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INTRODUCTION

Your Heathkit Model AR-15AM, FM, FM-Stereo
Solid-State Receiver is a home entertainment
center in one attractive package, The solid-
state circuitry in this Receiver will provide
you with the ultimate in high fidelity repro-
duction of AM, FM, and FM-stereo, plus in-
puts for phono, tape, and auxiliary sources,

Receiver operation is simplified by having only
the primary controls and switches directly ac-
cessible on the front panel; secondary controls,
which only need to be adjusted occasionally, are
located behind a small door in the front panel,
Individual input level controls are also located
behind the panel door, These Phono, Tape, AM-
FM Tape Monitor, and auxiliary input level con-
trols can be adjusted for equal sound levels when
switching from one source to another,

Dual Bass and dual Treble controls are used in
each channel, A Tone Flat switch bypasses the
Tone controls, assuring a flat audioresponse, A
Balance control permits the attenuation of either
the right or left channel signal to compensate for
speaker placement, room acoustics, or other
factors that might otherwise produce unequal
sound levels from the speakers,

Two front panel meters help you tune AM and
FM stations accurately: The "Tune' meter indi-
cates zero tuning at the exact center frequency of
an FM station; the "Signal" meter normally indi-
cates the relative strength of the AMor FM sig-
nal being received, This meter can also be
switched to serve as a test meter during the in-
itial checkout of the Receiver, or it can be
switched into the multiplex circuit to adjust the
19 kHz pilot signal for maximum output,

HEATHEITY

Front-panel rocker-type switches are used
for the selection of Mode, Noise Filter, Stereo
Only, Mono, Speakers, Tape Mon, and Loudness,
A back-lighted slide-rule-type dial, a die cast
front panel, and a walnut wood cabinet (optional)
give the receiver an impressive appearance
that matches its high performance,

Any type of high fidelity speakers that have an
impedance between 4 and 16 ohms can be used
with this Receiver, Phone jacks are providedon
the front panel so two pairs of stereo head-
phones can be used simultaneously, The Speaker
switech on the front panel will turn off both speak-
ers if only headphone listening is desired,

Sixty-nine transistors, forty-three diodes and
two integrated circuits are used in the mostad-
vanced semi-conductor circuitry, The pre-
assembled FM tuning unit usesfield-effect tran-
sistors to provide high sensitivityand low cross-
modulation, with no overloading on strong local
stations, Two integrated circuits, each contain-
ing ten transistors and seven diodes in a space
normally taken by one ordinary transistor, are
used to both amplify and limit the FMIF signal,
Two IF crystal filters provide excellent bandpass
characteristics with minimum phase shift for
sharp selectivity,

Most of the components in this Receiver are
mounted on seven printed circuit boards; there
are only a few chassis-mounted parts, Three
cable assemblies, with color-coded wires, con-
nect to numbered holes in the circuit boards to
minimize assembly time and reduce the possi-
bility of a wiring error.




»r

Page 6

Overload protection makes the power amplifier
circuits virtually short-circuit-proof. Should the
speaker leads be shorted together accidentally,
the Zener diodes will limit the current in the
output transistors, The thermal circuit breakers
will cut off the DC supply voltage should the out-
put transistors in either channel become too hot,
These circuit breakers close automatically when
the short is removed and the temperature of the
output transistors returns to normal,

The power supply circuit provides regulated DC
voltages to the various Receiver circuits, The
heavy duty power transformer can be wired for
operation from 120 volt or 240 volt AC outlets,
and is protected by a slow-blow fuse, AC acces-
sory sockets, both switched and unswitched, are
mounted on the rear of the chassis,

This exceptional Receiver will give you a great
deal of listening pleasure and satisfaction, plus
long, dependable service,

S )

THE MANUAL

The assembly part of this Manual is divided into
several sections so all the parts will not be
spread out on your work area at the same time,
Each section contains a Parts Listand Step-By-
Step Assembly instructions for one part of the
Receiver, Each Parts List matches a separate
package of parts,

After you have completed the main assembly,
an Initial Checkout section in the Manual de-
scribes a procedure for checking resistance
and voltage in the various circuits, using the
Receiver's Signal meter as a tester, This will
help you locate and repair any wiring errors,
short circuits, or other faults, that coulddamage
components or cause faulty operation, A Test
And Adjustment section givesa simple method of
testing the signal paths inthe Receiver and mak-
ing all necessary adjustments,




UNPACKING

The Receiver packaging consists of the large
shipping carton, which contains smaller pack-
ages and a number of loose parts, Some of the
smaller packages have numbers 1 through 7
stamped on them (#1, #2, etc,). After these
seven numbered packages have been removed
from the large carton, the remaining parts in
the carton will be part of package #7,

You will be directed to open each of these pack-
ages as they are needed, Each of the assembly
sections of the Manual contains its own Parts
List and Step-By-Step instructions, At the
beginning of each Parts List you will be told
which numbered package to open, You will also
be directed to remove some of the parts from
package #7 to complete each assembly section,

HEATHEEIT?

To avoid intermixing parts, donot open any of the
parts packs until directed to do so at the be-
ginning of one of the Parts Lists, Anypart that is
packaged in an individual envelope with a part

number on it, should be placed back in its en-

velope after it is identified, until that part is
called for in a step,

Refer to the "Kit Builders Guide'" for additional
information on unpacking, parts identification,
tools, wiring, soldering, and step-by-step as-
sembly procedures,

To order replacement parts, refer to the
Replacement Parts Price List and usethe Parts
Order Form furnished with this kit,




PHONO PREAMPLIFIER

CIRCUIT BOARD

PARTS LIST

Unpack the package marked 1 and check each part
against the following Parts List, The numbersin
parentheses are keyed to the numbers on the
Phono Preamplifier Parts Pictorial (fold-out
from Page 21). Any part that is packaged in an

individual envelope with a part number on it,
should be placed back in its envelope after it
is identified, until that part is called for in a
step,

e

PART PARTS
No. Per Kit

DESCRIPTION

RESISTORS
1/2 Watt
(1)1-3 J 2 100  (brown-black-brown)
1-13 L2 2700 @ (red-violet-red)
1-16 2 4700 @ (yellow-violet-red)
1-109 72 12 KQ (brown-red-orange) (4)27.68 /2
1-121 1 120 KQ (brown-red-yellow)

1/2 Watt 5% Low-Noise

(2)4-12 2 390 Q (orange-white-brown)
4.23 2 22 KQ (red-red-orange)
4.24 2 24 KQ (red-yellow-orange)
4-40 2 51 KQ (green-brown-orange)
4-32 2 390 KQ (orange-white-

yellow)
4-33 N2 470 KQ (yellow-violet-
yellow)
CAPACITORS

(3)25-54 2 10 ufd electrolytic, 15 V
25-56 2 100 pfd electrolytic 10 V
25-146 V1 100 pfd electrolytic, 30 V

HEATHREITS®

(5)417-901 2

PART PARTS
No, Per Kit

DESCRIPTION

NOTE: The Mpylar* capacitors may be color
coded, or the value may be printed on them,
If necessary, refer to the capacitor color
code chart and example (fold-out from Page 21)
to help identify these capacitors,

.0033 pfd (3300) Mylar (wide
orange band-red)

27-69 w2 0091 pfd (9100) Mylar
= (white-brown-red)
27-85 2 22 (0.22) pfd Mylar (wide

red band-yellow)

TRANSISTORS

2N5232A

417-135 2 2N3859A

ITEMS FROM PACK 7

85-165-2 “1 Phono preamplifier circuit
board
597-308 1 Kit Builders Guide
346-1 A Small sleeving (vinyl)
1 Manual (See front cover for
part number. )
=~  Solder

* DuPont Registered Trademark
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STEP-BY-STEP ASSEMBLY

Before you start the circuit board assembly, be Capacitors will be called out by only the capaci-
sure to read the Circuit Board Parts Mounting tance value (in pf or p1id) and type (disc, silver
and Soldering sections (Pages 11, 12, and 13) mica, Mylar, electrolytic, or polystyrene).

of the Kit Builders Guide,

Position the phono preamplifier circuit board
Resistors will be called out by only the resistance as shown in Pictorial 1-1, Then complete each
value (in Q or KQ) and color code, Use 1/2 watt step on the Pictorial,

resistors unless directed otherwise in a step,

START
b

CAUTION: When soldering parts on
the circuit board, do not use too
much solder, This could cause a sol-
der bridge between two foils that
should not be connected together,
If a solder bridge should occur,
reheat the connection and quickly
brush away the solder between the
foils, Also, after soldering several
components, wipe the tip of the sol-
dering iron with a cloth, Keeping the
tip clean will insure better solder

connections,

(Y) 51 KQ 5% (green-brown-
orange), low-noise,

SMALL
SLEEVING
(VINYL)

(/) 390 © 5% (orange-white-brown),
low-noise

(v) 2700 @ (red-violet-red),

\\L

(v) 390 K2 5% (orange-white-yel-
low), low-noise,

(L) 24 KQ 5% (red-yellow-orange),
low-noise,

() 470 KQ 5% (yellow-violet-yel-
low), low-noise,

(*) 100 © (brown-black-brown).

(-) 22 K2 5% (red-red-orange),
low-noise,

/]

() 120 KQ (brown-red-yellow).

(/) 12 KQ (brown-red-orange).

(*) Solder all leads to the foil side
of the circuit board, Do not fill
the unused holes with solder,
After soldering, clip off the ex-
cess lead lengths,

PICTORIAL 1-1

T —

CONTINUE
<

NOTE: When installing the resis-
tors in the next two steps, use 3/4"
lengths of small sleeving (vinyl) on
the indicated leads, As eachresistor
is installed, solder the leads to the
foil,

(') 4700 @ (yellow-violet-red) at
hole 3,

(/) 4700 @ (yellow-violet-red) at
hole 1,

(/) 51 KQ 5% (green-brown-
orange), low-noise,

(%) 390 Q5% (orange-white-brown),
low-noise,

(.Y 2700 Q (red-violet-red),

(/) 390 KQ 5% (orange-white-yel-
- low), low-noise,

(V) 24 KQ 5% (red-yellow-orange),
low-noise,

(/) 470 KQ 5% (yellow-violet-yel-
" low), low-noise,

(L) 100 @ (brown-black-brown).

) 22 KQ 5% (red-red-orange), low-
noise,

(| ) 12 K@ (brown-red-orange).

(/) Solder all leads to the foil and
cut off the excess lead lengths,

NOTE: Set aside the remaining
length of sleeving; it will be used
later,

PROCEED TO PICTORIAL 1-2,
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START
N

NOTE: When mounting the electro-
Iytic eapacitors in the following
steps, always match the positive
(+) mark on the capacitor with the
positive (+) mark lettered on the
circuit board,

POSITIV
{+) END

CONTINUE
<>

| (/) 10 pfd electrolytic,

(1) 10 pfd electrolytic,

() 100 pfd electrolytic, 10 V,

() 100 pfd electrolytic, 10 V.

NOTE: The Mylar capacitors may
either be color coded or marked with
a value,

() ,0033 pfd (3300) Mylar (wide
orange band-red),

() .0033 pfd (3300) Mylar (wide
orange band-red),

(<) ,0091 pfd (9100) Mylar (white-
brown-red),

(v) 0081 pfid (9100) Mylar (white-
brown-red),

(~) .22 (0,22) pufd Mylar (wide red
band-yellow).

( ) .22 (0,22) pfd Mylar (wide red
band-yellow).

(LY Recheck the five electrolytic
capacitors to make sure the
positive (+) ends are positioned
correctly,

() 100 pfd electrolytic, 30 V.,

() Solder all leads to the foil and
cut off the excess lead lengths,

( ) Solder all leads to the foil and

cut off the excess lead lengths,

PICTORIAL 1-2

PROCEED TO PICTORIAL 1-3,
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Transistors, because they are small and use
very little power, permit high-performance,
compact designs that were notfeasible with con-
ventional electron tubes, Along with their vir-
tues, however, many transistors do present a
problem to the kit builder, Since most transistors
are small, the leads must be grouped closely,
making them difficult to identify correctly,

To help you avoid any problem in identifying
-ransistor leads, we have provided the drawings
below to show the lead arrangements, Refer to
these drawings when you install the transistors,
Make sure you correctly identify the leads of
each transistor and that you connect each lead

START
. 4

NOTE: Install the transistors inthe
following manner, as shown: First,
match the flat side of the transistor
with the outline of the flat on the
circuit board, Then insert the tran-
sistor leads intotheir correctholes,
the holes are indicated by the letters

in the correct hole of the circuit board, The
C, B, and E leads of the transistor must be
placed in the corresponding C, B, and E holes
of the circuit board, After the transistor has
been installed as directed, recheck its con-
nections for accuracy, The kit will not work
unless the transistor leads are connected prop-
erly.

NOTE: Due to a lack of standardization among
transistor manufacturers, the transistors in-
cluded in this kit may not appear exactly as
pictured in the drawings accompanying the in-
stallation steps, Be sure to identify each tran-
sistor by the part or type number printedon the
case before installation,

C, B, and E, Position the transistors
1/4" away from the circuit board,
Then solder each lead to the foil
and cut off the excess lead lengths,

( ) Transistor 2N5232A(Part#417-
91) at Q1R.

( ) Transistor 2N5232A(Part#417-
91) at Q1L.

CONTINUE
( ) Transistor 2N3859A (Part
#417-135) at Q2R.
( ) Transistor 2N3859A  (Part

#417-135) at Q2L,

( ) Recheck the transistorstomake
sure the leads were installedin
the correct holes,

( ) Be sureallleadsare solderedto
the foil, Then set the circuit
board aside until it is calledfor
later,

FINISH

PICTORIAL 1-3




POWER SUPPLY
CIRCUIT BOARD

PARTS LIST
Unpack the package marked 2 and check each aged in an individual envelope with a part num-
part against the following Parts List, The num- ber on it, should be placed back in its envelope

bers in parentheses are keyed to the numbers on after it is identified, until that part is called for
the Power Supply Circuit Board Parts Pictorial in a step,
(fold-out from Page 21), Any part that is pack-

e e ————

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No, Per Kit
RESISTORS
example (fold-out from Page 21) to help identify
1/2 Watt these capacitors,
(1)1-118 1 82 Q (gray-red-black)
1-3 =1 100 9 (brown-black-brown) (5)27-60 (2 .22 (0,22) pfd Mylar (wide
1-66 LA 150 © (brown-green-brown) red band-yellow)
1-6 L1 470 Q (yellow-violet-brown) (6)25-146 L8 100 pfd electrolytic, 30 V
1= 1] BBO Q (blue_gray_brown) (7)25—1?2 -1 100 p-fd electrolytic, 0V
1-11 1 1500 @ (brown-green-red) 25-173 1 500 pfd electrolytic, 75 V
1-109 1 12 KQ (brown-red-orange)
1-65 1 51 K (green-brown-orange) DIODES
1-34 1 680 KQ (blue-gray-yellow) (8)56-25 1 Zener, 15 V
56-47 1 Zener, 27 V
Other Resistors (9)57—27 L3 Silicon (7OSP), 750 milliam
_em_ - » pere
{2)1-57-1 i ggg? © 1 watt (green-blue (10)57-42 4 Siters, ) ABipEHE
P2260. Ll - 8900 5wl TRANSISTORS-CONNECTOR PIN
{4) 3-30-10 i 225 Q 10 watt
3-31-10 1 290 Q 10 watt (11)417-116 <1 52091
(12)417-203 1 TA-T7311
(13)417-137 41 40409
CAPACITORS (14)259-20 /10 Connector pin

NOTE: The Mylar capacitors may be color coded, ITEMS FROM PACK 7
or the value may be printed on them, If neces- :
sary, refer to the capacitor color code chartand 85-163-2 1 Power supply circuit board

| HEATEXITY 13
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STEP-BY-STEP ASSEMBLY

START @

( ) Install ten connectors in holes
5, 7, 11,12, 13, 14+15, 16, 17,
and 18 as shown, Push the con-
nectors into the holes until the
stop ridge is firmly against the
circuit board, Then solder the
connector to the foil,

sToP
ﬁ‘/nmee

ﬁ CUT OFF PISILLIS | A

o0

CONNECTOR

SOLDER TO
FOIL SIDE

(/) 150 9 (brown-green-brown).

(l/)/ 300 Q 5 watt, Place a 3/8"
length of small sleeving (vinyl)
on each lead, Then install the
resistor, solder the leads to the
foil, and cut off the excess lead
lengths,

3/8" SMALL
SLEEVING™
IVINYLI

() 12 KQ (brown-red-orange),

(V) 51 KQ (green-brown-orange),

(\/) Zener diode (part #56-47) at
ZD501, Be sure to position the
cathode end of the diode as
shown, The cathode end is
marked with a band or bands,

MAND

OR BANDS

Position the power supply circ

uit board as shown

in Pictorial 2-1, Then complete each steponthe
Pictorial,

CONTINUE
i

NOTE: When installing the follow-
ing silicon diodes, be sure to po-
sition the cathode end as shown. The
cathode end is marked with a band,

BAND

(/) silicon diode (part #57-42) at
D596, D507, D508, and D508,

NOTE: When installing the Iollov}ing
silicon diodes, be sure to position the
cathode end as shown, The cathode
end is marked with either a color
end or band,

COLOR gg COLOR

) Silicon diodes 70 SP (Part #57-
27) at D503, D504 and D505,

(/) Zener diode (part #5_6-25)— at
ZD502, Position the cathode
end as shown,

(/) 5600 @ (green-blue-red) 1 watt,

w3 470 @ (vellow-violet-brown),

(1/) 680 KQ (blue-gray-yellow).

() 1500 @ (brown-green-red),

NOTE: When installing the next two
resistors., use a T/16" length of
small sleeving (vinyl) on each lead,

(/) 290 © 10 watt, Solder both leads,
Disregard the 7 watt markingon
the circuit board,

(~) 225 Q 10 watt, Solder both leads,
Disregard the 230 and 7 watt
markings on the circuit board,

/) Bend the 225 Q resistor 1/4"
©  away from the 290 @ resistor
as shown in the inset,

(V) Solder all leads to the foil and
cut off the excess lead lengths,

{/) 680 Q (blue-gray-brown).

[L_-’}r 100 @ {brown-black-brown).

( ) 82 @ (gray-red-black),

(/) Solder all leads to the foil and
cut off the excess lead lengths,

(/) Set aside the remaining length
of sleeving; it will be used later,

CATIESIEREL L LSS TTTLLET LS IEOTIS LIS

CIRCUIT BOARD

PROCEED TO PICTORIAL 2-2,

PICTORIAL 2-1
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START

b

NOTE: The Mylar capacitors may be
either color coded or marked witha
value,

(y) .22 (0,22) pfd Mylar (wide red
band-yellow),

(/) .22 (0,22) wfd Mylar (wide red
" band-yellow),

—

100 pfd 30V electrolytic, NOTE:
When mounting electrolytic ca-
pacitors, always match the posi-
tive (+) mark on the capacitor
with the positive (+) mark on
the circuit board,

(W

POSITIVE
{+] END

N

() 100 pfd 70 V electrolytie,

(~) 100 pfd 30 V electrolytic,

(v, 500 pfd 75 V electrolytic,

(/) 100 pfd 30 V electrolytic,

NN

(©) Recheck the five electrolytic
capacitors to make sure the
positive (+) end are positioned
correctly.

(1) Solder all leads to the foil and
cut off the excess lead lengths,

() Install transistor 40409 (part
© #417-137) at Q504 inthe follow-
ing manner, as shown in Detail
2-2A: First turn the transistor
over and check the B and E
leads to make sure they arenot
touching the metal heat sink,
Then line up the locating tab of
the transistor with the outline of
the tab on the circuit board,
Insert the transistor leads into
their correct holes, which are
indicated by C, B, and E, Push
the heat sink pins into the holes
in the circuit board, Then solder
the pins and transistor leads to
the foil, Clip off the excesstran-
sistor lead lengths,

THESE TWO
LEADS MUST

LOCATING
TAB

Detail 2-2A

PICTORIAL 2-2

NOT TOUCH a
METAL /

MAKE SURE
PINS ARE
B, E  STRAIGHT
2 N
=
IMPORTANT
=

CONTINUE {_*>

( ) Install transistor TA-T311
(part #417-203) at Q502 in the
following manner, as shown:
First line the transistor with
the outline on the circuitboard,
Then insert the transistor leads
into their correct holes which
are indicated by C, B, and E,
Position the transistor 1/4"
above the circuit board, Then
solder each lead to the foil and
cut off the excess lead lengths.

LETTERED

( ) Install transistor S2091 (part
#417-116) at 'Q503 in the follow-
ing manner, as shown: First
note the wide space on the cir-
cuit board between letters C and
E, Then note the wide space be-
tween the transistor leads, Line
up the wide space between the
transistor leads with the wide
space on the circuit board, Then
insert the transistor leads into
their correct holes, which are
indicated by C, B, and E, Posi-
tion the transistor 1/4" away
from the circuit board, Solder
each lead to the foil and cut off
the excess lead lengths,

( ) Recheck the lasttwotransistors
to make sure the leads werein-
stalled in the correct holes, |

(

—

Carefully inspect the foil side of
the circuit board and solder any
connections  that might have
been missed, Then set thiscir-
cuit board aside temporarily,




POWER AMPLIFIER
CIRCUIT BOARDS

PARTS LIST
Unpack the package marked 3 and check each packaged in an individual envelope with a part
part against the following Parts List, The num- number on it, should be placed back in its en-
bers in parentheses are keyed tothe numberson velope after it is identified, until that part is
the Power Amplifier Circuit Board Parts Pic- called for in a step.
torial (fold-out from Page 21), Any part that is
pan CSE S
PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No. Per Kit
RESISTORS Other Resistors
(3)1-1-1 2 470 Q 1 watt (yellow-violet-
1/2 Watt brown)
(1)1-129 2 4,7 @ (yellow-violet-gold) (4)3-24-5 .4 67 Q 5 watt
1-3 B 100 @ (brown-black-brown)  3-7-5 2 11 @ 5 watt
1-42 w2 270 2 (red-violet-brown)
1-4 2 330 @ (orange—orange- , CAPACITORS
brown)
1-9 L4 1000 @ (brown-black-red) (5)21-149 2 2,7 pf disc
1-16 ¥ 4700 Q (yellow-violet-red)  21-17 2 270 pf disc
1-20 L2 10 KQ (brown-black-orange) 21-14 V2 .001 pfd disc
(6)20-139 v2 330 pf silver mica
NOTE: The Mylar capacitors may be color
coded, or the value may be printed on them,
1/2 Watt 5% Low-Noise If necessary, refer to the capacitor color code
(2)4-16 2 1800  (brown-gray-red) chart and example (fold-out from Page 21) to
4-117 L2 2200 Q (red-red-red) help identify these capacitors,
4-18 L2 3300 Q (orange-orange-red)
4-26 -6 33 KQ {orange-orange- (7)27-47 L .1 pfd Mylar (brown-black-
orange) yellow)
4-30 2 270 KQ (red-violet-yellow) (8)25-180 .2 2.2 pfd electrolytic
4-31 2 330 KQ (orange-orange- (may be marked 2R2)
yellow)
. 17
HEATHEREITY
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HEATEEIT

PART PARTS DESCRIPTION
No. Per Kit

CAPACITORS (cont'd.)
~ (9)25-220 /2

(10)25-126 /2 50 pfd electrolytic
25-153 -~ 2 100 ufd electrolytic
95-175 . /4 950 ufd electrolytic

TRANSISTORS-DIODES-CONNECTORS

(11)417-118 /4
(12)417-136 /2

2N3393 transistor
40408 transistor

10 pfd, 20 V tantalum

PART PARTS DESCRIPTION
No, Per Kit

TRANSISTORS-DIODES-CONNECTORS (cont'd.)
(13)417-137 -2 40409 transistor

417-138 -2 40410 transistor
(14)56-44 J4 Zener diode
(15)259-20 /4 Connector pin

ITEMS FROM PACK 7

85-164-3 2 Power amplifier circuit

board
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STEP-BY-STEP ASSEMBLY

Position either power amplifier circuit board
as shown in Pictorial 3-1, Then complete each
step on the Pictorial, NOTE: Repeat the follow-
ing steps on each Pictorial for the other power
amplifier board, Two checkoff spaces are pro-
vided in front of each step for this purpose.

START

bt

(/) (V) .001 pfd disc,

(.) (~) 100 £ (brown-black-brown).

(v) lx..'] 4,7 Q (vellow-violet-gold).

NOTE: When mounting the zener
diopdes in the next steps, position
the cathode end as shown, The
cathode end is marked with a band
or bands,

—

BAND
OR BANDS

CONTINUE

o

/) (1) 100 @ (brown-black-brown),

NOTE: The Mylar capacitor may
either be color coded or marked with
a value,

(v} (L) .1 pfd Mylar (brown-black-
vellow).

(L) () 470 © (vellow-violet-brown)
1 watt,

() () Zener diode (part # 56-44)
at ZD204.

{/) (/) Zener diode (part #56-44)
' at ZD205,

&) () 330 pf silver mica,

(L) (/) 33 K2 5% (erange-orange-
orange), low-noise,

“) /) 2200 @ 5% (red-red-red),
low-noise,

) (L) 270 Q (red-violet-brown),

(v) () 100 2 (brown-black-brown).

(\ﬁ (,/) 4700 Q (yellow-violet-red).

(£) () 1000 Q (brown-black-red).

(+) () 33 K2 5% (orange-orange-
orange), low noise,

(v) (/) 3300 @ 5% (orange-orange-

red), low-noise,

| (A () 330 KQ 5% (orange-orange-

yellow), low noise,

10/) /) 2.7 pf disc.

/) (v) 270 pf disc.

(/) (L) 330 Q (orange-orange-
brown).

) (1) 1000 © (brown-black-red).

Vi (v) 1800 @ 5% (brown-gray-
red), low-noise,

=) (1)) Solder all leads to the foil
and cut off the excess lead
lengths,

PICTORIAL 3-1

(V) €) 270 K (red-violet-yellow),
low-noise,

() (V) 33 K2 5% (orange-orange-
orange), low-noise,

(\)) () 10 K2 (brown-black-
orange).

(/) (L) Solder all leads to the foil
and cut off the excess lead
lengths,

PROCEED TO PICTORIAL 3-2.
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START

o

NOTE: Before installing the next
two transistors, turn them over and
check the B and E leads to make sure
they are not touching the metal heat
sink, Then install them in the follow-
ing manner, as shown, First line up
the locating tabof the transistor with
the outline of the tab on the circuit
board, Then insert the transistor
leads into their correct holes which
are indicated by C, B, and E, Push
the heat sink pins into the circuit
board, Then solder the pins and
transistor leads to the foil, Clip
off the excess transistor lead lengths,|

MAKE SURE
PINS ARE
B E  STRAIGHT
=\
S
IMPORTANT
THESE TWO it

LEADS MUST

NOT TOUCH @
METAL /

LOCATING
TAB

HEAT SINK
PIN
HOLES

() (/) 40410 transistor (part #417-,
138) at Q205,

(') (1)) 40409 transistor (part #417-

CONTINUE

<

NOTE: Install the next two tran-
sistors in the following manner as
shown: First line up the flat of the
transistor with the outline of the
flat on the circuit board, Then
insert the transistor leads intotheir
correct holes, which are indicated
by C, B, and E, Position the tran-
sistor 1/4" away from the circuit
board, Then solder each lead to
the foil and clip off the excess lead

lengths,

(! ) () 2N3393 transistor (part
#417-118) at Q201 and Q202,

137) at Q204,

PICTORIAL 3-2

(<) (1Y Install transistor 40408
(Part #417-136) at Q203 in
the following manner, as
shown: First line up the
locating tab of the transis-
tor with the outline of the tab
on the eircuit board, Then
insert the transistor leads
into their correct holes,
which are indicatedbyC, B,

and E, Position the transis-

tor 1/4" away fromthe cir-
cuit board, Solder each lead
to the foil and cut off the ex-
cess lead lengths,

") () Carefully inspect the foil
side of the circuit board
and solder any connections
that might have been miss-
ed,

PROCEED TO PICTORIAL 3-3.
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START
N

NOTE: When mounting the electro-
lytic capacitors in the following
steps, always match the positive
(+) mark on the capacitor with the
positive (+) mark on the circuit
iboard,

CONTINUE

>

(v) () .67 Q 5 watt,

1y ) (=) 50 pfd electrolytic,

() () 2,2 pfdelectrolytic, Maybe
marked 2R2,

{ ) ( ) 100 pid electrolytic.

(*) () .67 5 watt,

(\) () 11 @ 5 watt,

{ ) () 250 pfd electrolytic,

') () 250 ufd electrolytic,

. ) | ) Solder all leads to the foil
and cut off the excess lead

lengths,

) ( ) Install connectors in holes
1 and 14 as shown, Push the
connectors into the holes
until the stop ridge isdown

| firmly against the eircuit

| board, Then solder the con-
nectors to the foil,

STOP
00 ?’Imocs
\

CUT OFF ZA4
_ |/ coNNECTOR

SOLDER TO
FOIL SIDE

PICTORIAL 3-3

() () 10 pufd tantalum electrolytic
capacitor. Match positive  (+)
markings.

NOTE: Scrape off insulating material from
the leads where they contact the foil.

(/) () Recheckthe sixelectrolytic
{ capacitors to make sure the
positive (+) ends are posi-
tioned correctly.

(1) (; ) Solder all leads to the foil
and cut off the excess lead

lengths,

(1) (L) Carefully inspect the foil
' side of the circuit board
and solder any connections

that might have been miss-

ed, Then set this circuit

board aside temporarily,




. PHONO PREAMPLIFIER
EXAMPLE PARTS PICTORIAL

MYLAR CAPACITOR COLOR CODE CHART l
BROWN - 1

BLACK - 0

; ORANGE - 1,000 ®
e ol oy @

| 101,000 = 10,000 pt Qﬁ‘“} (
COLOR | IST DIGIT|2ND DIGIT|MULTIPLIER —_— p!w= LEY //\a ) /
BLACK o | o 1
BROWN 1 1 11:]
RED 2 z 100 @
ORANGE 3 3 1,000 ’
YELLOW 4 4 10,000 < \/
GREEN 5 5 100,000 | . F
BLUE & 6 1,000,000
VIOLET 7 7 10,000,000
cRAY 8 8 100,000,000
WHITE ] 9 1,000,000,000 @

-

g
|




POWER SUPPLY POWER AMPLIFIER
CIRCUIT BOARD CIRCUIT BOARD
PARTS PICTORIAL PARTS PICTORIAL

OO0 OO000 OO

Tt




CONTROL PREAMPLIFIER MULTIPLEX
CIRCUIT BOARD CIRCUIT BOARD
PARTS PICTORIAL PARTS PICTORIAL




AM-FM
CIRCUIT BOARD

PARTS PICTORIAL




pr—

MYLAR CAPACITOR COLOR CODE CHART

10 x 1,000 = 10,000 pf

COLOR | 1ST DIGIT | 2M0 DIGIT| MULTIPLIER 10,000 plw =01 ufd
BLACK [ [ 1
BROWN 1 1 10
RED 2 2 100
ORANGE 3 3 1,000
veLLow| 4 4 10,000
GREEN 5 5 100,000
BLUE 6 6 1,000,000
VIOLET 7 7 10,000,000
GRAY 8 [ 100,000,000
WHITE 9 s 1,000,000,000

HEATERX1ITS




CONTROL PREAMPLIFIER

CIRCUIT BOARD

PARTS LIST

Unpack the package marked 4 and check each part
against the following Parts List, The numbers in
parentheses are keyed to the numbers on the Con-
trol Preamplifier Circuit Board Parts Pictorial
(fold-out from Page 22), Any part that is pack-

aged in an individual envelope witha part number
on it, should be placed back inits envelope after
it is identified, until that part is called for in a
step,

——————— e ——

. PART PARTS DESCRIPTION
No, Per Kit
RESISTORS

1
1/2 Watt, General

b (1)1-42 1 270 Q (red-violet-brown)
1-9 --'4 1000 @ (brown-black-red)
1-11 4 1500 @ (brown-green-red)
1-14 44 3300 © (orange-orange-red)
1-16 ; 4700 Q (yellow-violet-red)
1-18 L8 5600 2 (green-blue-red)
1-20 4 10 K@ (brown-black-orange)
1-22 2 22 KQ (red-red-orange)
1-23 V2 27 K@ (red-violet-orange)
1-25 8 47 KQ (yellow-violet-

orange)
1-26 va 100 KQ (brown-black-
yellow)

1/2 Watt 5% Low-Noise

2441 “4 1500 @ (brown-green-red)
4£.19 2 3900 ©Q (orange-white-red)
£.25 4 27 KQ (red-violet-orange)
4-34 2 100 K@ (brown-black-

yellow)
£-29 v'2 220 KQ (red-red-yellow)
4.32 2 390 K@ (orange-white-
yellow)
HEATHREIT?®

PART PARTS DESCRIPTION
No. Per Kit
CAPACITORS

NOTE: The Mylar capacitors may be color coded,
or the value maybe printed on them, If necessary,
refer to the capacitor color code chart and
example to help identify these capacitors.

(3)27-70 4 0022 pfd Mylar (wide red
band)
27-173 w2 ,047 pfd Mylar (yellow-
violet-orange)
27-47 v2 1 (0.,1) pfd Mylar (brown-
black-yellow)
27-61 4 .47 (0,47) pfd Mylar (yellow-
violet-yellow)
(4)25-54 V14 10 pid electrolytic
25-145 V2 25 pfd electrolytic
25-56 2 100 pfd eleetrolytic
(5)25-164 1 1000 pfd electrolytic
TRANSISTORS
(6)417-201 -2 X29A829
417-118 ¥ 2 2N3393
417-218 6 TZ1160

23
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STEP-BY-STEP ASSEMBLY

Position the control preamplifier circuit board
with the part number as shown in the identifica-
tion drawing, Then complete each step on the

Pictorial,

NOTE: Only one-half of the circuit board is
shown in Pictorial 4-1, The identification draw-
ing at the top of the Pictorial shows the area of

the eircuit board to be assembled,

START

b

[(.) 1000 © (brown-black-red),

() 47 KQ (yellow-violet-orange),

1) 27 KQ (red-violet-orange),
()
)

47 K (yellow-violet-orange),

4700 2 (yellow-violet-red),

47 KQ (yellow-violet-orange).

47 KQ (yellow-violet-orange),

22 KQ (red-red-orange),

{./) 1500 @ (brown-green-red),

{~) 1500 @ (brown-green-red),

() Solder all leads to the foil and
cut off the excess lead lengths,

NOTE: The following nine resistors
are 5% low-noise,

() 220 KQ (red-red-yellow).

(1) 27 KQ (red-violet-orange),

{ =) 1500 2 (brown-green-red).

. -1 1500 Q (brown-green-red),

(=) 27 KQ (red-violet-orange).

() 1500 @ (brown-green-red),

1) 380 KQ (orange-white-yellow).

') 3900 Q (orange-white-red),

) 100 KR (brown-black-yellow),

1
i

' ({) Solder all leads to the foil and
] cut off the excess lead lengths,

LU

1
el

Part number

IDENTIFICATION
DRAWING

CONTINUE

Vs

) 10 KR (brown-black-orange),

Remove 1/4" of insulation from
each end of 2 1-3/4" black haok-
up wire, Then install the wire,

) 1000 2 (brown-black-red),

) 27 KQ (red-violet-orange),

) 47 KQ (yellow-violet-orange),

( ) 1000 & (brown-black-red),

" 4700 @ (yellow-viclet-red).

() 47 K@ (yellow-violet-orange),
(1) 1500 @ (brown-green-red).

(1) 1500 Q (brown-gieen-red),

¢/} 1000 @ (brown-black-red),

(#) 3300 @ (orange-orange-red),
(=) 5600 9 (green-blue-red),

() Solder all leads to the foil and

cut off the excess lead lengths,

NOTE: The following resistors are
5% low-noise,

(L) 27 KQ (red-violet-orange),

(1) 220 KQ (red-red-yellow).

(L”) 1500 Q (brown-green-red),

(+7) 390 KQ (orange-white-yellow),

(L) 27 KQ (red-violet-orange),

(1) 3900 @ (orange-white-red),

(L) 100 K2 (brown-black-yellow),

(%) Solder all leads to the foil and
cut off the excess lead lengths,

PICTORIAL 4-1

PROCEED TO PICTORIAL 4-2.
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START @

NOTE: Install the transistors in the
following manner as shown: First
line up the flat of the transistor
with the outline of the flat on the
circuit board, Then insert the tran-
sistor leads intotheir correctholes,
which are indicated by C, B, and E.
Dosition the transistors 1/4" away
from the circuit board, Then solder
each lead to the foil and cut off the
excess lead lengths,

Install TZ1160 transistors (part #
417-218) at the following locations:

(/) TZ1160 at Q101L.

(/) TZ1160 at Q101R.

(+) TZ1160at Q102R.

(") TZ1160 at Q102L.

(~) TZ1160at Q103R.

CONTINUE
LT

(‘_z) 10

KQ (brown-black-orange). ‘

() 10

KQ (brown-black-orange),

A (L) 10

Ko (brown-black-orange).

: () 47

KQ (yeuow-violet-orarlge) &

(V) 22

K (red-red-orange).

(v) 471 KQ {yellow-violet—urange).

: “(-.__.f') 3300 Q (orange-orange-red).

() Solder all leads to the foil and
cut off the excess lead lengths,

() TZ1160at Q103L.

(/) 2N3393 at Q104L (£417-118).

(1)) 2N3393 at QI04R (#417-118).

(+)) X29A829 transistor (Part#417-
_ 201) at Q105R.

() X29A829 transistor (Part#417-
201) at Q105L.

() 5600 @ (green-blue-red).

(v) 5600 @ (green-blue-red).

(/) 5600 @ (green-blue-red).

(/) 5600 @ (green-blue-red).

(/) 5600 @ (green-blue-red).

(/) 5600 Q (green-blue-red).

(/) 5600  (green-blue-red).

(1) Solder all leads to the foil
and cut off the excess lead

lengths,

() 100 K (brown-black-yellow).,

(L)Y 100 KQ (brown-black-yellow).

) 3300 Q (orange-orange-red),

PICTORIAL 4-2

| (v 270 Q (red-violet-brown).

[\ /) Solder all leads to the foil and

(/) 3300 Q (orange-orange-red).

cut off the excess lead lengths,

PROCEED TO PICTORIAL 4-3,
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START
.

NOTE: The Mpylar capacitors may
either be color coded or marked
with a value,

() .47 (0,47) pfd Mylar (vellow-
violet-yellow).

(1) .47 (0,47) pfd Mylar (yellow-

violet-yellow),

NOTE: When mounting electrolytic
capacitors, always match the posi-
tive (+) mark on the capacitor with
the positive (+) mark on the circuit
board,

POSITIVE
(+1 END

25 pfd electrolytic, =

=

4 25 pfd electrolytic,

) 10 ufd electrolytic, s

10 ufd electrolytic, gs

1.

| 10 ufd electrolytic, q
!_h-! Solder all leads to the foil and

| cut off the excess lead lengths.
U4 AT (0.4T) pfd Mylar (yellow- [
| violet-yellow).

le) 10 ufd electrolytic,

%71 100 pfd electrolytic.

-1 ,0022 pifd Mylar (wide red band),

.1 ,0022 pfd Mylar (wide red bard),

1 10 pfd electrolytic,

' L) 10 pfd electrolytic, A

.1 1 pfd Mylar (brown-black-
vellow).

3 10 pfd electrolytic.

NN

CONTINUE
L5

.47 (0,47) pfd Mylar (yellow-
violet-yellow),

) 10 pfd electrolytic,

10 pfd electrolytic,

10 pfd electrolytic,

10 ufd electrolytic,

047 pfd Mylar (vellow-violet-
orange).

Solder all leads to the foil and
cut off the excess lead lengths,

,047 pfd Mylar (yvellow-violet-
orange). )

| 100 pfd electrolytic,

10 pfd electrolytic.

() 10 fd electrolytic.

“| (11 Solder all leads to the foil and

cut off the excess lead lengths,

~ (£9.0022 pfd Mylar (wide redband).

1000 pfd electrolytic,

-~

. | Solder all leads to the foil and

cut off the excess lead lengths,

PICTORIAL 4-3

~ (1) ,0022 pfd Mylar (wide redband).

{ ) 10 pfd electrolytic,

(¥ 1 ufd Mylar (brown-black-

vellow),

(1/) Recheck the electrolytic capa-
~ citors to make sure the positive
{+) ends are positioned cor-
rectly,

(/) Solder all leads to the foil and
"~ cut off the excess lead lengths,
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Refer to Pictorial 4-4 and Detail 4-4A, (fold-out
from Page 29) for the following steps,

( /) Before proceeding to the following steps
to install the miniature controls, cut a
piece of cardboard from the flap of the
packing carton, Refer to Part D of Detail
4-4A for the dimensions, You will be in-
structed to use the cardboard in one of the
following steps,

(/) Locate ten miniature controls (#10-212).
NOTE: Handle ‘these controls carefully;
they can be damaged if their shafts are
bent too far sideways,

(1) Install a miniature control at DA and DE
as follows and as shown in parts A and B
of Detail 4-4A, Insert the shaft, three lugs,
and two mounting tabs in the circuit board
holes, Make sure the lugs and tabs are
inserted all the way into the circuit board,
The shaft should be perpendicular to the
board, Solder the two mounting tabs first,
and then the three lugs to the foil,

(\;) Position the control template with the wide-
spaced end as shown in Part C of Detail
4-4A, Then place the template partway
o?to shafts DA and DE (approximately
3/4"). :

(V) Now turn the board over as shown in Part
D of Detail 4-4A and install the remaining
eight controls on the circuit board with the
shafts protruding through the template,

(\,) Place the piece of cardboard, that was
previously cut, between the two rows of
controls as shown in Part D, This will
keep the controls from falling out when
the board is turned over,

( 1) Turn the circuit board over so it rests on
the cardboard as shown in Part E,

( ) Make sure the template is near the ends
of the controls (approximately 3/4") and
parallel with the circuit board, Then solder
each control to the foil, First push the
control firmly against the board, solder
the two mounting tabs, and then the three
lugs, Leave the template on the controls,

=

(. ) Remove the piece of cardboard from be-
tween the controls and discard it,

(/) Locate the rotary switch (#63-429),

(: ) Disassemble the front part of the switch as
shown in Detail 4-4B, Remove twonuts, and
lockwashers, Then pull out the shaft as-
sembly and remove the spacers, Do not
misplace these parts; they will be used in
another step, IMPORTANT: Do not rotate
the rotor of either switch wafer while the
switeh shaft is not in place,

i)

& nur

LOCKWASHER

SHAFT ASSEMBLY

SPACER

DO NOT LOOSEN
THESE NUTS

DO NOT ROTATE
ROTOR

Detail 4-4B

NOTE: Three of the lugs of the indicated switch
wafer are spaced closer together than the other
lugs, When mounting this switch in the following
step, be sure to match up these lugs with the
three closely spaced holes in the circuit board,

(‘/) Mount the switch wafers onthe circuit board
as shown in Detail 4-4C, Match up the switch
lugs and mounting screws with the correct
holes in the circuit board, NOTE: The lugs
will have to be bent out slightly to get into
the holes,
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DO NOT TURN
MOUNTING SCREWS

THREE CLOSELY
SPACED HOLES

Detail 4-4C

( )" While holding the switch in place, install
both spacers on the mounting screws., Then
insert the shaft assembly through the circuit
board hole and both switch wafers, Fasten
the assembly on the screws by reinstalling
the lockwashers and nuts, Tighten the nuts
an equal amount (not too tight). Do not turn
the mounting screws with a screwdriver;
this could crack the switch wafers,

') Solder all thirteen switch lugs to the foil,
NOTE: To install the next four controls, insert
the lugs and two mounting tabs firmly into the
circuit board holes as shown in Detail 4-4D,
Then turn the board over and twist the two tabs

1/8 turn to hold the control in place, Solder the
lugs and tabs to the foil,

() Install a 50 K@ dual control (#12-79).

() Install a 50 KQ dual control with switch
(#19-107).

{.) Install a 25 KQ dual control (#12-78).

(1) Install a 25 KQ dual control (#12-1T7).

NOTE: When wiring this kit, you may find it
easier to prepare the lengths of hookup wire
ahead of time, as in the following step, To pre-
pare a wire, cut it to the indicated length and
strip 1/4" of insulation from each end, The
wires are listed in the order in which they will
be used,

(™) Prepare the following lengths of black hook-

up wire:

4-1/2" 2-3/4"
3" 1-3/4"
1-3/4"

(/) Connect a 4-1/2" wirefromlug1 of the Tone
Flat switch (S-1) to hole 19 on the circuit
board (S-1), Route the wire as shown,

(~/) Connect a 3" wire from lug 4 of the Tone
Flat switch (S-1) to hole 22 of the circuit
board (S-1). Route the wire as shown,

(J) Connect a 1-3/4" wire between lugs 1 (S-1)
and 6 (NS) of the rotary switch,

(/) Connect a 2-3/4" wire from lug 4 of the
rotary switch (S-1) to hole 12 of the circuit
board (S-1).

(v) Connect a 1-3/4" wire from lug 9 of the
rotary switch (S-1) to hole 4 of the circuit
board (S-1).

SOK: DUAL
CONTROL(212-79

LETTERED

TWIST TABS
1/8 TURN

Detail 4-4D
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CABLE WIRING

Refer to Pictorial 4-5 for the following steps,

(/) Locate the control preamplifier cable
assembly (#134-148), Unfold the assembly
and straighten the wires at each breakout,
NOTE: The term 'breakout'" refers to a

place where a group of wires comefrom the
cable assembly.

() j) Place the cable assembly on the circuit
board with breakouts 1 through 8 positioned
as shown,

Connect the wires from breakouts 3, 4, 5,

6, and 8 to the circuit board in the following

steps,

Breakout #3

(1)) White-black wire to hole 29 (S-1).

(\/) White-brown wire to hole 30 (S-1).

(/) Brown wire to hole 32 (8-1).

(1-) White-orange wire to hole 34 (S-1).

(+) Orange wire to hole 33 (S-1),

(1) Red wire to hole 25 (S-1).

(z//f/ Yellow wire to hole 20 (S-1),
(/) White-yellow wire to hole 23 (S-1).

(,) Both black wires to lug 8 of the Volume con-
trol (S-2).

Breakout #4

(/) White-red wire to hole 28 (S-1),
(1) Brown wire to hole 27 (8-1).
() Black wire to hole 26 (8-1),

(/) Blue wire to hole 31 (S-1).

Connect the next four wires to the Tone Flat
switch, Refer to inset drawing #1 on Pictorial
4-5,

(¢ ) Green wire to lug 3 (S-1).

(\/) White-green wire to lug 6 (S-1).

(V) Yellow wire to lug 2 (S-1).

() White-yellow wire to lug 5 (S-1).

(/) Route these wires in front of the switch as
shown in inset drawing #2,
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Breakout #5
{ ) Green wire to hole 21 (S-1).

NOTE: When installing shielded cables, the leads
will always be identified in the following manner:
The insulated lead will be called the "inner
lead,"” while the remaining lead will be called

the "'shield lead,"

{ ) Inner lead of the cable to hole 7 (S-1).
Shield lead to hole S (S-1),

Breakout #6
() Brown wire to hole 5 (S-1),
(. ) White-green wire to hole 24 (S-1).

{ ) White-brown wire to hole 16 (S-1),

Breakout #8

() Inner lead of the yellow-marked cable to
hole 17 (S-1). Shield lead to hole S, (There
are two holes marked S; use either one),
(S'l)-

(/) Inner lead of the red-marked cable to hole
15 (S-1), Shield lead to hole S (S-1),

(%) Inmner lead of the green-marked cable tohole
6 (S-1), Shield lead to hole S (S-1),

The wires from breakouts 1, 2, and 7 will be con-
nected later,

(&) Carefully inspect the foil side of the circuit
board for any solder bridees between foils,

Solder any connections that might have been
missed and cut off the excess lead lengths,
Then set this circuit board aside temporar-
ily, Set aside the remaining length of black
hookup wire and sleeving; it will be used
later,




MULTIPLEX CIRCUIT BOARD

PARTS LIST

Unpack the package marked 5and check each part from Page 22), Any part that is packaged in an
against the following Parts List, The numbersin individual envelope with a part number on it,
parentheses arekeyed tothe numbers on the Mul- should be placed back in its envelope after it is
tiplex Circuit Board Parts Pictorial (fold-out identified, until that part is called for in a step,

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
RESISTORS RESISTORS 1/2 Watt (cont'd.)
1/2 Watt 1-60 1 68 KQ (blue-gray-orange)
) 1-1 1 47 Q (yellow-violet-black) 1-26 V3 100 K& (brown-black-

1-42 e 270 Q (red-violet-brown) _ yellow)

1-4 A 330 2 (orange-orange- 1-27 V2 150 KQ (brown-green-
brown) yellow)

1-48 1 390 @ (orange-white-brown) 1-29 v3 220 KQ (red-red-yellow)

1-5 -1 470 Q (yellow-violet-brown)  1-35 ~3 1 megohm (brown-black-

1-9 3 1000 @ (brown-black-red) green)

1-10 ™ | 1200 Q (brown-red-red) 1-38 S | 3.3 megohm (orange-

1-11 ~2 1500  (brown-green-red) orange-green)

1-44 6 2200 2 (red-red-red)

1-19 % | 6800 Q (blue-gray-red) 1/2 Watt 5% Low-Noise

1-73 \2 8200 Q (gray-red-red) (2)4-15 2 1000 © (brown-black-red)

1-20 4 10 KQ (brown-black-orange) 4-18 2 3300 @ (orange-orange-red)

1-21 “q 15 KQ (brown-green-orange) 4-19 A 3900 £ (orange-white-red)

1-22 £ | 22 KQ (red-red-orange) 4-20 V3 4700 Q (yellow-violet-red)

1-23 4 27 KQ (red-violet-orange) 4-37 “1 6800 @ (blue-gray-red)

1-25 V'S 47 KQ (yellow-violet- 4-38 1 9100 9 (white-brown-red)
orange) 4-22 5 10 K (brown-black-orange)
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
1/2 Watt 5% Low-Noise (cont'd.) Polystyrene
4-39 J3 12 KQ (brown-red-orange) (6)29-5 | 1000 pf
4-23 \'5 § 22 KQ (red-red-orange) 29-6 ﬂl 1200 pf
4-25 v2 27 KQ (red-violet-orange) 29-4 ) 4 1800 pf
4-26 v4a 33 KQ (orange-orange- 29-3 V1 2700 pf
orange) 29.8 V2 3300 pf
4-27 N2 47 KQ (yellow-violet- 29-9 Ji1 8200 pf
orange) 29-2 1 .01 ufd (10,000 pf)
4-29 v 3 220 KQ (red-red-yellow)
4-32 J 390 K@ (orange-white-
yellow) Electrolytic
Seabs 52 1,5 megohm (brown-green- (ny95 550 4 10 fd, 20 V tantalum
green) 25-223 A 47 pfd, 15 V tantalum
CAPACITORS
Blsc TRANSISTORS-DIODES
. gi:;5 \J ; ggop;f (8)417-94 1 2N3416 transistor '
21.56 U5 470 pt 417-118 11 2N3393 transistor
21.14 1 001 pufd 417-201 8 X29A829 transistor
21-97 2 '005 ufd (9)56-26 18 1N191 diode
91-89 1 '02 td. 50 (10)56-35 \ 4 Dual diode (may be marked
4 e e L 16U1 or 1N4951)
21-100 J1 .47 pfd
Silver Mica
& 23_{?2 j‘*é 333 gﬁ COILS-CHOKE-CONTROL-CONNECTOR
20-107 ~2 680 pf
(11)40-787 .2 7 mH coil, 67 kHz trap
40-788 .2 20 mH coil, 19 kHz trap
Mylar 40-789 .1 23 mH coil, 53 kHz low pass
NOTE: The Mylar capacitors may be color __ 40-790 .3 70 mH coil
coded, or the value may be printed on them, If (12)40-786 J1 7 mH coil, 19 kHz amplifier
necessary, refer to the capacitor color code 40-791 1 7 mH coil, 19 kHz doubler
chart and example on Page 22 to help identify __ 40-792 J1 7 mH coil, 38 kHz oscillator
these capacitors, (13)45-47 V1 2 mH RF choke
(14)10-155 /1 750 © control
(5)27-14 /6 .01 pfd (brown-black- (15)259-20 .2 Connector pin
orange)
27-73 |4 .047 pfd (yellow-violet-
orange)
27-417 45 .1 pfd (brown-black-yellow)
27-85 A2 .22 (0.22) pfd (wide red ITEM FROM PACK 7
band-yellow) 85-167-4 1 Multiplex eircuit board
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STEP-BY-STEP ASSEMBLY

Position the multiplex circuit board with the NOTE: Only one-half of the circuit board is
Part number, as shown in the small identifica- shown in each of the following Pictorials, An
tion drawing, Then complete each step on the identification drawing at the top of each Pictorial
shows the area of the circuit boardtobe assem-
bled,

Pictorial,

START
N 4

(/) 1000 @ (brown-black-red).

() 12 KQ 5% (brown-red-orange)
low-noise,

(/) 2200 Q@ (red-red-red).

4/

/) 47 K@ 5% (yellow-violet-
orange) low-noise,

(y) 33 K@ 5% (orange-orange-
orange) low-noise,

i/

(L) 4700 @ 5% (yvellow-violet-red)
low-noise,

[

(LY 15 K9 (brown-green-orange).

) 1 megohm (brown-black-green).

(V) 41 KQ (yellow-violet-orange).

e

(1) 47 KQ (yellow-violet-orange).

() Solder all leads to the foil and
cut off the excess lead lengths,

(1) 68 K@ (blue-gray-orange).

(<) 1000 @ (brown-black-red),

i) 10 K@ (brown-black-orange).

() 10 K (brown-black-orange).

(1) 3.3 megohm (orange-orange-
green). \

{+) 1 megohm (brown-black-green).

(Y 3900 @ 5% (orange-white-red)
low-noise,

(v} 2200 @ (red-red-red).

(1) 150 KQ (brown-green-yellow),

oS SR N

(<) 2200 Q (red-red-red),

{ ) Solder all leads to the foil and

cut off the excess lead lengths;J

CONTINUE
>

(W) 1.5 megohm 5% (brown-green-
green) low-noise,

Part number/

low-noise,

(w¥ 3300 @ 5% (orange-orange-red)
low-noise,

(!/.-} 1000 @ 5% (brown-black-red)
low-noise,

(~) 22 KQ (red-red-orange),

(7] 2200 @ (red-red-red).

(v) 47 K (yellow-violet-orange),

() 27 KQ (red-violet-orange).

(1) 220 K (red-red-yellow).

() 47 K2 (yellow-violet-orange),

("} Solder all leads to the foil and
cut off the excess lead lengths,

(¢) 10 K@ (brown-black-orange).

(L) 27 KQ (red-violet-orange).

i[v] 15 K@ (brown-green-orange).

(] 270 Q@ (red-violet-brown).

(L) 8200 © (gray-red-red).

(1) 47 Q (yellow-violet-black).

(~) 330 @ (orange-orange-brown),

() 220 K@ (red-red-yellow).

(\/) 150 K@ (brown-green-yellow).

(| ) Solder all leads to the foil and
“" cut off the excess lead lengths,

PROCEED TO PICTORIAL 5-2

PICTORIAL 5-1
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START

b4

(V) 1 megohm (brown-black-green).

(/) 15 KQ (brown-green-orange).

(/) 6800 @ 5% (blue-gray-red) low-
noise,

(\J)) 47 K 5% (yellow-violet-orange)
low-noise,

(1) 22 KQ 5% (red-red-orange) low-
noise,

(\,-') 1200 © (brown-red-red),

(.} 1500 @ (brown-green-red),

(/) 47 KQ (yellow-violet-orange),

(V) 27 KQ (red-violet-orange),

(1) 27 KQ (red-violet-orange),

(«J) 8200 @ (gray-red-red),

( ) Solder all leads to the foil and
cut off the excess lead lengths,

(V) 220 KQ (red-red-yellow).

(vJ) 15 KQ (brown-green-orange),

(/) 100 K2 (brown-black-yellow).

(\j 2200 © (red-red-red),

(\} 100 K (brown-black-yellow).

(1) 6800 @ (blue-gray-red).

(v'j 10 K (brown-black-orange).

(v) 4700 @ 5% (yellow-violet-red)
low-noise.

(L) 1500 9 (brown-green-red),

(\) 9100 @ 5% (white-brown-red)
low-noise),

) 12 KQ 5% (brown-red-orange)
low-noise,

(\/) 220 KQ 5% (red-red-yellow)
low-noise,

(\/) 390 K@ 5% (orange-white-yel-
low) low-noise,

( ) 10 KQ 5% (brown-black-orange)
low-noise,

( ) Solder all leads to the foil and
cut off the excess lead lengths,

CONTINUE

-

[(/) 4700 @ 5% (yellow-violet-red)
low-noise,

(‘.) 33 KQ 5% (orange-orange-
~ orange) low-noise,

(f

—

2200 @ (red-red-red),

() 1000 @ (brown-black-red),

() 1000 @ 5% (brown-black-red)
low-noise,

(\)f} 12 KQ 5% (brown-red-orange)
low-noise,

(/) 100 K (brown-black-yellow),

() 220 KQ 5% (red-red-yellow)
low-noise,

(¥') 1,5 megohm 5% (brown-green-
green) low-noise,

( ) Solder all leads to the foil and
cut off the excess lead lengths,

(V)r 3300 Q 5% (orange-orange-red)

low-noise,

() 390 © (orange-white-brown).

PICTORIAL 5-2

(‘\j) 33 Ko 5% (orange-orange-
orange) low-noise,

(V) 21 K@ 5% (red-violet-orange)
low-noise,

{L.») 33 Ko 5% (orange-orange-
orange) low-noise,

(J)) 27 Ko 5% (red-violet-orange)
low-noise,

(1) 10 KQ 5% (brown-black-orange)
low-noise,

(\) 10 K9 5% (brown-black-orange)
low-noise,

{Vj 10 KQ 5% (brown-black-orange)
low-noise,

() 10 K2 5% (brown-black-orange)
low-noise,

() 470 @ (yellow-violet-brown).

( ) Solder all leads to the foil and
cut off the excess lead lengths,

PROCEED TO PICTORIAL 5-3
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START @

{\) 1800 pf polystyrene, NOTE:
Disregard the marked end on
this type of capacitor; it can be
installed either way,

NOTE: The Mylar capacitors may
either be color coded or marked
with a value.

(1) .22 (0.22) pfd Mylar (wide red
band-yellow).

(/) 047 ufd Mylar (vellow-violet-
orange),

CONTINUE {_*>

(LY 3300 pf polystyrene,

/

(/) 300 pf silver mica,

IDENTIFICATION
DRAWING

{~) .1 pfd Mylar (brown-black-yel-
low).

L) .47 pid disc,

(+)) .1 pfd Mylar (brown-black-yel-
low).

() .1 pfd Mylar (brown-black-yel-
low).

(/) .001 pfd disc.

w‘}r Solder all leads to the foil and
cut off the excess lead lengths,

{,)) .005 pfd disc,

) .01 pfd Mylar (brown-black-
orange).

NOTE: When installing the following
crystal diodes, position the banded
=nd of each diode as shown,

| .) 1IN191 crystal diodes (brown-
white-brown), part #56-26, at
D423, D424, D425, D426, and
D432,

() 2700 pf polystyrene,

(\/i 100 pf dise,

(1) Solder all leads to the foil and
cut off the excess lead lengths,

S

( ()"10 pfd electrolytic, NOTE:
When mounting electrolytic
capacitors, always match the
positive (+) mark on the ca-
pacitor with the positive (+)
mark on the circuit board. Sol-
der each lead to the foil,

POSITIVE
MARKING ( + )

() 10 pfd electrolytic, Position the
positive (+) end as shown,

() 680 pf silver mica,

(v) 1800 pf polystyrene,

A

(1) 047 pfd Mylar (yellow-violet-
orange),

(\Y" 005 pfd disc,

() Solder all leads to the foil and
cut off the excess lead lengths,

(L) 470 pf disc,

(=) 470 pf disc,

(V] 470 pf disc.

(.) 470 pf dise,

G IR

(LA 47 pfd electrolytic. Position the
positive (+) mark as shown.

(L) 10 pfd electrolytic, Position the
positive (+) mark as shown,

(1) Recheck the four electrolytic
capacitors to make sure the
positive (+) ends are positioned
correctly.

(¢) Solder all leads to the foil and
cut off the excess lead lengths,

PICTORIAL 5-3

PROCEED TO PICTORIAL 5-4.
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() 3300 pf polystyrene,

(\/) 300 pf silver mica,

(%) .22 (0.22) pfd Mylar (wide red
band-yellow),

({ ) .047 pfd Mylar (yellow-violet-
“ orange).

(») .047 pfd Mylar (yellow-violet-
orange).

/) 1N191 crystal diodes (brown-
white-brown), part #56-26, at
D421, D430, and D431, Position
the banded end of each diode
as shown.

(V) .01 pfd Mylar (brown-black-
orange),

((/) 1200 pf polystyrene,

( ) Solder all leads to the foil and
cut off the excess lead lengths,

(1) 100 pf dise,

(V) 2 mh RF choke (part #45-47).

( u) 1800 pf polystyrene,

(\ f) 33 pf disc,

() 8200 pf polystyrene,

(v) 200 pf silver mica,

(U .01 pfd Mylar (brown-black-
orange),

( ) Solder all leads to the foil and
cut off the excess lead lengths,

IDENTIFICATION |
DRAWING

PICTORIAL 5-4

CONTINUE
L

({ )10 pfd electrolytic. Positionthe
positive (+) mark as shown,

()".1 pfd Mylar (brown-black-yel-
low).

().1 ufd Mylar (brown-black-

yellow),

'[\)I .01 pfd Mylar (brown-black-
orange).

(/) .02 pfd 50 V disc.

()01 pfd Mylar (brown-black-
orange),

(&) 01 pfd Mylar (brown-black-
orange).

(') Solder all leads to the foil and
cut off the excess lead lengths,

{\,}’ﬁnsta.ll connectors at TP1 and
TP2 as shown,

STOP
00 ﬁ/RIDGE

e
E CUT OFF Z28
| CONNECTOR

SOLDER

(/¥ 100 pf disc,

() 10,000 pf polystyrene,

¢) 470 pf disc.

t\)’ 1800 pf polystyrene,

((/j) 1000 pf polystyrene,

M 680 pf silver mica,

(') Solder all leads to the foil and
cut off the excess lead lengths,

PROCEED TO PICTORIAL 5-5.
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NOTE: Install the transistors in the
following manner, as shown: First
line up the flat of the transistor with
the outline of the flat on the circuit
board, Then insert the transistor
leads into their correct holes which
are indicated by C, B, and E, Posi-
tion the transistor 1/4" away from
the circuit board, Then solder each
lead to the foil and cut off the excess
lead lengths,

Install 2N3393 transistors (part#417
-118) at the following locations:

(") 2N3393 transistor at Q4086,

(r.) 2N3393 transistor at Q402,

() 2N3393 transistor at Q401,

(/) 2N3393 transistor at Q4186,

(r) 2N3393 transistor at Q407,

(1) 2N3393 transistor at Q419,

NOTE: The next transistor only isa
2N3416 (part #417-94). However,
install it as you did the preceding
transistors,

(/) 2N3416 transistor at Q420,

() 2N3393 transistor at Q405,

(/) 2N3393 transistor at Q414,

Q} 2N3393 transistor at Q410,

(1) 2N3393 transistor at Q403,

( /) 2N3393 transistor at Q411,

( ) Recheck the transistors to make
sure the leads were installed
in the correct holes,

PROCEED TO PICTORIAL 5-6.

PICTORIAL 5-5
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START
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NOTE: Install the transistors in the
following manner as shown: First
line up the flat of the transistor with
the outline on the flat on the circuit
board, Then insert the transistor
leads into their correct holes, which
are indicated by C, B, and E, Posi-
tion the transistor 1/4" away from
the circuit board, Then solder each
lead to the foil and cut off the excess

lead lengths,

Install X20A829 transistors (Part
#417-201) at the following locations:

¢ ) X209A829 transistor at Q408,

(1,}" X29A829 transistor at Q412).

(| ) X29A829 transistor at Q409,

({) X20A829 transistor at Q418.

F ]
(/) X29A829 transistor at Q415.
(1) X20A829 transistor at Q413,

(« l-) X20A829 transistor at Q417,

(¥) X29A829 transistor at Q404,

() Recheck the eight transistors
that were just installed to make
sure the leadsareinthe correct
holes,

PROCEED TO PICTORIAL 5-17,

PICTORIAL 5-6
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NOTE: Install the dual diodes in the
following manner as shown: First
line up the flat of the diode with the
outline of the flat on the ecircuit
board, Insert the center lead of the
diode into hole C and the remaining
two leads into holes A, Position the
diode 1/4" away from the circuit
board, Then solder each lead to the
foil and cut off the excess lead

lengths,

Install dual diodes (part #56-35) at
the following locations, NOTE: These
diodes may be marked 16Ul or
1N4951,

() Dual diode at D427,

(\) Dual diode at D422,

( /) Dual diode at D428,

(1)) Dual diode at D429,

6) Recheck the diodes to make
sure the leads were installed
in the correct holes,

PROCEED TO PICTORIAL 5-8,

PICTORIAL 5-7
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NOTE: After installing each of the
following parts, carefully turn the
circuit board over and solder the
lugs to the foil.

CONTINUE
X

(“) 19 kHz trap coil (part#40-788).
Line up the coil lugs with the
correct holes in the circuit
board, Then push the coil in
place and solder each lug tothe
foil,

IDENTIFICATION DRAWING

(") 750 Q control (part #10-153).
Push the control firmly against
the circuit board, and then sol-
der the lugs to the foil.

(~) 70 mH coil (part #40-790).

() 70 mH coil (part #40-790),

() 19 kHz trap coil (part #40-788).

(170 mH coil (part #40-790).

U 38 kHz oscillator coil (part
#40-792), Line up the lugs of the
coil with the correct holesinthe
circuit board, Then push the coil
in place and solder each lug to
the foil,

(/) 19 xHz doubler coil (part #40-
- m91).

f

({) 19 kHz amplifier coil (part
#40-786).

PICTORIAL 5-8

(“;)' 67 kHz trap coil (part #40-787),

) 53 kHz low pass coil (part
< #40-789).

(V) 67 kHz trap coil (part #40-787).

( ) Carefully inspect the foil side
of the circuit board and solder
any connections that might have
been missed, Then set this cir-
cuit board aside temporarily,

FINISH




AM-FM CIRCUIT BOARD

PARTS LIST

Unpack the package marked 6 and check each
part against the following Parts List, The num-
bers in parentheses are keyed to the numbers on
the AM-FM Circuit Board Parts Pictorial (fold-

out from Page 22). Any part that is packaged in
an individual envelope with a part number on it,
should be placed back in its envelope after it is
identified, until that part is called for in a step,

PART PARTS DESCRIPTION

No, Per Kit
RESISTORS
1/2 Watt

11)1-103 1 33 © (orange-orange-black)
1=l 2 47 @ (yellow-violet-black)
1-3 3 100 @ (brown-black-brown)
1-66 ¥ 150 Q (brown-green-brown)
1-45 A1 220 © (red-red-brown)
1-4 9 4 330 2 (orange-orange-
brown)
= L3 470 Q (yellow-violet-brown)

b
w0

A 560 £ (green-blue-brown)
" | 820 @ (gray-red-brown)

4 1000  (brown-black-red)
2 1500 £ (brown-green-red)
1 1800 @ (brown-gray-red)

“1 2200 Q (red-red-red)
9
A
3
N

1

b ek ek fed ek ek fed ek ek ek et ek ek e
1

DO DO DO =1 = ==t s 0D =D 00

DI DO I i D =

2700 Q (red-violet-red)
3300 9 (orange-orange-red)
4700 Q (yellow-violet-red)
8200 9 (gray-red-red)

1

6 10 KQ (brown-black-orange)
J 22 KQ (red-red-orange)

3 47 KQ (yellow-violet-
orange)

HEATHEITS®

PART PARTS DESCRIPTION

No, Per Kit

RESISTORS 1/2 Watt (cont'd.)

1-60 ve 68 KQ (blue-gray-orange)
1-26 L2 100 KQ (brown-black-
yellow)

1-142 o | 560 KQ (green-blue-yellow)
1/2 Watt 1% Precision

(2) 2-111 | 400 Q
2-181 L1 5490 @ (5,49 K)
2-50 A 10 K@

1/2 Watt 5% Low-Noise

4-12 L2 390 @ (orange-white-brown)
4-13 11 510 © (green-brown-brown)
4-14 2 620 © (blue-red-brown)
441 \1 1500 © (brown-green-red)
4-17 1 2200 Q (red-red-red)

4-37 1 6800 2 (blue-gray-red)
4.22 2 10 KQ (brown-black-orange)
4-45 | 82 KQ (gray-red-orange)
4-34 w1 100 K2 (brown-black-

yellow)

43
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eg

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
CAPACITORS HARDWARE
Disc-Silver Mica #4 HARDWARE
(3)21-78 Sl 5 pf dise (13)250-52 J4 4-40 x 1/4" screw
21-13 A 500 pf disc (14)250-273 5 4-40 x 3/8" screw
21-82 {4 .02 pdd dise, 50 V (15)250-312 1 4-40 x 3/4" screw
(4)20-102 2 100 pf silver mica (16)254-9  j10 #4 lockwasher
20-139 A 330 pf silver mica (17) 252-2 110 4-40 nut
(18)252-89 /3 4-40 speednut
sp
Mylar
rdwar
NOTE: The Mylar capacitors may be color (lg)ggotlf%w ; 68-32 x 3/16" screw
COdEd, or the wvalue may be printed on them, If (20}250—89 /4 6-32 x 3/8" screw
necessary, refer to the capacitor color code (21)250-170 B #6 x 1/4" sheet metal screw
chart and example (fold-out from Page 22) to (22)254-1 \ j2 #6 lockwasher
help identify these capacitors, (23)252-3 D) 6-32 nut
(24)255-3 Vrl 3/8" spacer
(5) 27-T4 15 .01 pfd (brown-black-
orange)
27-T73 5 047 u.fd (YEIIOW—VI()ietn #8 Hardware
orange) : . "
27-47 .9 .1 pfd (brown-black-yellow) (25)250-43 11 8-32 x 1/4" setscrew
27-85 V2 .22 (0,22) pfd (wide red
band - yellow)
27-61 A A7 (0.47) ptd (yellow-violet-  MISCELLANEOUS
yellow) (26)456-1 1 Shaft coupler (with four 6-32
s 3/16" screws)
Electrolytic [ =
= L
(6)25-220 /4 10 pfd, 20 V tantalum gg St STE e St
E : 7 pfd, 15 V tantalum = k e ‘
23 ﬁg 1_,-2 icoo it (29)404-383 2 10.7 MHz crystal filter
- v K (30)205-544 < 1 Support bracket
(31)265-12 /2 Hinge
TRANSISTORS-INTEGRATED CIRCUITS- (32)431-13 2 4-lug screw-type terminal
N\
DIODES strip
M417-83  \/3 1842 transistor (33)100=642 i Dl eorpatlop
£17-118 Vv 2 2N3393 transistor
£317-201 74 X29A829 transistor
(8)417-133 40245 transistor ITEMS FROM PACK 7
(2)417-123 2 Integrated circuit (CA3012)

AM-FM circuit board

AM tuning capacitor

FM tuning unit

AM-FM shield

Phono preamplifier circuit

85-299-2 “ 1
(34)26-112 U1
(35)110-39 -/
(36)206-430 1
(37) 206-329-1 V1

(10)56-26 /8 1K191 crystal diode
COILS-TRANSFORMERS

11)40.583 V1 10 pH peaking coil

12)20-876 /1 Oscillator coil board shield
40-677 1 RF-mixer coil (38)204-755 V1 Antenna support bracket
2-14 A 455 kHz interstage IF trans- (39)40-793 |1 AM antenna coil
former 347-2 /1 Twin lead
2-90 |1 455 kHz output IF trans-  344-52 V1 Red hookup wire
_ former 344-53 1 Yellow hookup wire
53-11 y1 Ratio detector transformer (40)490-5 (/1 Nut starter
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sembled,

Position the AM-FM circuit board with the part
sumber as shown in the identification drawing,
Then complete each step on the Pictorial,

NOTE: Only one-half of the circuit board is
shown in each of the following Pictorials, An
identification drawing at the top of each Pictorial
shows the area of the circuit board to be as-

STEP-BY-STEP ASSEMBLY

——~Part number

IDENTIFICATION DRAWING

470 Q (yellow-violet-brown).

4700 Q (yellow-violet-red).

8200 Q (gray-red-red).

1500 @ (brown-green-red).,

100 K2 (brown-black-yellow).

(/) 4700 2 (yellow-violet-red).

(1) 100 & (brown-black-brown),

‘ {\/) 47 KQ (yellow-violet-orange),

S {‘-\jl) 2700 Q (red-violet-red),

(~) 1800 2 (brown-gray-red).

/) 100 @ (brown-black-brown),

4 ()) 1000 @ (brown-black-red).

68 KQ (blue-gray-orange),

%[ (%) Solder all leads to the foil and

cut off the excess lead lengths,

! Solder all leads to the foil and |72
cut off the excess lead lengths, |2

100 K2 (brown-black-yellow),

! 8800 @ 5% (blue-gray-red) low
noise,

1 380 92 5% (orange-white-brown)
low-noise,

' 390 Q 5% (orange-white-brown)
law-noise,

10 k@ 5% (brown-black- orange)
low-noise,

-

Solder all leads to the foil and
cut off the excess lead lengths,

/) 10 K (brown-black-orange).

*1(1/) 4700 Q@ (yellow-violet-red),

'5 (V') 560 K@ (green-blue-yellow).

: | (/) 47 Q (yellow-violet-black).

1(7) 22 K (red-red-orange),

() 330 @ (orange-orange-brown),

(\) Solder all leads to the foil and
cut off the excess lead lengths,

PROCEED TO PICTORIAL 6-2

e g e g P L e g o

PICTORIAL 6-1
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s

START
k=

(\_.f} 1000 @ (brown-black-red).

CONTINUE
S

{/) 470 @ (yellow-violet-brown).

() 470 @ (yellow-violet-brown).

NOTE: When installing the follow-
ing hookup wires, remove 1/4" of
insulation from each end,

(") 1500  (brown-green-red),

() 5490 @ (5.49K) 1% precision,

(+) 10 KQ 1% precision,

(<) 10 K@ (brown-black-crange).

(J) 47 KQ (yellow-violet-orange).

(+,) 3300 @ (orange-orange-red).

(+) 100 KQ 5% (brown-black-yel-
low) low noise,

(.) 10 KQ 5% (brown-black-orange)
low-noise,

(/) Solder all leads to the foil and
cut off the excess lead lengths,

(v) 100 @ (brown-black-brown).

(%) 1500 @ 5% (brown-green-red)
low-noise,

(\,)'? 820 2 (gray-red-brown).

(/) 1" black hookup wire.

(_Y10 puH peaking coil (#40-583),

LONGER LEADS

(1) 10 KQ (brown-black-arange).

(1) 1000  (brown-black-red),

(. ) 400 9 1% precision,

(1) 47 @ (yellow-violet-black).

(_) Solder all leads to the foil and
cut off the excess lead lengths,

PICTORIAL 6-2

(v) 220 (red-red-brown).

L=

() 68 K@ (blue-gray-orange).

(L) 10 K9 (brown-black-orange).

(1) 2200 @ (red-red-red).

(/) 1-1/2" black hookup wire,

(/) 82 KQ 5% (gray-red-orange)
low-noise,

() 2200 @ 5% (red-red-red) low-
noise,

() 620 9 5% (blue-red-brown) low-
noise,

(' ) 1-5/8" black hookup wire,

(] ) Solder all leads to the foil and
cut off the excess lead lengths,

(/) 33 Q (orange-orange-black),

() 1-1/4" black hookup wire,

(M) 510 Q@ 5% (green-brown-brown)
low-noise,

{v’i 150 © (brown-green-brown),

(:U:') 2700 9 (red-violet-red),

(~) 47 K9 (yellow-violet-orange).

() 10 K2 (brown-black-orange).

0\ f) 10 KQ (brown-black-orange).

(/) 560 @ (green-blue-brown).

(/) 1000 © (brown-black-red).

(‘-‘,Ji 620 Q 5% (blue-red-brown) low-
noise,

( 'U,') Solder allleads to the foil and cut

off the excess lead lengtas.

PROCEED TO PICTORIAL 6-3.
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START

IDENTIFICATIO

NOTE: Install the transistors in DRAWING
the following manner as shown:
First line up the locating tab of
the transistor with the outline of the
tab on the circuit board, Then insert |
the transistor leads into their cor-
rect holes, which are indicated by
S, C, B, and E, Position the tran-
sistor 1/4" away from the circuit
board, Then solder each lead to the
foil and cut off the excess lead

lengths,

LOCATING
TAB

Install 40245 transistors (part#417-
133) at the following locations:

() 40245 transistor at Q316,

{._) 40245 transistor at Q317,

r;f 40245 transistor at Q3086.

i ﬁ 40245 transigter at @305,

{ /) Recheck the transistors to make
sure the leads were installedin
the correct holes,

PROCEED TO PICTORIAL 6-4,

PICTORIAL 6-3
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IDENTIFICATION DRAWING

START

b

NOTE: Install the transistors in the
following manner as shown: First
line up the flat of the transistor
with the outline of the flat on the
circuit board, Then insert the tran-
sistor leads into their correct holes,
which are indicated by C, B, and E,
Position the transistor 1/4" away
from the circuit board, Then solder
each lead to the foil and cut off the
excess lead lengths,

Install X29A829 transistors (Part
#417-201) at the following locations:

(/) X20A829 transistor at Q311,

( ) X20A829 transistor at Q314,

() X29A829 transistor at Q313,

(/) X29A829 transistor at Q307.

(/) Recheck thetransistors to make
sure the leads were installed
in the correct holes,

PROCEED TO PICTORIAL 6-5,

PICTORIAL 6-4
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IDENTIFICATION
DRAWING

START
.

NOTE: Install the transistors in the
following manner as shown: First
line up the flat of the transistor with
the outline of the flat on the circuit
board, Then insert the transistor
leads into their correctholes, which
are indicated by C, B, and E, Posi-
tion the transistors 1/4'" away from
the circuit board, Then solder each
lead to the foil and cut off the excess
lead lengths,

I=sta]l 2N3393 transistors (part #417
-118) at the f{following locations:

. ) 2N3393 transistor at Q308,

.| 2N3393 transistor at Q312,

Z=stall 1842 transistors (part #417-
#3) at the following locations:

.| LB42 transistor at Q315,

./ LB42 transistor at Q310,

- ) L842 transistor at Q309, ===

e

. | Recheck thetransistorstomake
sure the leads were installedin
the correct holes,

FROCEED TO PICTORIAL 6-6,

PICTORIAL 6-5
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START @

NOTE: Install the integrated circuits
in the following manner, as shown:

Bend all leads out to form a
3/4" cirele,

IDENTIFICATION DRAWING

@ Bend the end of each lead so that
it points straight up as shown,

Line up the locating tab of the
integrated circuit with the out-
line of the tab on the circuit
board, Insert lead 10 (the one
nearest the locating tab) into the
hole at the tab and then insert
the remaining leads into their
correct holes,

Hold the integrated circuit in
place and turn the circuitboard
over, First solder lead10tothe

foil and then solder the remain-
ing nine leads, NOTE: It is not
necessary to bend the leads over
or elip off the excess leads after
soldering them,

( ) Integrated circuit CA3012 at
1C-302,

( ) Integrated circuit CA3012 at
IC-301,

{ ) Recheck the integrated circuits
to make sure the leads were in-
stalled in the correct holes,

PROCEED TO PICTORIAL 6-7,
PICTORIAL 6-6
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START @

: When installing erystal di-
position the banded end as

BANDED END

CONTINUE {_*>

,  1Ni181 crystal diode (brown-
white-brown), part #56-26, at
D308,

(/) .01 pfd Mylar (brown-black-
~ orange),

When installing electrolytic ca-
sacitors always match the pos-
mive (+) mark on the capacitor
with the positive (+) markon the
gircuit board,

POSITIVE
MARKING ( +)

(% .047 pfd Mylar (yellow-violet-
orange).

(1) 047 ptd Mylar (vellow-violet-
orange),

(U'I .01 pfd Mylar (brown-black-
orange).

() 500 pf disc,

(1) 47 pfd electrolytic. |

(1Y 10 ufd electrolytic.

10 ufd electrolytic,

- The Mylar capacitors may
e color coded or marked with

(, ) 10 pfd electrolytic,

( L}1000 pfd electrolytic,

.\ 27 (0,47) pfd Mylar (vellow-
wiolet-yellow).

(V.)' Solder all leads to the foil and
cut off the excess lead lengths,

547 ufd Mylar (yellow-violet-
erange),

(.) .22 (0.22) ufd Mylar (wide red
band-yellow). .

A1 ufd Mylar (brown-black-
arange),

(g) .1 pid Mylar (brown-black-yel-
low). :

22 (0,22) pid Mylar (wide red
sand-yellow).

(v)/ .01 pid Mylar (brown-black-
orange).

£7 ufd electrolytic.

(_)/.1 pfd Mylar (brown-black-yel-
low),

047 ufd Mylar (vellow-violet-
srange).

() .1 ufd My]i\r (brown-black-yel-
low).

27 ufd Mylar (yellow-violet-
grange).

Solder all leads to the foil and
cut off the excess lead lengths,

(49 ,01 upfd Mylar (brown-black-
orange).

(/) .01 ufd Mylar (brown-black-
_orange),

(1) 5 pf dise,

(1) Recheck the six electrolytic
capacitors to make sure the
positive (+) ends are positioned
correctly,

(,) Solder all leads to the foil and
cut off the excess lead lengths,

PICTORIAL 6-7

PROCEED TO PICTORIAL 6-8,
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START

b

( .\.‘) 100 pf silver mica,

(S =)

CONTINUE
>

(/) 1IN191 crystal diode at D301,

() 1N191 crystal diode at D302,

(. ) 47 ufd electrolytic.

() 100 pf silver mica,

() .1 pfd Mylar (brown-black-
yellow),

(+) 10 pfd electrolytic,

) .1 pfd Mylar (brown-black-
¢ yellow),

(/) 330 pf silver mica,

(/)/.1 pfd Mylar,

{d Solder all leads to the foil and
cut off the excess lead lengths,

(V! .1 pfd Mylar (brown-black-
yellow),

@ 1 pfd Mylar (brown-black-
yellow).

NOTE: When installing the 1N191
(part #56-26) crystal diodes in the
following steps, position the banded
end as shown,

(‘) 1N191 crystal diode at D305,

{:”.’) 1N191 crystal diode at D304,

(- ) 1N191 crystal diode at D303,

(V) 1IN1681 crystal diode at D306.

\ }“’ IN191 crystal diode at D307,

() Solder all leads to the foil and
© cut off the excess lead lengths,

(/) .01 pfd Mylar (brown-black-
orange).

( R .02 ufd 50 V disc.

() .02 pfd 50 V disc.

NOTE: Be sure the capacitors in-
stalled in the next two steps are
spaced about 1/4" apart, (If theyare
too close to each other, the squelch
circuits may not operate properly.)

() .1 pfd Mylar (brown-black-
yellow). NOTE: Position this
capacitor away from the rectan-
gular outline of the XTAL FIL-
TER,

() .01 pfd Mylar (brown-black-
orange).

§/) Solder all leads to the foil and
cut off the excess lead lengths.

() .01 pfd Mylar (brown-black-
orange).

(/) .01 upfd Mylar (brown-black-

/
L/ orange).
L1
——

—1  orange).

() .02 pfd 50 V disc. /

() .02 pfd 50 V disc. /
(') .01 pfd Mylar ~{brown-black-

(/) ,01 pfd Mylar (brown-black-

PICTORIAL 6-8

\# orange).
; () .01 pfd Mylar (brown-black-

orange).

() .01 pfd Mylar (brown-black-
orange).

() .01 pfd Mylar (brown-black-

orange,

(| ) Solder all leads to the foil and
cut off the excess lead lengths,

PROCEED TO THE NEXT PAGE.
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Refer to Pictorial 6-9 (fold-out from Page 59)
for the following steps,

(“Y Position the circuit board as shown,

() Locate both 10,7 MHz crystal filters (#404-
383), Install one filter at F301 and another
one at F302 as follows, and as shown in
Detail 6-9A, First match the lugs marked
IN and OUT on the filter with the same
markings on the circuit board, Then push
the filters in place against the circuit
board,

(/) Solder the lugs of each erystal to the cir-
cuit board foil, and then cut off the excess
lugs,

{ =) Install the 3-lug slide switch (#60-4) with two
6-32 x 3/8" screws, Refer to Detail 6-9B.

NOTE: Before installing the following trans-
formers and coils, observe the lug spacing of
ach part and the hole spacing on the circuit
toard, Then insert the lugs into the holes and
solder them to the foil, Refer to Detail 6-9C,

| ) Install the ratio detector transformer (#53-
11).

. ) Install IF transformer (#52-104). Solder
only the lugs that have foil around them,

' ) Install IF transformer (#52-90).Solder only
the lugs that have foil around them,

| ) Install oscillator coil (£#40-676).
) Install RF-mixer coil (#40-6717).
) Install the 750 @ control (#10-155). Push

the control firmly against the circuit board
and then solder the lugs to the foil,

10.7 MHz
CRYSTAL FILTER
(#404-383)

Detail 6-9A

3-LuG
¥ SLIDE SWITCH

LETTERED
SIDE

£y

] 6-32x3/6"
dh screw

;

Detail 6-9B

RATIO DETECTOR
TRANSFORMER
(#53-11

Detail 6-9C
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FM TUNING
UNIT

SHAFT
\ COUPLER

LETTERED
SIDE

Detail 6-9D

Refer to Detail 6-9D and Pictorial 6-9 for the
following steps,

( ) Install the FM tuning unit on the circuit
board, Insert the three mounting studs and
five tuner pins into the correct holes, Make
sure the tuner studs are firmly against the
circuit board, First solder the three studs
and then the five tuner pins to the foil, NOTE:
Do not turn the four adjustment screwspro-
truding from the tuning unit,

(\)) Locate the AM tuning capacitor, NOTE:
Make sure the plates of the capacitor are
fully meshed to prevent them from being
bent accidentally.

(/) Bend the three tuner lugs straight down as
shown,

() Locate the shaft coupler, Loosen the four
screws; then slide either end of the coupler
on the shaft of the AM tuning unit, Do not
tighten the screws at this time,

NOTE: The Heath Company has provided a plas-
tic nut starter with this kit, Use thisnut starter
to hold and start 6-32, and 4-40 nutson screws,
Refer to Page 3 of the Kit Builders Guide for
further information,

()

()

()

AM TUNING
CAPACITOR

THREADED
STUD

4 LOCKWASHER

s_\% 4-40 MUy

Mount the tuning gapacitor on the circuit
board as follows: Insert the three lugs and
four threaded studs into the circuit board
holes, Then slide the coupler on the shaft
of the FM tuning unit, Fasten the capacitor
to the circuit board with four #4 lockwashers
and four 4-40nuts, NOTE: Before you tighten
the nuts, make sure the shaft of the tuning
capacitor is in line with the shaft of the FM
tuning unit,

Solder the three tuning capacitor lugs to
the circuit board foil.

Turn the shaft of the FM tuning unit fully
clockwise and turn the shaft of the AM tun-
ing capacitor full counterclockwise, Then
center the coupler between both shafts and
tighten all four screws,

Refer to Pictorial 6-10 for the following steps.

( ) Position the AM-FM shieldas shownandin-

stall 4-40 speednuts at holes TA, TB, and
TC, Make sure the speednuts are positioned
with the larger hole up as showninthe inset
drawing and then push them over the flange
of the shield,




T 2o

4-40x3/8"
SCREW /4" SCREW

INSE

SLANTED
GROOVE

AM-FM
SHIELD

[ surporT
SRACKET

six1/4" SHEET

METAL SCREW FM TUNING "

B-32x1/4"
SETSCREW

DIAL CORD
PULLEY

6-32x3/16"
SCREW

AM
ANTENNA

/
ANTENNA
SHEES METAL anacxrtl

PICTORIAL 6-10

) Position the circuit board as shown and (/) Mount the antenna bracket on the AM-FM
mount it on the shield, Use 4-40 x 3/8" shield with two #6 x 1/4" sheet metal
screws at TA and TB and a 4-40 x 3/4" SCTEews,
screw and 3/8" spacer at TC. Do not
tighten the screws at this time,

(]) Mount the AM antenna coil on the antenna

bracket with two #6 x 1/4" sheet metal
. ) Fasten the front of the shieldtothe FM tun- serews,

~ ing unit with three 6-32 x 3/16" screws,
Start all of the screws in the holesand then _
tighten them, (~) Locate the dial cord pulley and start an
8-32 x 1/4" setscrew into the bushing,

. ) Tighten the screws at TA, TB, and TC,
( ) Turn the FM tuning shaft fully clockwise,
. ) Position the support bracket with the slanted Then place the dial cord pulley on the shaft

groove as shown, Then mount the bracket with the cutout in the pulley pointing in the
on the shield at TF with a #6 x 1/4" sheet 12 o'clock position as shown, Position the
i metal screw, Make sure the long slot onthe pulley flush with the end of the outer shaft
. bracket lines up with the small stud on the (not the slender inner shaft) and tighten the

shield; then tighten the screw, setscrew,
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PICTORIAL 6-11

Refer to Pictorial 6-11 for the following steps, () Connect a 3-3/4" black wire from lug 2 of
the antenna (S-1) to hole 2 of the circuit
board (S-1).
() Position the circuit board assembly as
shown, \F') Connect a 7-3/4" yellow wire from lug 3 of
the antenna (S-1) to hole 3 of the circuit

board (S-1).
NOTE: When soldering to the antenna lugs, use — :
only enough heat to make a good solder con- ( ) Connect a 5-3/4" red wire from lug1 of the
nection, This will prevent the lugs from being antenna (S-1) to hole 1 of the circuit board
loosened in the plastic, (S-1).
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PHONO =
PREAMPLIFIER o -
T BOARD TG =
cmc:I-:IELo‘ \N 7 SCREW TV BE
— v TERMINAL STRIP
LUG
—4.40 NUT

L4 LOCKWASHER

-26 LOCKWASHER

~6-32 NUT

4-40x3/8"

l 4-40x1/4"
& & SCREW

PICTORIAL 6-12

#=fer to Pictorial 6-12 for the following steps, (') Position the phono preamplifier circuit
board shield and 4-lug screw-type terminal

! Mount hinges at TD and TE with4-40x 1/4" strip as shown, Then mount the terminal
screws, #4 lockwashers, and 4-40 nuts, Be strip on the shield with 6-32 x3/8'" screws,
E sure to position the hinges with the pin side #6 lockwashers, and 6-32 nuts,

facing up as shown,
(~-) Mount the shield on the circuit board with

4-40 x 3/8" screws, #4 lockwashers, and
4-40 nuts,
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Refer to Pictorial 6-13 for the following steps.

() Connect a 3-1/2" blackhookup wire from lug e
3 of terminal strip TG (S-1) to hole GND of s R S

the circuit board (S-1). 4.|r’n~|._
1/2"—.

( ) Connect a 5" blackhookup wire from lug 4 of
terminal strip TG (S-1) to hole EXTANTof  |(Dcur ourer insutarion. () remove wines rrom

the circuit board (S-1). 1 _STRANDS TOGETHER.

Refer to Detail 6-13A and prepare an 8" length
of twin lead,

BEND BACK AND CUT OFF

( ) Insert one end of the twinleadintothe holes
CENTER STUB

marked FM ANT of the circuit board, Then

solder both wires to the foil, @cur CENTER INSULATION. BEND BACK WIRES AND
CUT OFF CENTER STUR

Tt
S

Fo3

( ) At the other end of the twin lead, connect one
wire to lug 1 (S-1) and the other wire to lug
2 (S-1) of terminal strip TG.

() Carefully inspect the foil side of the circuit
' board for any solder bridges between foils,
Solder any connections that might have been
missed, Then set this circuit board as-
sembly aside temporarily.

@lPPLY A SMALL AMOUNT
OF SOLDER TO EACH BARE

. ) A LEAD, USE ONLY ENOUGH HEAT
Set aside the wire and sleeving that was left over TO MELT THE SOLDER.

from the preceding sections of the Manual, These

parts will be used in the Chassis section, Detail 6-13A
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CHASSIS

PARTS LIST

Unpack the package marked 7, whichisallof the
remaining parts, and check eachpartagainstthe
following Parts List, The numbers in parenthe-
ses are keyed to the numbers on the Chassis
Parts Pictorial (fold-out from Pages 60and 63).

PART PARTS DESCRIPTION

No, Per Kit

RESISTORS-CAPACITORS-CHOKES-
TRANSFORMER

)1-49 ¥ 22 Q resistor
(red-red-black)
1-103 B | 33 Q resistor
(orange-orange-black)
1-13 W1 2700 © resistor
' (red-violet-red)
21-14 \}/ .001 pfd disc capacitor
21-31 \12/ .02 pufd disc capacitor,
. 500 V
25-156 \/2 4000 pufd electrolytic
capacitor
25-111 4 8000 ufd electrolytic
capacitor
45-59 A4 8.8 uH choke
54-181 %4 Power transformer

=EEATHEITY

Any part that is packaged in an individual enve-
lope with a part number on it, should be placed
back in its envelope after it is identified, until
that part is called for in a step,

PART PARTS DESCRIPTION

No, Per Kit

DIODES-TRANSISTORS-LAMPS-FUSE

NOTE: The diodes and transistors may be mark-
ed with either the part number or the type num-
ber,

(5)56-33 B 1N3754 diode
(6)417-215 ™1 2N3055 transistor
417-139 4 40411 transistor
(7)412-38 1 #49 lamp (red)
412-39 O #1756 lamp (red)
412-14 T #44 lamp
(8)421-6 L2 3 ampere slow-blow fuse

61
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g <)

PART PARTS
Per Kit

No,

DESCRIPTION

SWITCHES-CONTROLS

(9)60-22 -d/
(10)60-31 (/8
60~ 32
(11) 65-21
(12)10-213 <72
(13)19-108 i

8-lug slide switch

Rocker switch (white)
Rocker switch (black)
Thermal switch

1000 § control

10 K@ control with switch

SOCKETS-TERMINAL STRIPS-PHONE JACKS-

FUSEHOLDER

(14)434-85 b
12

(15)434-171
(16)434-117 L{
(17)434-147
(18)434-165 V2,
(19)431-39 <&
(20)431-5 \21./
(21)438-217

(22)423-2 .1

Lamp socket (with leads)
Lamp socket (without leads)
Transistor socket

AC socket

Phono socket strip

§-lug miniature terminal
strip

4-lug terminal strip

Phone jack

Fuseholder

INSULATORS-BUSHINGS-CLAMPS-PLASTIC

FEET
(23)75-60 \r{
(24)75-86 = 8
(25) 75-87 nz
(26) 75-85
5223455-54 v

75-88
(29)73-3 f

(30)75-24 i
(31)207-22 :2
(32)261-117

Mica insulator (Packed be-
tween two pieces of card-
board), There are two extra
insulators,

Phono socket insulator
Feedthrough insulator
Nylon insulator

Nylon bushing /7/

Nylon transistor cover
Rubber grommet

Line cord strain relief
Plastic clamp

Plastic feet

BINDING POSTS-KNOBS

(33) 427-3
(34)75-17
(35)100-16-18
100-16-2
(36) 462-241
(37) 462-269
(38) 462-268

‘f’z

Binding post base
Binding post insulator
Red binding post cap
Black binding post cap
Plastic knob

Small metal knob
Large metal knob

PART PARTS
Per Kit

No.,

DESCRIPTION

BRACKETS-DIAL PARTS

(39)204-9 g
(40)100-622 4

(41)463-44 &+
(42)453-148 W/
(43)454-2 Erg

100-643 &/

(44)258-1 U

WIRE-SLEEVING-CABLES-SHIELDING

344-15 &
344-16 &
344-51 %
344-54

344-55 g
346-4 1
346-5 Lt
134-147 U
134-149 A
89-13 W

(45)206-345 X
HARDWARE

#2 Hardware
(46)250-310 /4

#4 Hardware
(47)250-52 (18
(48)250-273 18
(49)252-2 (22
(50)254-9 26

(51)259-9 A

#6 Hardware
(52)250-56 (/3
(53)250-116 8
(54)250-170 129
(55)250-100 2
(56)250-89  \B2
(57)250-276 (B

5
(60)250-206 /8
(61)252-3 {31

(58)250-162
(59)250-298

"Green hookup wire

Angle bracket

Pulley bracket

Dial pointer

Tuning shaft
Flywheel

Dial cord

Dial cord spring /7

Black stranded wire
Red stranded wire
Brown hookup wire
Orange hookup wire

Small sleeving (braided)
Large sleeving

Power amplifier cable
assembly

Multiplex cable assembly
Line cord

Spiral shielding

2-32 x 1/8" self-tapping
screw

4-40 x 1/4" screw
4-40 x 3/8" screw
4-40 nut

#4 lockwasher

#4 solder lug

6-32 x 1/4" screw

6-32 x 1/4" black screw
#6 x 1/4" sheet metal screw
6-32 x 5/16" setscrew

6-32 x 3/8" screw

6-32 x 3/8" black flat head
screw

6-32 x 1/2" screw

6-32 x 3/4" self-tapping
sScrew

6-32 x 11/16" screw
6-32 nut



s

PART PARTS

Page 63

DESCRIPTION

No, Per Kit

#6 Hardware (cont'd.)

52)252-23 i

)254-1 3@33
£)253-60 2
J0

71250-16 4

100-618 1
1448-56 A
1446-57 A
206-330-1

1206-332-1

1 206-331-1

A
V%

6-32 thumbnut
#6 lockwasher
#6 x 3/8" washer
#6 solder lug
6-32 speednut

8-32 x 3/16" setscrew
8-32 x 1/4" setscrew
8-32 x 7/16" setscrew
8-32 nut

#8 lockwasher

8-32 x 1/4" screw

Other Hardware

1252-17 & Control nut
1253-11 ~1 E washer
253-49 B2 7/18" nylon washer
253-36 %3 Spring washer
§1253-21 L4 9/16" washer
1254-5 L3 Control lockwasher
1253-85 4 Felt washer
255-1 8 1/8" spacer
}255-T1 1 ¥ 3/4'" spacer
1255-11 L2 1" spacer
1255-75 L2 1-1/8" hexagonal spacer
1255-70 2 1-9/32" round spacer
1432-67 e § Wire nut
258.72 @  Steel spring

FRONT PANEL ASSEMBLY

Front panel

Dial window

Tinted window

Large light reflector
Small light reflector

Light shield

PART PARTS
Per Kit

No,

DESCRIPTION

Front Pary Assembly (cont'd,)

(93)100-621
(94)266-93

(95)205-539
(96)204-757
(97)407-115
(98)407-116
(99)446-60

1
Y
At
X
<1
1

Indicator disc

Dial pointer rail
Rocker switch bracket
Meter mounting bracket
Tune meter

Signal strength meter
Green meter shield

CHASSIS METAL PARTS

(100)202-64
(101)202-61-1

(102)202-62
(103)202-63
(104)201-38
(105)204-752

(106)205-540
(107)215-22

(108)215-23

(109)204-756
(110)204-753
(111)100-589
(112)207-56

MISCELLANEOUS

(113)73-34
(114)260-16
(115)75-90
(116)73-39
(117)390-180
(118)390-184
(119)352-13
(120)490-1
(121)490-109
597-260
391-34

4|

Bnl & 8¢ (e

Ve

%!

&
u
>
u
%4
~1
5

Front apron

Rear apron

Right apron

Left apron

Chassis base

Transformer support
bracket

Bottom cover

Heat sink (with two threaded
holes in flange)

Heat sink (with two slots in
flange)

Tuning shaft bracket

Switch support bracket
Capacitor mounting strap
Capacitor mounting clamp

Red insulator
Alligator clip
Insulating paper
Foam tape

Control identification label
Meter switch label
Silicone grease
Large alignment tool
Small alignment tool
Parts order form
Blue and white label
Solder
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|

STEP-BY-STEP ASSEMBLY

HEAT SINK PARTS MOUNTING
Refer to Pictorial 7-1 for the following steps,

( ) Locate the following parts: two heat sinks
with threadedholes (#215-22), twoheat sinks
with slotted holes (#215-23), four transistor
sockets, four 40411 transistors—(#417-139),
four mica insulators, two nylon transistor
covers, four 1/8'" spacers, four 6-32x1/2"
serews, four 6-32 x 11/16" screws, andtwo
containers of silicone grease,

NOTE: Four transistors will be mounted on the
heat sinks with insulators and sockets inthe fol-
lowing steps, As youmount each transistor, make
sure the indicated wide space on the transistor,
transistor socket, and mica insulator islined up
with the wide space on the heat sink, Also, make
sure the ridges onthe socket seat properlyin the
heat sink mounting holes before tightening the
screws, See Pictorial 7-1,

( ) Place the four mica insulators on apiece of
paper on your work surface, Then apply a
layer of silicone grease on both sides of each
insulator with the tip of your finger, Im-
portant: Use 1/2 of a container for eachin-
sulator, The inset drawing in Pictorial 7-1
shows a good way to remove the silicone
grease from the container,

(Y Place both threaded-hole heat sinks (#215-
22) on your work surface with the flange
positioned up as shown, Then mount a 40411
transistor, a mica insulator, and atransis-
tor socket on eachheat sink, Use 6-32x 1/2"
screws,

(- ) Bend the lugs of the transistor sockets at a
45 degree angle as shown,

(1) Set the completed heat sinks aside tempor-
arily,

WIDE SPACE

°_U_U_ |

FLANGE

N

L=

W|DE SPACE

g\ | -1 R M |fantioss
JJ L L_ﬂJBLE et
al ¥

WIDE SPACE

APPLY SILICONE
GREASE ONBOTH

MICA
INSULATOR

40411
TrRANsISTOR (&
(w41 7-138)

6-32x1/2"
SCREW
WIDE SPACE |

PICTORIAL 7-1 “%

Refer to Detail 7-2A for the following steps,

(L) Place the remaining two heat sinks on your
work surface with the flange positioned up,
Then mount a nylon transistor cover, a
40411 transistor, a mica insulator, and a
transistor socket on each heat sink, Use
6-32 x 11/16" screws and 1/8'" spacers,

NOTE: Be sure to tighten the 6-32 x 11/16"
screws sufficiently to force the 1/8'" spacers
into the nylon transistor covers, and seat them
against the transistor case. Good electrica
contact between these parts is essential fo
proper circuit operation,

(\/5 Bend the lugs of the transistor sockets at a
45 degree angle as shown,



at 2.

B ——,—
ETHRATEIICT ’Ej
O

CREASE ON BOTH SIDES
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LA

APPLY SILICONE

MICA INSULATOR

(#417-139]

| =
WIDE
SPACE
N I
NYLON
TRANSISTOR COVER
1
|
1/8" SPACER
6-32x11/16" SCREW
Detail 7-2A

Refer to Pictorial 7-2 (fold-out from Page 64)
for the following steps,

{ ) Locate the following parts: two thermal switches, two
5-lug. miniature terminal strips, six 1N3754 diodes
(#56-33), six 440 x 3/8” screws, eight #4
lockwashers, six 440 nuts, and two-#4 solder lugs.

40411 TRANSISTOR |

NOTE: Repeat the following stepstwice, once for
each heat sink, Two checkoff spaces are provided
in front of each step for this purpose,

(v) () Apply a layer of silicone grease on the
thermal switch as shown in the inset
drawing #2 on Pictorial 7-2, Important:
Use 1/4 of a container for each thermal
switch,

(W W( Mount a thermal switch on the heat sink. Use a
440 x 3/8" screw, #4 lockwasher, and a 4-40
nut at 1. At position 2 use a 4-40 x 3/8” screw,
#4 lockwasher, 440 nut and a #4 solder lug.

Mount a 5-lug miniature terminal strip
on the heat sink with a 4-40 x 3/8"
screw, two #4 lockwashers, and a 4-40
nut, Position the terminal strip so the
mounting foot is pointed toward the
transistor,

() (W

NOTE: Each diode is marked with a color dot
near one lead, When installing the diodes, posi-
tion them so the dots are as shownin inset draw-
ing #1 on Pictorial 7-2, Then push the diodes
firmly into the holes,

IMPORTANT: When you connect the diode leads
in the following steps, make sure they are con-
nected to the proper lugs,

(- ) () Install a 1N3754 diode (#56-33) at
A, Connect the lead next to the red dot
to lug 1 of the terminal strip (NS).Con-
nect the other lead to lug 2 (NS).

(.Y () Install a 1N3754 diode at B, Connect the
lead next to the red dot to lug 2 of the
terminal strip (S-2). Connect the other

lead to lug 4 (NS).

() (~,JJ Install a 1N3754 diode atC, Connect the
lead next to the red dot to lug 4 of the
terminal strip (S-2). Connect the other
lead to lug 5 (NS).

(Y (J) Remove any metal filings or bits of wire
that may have collected around the tran-
sistors,

(-J) Set the completed heat sinks aside tempor-
arily,
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REAR APRON PARTS MOUNTING

Refer to Pictorial 7-3 (fold-out from Page 64)
for the following steps,

(\/) Locate the rear apronandposition it on your
work surface as shown,

(\/) Install a 6-32 x 11/16" screw and #6 solder
lug at BA with a #6 lockwasher and a 6-32
nut; then tighten the nut, Now install two #6
x 3/8" washers and a 6-32 thumbnut, Tighten
the thumbnut finger tight, Refer to Detail
7-3A,

(™) Place a phono socket insulator on each phono
socket strip, Mount these assemblies at BB
and BC with 4-40 x 3/8" screws, #4 lock-
washers, and 4-40 nuts, Refer to Detail
7-3B (fold-out from Page 64), Before you
tighten the screws, center the sockets inthe
rear apron cutouts so they do not touch any
metal,

'(\/) Mount binding post bases at BD, BE, BF, and
BG, Use two binding post insulators, a #6
lockwasher, and a 6-32 nut at each location
as shown in Detail 7-3C, Before youtighten
the nut, position the flats onthe base and in-
sulator toward the large cutout in the rear
apron, Also make sure the pins on both insu-
lators seat properly inthe rear apronholes.

6-32 Nur@

#6 LDCKW!SHER@JEB

INSIDE OF
REAR AFRON

INDING POST
INSULATOR

LARGE
cuTouT

Detail 7-3C

6-32x11/16"
SCREW

#6 SOLDER LUG

) 46 LOCKWASHER
6-32 NUT

#6x3/8" WASHER

‘“" 6-32 THUMBNUT

Detail 7-3A

(AM)}Refer to Pictorial 7-3 and install red binding
post caps at BD and BF, Install black caps at
BE and BG, Turn them on finger tight,

(-/)/ Mount #6 solder lugs at BD, BE, BF, and BG
with 6-32 nuts, Use two solder lugs at BG.
Position all lugs as shown, and then bend
each one toform a 90 degree angle, as shown
in the inset drawing,

() Install AC sockets at locations BH, BJ, and

BK, To install these sockets, push them in

until they snap into place, Refer to Detail

7-3D,

INSIDE OF
REAR APRON

Detail 7-3D




s

Q( | 9} NUT
|
(4 l E)Locxwasusn

INSIDE OF
REAR APRON

@ RUBBER WASHER

Detail 7-3E

() Mount the fuseholder at BL, Use the rubber
washer, lockwasher, and nut supplied with
the fuseholder, Position lug 1 as shown inthe
Pictorial, Refer to Detail 7-3E,

Refer to Detail 7-3F for the following steps,

NOTE: When wiring this kit, you may find it
easier to prepare the lengths of hookup wire
‘ahead of time, as in the following step, To pre-
pare a wire, cut it to the indicated length and
strip 1/4" of insulationfrom each end, The wires
are listed in the order in which they will be used,

| ) Prepare the following lengths of black hook-

up wire:

1-3/8" 1-3/8" an

anr 1-1/8" 1-3/8"
1-3/8" 1-3/8" 1-3/8"

Connect these wires to phono socket strips BB
znd BC in the following steps,

. ) 1-3/8" wire between lugs 1 (S-1) and 3 (NS)
\_/of BB,

l,' ) 2" wire between lugs 3 (S-2) and 5 (NS) of
BB,

Detail 7-3F

(L)- 1-3/8" wire between lugs 5 (S-2) and 7
(NS) of BB,

(») 1-3/8" wire between lugs 7 (S-2) and 9 (NS)
of BB,

v
( \/B 1-1/8" wire from lug 9 of BB (NS) to lug 9
of BC (NS),
U) 1-3/8" wire between lugs 1 (S-1) and 3 (NS)
of BC,

(

(L) 2" wire between lugs 3 (S-2) and 5 (NS) of
BC.

) 1-3/8" wire between lugs 5 (S-2) and 7 (NS)
of BC,

(

(J) 1-3/8" wire between lugs 7 (NS) and 9 (S-2)
of BC,

(\) Place a 3/4" length of small sleeving (vinyl)
on onelead of 2,001 pfddisc capacitor, Con-
nect this lead to lug 9 of BB (S-3). Connect
the other lead to solder lug BA (S-1).

Set the rear apron assembly aside temporarily,
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PICTORIAL 7-4

FRONT APRON PARTS MOUNTING
Refer to Pictorial 7-4 for the following steps.

(V{ Locate the front apron and position it on
your work surface as shown,

( \)/Mount a 10 KQ control (#19-108) at FA with
a control lockwasher and control nut, Posi-
tion the control with lugs 1, 2, and 3 as
shown,

( {) Similarly, mount 1000 & controls (#10-213)
at FB and FC with control lockwashers and
control nuts, Position the controls with the

; lugs as shown,

(s ) Mount 1'" long spacers at FD and FE with
8-32 x 3/8" screws.

( ) Mount an 8-lug slide switch (#60-22) at
FF with 6-32 x 3/8" screws, #B lock-
| wasghers, and 6-32 nuts,
) Install a rubber grommet at FG.

Set the front apron assembly aside temporarily,

CHASSIS BASE PARTS MOUNTING
Refer to Pictorial 7-5 for the following steps.

M"Loea.te the chassis base and position it on
P
your work surface as shown,

(( Y Install nylon insulators atholes CG, CH, CJ,
CK, CL, and CNfrom the bottom of the chas-
sis, Use a pair of pliers as shown in Detail
T-5A.

TOP OF
CHASS5I3

NYLON INSULATOR

Detail 7-5A

Refer to Detail 7-5B for the following steps,

( ) Locate the following parts: 2N3055 tran-
sistor (#417-215), mica insulator, tran-
sistor socket, nylon transistor cover, sili-
cone grease, two 6-32 x 11/16" screws, and
two 1/8'" spacers,

s bt b ed B R bad
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PICTORIAL 7-5

NOTE: As you mount the following transistor,
make sure the indicated wide space on thetran-
sistor, transistor socket, and mica insulator is
lined up with the wide space onthe chassis, Also
make sure the ridges on the socket seatproper-
ly in the chassis mounting holes before tighten-
ing the screws,

(U/ Apply a layer of silicone grease on both
sides of the mica insulator with the tip of
your finger, Important: Use 1/2 of a con-
tainer on the insulator,

{ ) Mount a nylon transistor cover, a 2N3055
transistor (part #417-215), amicainsulator,
and a transistor socket at CB, Use two 6-32
x 11/16" screws and two 1/8" spacers.

(L) Bend the lugs of the transistor socket at a
45 degree angle as shown,

TR

Detail 7-5B

ANSISTOR

|#417-215]

WIDE SPACE
MICA INSULATOR

APPLY SllﬁICUNE

o
m
o
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A
TRANSISTOR
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PICTORIAL 7-5

(REPEAT)
( y/ Mount a 4-lug terminal strip at CF, Usea  ( ) Mount 1-9/32" long round spacers at CP and
6-32 x 3/8" screw, two #6 lockwashers, CR with 6-32 x 3/8" screws, Refer to Detail
and a 6-32 nut, Refer to Detail 7-5C. 7-5D,
( l) Bend lugs 2 and 3 down against the terminal .
strip as shown, These lugs are not used, SCREW (

g 6-32x3/8" SCREW

1-9/32"

LONG ROUND ) OUTSIDE OF
4-LUG SPACER FLANGE
TERMINAL
STRIP
@D 46 LOCKWASHER Detail 7-5D

Refer to Detail 7-5E for the following steps,

CHASSIS
; (‘/ ) Locate two capacitor mounting straps and |
- two 4000 pfd electrolytic capacitors,

PO— ( ) Bend the capacitor strap in the shape of a
U (use the capacitor as a form), Mount the
6-32 NUT strap at CE with #6 lockwashers and 6-32

nuts, Do not tighten the nuts at this time,
Detail 7-5C




Page 71

CAPACITOR
MOUNTING STRAP

COLOR DOT
OR POSITIVE
[+] MARK

TOF OF

g

CHASSIS

i |
$ #6 LOCKWASHER

6-32 NUT

Detail 7-5E

( ) Slide the 4000 pfd electrolytic capacitor

under the strap, Position the capacitor
2-3/8" from the edge of the chassis as
shown, Then turn the capacitor so the color
dot or positive-marked lug is positioned as
shown, Now tighten the nuts onthe capacitor
strap, NOTE: These nuts have to be tight,
but it is possible to overtighten them and
warp the chassis,

6-32x3 8"
SCREW

KWASHER

BOTTOM

CH?SSiS

Detail 7-5F

(t/) Similarly, mount the other strap and 4000

W)

pfd electrolytic capacitor at CD, Position
the capacitor so the markedlugis as shown,
Also, this end of the capacitor should be even
with the end of the other capacitor, Do not
overtighten the nuts,

Mount four #6 solder lugs onthe bottom side
of the chassis at CC with a 6-32 x 3/8"
screw, #6 lockwasher, and a 6-32 nut,
Position the solder lugs approximately as
shown and tighten the screw securely, Refer
to Detail 7-5F,

Set the chassis base aside temporarily.
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Refer to Pictorial 7-6 for the following steps,

t/) Locate the left apron (the one with the
three indicated holes) and the rear apron,

M Position the left apron and rear apron as
shown, Then fasten them together with
three #6 x 1/4" sheet metal screws,

Locate and position the front apron as shown
and fasten it to the left apron with two #6 x
1/4" sheet metal screws,

( )" Locate and position the right apron as shown
and fasten it to the rear apron and front
apron with five #6x1/4" sheet metal screws,

LARGER HOLE

CHASSIS |
BASE

#6x1/4" SHEET
METAL SCREW @“:

= s

|
(u Position the chassis base as shown andfast-

en it to the rear apron with two 6-32 x 3/8"
screws, Then fasten it tothe frontapron and
right apron with five #6 x 1/4'" sheet metal
screws,

Install 6-32 speednuts on the left and right
aprons at holes CU, CX, CY, and CZ, Make
sure the speednuts are positioned with the
larger hole up as shownin the inset drawing,
Then push the speednuts over the apron
flanges,

Position the transformer support bracketas
shown and mount it on the right apron, Use
8-32 x 1/4" screws, #8 lockwashers, and
8-32 nuts as shown in Detail 7-6A,

PICTORIAL 7-6
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RIGHT APRON

SCREW

Detail 7-6A

CHASSIS WIRING

Refer to Pictorial 7-7 (fold-out from Page 73)
for the following steps,

(V)‘""Place the chassis assembly on your work
surface as shown,

(V)/ Locate the power amplifier cable assem-
bly (#134-147), Unfold the assembly and
straighten the wires at each breakout,

Place the cable assembly on the chassis in the
following manner:

() Position the wires at breakouts 1, 4, and 9
at the approximate locations shown on the
Pictorial, The wire colors are called outat
these breakouts,

(\)/Insert the wires at breakout 10 through
grommet FG,

(/) At breakout #8, route the yellow, orange,
white-black-blue, and white-black-violet
wires near AC sockets BJ and BK, Route
the remaining wires down through thelarge
opening as shown,

) At breakout #7, route the white, white-gray,
white-brown, white-black-violet, and white-
black-blue wires as shown, Route the re-
maining wires down through the large open-

( ing near spacer CT,

(

) At breakout #6, route the wires as shown,

/ﬁﬂ- 3zxl /4"
- il

( g At breakout #5, routeall of these wires down
~\ through the large opening as shown,

(“\ ) At breakout #3, route the wires as shown,

(\I) At breakout #2, route the white-gray-green
wire down through the large opening, Leave
the remaining wires as shown,

Connect the cable assembly wires in the follow-
ing steps, NOTE: Before connecting a stranded
wire, twist the strands together tightly.

Breakout #3

( \J/ Blue stranded wire to the solder lug at bind-
~ ing post BD (8-1).

(\1 Two black stranded wires and the black solid
wire to the solder lug at binding post BE
(S-s)l

Breakout #6

( <) White-blue stranded wire to the solder lugat
binding post BF (8-1).

(\'_g Any two black stranded wirestosolder lugl
~ of binding post BG (S-2).

(-J ) One black stranded wire and the black solid
wire to lug 2 of binding post BG (S-2).

Breakout #7

() White-black-blue wire to lug 1 of socket
BH (S-1).

()) Bend lug 2 of socket BH and lug 1 of socket
BJ as shown, Then connect the white-black-
violet wire through lug 2 to lug 1 (you may
have to remove an additional 1/4" of insu-
lation from the wire). Solder both connec-
tions.

Breakout #8

(xﬁ) Yellow wire and white-black-blue wire to
lug 2 of socket BJ (NS).

(\) White-black-violet wire to lug 1 of socket
BK (NS).

() ) Orange wire through lug 2 of socket BK
to lug 1 of fuseholder BL (you may have
to remove an additional 1/4" of insulation
from the wire). Solder both lugs,

‘—'l‘l
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PICTORIAL 7-8

Refer to Pictorial 7-8 for the following steps,

(J ) Turn the chassis assembly over and posi-
tion it on your work surface as shown,

() Locate both 8,8 H chokes (#45-59), Prepare
the leads as shown in the inset drawing on
Pictorial 7-8,

NOTE: When installing the chokes, it is not
necessary to bend the leads around the lugs,
Merely push them into the lugs and follow the
soldering instructions, When soldering the choke
leads, solder near the ends, The leads are cov-
ered with an enamel near the body of the choke
that can cause a poor solder connection, Also,
make sure the choke leads do not touch the
chassis,

(, ) Connect an 8,8 uH choke from lug 1 of ter-
\-/ minal strip CF (NS) to lug 2 of capacitor
CD (S-1). Position the choke as shown,

( J ) Connect an 8,8 uH choke from lug 4 of ter-
minal strip CF (NS) to lug2 of capacitor CE
(S-1). Position the choke as shown,

Connect the wires from breakout #7 of the cable
assembly in the following steps.

L_J) White-blue wire and white-green stranded
wire to lug 1 of terminal strip CF (S-3).

) Blue wire and green stranded wiretolug4 of
terminal strip CF (S-3).

The white-orange and orange wires will be con-
nected later, Route them away from the rear
apron as shown,

Refer to Pictorial 7-9 for the following steps.,

b) Locate the two heat sinks which have only
the transistors mounted on them,

(3) Mount one of these heat sinks as follows on
the rear apron.at breakout #8, Place all of
the wires as shown, Then fasten the heat sink
with two 6-32 x 3/8" screws, Turn the
screws only part way into the heat sink,

(5) Mount the other heat sink at breakout #5 in
the same way. Again, position all the wires
as shown,

Connect the wires from breakout #5 to socket HA

in the following steps, Route the wires as shown,

() White-black stranded wire to lug 3 of HA
(S-l)l

—azﬁ HEATHKI '_fj
=
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S

I-/) Gray wire to lug 2 of HA (S-1),
L_/ Black stranded wire to lug 1 of HA (S-1).

Connect the wires from breakout #8 to socket HE
in the following steps, Route the wires as shown,

(/i White stranded wire to lug 3 of HE (S-1),
(<) White-gray wire to lug 2 of HE (S-1),
(. ) Black stranded wire to lug 1 of HE (8-1).

( \y Position one of the two remaining heat sinks
in front of the rear apron at breakout #5,

(1/) Prepare both ends of a 2-1/2" red stranded
wire, Remove 1/4" of insulation from both
ends and twist the strands of wire together,
Then connect the wire from lug 3 of socket
HC (NS) to lug 1 of thermal switch HD (NS),

Connect the wires from breakout #5 in the follow-
ing steps,

( [j Brown solid wire to lug 1 of terminal strip
HB (8-2),

() Green wire fo lug § of terminal strip HB
(8-2).

( v{ Violet wire and orange wire tolug 3 of sock-
et HC (S-3).

(\hYeuow wire to lug 2 of socket HC (S-1).
(\j Brown stranded wire to lug 1 of socket HC

S"]- )a
{ )/ Red stranded wire to lug 2 of thermal switch HD (NS).

)/ Connect a .02 ufd 500 V disc capacitor as shown
between lug 2 of thermal switch HD (5-2) and the
solder lug (S-1).

( ~) White-red stranded wire to lug 1 of thermal
switch HD (S-2).

(\/) Carefully inspect all connections for loose
wires or unsoldered lugs, Remove any wire
clippings or solder splashes that may be
lodged in the wiring,

) Install this heat sink over the two screws,
Make sure the wires are positioned between
the heat sinks as shown inDetail 7-9A, Also
make sure the lugs of transistor HC do not
touch the lugs of transistor HA, Then tighten
the screws,

9’1N THIS .ARE.l\

- . [VUT . T

; ~Detail 7-9A
() Check to see that none of the wires con-
nected to terminal strip HB are shorting
to the chassis,

( ) Position the remaining heat sink in front of
the rear apron at breakout #8,

_] POSITION WIRES
)

Connect the wires from breakout #8 to the heat
sink in the following steps,

(1) White-brown solid wire to lug 1 of terminal
strip HF (S-2).

(I/{White-green wire to lug 5 of terminal strip
HF (S8-2).

(\)-White-red stranded wire and white-orange
wire to lug 3 of socket HG (S-2).

(\.) White-yellow wire to lug 2 of socket HG
(S_l)l

( V/White-brown stranded wire tolug 1 of socket
HG (8-1).

(L) Either red stranded wire to lug 2 of thermal switch HH
(NS).

(Y Connect a .02 pfd 500 V disc capacitor as shown
between lug 2 of thermal switch HH (S-2) and the
solder lug (S-1).

(“) Remaining red stranded wire to lug 1 of
thermal switch HH (S-1),

((/5 Carefully inspect all connections for loose
wire or unsoldered lugs, Remove any wire
clippings or solder splashes that may be
lodged in the wiring,

(\jf Install the heat sink over the two screws,
Make sure the wires are positioned between
the heat sinks as shown in Detail 7-9A, Also
make sure the lugs of transistor HG do not
touch the lugs of transistor HE, Then tighten
the screws,

(™) Check to see that none of the wires con-
nected to terminal strip HF are shorting
to the chassis,




Refer to Pictorial 7-10 for the following steps, (\}) White-black stranded wire to hole 8 (S-1).

(f/)‘ Place the remaining power amplifier circuit
board on the chassis beside the left channel
power amplifier board, This board will now
be the right channel power amplifier circuit
board.

( ) Turn the chassis assembly over and position
it on your work surface as shown,

( ) Place either power amplifier circuit board
on the left side of the chassis as shown, This
will now be the left channel power amplifier

circuit board, NOTE: This circuit boardand
the remaining power amplifier circuitboard  Connect the wires from the cable assembly to the

will be mounted to the chassis after theyboth ~ right channel power amplifier circuit boardin the
have been wired, following steps,

Connect the wires from the cable assembly to the
left channel power amplifier circuit boardinthe
following steps, After installing each wire, turn
the circuit board over and solder it to the foil,
Then cut off the excess lead lengths,

Breakout #4
(\J) White-brown stranded wire to hole 7 (8-1).

Breakout #2 (./) White-gray wire to hole 13 (S-1).
() Brown stranded wire to hole 7 (S-1). ("{ Black wire to hole 12 (S-1).
(\ﬁ Gray wire to hole 13 (S-1). ) White-blue wire to hole 11 (S-1),
(\)) Black wire to hole 12 (S-1). (<)) White-yellow wire to hole 6 (S-1). |
(\{) Blue wire to hole 11 (S-1), (uj White-orange wire to hole 5 (8-1). :
(\p Yellow wire to hole 6 (S-1). (.)) White-red solid wire to hole 2 (S-1).
(\\) Orange wire to hole 5 (S-1). j) White-green wire to hole 3 (S-1). .
{Kb. Red wire to hole 2 (S-1), .
(/{ Green wire to hole 3 (S-1). sreakout #6
The white-gray-green wire will be connected ) White-orange stranded wiretohole 10 (S-1).
later,
Breakout #3 Breakout #7

J

range stranded wire to hole -1). | White stranded wire to hole -1)a
) O tranded wire to hole 10 (8-1) “ d to hole 8 (S-1)

| (
() Gray wire to hole 9 (S-1). \(\r) White-gray wire to hole 9 (S-1).

é) Brown wire to hole 4 (S-1). \\") White-brown wire to hole 4 (S-1).
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PICTORIAL 7-10

([N carefully inspect the foil side of both circuit
boards and solder any connections that might
have been missed, Then fasten the circuit
boards on the nyloninsulators, Use one 6-32
x 3/4" self-tapping screw inthe left channel
board and two 6-32 x 3/4" seli-tapping
screws in the right channel board,

((| Route the wires against the circuitboardas
shown in Detail 7-10A4,

Detail 7-10A




B ==l

Page 78
Refer to Pictorial 7-11 for the following steps,
(\/ Turn the chassis assembly over andposition
it as shown,
WHITE-BROWN
GREEN A
YELLowW Ny ( \)/Locate the multiplex cable assembly (#134-

149), Unfold the assembly and straighten the

wires at each breakout,

(\j Place the cable assemblyonthe chassis with
breakouts 1 through 16 positioned as shown
in the Detail, The wire colors are called out

at these breakouts,
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Detail 7-11A

Refer to Detail 7-11A for the following steps,

Connect the wires to the chassis inthe following
steps,

Breakout #8

¢J) Gray wire to lug 1 of control FC (S-1),
White wire to lug 2 of control FC (S-1),
( ) Three red wires tolug 3 of control FC (S-3),

(\) Route the remaining wires along the side of
the control as shown,

Breakout #9

({/)/ Two gray wires to lug 1 of control FB (S-2).
(\) Violet wire to lug 2 of control FB (S-1),
W,

(\l Three red wires to lug 3 of control FB (S-3),

(\)_ﬂdreen wire to lug 1 of control FA (S-1),

) Orange wire to lug 2 of control FA (S-1).

13

11

Breakout #10

Refer to the inset drawing on Detail 7-11A for
the following steps, These wires can bereached
through the hole in the left apron,

() Brown wire to lug 1 of switch FH (S-1),
(\)) Red wire to lug 2 of:-switch FH (S-1),

( ) White-brown wire to lug 3 of switch FH (S-1),

( ) Either yellow wire to lug 4 of switch FH
(S-l)n

(. ) Remaining yellow wire to lug 5 of switch FH
(8-1), NOTE: Lug 6 is not used,

The black wire will be connected later,
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Detail 7-12A

L

Refer to Detail 7-12A for the following steps, () Form abendinthe group of wires coming out

/ of the cable assembly near breakout #8, Then

(V) Turn the chassis around and position it on route these wires under the chassisnear AC
your work surface as shown, and AD,

(/) Position the wires at breakout #9 straight
out from the front apron,

; (\A Route the white-gray-green wire coming
(/) Route the cable assembly under mounting tab from the power amplifier cable assembly
AA and AB, near the rear apron,
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(‘,)/Position the multiplex circuit board with the
foil side facing up and the number (#85-
167) as shown, Then carefully mount the
circuit board to the chassis and right apron,
Use 4-40x 3/8' screws, #4 lockwashers, and
4-40 nuts at AA, AB, AC, and AD, In order
to install the screw at AD, the left power
amplifier circuit board that is mounted on
the other side of the chassis will haveto be
moved aside,

(./)/ Refasten the left power amplifier circuit
board to the nylon spacers with two 6-32 x
3/4" self-tapping screws,

Refer to Detail 7-12B for the following steps,

() Position the phono preamplifier circuit
board with the number (#85-165) as shown,

(/) Position the angle brackets with the un-
threaded holes as shown in the Detail, Then
mount them to the foil side of the circuit
board with two 4-40 x 3/8" screws, four
#4 lockwashers, and two 4-40 nuts, Make
sure the brackets do not turn when the
gscrews are being tightened,

Refer to Pictorial 7-12 (fold-out from Page 74)
for the following steps,

Connect the wires and resistors to the phono pre-
amplifier circuit board in the following steps.

(U[ Mount the circuit board on the rear apron
with two 6-32 x 3/8" screws, Refer to De-
tail 7-12B and Pictorial 7-12, Route the
resistors toward the phono socket strips
as shown in the Pictorial,

(\/{ Place a 1'" length of small (vinyl) sleeving
on the free end of the resistor which is con-
nected to hole 3 of the phono preamplifier
circuit board, Then connect this lead to lug
10 of phono socket strip BB (S-1).

(L) Place a 1" length of small (vinyl) sleeving
on the free end of the resistor which is con-
nected to hole 1 of the phono preamplifier
circuit board. Then connect this lead to lug
10 of phono socket strip BC (S-1).
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Detail 7-12B

NOTE: When soldering the following wires tothe
foil side of the circuit board, position the chassis
so that the solder does not flow between the foil
patterns of the board,

(\j Connect a 3" black hookup wire from lug 7 of
phono socket strip BC (S-3) to hole B(S-1).

(\J) Connect the white-gray-green wire coming
from breakout 2 of the cable assembly to
hole 5 (S-1).

([)" Cut the following lengths of hookup wire, Do
not remove any insulation from the wires
at this time,

Two 15-1/4" orange
Two 15-1/4" red
Two 20" yellow
Two 18-1/4" brown
Two 19" green
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=i

() CUT OFF & 9" LENGTH OF SPIRAL SHIELDING.
(B) UNWIND ONE END OF THE SHIELDING TO MAKE
A 1-1/4" LEAD,

l"|-||“-|u Ul bl SRR TR l
[*—— 5" SPIRAL SHIELDING

@ INSERT THE PREVIOUSLY PREPARED ORANGE,
RED, YELLOW, BROWN AND GREEN WIRES
THROUGH THE SP|RAL SHIELDING. THEN PULL
THE WIRES THROUGH TO THE LENGTHS SHOWN,
MEASURE THE WIRES FROM THE INDICATED
END OF THE SPIRAL SHIELDING,

PLACE A 9" LENGTH OF THE LARGE SLEEVING
OVER THE SPIRAL SHIELDING,

| 1-1/4" LEAD
ST S
9" LARGE SLEEVING

L'J" RE D —
3-1/2" OR G-»
4-1/2" BRN—
j—5.1:2" YEL—
b——5.12" GRN —»

Detail 7-12C

( U) Locate the spiral shielding andlarge sleev-
ing, Then prepare two cable assemblies as
shown in Detail 7-12C, Be sure to perform
all steps; A, B, C, and D,

( ,{ Now remove 1/4'" of insulation from the ends
of all wires in the two cable assemblies,

( ) Place both cable assemblies with the spiral
shielding leads toward the phono preampli-
fier circuit boardas shownin Pictorial 7-12,
Then place two plastic clamps on the
left apron with 6-32 x 3/8" screws, #6 lock-
washers, and 6-32 nuts, NOTE: Position the
cables one above the other and centered be-
tween the clamps,

Connect the wires from the right channel (bottom)
cable assembly to the preamplifier circuit board
and to phono socket strip BB in the following
steps, Route the wires as shown.,

) Spiral shielding wire to hole D of the circuit
Ix)ard (S-l)-

( d Brown wire to hole 4 of the circuit board
(S-l)l

(J) Red wire to lug 8 of BB (S-1).
() Orange wire to lug 6 of BB (S-1).

() Yellow wire to lug 4 of BB (S-1).
(_) Green wire to lug 2 of BB (S-1),

( Route these wires next to the lugs of phono
socket strip BB as shown,

Connect the wires from the left channel (top)
cable assembly to the preamplifier circuit board
and to phono socket strip BC in the following
steps, Route the wires as shown,

(\) Spiral shielding wire to hole A of the circuit
board (S-1).

¢J) Brown wire to hole 2 of the circuit board
(S"l)l

() Red wire to lug 8 of BC (S-1).
f-)} Orange wire to lug 6 of BC (S-1).
() Yellow wire to lug 4 of BC (8-1).
(J Green wire to lug 2 of BC (S-1).

(\} Insert a 15" black hookup wire through both
plastic clamps, Connect one end of the wire
to hole C of the phono preamplifier circuit
board (S-1). The other end of this wire and
the two cable assemblies will be connected
later,

(\) Route these wires next to the lugs of phono
socket strip BC as shown,

(‘b Cut off the excess wire ends from the foil
side of the circuit board,

St . T T R T T
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Refer to Pictorial 7-13 for the following steps.

(M Position the chassis so that it rests on the
right apron,

Connect the wires from the multiplex cable as-
sembly to the multiplex circuit board in the fol-
lowing steps, After soldering each wire, cut off
the excess lead lengths on the foil side of the
board,

Breakout #4

M"Inner lead of the shielded cable to hole 10
(S-1), Shield lead to hole S (S-1),

(\)Blue wire to hole 17 (S-1).
(\j) Brown wire to hole G (S-1).

l_ﬁ White-black wire to hole F (S-1),

Breakout #8

E’) White-red wire to hole 19 (S-1).

(<) Green wire to hole 1 (S-1),

) ‘Either yellow wire to hole 11 (S-1),

( ‘/l Remaining yellow wire to hole 12 (S-1).

M Brown wire to hole 13 (S-1),

(/ ) Orange wire to hole 2 (S-1).

Breakout #10

Black wire to hole 21 (S-1).
Breakout #11
(V) Either blue wire to hole 15 (S-1),
(L/{ Remaining blue wire to hole 16 (S-1).
( V{ .Yellow wire to hole 20 (S-1),
(,‘J ) Black wire to hole 9 (S-1).
(() Gray wire to hole 6 (S-1),
(1)) White-red wire to hole 4 (S-1).

(1) Red wire to hole 3 (S-1).

(1) White-brown wire to hole 14 (S-1),
( LY Green wire to hole 8 (S-1).,

() Violet wire to hole 5 (S-1),

%) %ite wire to hole 7 (S-1).

(V) White-blue wire to hole 18 (S-1).

(\ ) White-black wire to holé F (S-1).

(~) Brown wire to hole G (S-1).

(U/ White-yellow wire to hole 22 (S-1).
d

Route the wires against the circuit boardas
shown,
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Detail 7-14A

Refer to Detail 7-14A for the following steps,

(\) Position the chassis on your work surface
with the left apron as shown and the con-
trols toward you,

( -)/ Bend the wires coming from the left channel
cable assembly back out of the way as shown,
These are the wires which are connectedto
the top row of lugs of the phono socket strip,

(M Locate the control preamplifier circuit
board (the one with the cable assembly con-
nected to it),

(\})

Place the edge of the circuit boardontop of
the control shafts as shown in the inset
drawing on Detail 7-14A, Leave the circuit
board in this position for the following wir-
ing,

Insert the wires coming from breakout #7 of
the control preamplifier cable assembly
through the cutout inthe chassis base, Posi-
tion the wires from breakouts 1 and 2 as
shown,

Position the wires from breakouts 1, 2, 3,
and 9 of the multiplex cable assembly as
shown,

— I EATE I ’r_j
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PICTORIAL 7-14

Refer to Pictorial 7-14 for the following steps, Connect the wires from the left channel (upper)
cable assembly to the control preamplifier cir-

NOTE: When you solder the following wires to the cuit board in the following steps.

circuit board foil, be careful that the solder does

not flow between the foil patterns, ( \} Red wire to hole 2 (S-1)

Connect the wires from the right channel (lower)
cable assembly to the control preamplifier cir-  (|) Orange wire to hole 1 (S-1).
cuit board in the following steps,

( [’) Brown wire to hole 8 (S-1).
( L/ Orange wire to hole 9 (S-1),

() Red wire to hole 10 (S-1). ( \Vﬁllow wire to hole 3 (S-1).
((\j Brown wire to hole 11 (S-1). ( ")I/Green wire to hole 18 (8-1).
/
{/f Yellow wire to hole 14 (S-1). (\/{ Connect the black hookup wire coming

J through the plastic clamp to hole C of the
() Green wire to hole 13 (5-1). circuit board (S-1).
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Refer to Pictorial 7-15 for the following steps, Bredkout #12

NOTE: The rotary switch that will be wired next

has two wafers, front (mounted to the circuit \d ) Both red wires to lug 8 (S-2).
board) and rear, The wires will be connected to

the lugs of the rear wafer only, There are lugs ( Q) Black wire to lug 10 (S-1).
on both sides of this rear wafer, so count the lugs :

carefullv when you connect the wires, () Gray wire to lug 11 (S-1).

Connect the wires from breakouts 9and 12 of the  NOTE: Do not connect a wire, at this time, to
multiplex cable assembly to the rotaryswitchin  Jug 12,

the following steps, Before connecting each of

these wires, cutthe stripped endto1/8' and bend Whi %

it to form a small hook as shown in the inset \(\f ) : ite wire to lug13.(8-1).

drawing, Be careful when soldering the wires B ; .

to the switch lugs; donot allow the solder to flow ( { rown wire telug 14451,

onto the switch contacts,

Breakout #9
(\) Brown wire to lug 6 (S-2).

( \) Orange wire to lug 15 (S-1).
(\\) Both blue wires to lug 5 (S-2).

(\)) Both yellow wires to lug 3 (8-2).

(~) Blue wire to lug 7 (S-1),

The remaining two wires from breakout #9 will ~NOTE: Do not connect a wire, at this time, to
be connected later, lug 2,
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Detail 7-15A

(tA Carefully inspect the foil side of the circuit (/) Fasten the circuit board to the spacers with
board for any solder bridges between foils, 6-32 x 3/8" screws,
Also, check the rotary switch lugs for any
unsoldered connections or broken wires, ( ) Place the switch support bracket over the

Solder any connections that might have been shaft of the rotary switch, Then fasten it to
missed, the left apron with #6 x 1/4" sheet metal
screws and to the switch with a control nut,

( Mount the circuit board as follows and as

shown in Detail 7-15A, Line up the three Refer to Pictorial 7-15 and connect the remaining
holes in the board with the shafts of the three two wires from breakout #9 of the multiplex
chassis controls, Then carefully push the cable assembly tothe rotary switch in the follow-
circuit boardagainst the front apron spacers ing steps,

while guiding the switch on the treble control

through the cutout in the front apron, Make ( 1}) White-blue wire to lug 2 (S-1),

sure no wires are pinched between the spac-

ers and the circuit board, ( ()) White wire to lug 12 (8-1).
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Detail T-16A

Refer to Detail 7-16A for the following steps.

() Locate the rocker switch bracket, seven
rocker switches, two phone jacks, and the
front panel,

(\k ) Position the switch bracket as shown, Mount
the phone jacks at A and B with control nuts,
Be sure to position the phone jacks with the
beveled corners as shown,

(‘-.J ) Mount the black rocker switch at C with
4-40 x 1/4" screws, Turn the screws in all
the way, but do not tighten them,

(/') Mount six white rocker switches at the re-
maining locations with 4-40 x 1/4" screws,
Turn the screws in all the way, but do not
tighten them,

Refer to Detail 7-16B for the following steps,

( ) Mount the switch bracket on the front panel
with 6-32 x 1/4" screws, Refer to Part A of
Detail 7-16B,

( ) With the front of the front panel toward you,
check each switch to see if it is properly
centered in the opening, Refer to Part B of
Detail 7-16B, If any of them needtobe cen-
tered, grasp the switchfrom the lug side and
move it to the correct position,

( ) Carefully remove the switch bracket from
the front panel without disturbing the
switches position, Then tighten both screws
of eachswitch, Set the front panel and screws
agide; they will be used later,

Refer to Pictorial 7-16 for the following steps,

(('/ ) Locate the meter switch label and peelaway
the paper backing, Position the label with the
letter V to the right as shown in the inset
drawing on Pictorial 7-16, Center the label
above and between the mounting screws of
switch FF and press it in place,

( ) Prepare the following lengths of black hook-
up wire,

1-1/4" I 1-1/4"
1|| 2n

o LLLL L

||||||E

ETIRED EL LI

CENTER SWITCHES
IN OPENINGS

Detail 7-16B




Page 89

SWITCH
LABEL

YEL @‘n

ROCKER SWITCH
BRACKET

PICTORIAL 7-16

Connect black hookup wires to the rocker switch-
es and phone jacks in the following steps,

( \)" Position the rocker switch bracket as shown,

(\_)/1-1/4" wire from lug 1 of A (S-1) to lug 1 of
B (NS).

(t/) 1" wire from lug 2 of A (S-1) to lug 2 of B
(NS).

(<) 1-1/4" wire from lug 4 of J(S-1)to lug 5 of
H (Ns),

(1) 2" wire from lug 1 of J (S-1) to lug 1 of G
(s-l)l
(\ﬁ Remove all the insulationfroma 3/4" black

hookup wire, Connect the wire from lug 5 of
J (S-1) to lug 2 of H (NS),

(.) Position the chassis as shown in the Picto-
rial and place the switch bracket in front of
it near the right apron,

Connect the wires coming through grommet FG
to the switch bracket in the following steps,

(\b Gray wire to lug 2 of phone jack B (S-2),

() White-gray wire to lug 1 of phone jack B
(S_z)l

NOTE: Where a wire passes through a connection
and then goes to another point, as in the next
step, it will count as two wires inthe solder in-
structions (8-2), one entering andone leaving the
connection,

(') Remove anadditional 1/4" of insulation from
the orange wire, Connect the wire through
lug 1 (S-2) to lug 4 (S-1) of C.

(//) Remove anadditional1/4" of insulation from
the yellow wire, Connect the wire through lug
2 (S-2) to lug 5 (S-1) of C,

( L),( Blue stranded wire to lug 4 of D (S-1),

(\/‘ White-blue stranded wire to lug 1 of D (S-1).

(\) White-green stranded wire to lug 2 of D
(S—l}l

(V§ Green stranded wire to lug 5 of D (S-1).

The brown wire will be connected later,
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Refer to Pictorial 7-17 for the following steps,

Connect the wires from the multiplex cable as-
sembly to the switch bracket in the following
steps,

NOTE: Keep these wires below the control pre-
amplifier cable agsembly as shown,

reakout #2
(.\) Black wire to lug 2 of J (S-1),
(&) Red wire to lug 2 of G (S-1).
( ) Green wire to lug 5 of G (S-1).

(A) Yellow wire to lug 6 of G (S-1).

( )\ Either blue wire tolug1 (S-1) and other blue
wire to lug 2 (S-1) of F,

(} ) Locate both lamp sockets (without leads) and
both red lamps, .

(\\) Position the lamp sockets with lugs 1 as
shown at K and L,

Connect the wires from breakout #3 of the multi-
plex cable assembly to the lamp sockets in the
following steps,

(\) Both red wires to lug 1 of K (S-2).

¢ ) Both yellow wires to lug 2 of K (S-2).

(Q) Connect a 22 § (red-red-black) resistor be-
tween lugs 1 (NS) and 2 (NS) of socket L.
Position the resistor in front of the socket
as shown,

(J) White-black wire to lug 1 of L (S-2).

(! ) Brown wire to lug 2 of L (S-2).
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PICTORIAL 7-18

(3 Install the #756 lamp in socket K, Push the
lamp in, and then turn it clockwise slightly,

(J) Similarly, install the #49 lamp in socket L.
Refer to Pictorial 7-18 for the following steps,
Connect the wires from the control preamplifier
harness to the gwitch bracket in the following
steps,

Breakout #1

() Red wire to lug 1 of E (S-1).

(V) White-red wire to lug 4 of E (S-1),

(\Y) Black wire to lug 2 of E (S-1).

(J,) Brown wire to lug 3 of E (S-1),

(Lj. White-black wire to lug 5 of E (S-1).
(\/( White-brown wire to lug 6 of E (S-1).
Breakout #2

() Brown wire to lug 1 of H (S-1).

(1) White-brown wire to lug 4 of H (S-1).
(\.) Unmarked cable to lug 2 of H (8-2). .

(\) Yellow marked cable to lug 5 of H (S-2).

(
(\|) Red marked cable to lug 6 of H (S-1),

Green marked cable to lug 3 of H (S-1).
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Detail 7-19A

Refer to Pictorial 7-19 and Detail 7-19A for the
following steps,

(/) Mount pulley brackets to the inside of the
left apron at AD and AE (note the locating
pins on the bracket), Use a 6-32 x 3/8"
black flat head screw, a #6 lockwasher and
a 6-32 nut at AD, Use a 6-32 x 3/8" screw,
a #6 lockwasher, and a 6-32 nut at AE,

( j) Similarly, mount pulley brackets to the in-
gide of the right apron at AH and AF, Use a
6-32 x 3/8" blackflathead screw, a#6 lock-
washer, and a 6-32 nut at AH, Use a 6-32 x
3/8" screw, a #6 lockwasher, anda 6-32 nut
at AF,

Q ) Refer to the inset drawing on Pictorial 7-19
and bend pulley bracket AF to a 45 degree
angle as shown,

TUNING SHAFT
BRACKET

8-32x5/160
SETSCREW
9

SPRING WASHER

T/16"NYLON

GROOVE WASHER

FLYW
6-32x5/16" SETSCREW [}

Detail 7-19B

Refer to Detail 7-19B for the following steps,

( ) Locate the following parts:—tuning shaft
bracket, tuning shaft, flywheel, two 7/16"
nylon_washers er, two 6-32 x

5/16" satscrev:rs, and an E washer,

(l ) Start both setscrews into the flywheelholes,

( j ) Install the E washer on the shaft, Make sure
it snaps in place around the groove of the
shaft,

{j ) Position the tuning shaft bracket with the
small hole as shown, and the flywheel with
the setscrew side as shown, Then assemble
these parts with the nylon washers, a spring
washer, and the tuning shaft as shown,
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PICTORIAL 7-19

(V/ Refer to Detail 7-19C andplace the flywheel
against the nylon washer, Then push on the sh e G
end of the shaft until the spring washer is SCREW
against the other nylon washer, Nowtighten
the flywheel setscrews, Make sure the tuning
shaft turns freely, If it does not, loosen the
getscrews and slide the shaft back slightly
to relieve some of the pressure on the spring
washer,

(¥) Mount the tuning shaft bracket on the inside
of the right apron with 6-32 x 3/8'" screws,

(V) Apply a drop of oil on the sides of the
bracket where the tuning shaft goes through,
Be careful not to get any oil in the large
groove around the shaft,

Detail 7-19C




Page 94

O >
o”
6-32x3/8"
CAPACITOR SCREW
MOUNTING
CLAMP

Detail 7-20A

Refer to Detail 7-20A for the following steps,

W)

(\)

S

N

(J

@

Position the chassis on the right apron as
shown,

Locate the capacitor mounting clamp and
8000 pid electrolytic capacitor,

Position the clamp as shown and mount it on
the top side of the chassis withthree 6-32 x
3/8" screws, #6lockwashers, and 6-32 nuts,
Refer to Detail 7-20A, Do not tighten the
screws at this time,

Install a 6-32 x 11/16" screw on the clamp
with a #6 lockwasher and 6-32 nut, Do not
tighten the screw at this time,

Position the 8000 pfd electrolytic capacitor
with the positive (+) marked lug as shownin
Detail 7-20B, Then place the capacitor in-
side the clamp, Position the capacitor
1-1/4" below the chassis as shown and tight-
en the screw,

Tighten the three capacitor clamp screws,

e e )

6-32 NUT

RIGHT APRON

Detail 7-20B
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p
) Cut the leads of the power transformer to the
lengths indicated in Detail 7-20C, Measure

the leads from where they come out of the YEL-BLU (DO NOT CYT|

transformer, 5 z 7 ETTHER RED (47
~ 5 /17l
() Remove 1/4" of insulation from the end of X\ g J "[J"' mmm BLU (4"
each transformer lead, Twist together the = X / I/ . o
small strands of wire at the end of each lead:; %ﬁ\\ e /”:"m ILJ”"IHI T
then melt a small amount of solder on each \\! Vi ’ RED (3"}
of the exposed lead ends, HW‘“M
[ BLK (6")
Refer to Pictorial 7-20 (fold-out from Page 84) MEASURE ¢ I| ||l|||||f|||i||”||
for the following steps, FRAM HE ;4|Ij|'[l'lj'|!f||l|| | GRN-BLK (6"
, : D ,
}V) Place the power transformer on your work -'-\-I.r,m‘]WJ" am({s.uz":
surface with the leads coming out as shown N )
in Detail 7-20D, Then place the chassis over &N o127
the leads and onto the transformer mounting : YEL-BLK (7-1/4"

screws, Fasten the transformer on the

transformer bracket with #8 lockwashers

and 8-32 nuts and to the chassis with two -
1-1/8" hexagonal spacers, Make sure no Detail 7-20C
wires are pinched between the chassis and

transformer,

RED-BLK (T-1/4")

@

t-1/8"
HEXAGONAL
SPACER

8-32 NUT |
$ak
#8 LOCKWASHER I

A

TRANSFORMER
BRACKET ' i

Detail 7-20D
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Detail 7-20E

Refer to Detail 7-20E for the following steps.

(\( ) Locate the completed power supply circuit
board and position it as shown.

( ) Prepare the following lengths of hookup and
stranded wire:

5" red stranded
2" black stranded
5'" black stranded

4" orange hookup
4" red hookup
4" green hookup

Connect these wires to the power supply circuit
board in the following steps, After soldering each
wire, clip off the excess wire from the foil side
of the board,

(*-\) Connect a 4" orange hookup wire to hole 8
(S"l-)-

(5) Connect a 4" red hookup wire to hole 9
(S'l)a

\/) Connect a 4" green hookup wire to hole 10
(S'l)t

NOTE: Twist the ends of the stranded wires be-
fore inserting them into the circuit boardholes,

() Connect a 5" red stranded wire to hole 21
(S‘l).

( '}\l, Slip a 1" length of small sleeving (braided)
over the free end of the wire connected to
hole 21 to cover the bare wire end,

(\) Connect a 2" black stranded wire to hole 23
(S'l)a

(\J) Connect a 5" black stranded wire to hole
24 (8-1).

«_)/ Place the completed power supply circuit

) board on the chassis base, The board will not
be fastened to the chassis until the remaining
wiring has been completed,

Connect the wires from the multiplex cable
assembly to the power supply circuit board and
chassis in the following steps, Refer to Pictorial
7-20 (fold-out from Page 84),

NOTE: The wires from breakout #4 will be con-
nected later,

Breakout #5

(L/) Brown wire to hole 25 (S-1).
(L/ ) Violet wire to hole 19 (S-1).
() Gray wire to hole 22 (S-1).

Breakout #6 "

NOTE: It is important that you connect the fol-
lowing wires to the proper solder lug at CC,

(\J) Black wire to solder lug 1 at CC (NS).

(™) White-black wire to solder lug 1atCC (NS),
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NOTE: When connecting a wire to the circuit
board connectors, as in the next step, twist the
strands together tightly, insert the wire intothe
connector, and then solder it, It may be neces-
sary to reheat the connector before inserting the
wire,

( \{ ) Connect a 2-1/4" black stranded wire from
connector 14 of the right channel power
amplifier circuit board (S-1) to solder lug4
at CC (NS),

(\}) Connect a 5-1/4" black stranded wire from
connector 14 of the left channel power amp-
lifier circuit board (S-1) to solder lug 4 at
CC (NS).

Connect the wires from breakout #7 of the control
preamplifier cable assembly in the following
steps,

(U ange wire to connector 1 of the left channel
ower amplifier circuit board (S-1),

( Y White-orange wire to connector 1 of the

right channel power amplifier circuit board
(S-1).

(\-ﬂ/ Brown wire to solder lug 1 at CC (S-3),

NOTE: The blue wire will be connected later,

Connect the free end of the wires coming from the
power supply circuit board in the following steps,
Position the wires as shown,

( Ef)( Orange wire from hole 8 to lug 3 of socket
CB (S-1),
|

() Red )Wire from hole 9 to lug 1 of socket CB
(S-1),

( \j Green wire from hole 10 to lug 2 of socket
CB (8-1).

Connect the wires from breakout #7 of the multi-
plex cable assembly in the following steps,

(\/) Orange wire to lug 5 of switch FF (8-1),

(\'{COnnect a 1" black hookup wire between
lugs 6 (S-1) and 4 (NS) of switch FF,

(l/{ Violet wire to lug 7 of switch FF (S-1),
( ¥ Brown wire to lug 1 of switch FF (S-1).

( L) Gray wire and green wire to lug 2 of switch
FF (S-2),

(\)/ White-brown wire to lug 4 of switch FF (NS),

(, ) Connect a 33 Q (orange-orange-black) re-
sistor between lugs 3 (NS) and 4 (S-3) of
switch FF, Pogition the resistor as shown,

Refer to Pictorial 7-21 (fold-out from Page 99)
for the following steps.

Connect the wires from the power amplifier cable
assembly to the power supply circuit boardin the
following steps,

Breakout #1
( ’\U‘Violet wire to hole 20 (S-1),

NOTE: The red, white-red, and white-gray-
green wires will be connected later,

( ) Push all the wires that have been connected

into the space between the power supply and
power amplifier circuit boards,

Breakout #9

(D} Brown wire to hole 4 (S-1),

(\)/jlack wire to solder lug 2 at C (NS),
NOTE: The red wire from breakout #9will be
connected later,
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Connect the leads from the power transformer to
the power supply circuit board in the following
steps,

(\}) Yellow-blue lead to hole 6 (S-1),

(~—-A Long green lead to hole 3 (S-1),

( O/Short green lead to solder lug 3atCC (S-1).
() Long red lead to hole 2 (S-1),

(J) Short red lead to hole 1 (S-1),

(%) Cut two 1" lengths of small (braided) sleev-
ing, Slip the sleeving over the ends of the
blue transformer leads to cover the stripped
ends, Leave the sleeving onthese leads until
you are instructed to remove it, Refer to the
inset drawing on Pictorial 7-21,

(J ) Connect the black stranded wire coming
from hole 24 of the power supply circuit
board to lug 2 of capacitor CA (NS).

(\/ Connect a 3" black stranded wire from lug 2
of capacitor CA (S-2) to solder lug 2 at CC
(S-Z).

(\)’ Connect the black stranded wire coming
from hole 23 of the power supply circuit
board to solder lug 4 at CC (S-3).

(U Carsfully inspect the power supply circuit
board for any unsoldered connections, sol-
der bridges between foils, or broken leads,
Clip off any bare wire ends from the foil
side of the board,

() Fasten the circuit board to the nylon insul-
ator with two 6-32 x 3/4" self-tapping
screws, Do not overtighten the screws,

(') Locate the line cord andline cord strain re-
Y Hef,

('--\.I) Apply a small amount of soldertothe end of
each lead to hold the small wire strands to-
gether,

(\ ) Insert theline cord throughhole BN, Connect
one lead to lug 1 of socket BK (NS), Connect
the other lead to lug 2 of socket BJ (S-3).

(1)) Place the line cord in the strain relief as
- shown in Detail 7-21A, Then install the
strain relief in hole BN, Position the line
cord as shown,

PLACE THE LINE CORD SQUEEZE THE TWO INSERT THE REAR HALF
IN THE SLOT. SEGMENTS TOGETHER.  INTO THE HOLE,

CHASSIS TOF

Detail 7-21A
ALTERNATE LINE VOLTAGE WIRING

Two sets of line voltage wiring instructions are
given below, one for 120 VAC line voltage and the
other for 240 VAC line voltage, In the U.S.A.,
120 VAC is most often used, while in foreign
countries 240 VAC is more common, USE ONLY
THE INSTRUCTIONS THAT AGREE WITH THE
LINE VOLTAGE IN YOUR AREA,

120 V AC Wiring
Refer to Pictorial 7-21 for the following steps,

NOTE: Before connecting the following wires,
place them under the cable assembly along the
power transformer for a neat looking appear-
ance,

(&) Twist together the entire lengths of the red-
black and yellow-black transformer leads,
Connect both leads to lug 1 of socket BK
(5'4)-

\

(/) Twist together the entire lengths of the black
and green-black transformer leads, Connect
both leads to lug 2 of fuseholder BL (S-2).

Q) Install one of the 3-ampere fuses in the
fuseholder, The remaining fuse is a spare
that can be set aside,

“Ha o«

»



240 V AC Wiring
Refer to Detail 7-21B for the following steps,

NOTE: Before connecting the following wires,
place them under the cable assembly along
the power transformer for aneat looking appear-
ance,

( ) Twist together the red-black and black
transformer leads,

( ) Connect the red-black transformer lead to
lug 1 of socket BK (8-3).

( ) Connect the black transformer lead to lug2
of fuseholder BL (S-1),

( ) Twist together (clockwise) the entire length
and the ends of the green-black and yellow-
black transformer leads, Then install the
wire nut over the ends of the leads; turn the
nut in a clockwise direction, Refer tothe in-
set drawing on Detail 7-21B,

( ) Install a 1-1/2-ampere fuse in the fuse-
holder, NOTE: This fuse is not furnished
with the Receiver,
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Detail 7-21B

This completes the wiring on this side of the
chassis, The following wires still remain to be
connected on the bottom side of the chassis,
They will be connected after the Initial Checkout,

A.J The orange, red, white-red, and white wires
from breakout #4 of the multiplex cable
assembly,

The red, white-red, and white-gray-green
wires from breakout #1 and the red wire
from breakout #9 of the power amplifier
cable assembly,

C.J The blue wire from breakout #7 of the con-
trol preamplifier cable assembly,

D, / The twoblue leads of the power transformer,

E.J The red wire coming from hole 21 of the
power supply circuit board,

F,\‘ The orange and white-orange wires on the
top side of the chassis,

( p{ Place all wires neatly against the chassis,
Then check the chassis for anyunsolderedor
broken leads, Turn the chassis over and
shake out any bits of wire or solder splashes
that may have lodged in the wiring,
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Refer to Detail 7-22A for the following steps,

( ) Position the AM-FM circuit board assembly
as shown and mount it by the hinges on the
outside of the left apron, Use 4-40 x 1/4"
screws, #4 lockwasher, and 4-40 nuts, Note:
A good way to help balance this assembly,
while installing the screws, is to slide the
support bracket end groove over the edge of
the left apron as shown, Leave the circuit
board in this position for the following steps,

‘\
II Y4 LOCKWASHER

HINGE

Q 4-40 NUT
4-40x1/4" P o
SCREW
I
=

LEFT APRON

Detail 7-22A

Refer to Pictorial 7-22 for the following steps,

(’Vf Cut each lead of a 2700  (red-violet-red)
resistor to 5/8", Connect this resistor from
lug 1 of the slide switch (S-1) tohole 8 of the
circuit board (S-1).

v

( ) Route the wires coming from breakouts 13,
14, 15, and 16 of the multiplex cable assem-
bly to the approximate locations shown on the
AM-FM circuit board,

(Y') Connect the white wire from breakout #13 to
lug 2 of the slide switch (S-1),

(-/ ) Connect the white-red wire from breakout
#13 to lug 3 of the slide switch (S-1),

Connect the multiplex harness to the AM-FM
circuit board in the following steps,

Breakout #13

(&) Red wire to hole 9 (S-1),
(1) Orange wire to hole 11 (S-1).
(Y Brown wire to hole 21 (S-1).
() Green wire to hole 10 (S-1).

Breakout #14
NOTE: Route the wires from this breakout under

the AM tuning capacitor shaft before connecting
them,

() White-yellow wire to hole 22 (S-1).

(&) Violet wire to hole 23 (S-1),

(“Y Orange wire to hole 18 (S-1).

( l’f Brown wire to hole 20 (S-1).

( ) Push the wires, from this breakout, against

the circuit board and away from the shaft
coupler,
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Breakout #15 ( "J Black wire to hole 7 (S-1),

/ ) Blue wire to hole 14 (S-1). (_) Red wire to hole 4 (S-1).

¥) Yellow wire to hole 13 (S-1). (/) Gray wire to hole 6 (S-1).

(Wiolet wire to hole 24 (S-1). () Brown wire to hole 5 (S-1).

(v) Either red wire to hole 12 (S-1). Refer to Detail 7-22B for the following steps,

fully fold the AM-FM shield on the chassis,

(\l) Remaining red wire to hole 16 (S-1),  ( ) Loosen the support bracket screwand care-
Make sure no wires arepinched between the

( (f Shielded cable to hole 15 (S-1). shield and chassis, Line up the slot in the
y bracket with the small stud onthe shield and
(Y) Orange wire to hole 19 (S-1). tighten the screw,
{
(\) Green wire to hole 17 (S-1). ( ) Check the cable assemblies located near the

dial cord pulley, Make sure none of the wires
touch the pulley,

Breakout #16

( ) Fasten the circuit board assembly to the
NOTE: Position the wires from this breakout un- preamplifier shield and chassis with five
der the twin lead before connecting them, #6 x 1/4" sheet metal screws,

@ whx1/4"
Z POELLL A
#ox1/4"
SHEET METAL

SCREW

Gz _

SUPPORT

Detail 7-22B
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Refer to Pictorial 7-23 for the following steps.

( ) Locate the following parts: seven lamp sock-
ets (with leads), seven #44 lamps, five nylon
feedthrough insulators, and the large light
reflector,

NOTE: Be careful whenhandling the light reflec-
tor in the following steps to avoid scratching the

white surface,

( ) Position the reflector as shown in Part A of
Pictorial 7-23, Then push the tapered ends
of the nylon insulators in holes #1 through
#5 as shown in the inset drawing, Use the
small end of the nut starter to push the
insulators firmly into the holes, Then
squeeze the tapered end slightly withpliers,

(d) Install #44 lamps in the seven sockets, Push
each lamp in, and then turn it clockwise

slightly,

A) Prepare six of the lamp sockets (there are
seven) by cutting the leads to 1-1/4". Then
remove 1/4" of insulation from the ends of
the leads, apply a small amount of solder to
hold the strands of wire together and form
a small hook, Refer to Part A on Pic-
torial 7-23,

(d) Mount these sockets at N, P,'R, S, T, and U,
Push the socket all the way into the slots,

( ) Connect the leads of lamp sockets Nand P to
feedthrough insulator #1 (S-2).

() Connect the remaining lamp socket leadsto
their respective lugs, #2 through #5, Solder
each lead as it is connected with the excep-
tion of socket U,

(1)) Cut the lead of the remaining lamp socket to
4-1/4" and prepare the end of the lead as
before,

(J) Install this socket at X midway between the
large slot and the edge of the reflector,

(\b Connect the lead of this sockettolug 5 (S-2).

( 3) Turn the reflector over as shown in Part B
of Pictorial 7-23,

(j) Prepare the following lengths of black hook-
up wire:

3-1/4"

311
3-1/4" I 2-3/4"

Connect the following wires to the feedthrough in-
sulators on the large light reflector in the follow-
ing steps.

(:)) Connect a 3" wire from lug 1 (S-1) to lug
2 (NS).

() Connect a 3-1/4" wirefrom lug 2 (S-2) to lug
3 (NS). _

() Connect a 3-1/4" wirefrom lug 3 (5-2) to lug
4 (NS).

( h Connect a 2-3/4'" wire from lug 4 (S-2) to
lug 5 (NS).
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Refer to Pictorial 7-24 for the following steps, (\_J) Install the lamp socket (the one with the four
wires connected to it) and the light shield on

. the light reflector at hole K, To install this
('\h fc_:?;icér; ;he light shield as shown in De- type of socket, squeeze the sides together
AL (o and insert the tabs in the small holes,

NOTE: Make sure the wires which are connected
to the lamp sockets are above the control shafts,

( /) Install the remaining lamp socket onthe re-
flector at L.

t~) Locate the square piece of insulating paper
and peel away the backing material, Press

the paper in place on the back of the light
reflector directly behind the two lamp sock-

ets, Refer to Detail 7-24B, This will insu-

/ late the lamp sockets from the circuit board,

/

V.)._Mount the large light reflector between the
left and right aprons, Insert the slotted end
over the tuning shaft and place the other end
on top of the rotary switch shaft, Fastenthe
light reflector to the tuning shaft bracketat

’ Y. Use a 6-32 x 1/4" screw and #6 lock-

Detail 7-24A washer,
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INSULATING
PAPER

Detail 7-24B

(_A Mount the small light reflector and large
light reflector to the support bracket at Z,
Use a #6 x 1/4" sheet metal screw, NOTE:
Remove the lamp before installing this
screw, Then reinstall the lamp,

(/) Refer to Pictorial 7-24 and temporarily in-
stall one of the large metal knobs on the ro-
tary switch shaft, Then turn the shaft fully
counterclockwise, Now turn the shaft clock-
wise two clicks (to the FM position) and re-
move the knob,

(J Start an 8-32 x 1/4" setscrew inthe indica-
tor disc bushing,

() Position the bushing toward the chassis and
the cutout in the disc straight up as shown,
Then install the disc on the rotary switch
shaft, Place the disc 1/32" from the edge of
the large light reflector as shown in the in-
set drawing on Pictorial 7-24, Then tighten
the setscrew,

Refer to Pictorial 7-25 for the following steps,

( )_Position all wires away from the tuning shaft
at AG and the pulleys at AF and AH,

(J5 Locate the dial cord and dial cord spring,

() Bend out each end of the spring to form a
small hook as shown in the inset drawingon
Pictorial 7-25, Then set the spring aside
temporarily,

(\f)/Rotate the dial cord pulley fully clockwise as
viewed from the front of the pulley,

(\J Follow the numbered arrows on Pictorial
7-25, starting with number 1, and complete
the dial stringing, Atarrownumber 14, con-
nect the dial cord spring between the end of
the dial cord and the indicated hole in the
pulley,




16-3/8" FOAM
TAPE

SYNYLON
= & s usHing

2-32x1/8"
SELF-TAPPING te
SCREW

STEEL spnmcé?

Gl oo s
PLACE EDGE OF LABEL

“AGAINST HINGES' e
|

N

{L)am M

0O

(D) eson (i tar

STERDO
THREL.

(I)rHOND

PICTORIAL 7-26

Refer to Pictorial 7-26 for the following steps,

( ) Locate the following parts: front panel, con- (\)} Cut a 16-3/8" length of foam tape, Peel away

trol identification label, two steel springs,
a length of foam tape, two-2-32-x 1/8"
self-tapping screws, and feur nylon bush-
ings.

Make sure the auxiliary control door is closed;
then place the front panel on a soft cloth, while
performing the following steps, so the chrome
surface does not get scratched,

( ) Insert the steel springintothe small slots in
the front panel and fasten them with 2-32 x
1/8'" self-tapping screws,

) Install four nylon bushings inthe front panel
holes, Insert the open side of each bushing
into the hole first, as shown in the inset
drawing; then push it in place,

the backing paper andpress the tape inplace
on the ridge of the front panel, NOTE: Do not
stretch the tape when you install it; merely
put it in place and press it down,

}Turn the front panel around and check the
“auxiliary control door to see if it closesall
the way, If it does not, open the door and
bend both steel springs forward slightly,
Refer to the inset drawing in Part Bof Pic-
| torial 7-26,

|
(_) Open the auxiliary control door, Then peel

away the backing paper from the control
identification label, Center the label on the
door with the back edge of the label against
the door hinges, Then press it inplace, Re-
fer to Part B of the Pictorial.
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Refer to Pictorial 7-27 for the following steps.

() Locate the following parts: dialwindow, dial
pointer-rail, dial peintér, feam tape, meter

BIEQ;&, Tune Meter; Sig ., green-
meter-shi€ld, 3/4' spacer, three 6-32x1/4"

black screws, and a 6-32 x 3/8" screw,

(\ y Refer to inset drawing #1 on Pictorial 7-27
< and cut four 5/8" lengths of foam tape, Peel
away the backing paper and press the tape

in place on each meter, Use two lengths of
tape on each meter, one on top of the other,

NOTE: Be very careful when handling the dial
window to avoid scratching the black surface on
the back side of the plastic,

( ) Refer to inset drawing #2 on Pictorial 7-27
and peel away the backing paper from the
adhesive strips on each end of the green
meter shield,

PICTORIAL 7-27

(\I) Line up the hole in the shield with the hole
in the dial window at FK and press the
shield in place, Then fasten the shield with
a 6-32 x 1/4" black screw and a 3/4"
spacer,

/) Mount the Tune Meter at FH and the Signal
Meter at FJ, Use the meter bracket and a
6-32 x 3/8'" screw,

() Remove the shorting wire from between the
lugs of each meter,

((/)/ Mount the rail on the dial window with two
6-32 x 1/4" black screws, Center the
screws in the window and tighten only one
of these screws, This is to allow room for
a slight expansion of the dial window mate-
rial,

(\J Insert the dial pointer over the rail, Check
the pointer to make sure itisnotbent to the
right or left and that it is parallel with the

/ front of the dial window,

(

) Check to make sure the pointer slides
easily along the rail, If it doesnot, open the
slot slightly,
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PICTORIAL 7-28

Refer to Pictorial 7-28 for the following steps,

NOTE: Be careful not to scratch the black sur-
face on the back side of the dial window while
performing the following steps,

(] ) Place the dial window inside the front panel
opening, Refer to Part A of the Pictorial,
Push the top edge in first, and thenthe bot-
tom edge,
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PICTORIAL 7-29

(\/Cut two 2-3/4" lengths of foam tape and peel
off the backing paper, Make sure the dial
window is all the way in place on the front
panel, Then press the tape in place against
the sides of the front panel next to the dial
window, Refer to Part B of the Pictorial,

Refer to Pictorial 7-29 for the following steps,

( ) Position the chassis on the right apron and
the front panel on its right side as shown,

(\J_‘ Position the four wires from breakout #1 of
the multiplex harness through the groove in
the large light reflector., They will be con-
nected to the meters later,

( ) Mount the switch bracket on the front panel
with two 6-32 x 1/4" screws,
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Refer to Pictorial 7-30 for the following steps,

Connect the wires from breakout #1 to the meters
in the following steps, NOTE: Cut the stripped end
of these wires to 1/8'". Then push them into the
meter lugs and follow the soldering instructions,

(\/) Green wire tolug 1 of the Signal Meter (S-1).

(J White-brown wire to lug 2 of the Signal Meter
I (S' 1 )l

Q Blue wire to lug 1 of the Tune Meter (S-1).

( \\' Yellow wire to lug 2 of the Tune Meter (S-1).

edge of your work bench, Then start the
front panel over the rotary switch shaft
and tuning shaft (be careful of the meter
wires).

\} Position the front of the chassis over the

(f‘ ) Now turn the tuning shaft counterclockwise
V' until the dial cord pulley has turned fully
clockwise,

Refer to Pictorial 7-31 (fold-out from Page 100)
for the following steps,

(\\j Move the dial pointer to the left rectangular
mark on the dial scale, Then carefullyplace
the dial cord behind 1, 2, and 3 as shown in
the inset drawing on Pictorial 7-31,

(1) Very carefully line up all the miniature con-
trol shafts with the frontpanel holes and push
the front panel in place against the left and
right aprons, Fasten the front panel with
four 6-32 x 3/8" black flat head screws,

(\/) Place one felt washer onthe tuning shaft and
one on the rotary switch shaft, NOTE: If any
glue is available, put two drops on the dial
window under each felt washer,

( q/ Temporarily install one of the large metal
knobs on the tuning shaft and tighten the
setserew,

) /Check the operation of the dial pointer by
L\/turning the tuning knob clockwise and then
counterclockwise, The pointer should stop

an equal distance from the rectangular
marks at the right and left sides of the dial
window, If any adjustment is necessary, the
pointer can be moved one way or the other on

the dial cord, Make sure the dial pointer is
straight and does not touch the dial window,

([J) Remove the tuning knob,

(\) Connect the brown wire coming from grom-
met FG to the lug of feedthrough insulator
#5 (S-2).

(\i ) Locate the tinted window, Wipe off any lint or
smudge marks from both sides, NOTE: Any
record cleaning fluid or diluted, mild liquid
detergent would be ideal for cleaning the
window,

E\/)" Install the window onthe front panel, Line up
the tabs on the window with the cutouts in the
front panel, Then carefully push the panel in
place by applying pressure at each tab,
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PICTORIAL 7-32

Refer to Pictorial 7-32 for the following steps,

() Install the three plastic knobs ontheacces-

'~ sory controls, Line up the flat side of the
shafts with the flat inside the knobs and push
the knobs on the shafts,

) Place felt washers onthe rotary switch shaft
and tuning shaft,

) Install an 8-32 x /16" setscrew in each of
the two large knobs,

the knob on all the way and tighten the set-
screw,

(d Install a large knob on the tuning shaft, Push

( ) Install the other large knob on the rotary
switch shaft, Position this knob so the set-
screw is pointing straight down, Thentighten
the setscrew,

SMALL METAL
KNOBS

(“) Install an 8-32 x 3/16" setscrew in each of
the small metal knobs,

(\K Turn the shafts of the remaining four con- f
trols counterclockwise, Then install the S
small metal knobs, Turn the knobs so the in- S
dicating mark is at approximately the 7
o'clock position and tighten the setscrews,

This completes the assembly of the Receiver,

Proceed to the Initial Checkout section,

NOTE: Set aside the four 6-32x 3/4" self-tapping t%l;f?r 1

screws and four 9/16" flat washers; they will be ol

used to fasten the Receiver inthe AE-16 Cabinet | Set a]j

if one-was purchased, directe,

(2 do not ¢

(Y Cut two 7/16'" lengths of foam tape andpeel Fynjegg
off the backing paper, Thenpress the tape in
the two slots on the top edge of the front
panel, PRIMAR

() sou

HATE




INITIAL CHECKOUT

The purpose of the Initial Checkout section of the
Manual is to make sure your Receiver will oper-
ate properly, and that it will not be damaged as
the result of a wiring error or some other diffi-
culty when it is first turnedon, A transistor, for
example, could be destroyed instantly bya short
circuit that causes excessive current,

Initial Checkout is divided into the following
parts:

1, Inspection, A careful check for obvious
assembly errors or visible problems,

2, Resistance Checks, These checks use a
meter that is built into the Receiver tomake
sure there are no short circuits in the power
supply and DC voltage distribution circuits,

3. Final Wiring, Here the last fourteen power
distribution wires are connected, They are
not connected until after the resistance
checks are completed to avoid the possibility
of transistor damage due to a short circuit,

4, Voltage Checks, These checks use the meter
that is built into the Receiver for additional
assurance that there are no short circuits
or other faults that could cause damage to
some parts,

5. Hum Injection Tests, These tests assure
you that all sections of the Receiver are
operating properly,

A section on Checking Components (Page 165)
may also be helpful when you are using the Charts
in the following pages, The instructions in this
section tell how to use the SIGNAL meter to
check transistors, diodes, and capacitors,

INSPECTION

Refer to Figure 1-1 (fold-out from Page 115) for
the following steps,

Set all of the Receiver switches and controls as
directed in the following groups of steps, Then,
do not change the position of any control or switch
unless a step or check instructs you to do so.

PRIMARY CONTROLS AND SWITCHES
(\I) Source: AUX (Full clockwise),
(1.)/BASS: Center of rotation,

EATHEIT®

(LY TREBLE (pushed in): Center of rotation,

( / )/BALANCE: Center of rotation,
(#) VOLUME: Full counterclockwise,

({ ) MODE: MONO (Monophonic).

( /,) TAPE MON (Monitor): OFF,
(/) FM: NORM (Normal),
(/") NOISE FILTER: OFF.
13
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(@ﬁ_.OUDNESS: OFF.

g
(/) SPEAKERS: OFF,
(/) POWER: OFF,

SECONDARY CONTROLS
(/f): PHASE (pushed in): Center of rotation,

([ ) SQUELCH: Full counterclockwise,

(V) STEREO THRES (Threshold): Full coun-
terclockwise,

() Al ten Level controls: Full clockwise,

OTHER SWITCHES

Refer to Figure 1-2 (fold-out from Page 115)
fox'r\ the next three steps.

4

( \").J Signal Meter Function: R (resistance),

(/) 19 kHz switch: NORM (Normal),
(,__;){ AM METER: Full counterclockwise,

Refer to Figure 1-3 (fold-out from Page 115)
for the following steps,

Position the Receiver on the right apron for
the following steps,

(.) Carefully examine both sides of all exposed
circuit boards, Be sure all connections are
properly soldered andthatno solder bridges
exist between any of the foils,

CONDITION

S == mm)

( ) Check all wires that are connected to the
circuit boards, Be sure each wire color and
point number is correct,

~J

(") Examine all chassis mounted parts to make
sure they are properly mounted and con-
nected,

(\j Bend back the fourteen unconnected wires so
their ends do not touch any metal parts
or the circuit boards, Two of these wires are
called out by their colors in Figure 1-2and
twelve of them in Figure 1-3,

CAUTION: When the line cord plug is connected
to an AC outlet, AC line voltage will be present
at several places under the chassis, Be careful
that you do not contact this voltage, or personal
shock or Receiver damage could result,

e

( ) Connect the line cord plug to an AC outlet;
then press the POWER switch to the ONpo-
sition, The dial lamps and the HI-TEMP
(temperature) indicator located on the front
panel should light, and the SIGNAL meter
pointer should remain at zero, If any of
these conditions are different, refer to the
following chart for possible causes of your
trouble, Be sure to correctanytroublesand
obtain the proper indications before pro-
ceeding to the Resistance Checks,

(J Press the POWER switch to OFF,

POSSIBLE CAUSE

No lamps light,

1. Fuse blown,

2. Line cord open,

3. POWER switch faulty,

4, Improper connection at point 3 on power
supply circuit board,

6. Power transformer faulty,

Pilot lamps light but

does not light,

1. HI-TEMP indicator lamp faulty,
HI-TEMP indicator | 2, Transistor Q503 faulty or improperly in-
stalled, See Figures 6-13 and 6-14,
3., Diode D505 faulty or improperly installed,
See Figures 6-13 and 6-14,

N TEEINIT

11
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RESISTANCE CHECKS

GENERAL INSPECTION

Before you proceedto the Resistance and Voltage
checks, read the following ten steps, You would
use this procedure totrace down aproblem in the
Receiver if your readings do not match the ones
in the charts,

1, Bad solder joints, See the soldering instruc-
tions and illustrations in the Kit Builders
Guide,

2., Solder bridge across adjacent foils of a cir-
cuit board, Melt a solder bridge with your
soldering iron and wipe away the excess
solder,

3. A wire connected to the wrong place, Check
the wire connections against the Pictorials
for that area,

4, Wrong value of resistor installed, It would
be very easy, for example, toinstalla 10 KQ
resistor (brown-black-orange) instead of a
100 KQ resistor (brown-black-yellow),

5. Electrolytic capacitor installed backwards,
Be sure the positive (+) lead goes tothe cor-
rect place, An electrolytic capacitor thatis
installed wrong will probably be ruined after
the Receiver is turned on, and it could
easily develop a short circuit that would
burn out other parts connected in the same
circuit,

6, Diode installed backwards, Be sure the
marked end of each diode is positioned as
shown in the Pictorials,

7. Transistor improperly installed, Check the
mounting instructions for each transistor,

8, Bare wires touching each other or the
chassis, Broken leads,

g, On rare occasions, it is also possible for
a new part, such as an electrolytic capac-
itor, to be open or shorted,

10, If you should find a faulty component, be
sure to determine the cause of its failure,
A burned out resistor, for example, would
indicate a short circuit somewhere else
that caused too much current to flow through
it, In this case, the short circuit wouldhave
to be repaired also, or anew resistor would
also burn out,

Refer to Figure 1-3 for the following steps,

(‘/)/Disconnect the line cord plug from the AC
outlet,

Remove 1/4" of insulation from each end of
the remaining length of red stranded wire
(approximately 46"), Melt a small amount
of solder on these wire ends toholdthe wire
strands together,

(Z’J/ Connect one end of the red stranded wire to
lug 3 of the Signal Meter Function switch
(S—z)l

I -~

(\.)-Install the test clip and insulator on the
other end of this red stranded wire, Refer
to the inset drawing on Figure 1-3,

In the following checks, you will test the re-
sistance at the ends of the wires shown in Fig-
ure 1-3, These wires come from the three cable
assemblies and from the chassis mountedparts,

Perform these checks by placing the test clip
in contact with the bare end of each colored
wire, as directed in the charton Page 116, Allow
time for the meter pointer to stabilize; thenif the
SIGNAL meter does not show approximately the
same indication shown on the chart, disconnect
the line cord, Then refer to the two right hand
columns to locate the area of the trouble and its
possible cause, Make any necessary repairs be-
fore you continue with another test,

CAUTION: Do not touch the two blue wires that
come from the power transformer, Leave the
sleeving on each of these wires and the red
stranded wire coming from hole 21 of the power
supply circuit board until you are directed to
remove it,
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NOTE: The HI-TEMP indicator will light during
these resistance checks, It will not light after the
Final Wiring is completed unless the output tran-
sistors become overheated,

( ) Connect the line cord to an AC outlet,

( ) Press the POWER switch to ON,

Perform the checks listed inthe following chart,

Wire Color : ;‘ﬁ:oxj_ Area of Trouble
or Location Meter If Meter Reading Possible Cause Of Trouble
Test Point Reading Differs From Normal
7
( /1 Test Clip on 5 SIGNAL meter of Meter or switch
clip metal 5+ . 5| Signal Meter Function wired incorrectly,
chassis : switch,
L/) Blue Control 1/2 to 2 | Control preamplifier =l
wire Preamplifier — circuit board, See 1, A high meter reading in-
Cable 2 #’% * * 5| Figures 6-3 and 6-4, dicates the presence of a
Assembly Ce L] short circuit, This con-
dition could be caused by
{JJ Red Power 1/4 to 1-1/4| Left power amplifier a solder bridge across
wire Amplifier circuit board, See adjacent circuit board
Cable o.«_&%- * * 5| Figures 6-5 and 6-6, foils, bare wires touch-
Assembly o'l . ing each other or the
\ (breakout #1) chassis, improper com-
ponent installation, a wir-
(IA Wht-red Power 1/4 to 1-1/4] Right power amplifier ing error or afaulty com-
[ wire Amplifier S5l circuit board, See ponent,
Cable % Figures 6-7 and 6-8,
Assembl . .
\ PSR 2. A low meter reading indi-
5 tes the presence of an
( ) Wht-gry- | Power 1/8 to 172 | Phono preamplifier o p :
grn wire Amplifier circuit board, See opet circuit, This condi-
Cable o *** 5| Figures 6-1 and 6-2. tion could be caused by a
Assembly S . bad solder joint, improper
Jﬁ component installation, a
g . ; broken lead, an en or
(V') Orange Multiplex 3-3/4 AM-FM circuit = v
wire Cable to 4-1/2 board, See Figures gacl;ed foll [on 3. ‘Cincull
Assembly 5+ s =35|| 6-9 and 6-10, ard, or a faulty comvo-
= nent,
[J Red Multiplex 2-3/4 STEREO THRES or
wire Cable to 4-3/4 SQUELCH controls,
Assembly o s s 5» 5]| FM or PHASE switches,
r . AM-FM circuit board.
See Figures 6-9 and
6-10 .
]
Wht-red Multi =
&) -1 dplex 2-3/4 Multiplex circuit board,
i Gabie to 3-8/4 See Figure 6-15
Assembly ov @ s S
( y Red Power 1/8 to 1/2 | Output stages of power 1, Check the Area of Trouble
stranded Amplifier amplifier transistors for a wiring error.
wire Cable o ** * 3l Q206L or Q206R, or 2. Be sure the mica insulators
Assembly 2 z their mica insulators, are properly installed on I
(breakout #9) See Figure 6-15, the transistors,
3. Check transistors Q204 and
Q205,
4, Check the thermal circuit
breaker for wiring errors.,
| e i = —

(
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Wire Color APIiPGXi- Arvex Of Trouble Possible Cause Of Trouble
Or Location ﬁitgr If Meter Reading (See Figures 6-5, 6-6, 6-7
o 3 : ’ y
Test Point Reading Differs From Normal and 6-8,)
( L/ Point A Left 1/8 Q207L, or its mica 1. Check the Area of Trouble
Power to 1/2 insulator, See Figure for a wiring error,
F.&_mpl%her e 6-15. 2. Be sure the mica insulators
circuit (1 . are properly installed on the
board transistors,
( J/Poim A Right 1/8 Q207R, or its mica 3. Check transistors Q204 and
Power to 1/2 insulator, See Figure Q205,
A_mplffxer T 6-15, 4, Check the thermal circuit
circuit breaker for wiring errors,

Refer to Figure 1-4 for the following steps,

FINAL WIRING

board
I'(,/(Press the POWER switch to OFF and unplug the line cord. G I

("/Connect the orange wire coming from break-

out #7 to lug 1 of capacitor CE (S-1),

( ) With the Receiver still resting on the right

apron, turn the Receiver around as shown

in the Figure,

() Connect the white-orange wire coming from

breakout #7 to lug 1 of capacitor CD (8-1).

=

Figure 1-4
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Refer to Figure 1-5 (fold-out from Page 116) for
the following steps,

(\) With the Receiver still resting on the right
apron, turn it around so the bottom of the
unit is toward you,

Connect the following wires to the power supply
circuit board, Insert the ends of the wires into
the connectors and solder them,

Connect the four wires from breakout #4 of the
x(rjltiplex cable asgsembly as follows:

) White-red to connector 18 (S-1).
( i) Red to connector 17 (S-1).
(_ ) White to connector 16 (S-1).
r(\i) Orange to connector 15 (S-1),

Connect the three wires from breakout #1 of the
power amplifier cable assembly as follows:

() Red to connector 11 (S-1),

() White-red solid to connector 12 (S-1),

( J ) Connect the blue wire from breakout #7 of
the control preamplifier cable assembly to
connector 13 (S-1).

(\)JWhite-gray-green to connector 14 (S-1).

(\_}/ Route the wires neatly along the power
supply circuit board,

( Remove the sleeving from the ends of the
two blue leads of the power transformer,
Then connect either blue lead to connector
5 (S-1), and the other blue leadto connector
T (S-1).

(L) Remove the sleeving from the endof the red
stranded wire coming from hole 21 of the
power supply circuit board, Connect the
wire to lug 1 of capacitor CA (NS),

( ) Connect the red stranded wire coming from
breakout #9 of the power amplifier cable
assembly to lug 1 of capacitor CA (S-2).

All wiring is now complete, Donot use the Signal
Meter for any further resistance checks, If re-
sistance test must be made at any later time,
be sure the POWER switch is turned OFF, and
use an external ohmmeter, (To use the internal
ohmmeter, the fourteen wires that were just
connected would have to be disconnected to
prevent meter damage,)

éj PRELIMINARY VOLTAGE CHECKS
(

Place the Signal Meter Function switch in
the V (voltage) position,

The following voltage checks will be made using
the same test clip you used for the Resistance
checks, With the Signal Meter Function switch
in the V position, the approximate voltage you
measure at each test point will be indicated on
the SIGNAL meter,

IMPORTANT: Serious damage could result if a
wiring error, or other fault, existed in the out-
put stage of either power amplifier. If the
meter reading in any step isnot within the range
specified, press the POWER switch to OFF and
refer to the Power Amplifier Voltage Checks
section of the Voltage charts, Locate andrepair
any troubles you encounter (see GeneralInspec-
tion, Page 115), before you continue with another
voltage check,
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Refer to Figure 1-6 (fold-out from Page 116) for
the following steps,

() Connect the line cord plug to an AC outlet,

( ) Connect the test clip to the resistor lead
at point B on the left channel power ampli-
fier circuit board,

NOTE: In the following steps, the meter needle
will begin to rise and then stop, Wait until the
needle stops before you take the reading,

( \)/ Press the POWER switch to ON, The read-
ing should be between 2 and 3, Press the
POWER switch to OFF,

0 .5

Connect the test clip to the resistor lead at
point B on the right channel power ampli-
fier circuit board,

() Press the POWER switch to ON. The read-
ing should be between 2 and 3, Press the
POWER switch to OFF,

((\_)/ 'Connect the test clip to the heat sink at point
C on the left channel power amplifier cir-
cuit board,

) Press the POWER switch to ON, The read-
ing should be between 4 and 5. Press the
POWER switch to OFF,

De & 8 5

Y\)/Connect the test clip to the heat sink at
point C on the right channel power ampli-
fier circuit board,

(/Press the POWER switch to ON, The read-
ing should be between 4 and 5, Press the

POWER switch to OFF,
0w o » %fl

POWER SUPPLY VOLTAGE CHECKS

The following voltage checks are arranged in
chart form, Refer to Figure 1-6 for location
of the test points, You may want to write your
meter reading on the chart as you make each

check,

Make the Power Supply Voltage Checks in the
first chart as directed, Then, if no trouble is
encountered, disregard the remaining charts
and proceed directly to the Hum Injection Test

on Page 126,

If any meter reading differs from the normal
range listed in the chart, disconnect the line cord
plug from the AC outlet, Then locate and repair
the trouble using the Area Of Trouble column,
Apply the General Inspection to the areas listed,
and perform additional checks as directed,

Once you have repaired the trouble, returnto the
power supply test point in this first chart that
gave you the incorrect meter reading, Recheck
the reading at that point to be sure the trouble
has been repaired; then continue with voltage
checks,

(\A Connect the line cord plug to an AC outlet,

([\} Place the Signal Meter Function switch in
the V (voltage) position,

( ) Press the POWER switch to ON,

Make the following voltage checks by connecting
the test clip to the testpoints listed in the chart,
Refer to Figure 1-6 tofindthese locations, After
each check, press the POWER switch to OFF,
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( ) |Loosen the setscrew in the hub of the dial
‘string pulley, Then slide the pulley off of
the FM tuning unit shaft, The tension of the
dial string will hold the dial string pulley
suspended next to the chassis,

({/) Position the hinged AM-FM circuit board
assembly as shown in Detail 7-32B, Then
latch the assembly in place with the cir-
cuit board support bracket and tighten the
screw in the support bracket,

AM-FM CIRCUIT
BOARD ASSEMBLY

AM-FM
CIRCUIT BOARD
SUPPORT BRACKET

Detail 7-32B

Leave the AM-FM circuit board assembly in the
access position until you have completed the
Initial Checkout and the Adjustment sections,

You will then be instructed to remount the
assembly, CAUTION: Be very careful, while
the AM-FM circuit board assembly is in this
position, that you do not bump or damage the
circuit board, Also, be sure the dial string
pulley remains suspended away from the foils
of the multiplex circuit board,

POWER AMPLIFIER VOLTAGE CHECKS

(L/)/ Connect the free end of the test clip lead
to lug 3 of the Signal Meter Function switch
(S-1). Refer to Figure 1-5,

(/) Connect a pair of speakers to the LEFT and
RIGHT SPEAKER terminals on the rear of
the chassis, See Figure 2-1 on Page 137,

( é Connect the line cord plug to an AC outlet,
(") Press the SPEAKER switch to ON,

( 's Place the Signal Meter Function switch in the
V (voltage) position,

(4 Place the POWER switch in the ONposition.

The left and right channel power amplifier cir-
cuits are identical, However, resistor and ca-
pacitor numbers are arranged so that odd
numbers are on the left channel circuit board,
and the even numbers are on the right channel
circuit board,

Make the following voltage checks on the com-
ponent side of the left (and/or right) channel
power amplifier circuit board,

Connect the test clip to the test points listed in
the chart, Refer to Figure 1-6tofindthese loca-
tions, After each check, pressthe POWER switch
to OFF,

NOTE: Disconnect the test clip lead from lug 3
of the Signal Meter Function switch after com-
pleting the checks and correcting any problem
that was found,
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VOLTAGE CHECKS

TROUBLESHOOTING CHART

Test Wire Approximate Area of Trouble
Point Color Meter (See Figures 6-5 through 6-8
Reading and Chassis Photographs,)
C Org (left 4to 5 A. No meterreading: power supply:
(heat sink ) | channel) TS either thermal circuit breaker
- = [/ (if HI-TEMP indicator is lit),
Wht-org V4 See Power Supply Voltage Checks
(right if HI-TEMP indicator is not lit,
channel) | B. High or low meter reading:
transistor Q203-Q207,
B Org (left 2to 3 A, Transistors Q203-Q207 (check
jst channel) only the affected channel): diodes
{;ii;s o T s D201. D202, D203,
Wht - . / -
(r?éh?rg |/ . B, Capacitors C223 and C224 re-
channel) versed or defective,
D /1_/2 to 1-1/2 || Transistor Q201, Q202.
(positive (+) TR
lead of capac- ?;3 .
itor C207 -
or C208),
ﬁ_

MULTIPLEX VOLTAGE CHECKS

( L’)/ Connect the free end of the test clip lead to
lug 3 of the Signal Meter Function switch
(S-2), Refer to Figure 1-5,

(“) Connect the line cord plug to an AC outlet,

(¢/) Place the Signal Meter Function switch in the
V (voltage) position,

( ) Turn the Source switch to the FM position,

( ) Press the SPEAKER switch to OFF,

Make the following voltage checks by connecting
the test clip to the testpoints listed in the chart,
Refer to Figure 1-6 tofindtheselocations, After
each check, press the POWER switch to OFF,

NOTE: Disconnect the test clip lead from lug 3 of the Signal

( ) Press the POWER switch to ON,

Meter Function switch after completing the checks.

o =
VOLTAGE CHECKS TROUBLESHOOTING CHART
A imate
T pproxima
ngrtlt Meter Area Of Trouble
Reading
F 1/4 to 3/4 FM output section of AM-FM Tuner circuit
\J board: transistor Q306 or Q307, See Figures
\ Rig-ie e m:S 6-9 and 6-10,
E (emitter)/ | 1/4 to 3/4 A, Transistor Q406, Q407, Q408. or Q409:

of Q408 OIr T coil L4065 (L407), L406 (L408), See Figures
Q409 . 6-11 and 6-12,
E (emitter) 1/2tol Transistor Q403 or Q404, See Figures 6-11 and
of Q404 . — 6-12,

u . e a3
C (collect- l 0 Transistor Q401, Q402, Q412, See Figures 6-11
or) of Q401 |7 and 6-12,
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CONTROL PREAMPLIFIER VOLTAGE CHECKS

‘(‘/) Connect the free end of the test clip lead to
lug 3 of the Signal Meter Function switch

/ (S—l)l
N/

( / Connect the line cord plug to an AC outlet,
)

(

Place the Signal Meter Function switch in
| the V (voltage) position,

(\A Press the POWER switch to ON,

VOLTAGE CHECKS

TROUBLESHOOTING CHART

(/) Place the SPEAKER switchinthe OF F posi-
tion,

Make the following voltage checks by connecting
the test clip to the testpoints listed in the chart,
Refer to Figure 1-7 (fold-out from this page) to
find these locations, After each check, press the
POWER switch to OFF,

NOTE: Disconnect the test clip lead from lug 3 of
the Signal Meter Function switch after complet-
ing the checks,

Normal
et | et
Reading

Area Of Trouble
(See Figures 6-3 and 6-4)

E (emitter)

onIDSL\J — s
g .

1/2 to 1-1/2 || Transistor Q105L, Q105R, Q104L, or QIO4R.

C (collector), | 1/2 to 1-1/2
of Q103L o1’ o > > 5
Q103R 1.

Transistor Q103L or Q103R,

1/2to1
0.@;’...5

C (collector)
of Q101L or

Q101R [\~

LR -

Transistor Q101L, Q101R, Q102L, Q102R,
Capacitor C105 (C106), C107 (C108). C111
(C112) reversed or faulty,
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PHONO PREAMPLIFIER VOLTAGE CHECKS

) Connect the free end of the test clip lead to
lug 3 of the Signal Meter Function switch
(S-l)l

((") Connect the line cord plug to an AC outlet,

(Y Place the Signal Meter Function switch in
the V (voltage) position,
(LY Press the POWER switch to ON,

( /) Turn the Source switch to PHONO,

VOLTAGE CHECK

( ) Place the SPEAKER switch in the OFF
position,

Make the following voltage checks by connecting
the test clip to the test points listed in the chart,
Refer to Figure 1-7 tofindthese locations, After
each check, press the POWER switch to OFF,

NOTE: Disconnect the test clip lead from lug 3
of the Signal Meter Function switch after com-
pleting the checks,

TROUBLESHOOTING CHART

Test
Point

Meter
Reading

C (collector) 1-1/2 to 2-1/2
of @Lor Q2R oz
e es
v R

i
e

FM VOLTAGE CHECKS

( )Connect the free end of the test clip lead to
lug 3 of the Signal Meter Function switch
(S-l)n

(yConnect the line cord plug to an AC outlet,

(1) Place the Signal Meter Function switch in the
V (voltage) position,

() Press the POWER switch to ON.
( k')/'I‘urn the Source switch to FM,

VOLTAGE CHECKS

Area Of Trouble
(See Figures 6-1 and 6-2)

Transistor Q1L, Q1R, Q2L, Q2R,

( ¥ Place the SPEAKER switch in the OFF
position,

Make the following voltage checks by connecting
the test clip to the testpoints listed in the chart,
Refer to Figure 1-7 tofindthese locations, After
each check, press the POWER switch to OFF,

NOTE: Disconnect the test clip lead from lug 3 of
the Signal Meter Function switch after complet-
ing the checks,

TROUBLESHOOTING CHART

Approximate
Meter
Reading

Test
Point

Area Of Trouble
(See Figures 6-9 and 6-10)

1/4 to 3/4

O, s » & 5
4

C (collector)
of Q306 .
Ve

L -

IF Amplifier Q306, Coil T302 open,

C (collector)
of Q305

1/4 to 3/4

L/ o.,.f;..on'g

IF Amplifier Q305,

NOTE: If the meter reading is incorrect at both
Q305 and Q306,
IC302 is shorted,

transistor Q306 or IC301 or

C (collector)
of Q310 \_/}

1/2 to 1-1/2

DM, e » » 5

Q31 0.

AGC and Meter Amplifier: transistor Q309 or
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s

AM VOLTAGE CHECKS

.‘/.’.

( ) Connect the free end of the test clip lead to
lug 3 of the Signal Meter Function switch
(S-1).

(U,) Connect the line cord plug to an AC outlet,

( /) Place theSignal Meter Function switch in the
V (voltage) position,

() Press the POWER switch to ON,

VOLTAGE CHECKS

TROUBLESHOOTING CHART

(\") Turn the Source switch to AM,
( ) Press the SPEAKER switch to OFF,

Make the following voltage checks by connecting
the test clip to the testpoints listed in the chart,
Refer to Figure 1-7 tofind these locations, After
each check, press the POWER switch to OFF,

NOTE: Disconnect the test clip lead fromlug 3 of
the Signal Meter Function switch after complet-
ing the checks,

Approximate
Meter
Reading

Test
Point

1/2 to 1-1/2

C (collector)
of Q315 /

RF Amplifier Q315: coil L30T; capacitor C376.

Area Of Trouble
(See Figures 6-9 and 6-10)

C (collector)
of Q316

1/2 to 1-1/

Oumje & & 5

Oscillator-Mixer Q316: coil L307; transformer
T303 open,

C (collector) | 1/2 to 1-1/2
of Q317

Q “ s 8 5

HUM INJECTION TESTS

To make hum injection tests, you will touch the
tip of a narrow-bladed screwdriver to the signal
input points of the various circuits, By noticing
the sound reproduced by the speakers as you
touch these points, you can determine whether the
circuits are operating,

Before you begin the tests, make sure the
switches and controls are in the following posi-
tions, Then, do not change any control or switch
from these positions unless a test directs youto
do so,

( ) Source: AUX,

( ) PHASE (push in): Center of rotation,

( ) SQUELCH: Full counterclockwise,

( ) STEREO THRES: Full counterclockwise,

IF Amplifier Q317: transformer T303: trans-
former T304 open,

( ) BASS: Center of rotation,
( ) TREBLE (push in): Center of rotation,

( ) BALANCE: Center of rotation,
( ) VOLUME: Full counterclockwise,

( ) MODE: Stereo,
( ) TAPE MONITOR: Off,
) FM: Normal,

) NOISE FILTER: Off,

(

(

( ) LOUDNESS: Off,
( ) SPEAKERS: Off,
( ) POWER: Off,
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() All ten Input Level controls full clockwise,
() Signal Meter Function: Normal,

( ) 19 kHz switch (on AM-FM circuit board):
' Normal,

( ) AM METER adjust (on AM-FM circuit
board): Full counterclockwise,

You may want to follow the circuit on the Block
Diagram (fold-out from Page 133) and on the
Schematic (fold-out from Page 213) as you per-

form the following steps,

CAUTION: Full AC line voltage will be present at
several places in the Receiver when the line cord

plug is connected to an AC outlet, Use a screw-
driver with an insulated handle, and do not let
your fingers touch the screwdriver blade while
any part of your body is incontact with any con-
ductor, metal object, or the chassis, Be especial-

1y careful that you donottouchthe AC accessory

sockets, POWER switch, or fuseholder,

As you make these tests, touch the tip of the
screwdriver blade only to the point specified, Be
careful that the screwdriver does not slip, or
short across two points at once, If youdo not get
the proper response in any of these tests, refer to
Stage-By-Stage Signal Injection (Page 160 inthe
In Case Of Difficulty section of this Manual), Then
locate and repair the cause of trouble before you
continue with. the next test in this section,

£

(L ) (|)/Hold your finger onthe metal part of the
/ screwdriver and touch the screwdriver
tip to point 1 on the power amplifier
circuit boards, A veryfaint click should
be heard as you touch the test point,

If the click was not heard from one or both speak-
ers, refer to the In Case Of Difficulty section of
this Manual on Page 149,

CONTROL PREAMPLIFIER TEST

The following tests will be made at the lugs of the
input sockets on the rear of the chassis, See Fig-
ure 1-8, Hold your finger on the metal part of the
screwdriver as you touch the screwdriver tipto
the point specified in each of the tests that follow,

(\)/Turn the VOLUME control to the 3 o'clock
position,

( Touch the tip of the screwdriver tothe LEFT
AUX input socket, andthentothe RIGHT AUX
input socket, A fairly loud hum should be
heard from each channel's speaker as you
touch each of these lugs, If the hum was not
heard from one of the speakers, refer tothe
n Case Of Difficulty section of this Manual,

(¥ ) Change the Source switch tothe TAPE posi-
tion, Then touch the screwdriver tip to the
LEFT TAPE input socket, and tothe RIGHT
TAPE input socket, Afairly loud hum should
be heard from each speaker, If the hum was
not heard from either speaker, refer to the
In Case Of Difficulty section of this Manual,

POWER AMPLIFIER TEST (See Figure 1-8 fold-

out from this page) PHONO PREAMPLIFIER TEST

(\)/Turn the VOLUME control to the 9 o'clock
L

(/J Connect a speaker to the LEFT SPEAKER 2
position,

terminals on the rear of the Receiver, Then
connect another speaker to the RIGHT

SPEAKER terminals, See Figure 2-1 on  (\)/ Turn the Source switch to the PHONO posi-

Page 137,

(/) Press the SPEAKER switch to ON,

(J’ Connect theline cordplugtoan AC outlet and
press the POWER switch to the ONposition,

Perform the following test twice; once onthe left
channel power amplifier circuit board, andonce
on the right channel power amplifier circuit
board,

tion, Then touch the screwdriver tip to the
LEFT PHONO input jack, and then to the
RIGHT PHONO input jack. A loud hum should
be heardfrom the left speaker, andthenfrom
the right speaker as you touch each phono
input jack,

If the hum is heard, proceed to the Adjustments
section on Page 129, If the hum is not heard,
refer to the In Case Of Difficulty section of this
Manual, Then, after correcting the problem, pro-
ceed to the Adjustments section, :
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ADJUSTMENTS

If the AM-FM circuit board assembly was
opened, it must be remounted and the dial string
pulley attached before you make final adjust-
ments in your Receiver,

Refer to Detail 7-32C, then perform the fol-
lowing steps,

~¢") Turn the shaft of the AM-FM tuner to the
fully clockwise position, The plates of the
AM tuning capacitor should be fully closed,

( ) Unlatch the AM-FM circuit board support
bracket from the apron, Then position the
bracket parallel to the edge of the circuit
board as shown, and tighten the sheet metal
screw to hold the bracket in place,

() Carefully close the AM-FM circuit board
against the chassis, Be sure you do not pinch
any wires between the shields andthe chas-
sis,

(ﬂv ) Replace the #6 x 1/4" sheet metal screws in
the flanges of the AM-FM shield and in the
rear of the phono preamplifier shield,

(l j) Slide the dial string pulley onto the FM tuning
unit shaft, Then rotate the Tuning knob until
the setscrew is at the 12 o'clock position,
Now tighten the setscrew in the dial string
pulley,

FM ADJUSTMENTS

Refer to Figure 1-9 (fold-out from Page 128) for
the following steps.

Very little adjustment, if any, will be requiredin
the FM section of the AM-FM circuit board, The
following steps will help you check the FM sec-
tion and make any adjustments that are necess-
ary,

NOTE: The FM OSC; FM ANT, RF1and RF2 ad-
justments in the FM tuning unit wereprealigned
at the factory, These locations are shown onthe
foil side of the circuit board, Do not turn these
adjustments,

Y. ) Turn the Source switch to the FM position,

HEATHEIT®

() Press the SPEAKER switch to ON,

( L)' Connect an antenna tothe FM antenna termi-
nals, Refer to Page 139,

( ) Slowly turn the tuning knob until only one
station signal is heard, Find a station that
causes a steady SIGNAL meter deflection
between 1 and 4,

( ) Observe the TUNE meter as you slowly turn
the tuning knob to either side of the station
signal, The TUNE meter should deflect an
equal distance from the zerocenter markas
you tune from one side of the signal to the
other, See inset drawing #1 on Figure 1-9,
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Perform the next step only if the TUNE meter
does not deflect an equal distance both sides
of zero as you tune through a station signal,

NOTE: Transformer T302, which will be adjusted
next, has two internal adjustments, top slug
and bottom slug, as shown in inset drawing #2,
Do not adjust the top slug of T302,

Use the short hexagonal end of the large plastic
alignment tool in the following adjustment,

( ) Insert the end of the alignment tool through
the foil side of the AM-FM circuit board in
the hole at T302, Then adjust the bottom slug
of FM detector coil T302 very carefully as
you slowly turn the Tuning knob back and
forth through the station signal, When the
TUNE meter deflection is equal on both sides
of zero, the bottom slug of T302 is properly
adjusted,

( ) Tune in the station so the TUNE meter is
centered at zero,

Use the hexagonal end of the small plastic
alignment tool in the following adjustments,

NOTE: Transformer T301, which will be adjust-
ed next, has two internal adjustments, top slug
and bottom slug, To reach the top slug, push
the alignment tool through the hole inthe bottom
slug, as shown in’ inset drawing #3,

( ) Insert the alignment tool through the foil
side of the AM-FM circuit board in the
hole at T301., Then adjust the top slug
of FM IF transformer T301 for maximum
SIGNAL meter deflection,

( ) Adjust the bottom slug of T301, through the
hole from the foil side of the circuit board,
for maximum SIGNAL meter deflection,

MULTIPLEX ADJUSTMENTS

Adjustments in the multiplex circuits will be
made on the component side of the multiplex cir-
cuit board,

Before you begin these adjustments, set the fol-
lowing controls and switches as indicated, Then
perform the steps that follow,

( ) Source: FM,

( ) PHASE (push in): Center of rotation,

( ) SQUELCH: Fully counterclockwise,

( ) STEREO THRES: Full counterclockwise,
( ) MODE: STEREO,

( ) FM: NORMAL.

( ) NOISE FILTER: Off,

( ) Separation control: Full clockwise; then
counterclockwise 1/4 turn, See Figure 1-10,

( ) Tune in an FM station, which is knownto be
broadcasting stereo program, so the TUNE
meter pointer is centered at zero,

( ) Set the 19 kHz switch (onthe AM-FM circuit
board) to the ADJUST position,

Refer to Figure 1-10 for the following steps.

NOTE: Use the screwdriver end of the small
alignment tool to adjust coil L.409 and transform-
ers T401 and T402 in the next steps,

( ) Adjust the slug in coil L409 (no more than
1-1/2 turns in either direction) for a maxi-
mum reading on the SIGNAL meter, The FM
STEREOQ indicator should light,

( ) Adjust the slug in coil L409 counterclock-
wise for a reading of 1-1/2 on the SIGNAL

meter,

R

( ) Adjust the slug in transformer T402 for
maximum deflection on the SIGNAL meter,

( ) If the FM STEREO indicator is stilllit, turn
the slug of L409 counterclockwise until the
light just goes off,

( ) Press the POWER switch to OFF,

() Connect a 6" length of hookup wirefrom pin
GND of coil L1409 to TP1 on the circuit
board,

( ) Press the POWER switch to ON. The FM
STEREO indicator should light,

[ - B T B
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In the following steps, the 38 kHz oscillator will
be adjusted to the same frequency as the stereo
subcarrier, If the oscillator and subcarrier are
not at the same frequency, the audio will sound
garbled on stereo stations, This adjustment is
made by turning to a station broadcasting stereo,
A beat note will be heard in the background (due
to the connections that were made earlier, NOTE:
The beat note can be identified by a steady whis-
tle,) The 38 kHz oscillator will then be adjusted
until the beat note disappears and the audio be-
comes clear,

( ) Pull the PHASE control knob out to the
ADJUST position,

( ) Tune in an FM stereo station, If it is diffi-
cult to detect a beat note, tryanother stereo
station,

( ) Turn the slug of transformer T401 (no more
than 1 turn) slowly in the direction which
lowers the pitch of the beat note until the
note ¢ disappears and the audio becomes
clear, g

b1

|
{ ) Note the position of the slot in the slug of
T401, Then slowly turn the slug inthe same
direction it was last turned until the audio

again becomes garbled,

( ) Again note the position of the slot in the slug,
Now turn the slug so the slot is midway be-
tween this last position and the first position,

( ) Press the POWER switch to OFF,

( ) Remove the hookup wire previously installed
between TP1 on the circuit board and pin
GND of coil 1409,

( ) Connect the hookup wire from TP2 on the
circuit board to the 12 volt pinon coil 1.409,

( ) Press the POWER switch to ON,

If the audio is not garbled, the 38 kHz oscillator
(T401) is adjusted properly and step 1 (only)
below can be omitted, If it is still garbled, pro-
ceed with the following adjustment,

NOTE: This is a fine adjustment and should be
done very carefully, The point you will be in-
structed to find in the next step can be passed by
very easily,

1, ( ) Turn the slug of T401 very slowly (no

more than 1/4 turn) until the audio
becomes clear,

( ) Press the POWER switch to OFF,
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( ) Remove the hookup wire that was just con-
nected between TP2 on the circuit board and
the 12 volt pin on coil L4009,

( ) Press the POWER switch to ON,

( ) Turn the slugof L409 very slowlyfor 2 max-
imum reading on the SIGNAL meter,

( ) Return the NORM-ADJUST switch (on the
AM-FM circuit board) to the NORM position,
The SIGNAL meter will now indicate signal
strength and will not be used for the rest
of the Multiplex Adjustments,

() Turn the PHASE control fully counterclock-
wise, Then adjust coil T402 (not more than
one turn in either direction) for maximum
sound from the speakers,

() Turn the PHASE control clockwise until a
null (minimum sound) is reached in the
sound from the speakers, Then, without
turning the control, push the knob in to the
NORM position,

The next steps can be performed only while re-
ceiving a stereo station that istransmitting only
one channel of audio, Some FM stations frequent-
ly provide stereo checks, in which they broadcast
for a few moments on one channel, and then on
the other, Also, some news broadcasts are made
on only one channel, NOTE: This is an optimum
adjustment only, If you cannot locate a station
broadcasting on only one channel, leave the
Separation control in its present position,

( ) Pull out on the PHASE control knob andad-
just the control for a null (minimum sound)
in the sound level, Then, withoutturning the
control, push in the knob to the NORM posi-
tion, '

( ) Adjust Separation control R422 for the mini-
mum sound output from the unused channel,
NOTE: Set the BALANCE control until only
the unused channel is heard,

This completes the Multiplex Adjustments, Do
not try to adjust any other coils onthe multiplex
circuit board at this time, Special equipment is
required for these adjustments, as described in
the Alignment With Instrument section of the
Manual,

AM ADJUSTMENTS

These adjustments will be made on the foil side
of the AM-FM circuit board, as shown in Figure
1-9 (fold-out from Page 128),

((/ ) Turn the Receiver upright with the front pan-
el toward you,

() Turn the tuning knob fully counterclock-
wise,

(V{ Turn the AM OSC, AM RF, and AM ANT
trimmer screws clockwise until they are
just snug, Then loosen each of these screws
approximately 1/8 turn, These screws are
on the side of the AM tuning capacitor and
can be reached with a small screwdriver
through the slot in the side of the AM-FM
shield, Be careful not to touch the output
coils or the lugs of terminal strip CC with
the screwdriver shaft,

() Connect the line cord plug to an AC outlet:
then pressthe POWER switch to the ONposi-
tion,

(/) Turn the Source switchtothe AM position, A
slight background noise, or hissing sound,
should be heard from the speakers,

( ) Without a station tuned in, adjust the AM
METER control until the SIGNAL meter in-
dicates zero,

( ) Slowly turn the tuning knob clockwise until an
AM station signal is heard from the speak-
ers, The SIGNAL meter should deflect
slightly,
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NOTE: The best signal to use for the following
adjustments is a weak signal received at approx-
imately 60 on the AMdial, However, youmay use
the first weak signal you receive as youturn the
knob clockwise, Use the large plastic alignment
tool that is provided to adjust the coil slugs in the
following steps,

Q/) Adjust the slug in IF transformer T304 a
turn or two in either direction until the sound
is loudest and the SIGNAL meter deflects
farthest, Turn the VOLUME control count-
erclockwise if the sound becomes too loud,

() Alternately adjust the bottom slug and the
top slug in IF transformer T303 for maxi-
mum SIGNAL meter deflection and loudest
sound, See inset drawing #2 on Figure 1-9
(fold-out from Page 128),

() If the previous two steps have increased the
receiver sensitivity, turn the tuning knobto
try to find a weaker station signalnear 60 on
the AM dial, It may be necessary to turn
the chassis slightly on your work surface to
receive the weak station, Then repeat the
last two steps, NOTE: The TUNE meter
will not indicate when the SOURCE switch
is in the AM position,

( ) Turn the Source switch to FM,

( ) Tune in an FM station near 98 MHz on the
dial, Check the frequency of the station as
listed in a newspaper, or announced during
station break, Then hold the dial string
pulley so it can not turn and slide the dial
pointer to the station number, 1

( ) Turn the Source switch to AM,

1, () Tune in a station of known frequency
near 1400 kHz (140 on the dial scale).

If the dial pointer does not indicate the station
frequency correctly, the AM OSC trimmer screw
must be adjusted as directed in the following
step,

2. ( ) Slowly turn the AM OSC trimmer screw
as you move the Tuning knob in the di-
rection of the proper station frequency,
Stop when the dial pointer indicates the
frequency of the station thatis tunedin,

3. ( ) Adjust the AM RF trimmer screw (on
the side of the AM tuning capacitor)
for maximum SIGNAL meter deflection
and loudest sound,

4, ( ) Similarly, adjust the AM ANT trimmer
screw,

5 () Tune in a station of known frequency
near 600 kHz (60 on the dial scale).

6. ( ) Slowly turn the dial pointer back and
forth (on each side of the station fre-
quency) while adjusting the slug in coil
L308 for a maximum SIGNAL meter
deflection,

7. ( ) Adjust the slug in RF coil L307 for
maximum SIGNAL meter deflection and
loudest sound,

8, ( ) Recheck the tuning of the station near
140 on the dial, If the pointer is no
longer at the correct point, repeat steps
1 through 8,

The Receiver is now completely tested and ad-
justed, Proceed to the Final Assembly section,

NOTE: At the low end of the dial, you may re-
ceive a station better when the pointer is to one
side or the other of the station number, EXAM-
PLE: A station at 60 on the dial (600 kHz) may
read 58 to 62, This is normal and no readjust-
ments are necessary,
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SOURCE SWITCH

This switch does all the cireuit
switching for the selection of
PHONO, AM, FM, TAPE, and AUX
(auxiliary) input program material,

i L]
TEMP STERED

56 gl
A O VT

TREBLE BALANCE VOoLUME

030 10

140

/@)

TOME FLAT-PULL

— = — i =

Varies the low{requency response of
both channels simultaneously, Clock-
wise rotation from the center (12
o'clock) position produces bass
boost, and counterclockwise rota-
tion from the center position pro-
duces bass attenuation,

TREBLE

Varles the high frequency response
of both channels simultaneously.
Clockwise rotation from the center
(12 o'clock) position produces treble
boost, and counterclockwise rotation

from the center position prod
treble attenuation, When the indica-
tor marks on the knobs of the
TREBLE and the BASS controls are
in the 12 o'clock position, both chan-
nels have essentially a flat fre-
quency response,

TONE FLAT-PULL

The TREBLE controlalsoincludesa
push-pull switch, In the pushed-in
position, the TREBLE and BASS con-
trols function as described in the
BASS and TREBLE paragraphs. In
the TONE FLAT-PULL (pulled-out)
position, both channels have a flat
frequency response, and the
TREBLE and BASS controls are in-
operative,

BALANCE

Adjusts the left or right channel
amplifiers so there is equal effect.-
lve sound from the left and right
channel speakers, Counterclockwise
rotation, from the center (12 o' clock)
position, decreases the output from
the right channel amplifier; clock-
wige rotation from the same position
decreases the output from the left
channel amplifier,

Full counterclockwise rotation of the
BALANCE control will produce zero
output from the right channel ampli-
fier. Full clockwise rotation will
produce zero output from the left
channel amplifier,

VOLUME

Adjusts the sound level of both chan-
nels simultaneously, Maximum out-
put is obtained in the full clockwise
position,

MODE

In the MONO position the input sig-
nals, selected by the SOURCE
switch, are applied to both channels.
Therefore the reproduction from the
right and left speaker systems will
be the same,

In the STERE Oposition, left and right
channel signals are applied to the
corresponding left and right channel
amplifiers,

FIGURE 3-1
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MODE MON L FILTER  LOUDNESS SPLAKIRS

AM-FM TUNING

Performs both the AM and FM TUN-
ING. The dial pointer indicates the
frequency of the station being re-
ceived, (AM on the upper scale and
FM on the lower scale),

RED OFF STERED
ONLY

MONG oN WORM oN

PHONE

Each jack can be used for a set of
stereo headphones,

S

B

L | LY
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sition the input sig-

the SOURCE
ied toboth channels,
sproduction from the
seaker systems will

osition, left and right
are applied to the
=t and right channel

POWER

In the ON position, this switch ap-
plies power to the VAC SWITCHED
outlet at the rear of the chassis and
to the internal circuits of the Re-
ceiver, With the switeh in the OFF
pasition, power is disconnected from
the VAC SWITCHED outlet and the
internal circuits of the Receiver,
Power 1s applied to the two VAC
NORMAL outlets at all times,

SPEAKERS

This switch electrically disconnects
the speaker system from both the
right and left channel amplifiers,
Output signals are present at the
PHONE jacks regardless of the po-
gition of this switch,

LOUDNESS

This switch allows you to hear full
musical reproduction at low volume
levels, In the ON position, the loud-
ness circult compensates for the
nonlinear characteristic of the hu-
man ear at low volume levels, This
enables you to hear the low, mid-
range and high frequencles at the
same apparent level atlow VOLUME
control settings,

TAPE MONITOR

With this switch inthe OFF position,
any program material being re-
corded, is reproduced at'&%zm
time by the speaker system. With
the switch In the ON position, the
program material 18 not heard until
after it is recorded, This recorded
material may be coupled back from
the tape recorder (if ithas a separate
playback head) into the Tape MON
(tape monitor) jacks on the rear of
the chassis, This provides you with
instantanecus monitoring of the tape
recording, The connections for this
feature are {llustrated in Figure2-1
on Page 137,

NOISE FILTER

In the ON position this switch allows
high frequency nolse to be reduced
from FM stereo signals,

FM

In the STEREQ ONLY position, only
signals broadcast in FM Stereo will
be reproduced,

The Normal Operation Program Re-
production Chart, (fold-out from
Page 148) shows the type of audio
output obtained from different rock-
er switch positions,

E 3-1
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FINAL ASSEMBLY

NOTE: If the Receiver is to be custom mounted
or installed in the Heath Accessory Cabinet,
complete steps 3, 4, and 5 only and refer to
Part B of Pictorial 7-33, If the Receiver is to be
placed on a shelf or a similar location, complete
steps 1 through 5 and refer to Parts A and B of
the Pictorial,

1,

()

()

()

()

Position the bottom plate with holes A
and B as shown, NOTE: The bottom
plate is perforated with ventilation
holes, However, the mounting holes
can be identified by their larger di-
ameter,

Mount the four plastic feet on the bot-
tom plate with 6-32 x 3/8" screws,
#6 lockwashers, and 6-32 nuts, NOTE:
Do not use the mounting holes called
out in the Pictorial,

Place the Receiver on your work sur-
face as shown,

Position the bottom plate with holes A
and B as shown, Then mount the plate
on the chassis with two 8-32 x 1/4"
serews in holes A and B, Do not use
the holes called out in the Pictorial,

HEATEXIT®

5, ( ) Install six #8 x 1/4" sheet metal
screws in the indicated holes,

( ) Carefully peel away the backing paper from
the blue and white identification label, Then
press the label onto the phono preamplifier
shield along side the antenna terminal strip,
Refer to Detail 7-33A, Be sure to refer to
the numbers on this label in any communica-
tions you have with the Heath Company about
this kit,

BLUE AND WHITE LABEL

Detail 7-33A

135




- INSTALLATION

Refer to Figure 2-1 before you connect the EXTERNAL FM ANTENNA
) speaker systems, antennas, andaccessory equip-
ment to your Receiver,

RIGHT SPEAKER

EXTERNAL AM ANTENNA

NEEDED ONLY IN

EXTREMELY WEAK
RECEPTION AREAS

, il
I
= 680888 ()
; | Lemd GuD aM _——
ST A mRoER ] ok B8 v e
6 see | | Or-8-e@ @ @ 0P
b H i -
POINENTID 06 606 | —epi- agpi’
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FROM RECORDER
INPUT TO TAPE MONITOR

OuTPUT

-* -

LEFT CHANNEL uommmon e A
1
Hll.EVEl.< i !
Sl
TAPE
e RECORDER A H
\----*- i

NOTE: OMIT THESE CONNECTIONS
IF YOUR RECORDER DOES NOT
HAVE TAPE MONITOR QUTPUT
JICKS

I

! low
h-w------------+ - lLE\"EL
P
STEREO H
TAPE RECORDER H
1
, '
STEREO CHANGER
OR TURNTABLE

Figure 2-1
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SPEAKER CONNECTIONS

Any speaker system thathas animpedance rating
of 4 ohms to 16 ohms may be connected to the
LEFT SPEAKER or RIGHT SPEAKER binding

posts,

For best results, both the left and right speaker
systems should have the same impedance rating,
CAUTION: Make sure the wires connected to the
Receiver binding posts, or those connectedtothe
terminals of your speaker systems, donot short
together,

( ) Connect a wire from the black binding post
of the LEFT SPEAKER channel to the com-
mon (C) terminal of your left speaker sys-
tem,

( ) Connect a wire from the red binding postto
the other terminal of your left speaker sys-
tem,

( ) Similarly, connect a wire from the black
binding post of the RIGHT SPEAKER channel
to the common (C) terminal of your right
speaker system,

( ) Connect a wire from the red binding post to
the other terminal of your right speaker
system,

SPEAKER PHASING

NOTE: Kthe "common' lugs of your left and right
speakers were marked, this phasing procedure
can be disregarded; the connections made in the
preceding steps provided proper phasing for your
speakers,

The two speakers should be connected so that
they are "in-phase,'" "In-phase' means that both
speaker cones move in the same direction at the
same time, when driven by identical signals, (If
multiple~-speaker systems are used, phasing re-
fers to the low-frequency speaker in each
system,)

Speaker phasing can be determined in the follow-
ing manner:

1. Turn the Source switch to FM,

2, Press the MODE switch to MONO,

3, Tune in an FM station and turnupthe VOL-
UME controls to a comfortable listening
level,

4, Turn the speakers so they face each other
and are approximately three feet apart, See
Figure 2-2A,

STAND HERE

Figure 2-2A

5. As you stand in front of the speakers as
shown in Figure 2-2A, note the loudness of
the bass notes, Now interchange the two
wires of one speaker, When the loudest bass
is heard, the speakers are in phase,

NOTE: K your speaker system can not be moved,
you can use another method for checking the
phasing, Stand in front of the speakers as shown
in Figure 2-2B, If the sound is coming directly
from the front, the speakers are in phase, If the
sound comes from both sides, the speakers are
out of phase, Interchange the two wires of one
speaker; this will bring them into phase,

l——SOUND COMING FROM BOTH SIDES—

l

SOUND COMING
FROM FRONT

STAND HERE”

Figure 2-2B

P ———
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SPEAKER PLACEMENT

Generally, for stereo listening, the two speakers
should be spaced four to eight feet apart, They
should be placed along a wallfacing the listening
area, The optimum positions can best be deter-
mined by experiment, A great deal dependsupon
the size and acoustic properties of the room, and
upon the high frequency dispersion characteris-
tics of the speakers, Identical speakers or speak-
er systems are recommended,

Correct spacing between speakers depends to
some extent upon the listener's position and dis-
tance from the speakers. If the listening position
is restricted to one thatis relatively close to the
speakers, some improvement may be obtained by
moving the speakers closer together,

Remember that stereophonic reproduction is
striving to recreate as accurately in positionas
possible not only the sounds of "'right' and ""left"
origin, but also those near the center, Feelfree
to experiment with speaker and listening posi-
tions to arrive at the best set of conditions for
your particular installation,

PHONE JACKS

Figure 2-3 shows a type of plug that can be in-
stalled on the end of a stereo headphone cable,
The tip of the plug connects tothe right channel,
the ring connects to the left channel, and the
sleeve is the common connection,

TIP

[RING]
LEFT CHANNEL
SIGNAL WIRE

RIGHT CHANNEL
SIGNAL WIRE

(SLEEVE]
LEFT AND RIGHT
CHANNEL
COMMON WIRES

Figure 2-3

ANTENNAS

AM Antenna

A built-in rod type antenna is provided for AM
reception, This antenna isdirectional, therefore
the strength of the received signals may varyde-
pending upon the location of the AM stations, In
some weak signal locations, it maybenecessary

to connect a ten foot length of hookup wire to the
external AM antenna connection to improve
reception, This wire may be draped behind the
equipment cabinet or spread along the base-
board of the room,

INDOOR ANTENNAS

Several types of indoor TV and FM antennas are
available that will provide satisfactory mono FM
operation of the Receiver instrong signalareas,
or from strong local stations, For stereo FM
however, an outdoor antenna should be used,

A simple folded dipole antenna can be made as
shown in Figure 2-4, from standard 300 Q twin
lead, This antenna can be placedonthe rear of a
large cabinet or nailed or stapled to a piece of
wood to reinforce it, Best reception will be ob-
tained from the stations that are broadside to this
antenna, Weakest reception will occur with those
stations that face the ends of the antenna,

ol

[
jo 5 FEET

N TS S I' A A A AT

f-

SOLDER SOLDER

ANTENNA LEAD-IN
ANY LENGTH

FM GND AM

FOLDED DIPOLE ANTENNA
MADE FROM 300 OHM TWIN
LEAD TRANSMISSION LINE.

Figure 2-4

OUTDOOR ANTENNAS

To receive weaker stations, or in weak signal
areas, an outdoor antenna will be necessary,
BEST RECEPTION FOR STEREO FM WILL
OCCUR WITH A COMMERCIAL FM OUTDOOR
ANTENNA AND 300 & TWIN LEAD, A VHF TV
antenna can also be used as an FM antenna,
since FM stations are actually located between
TV channels 6 and 7,
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Do not connect a TV antenna to both the TV set
and the Receiver at the same time, unless a TV
antenna coupler is used, or a weakanddistorted
signal may occur in bothunits, Pad type couplers
are not recommended because large amounts of
signal are lost in them, Use a preamplifier type
of coupler instead, where thereisnoloss of sig-
nal,

MULTI-PATH SIGNALS

FM or FM stereo signals sometimes become
noisy or distorted because they are reaching your
antenna from several directions at the same
time, See Figure 2-5, These multi-path signals
are usually reflected from objects suchaslarge
buildings or large metal structures, This type of
distortion can usually be eliminated or minimiz-
ed by turning your antenna until it is receiving
only one of these signals,

TRANSMITTING
ANTENNA Vv

DIRECT
SIGNAL

RECEIVING
ANTENNA--.‘. h

Figure 2-5

FOR A 3002 TO 750 UNBALANCED ANTENNA
HOOKUP, USE A MATCHING TRANSFORMER AND
752 SHIELDED CABLE.

3000 WINDING
<+

3000 TWIN LEAD
TO ANTENNA

750 WINDING
TERMINALS

< : 1
TRANSFORMER MOUNTED
I

AT ANTENNA

750 SHIELDED]|
CABLE |

(ANY LENGTHI |

£
(Do o 9]

Lemd ono am

F=

Figure 2-6

Unwanted reflected signals may also be picked up
on your antenna lead-in wire in strong signal
areas, To éliminate this condition, connect your
antenna lead-in to the antenna terminal strip as
shown in Figure 2-6 or 2-T,

3000 BALANCED ANTENNA HOOKUP
USING TWO 752 SHIELDED CABLES

750 SHIELDED CABLE
<l ] 1

INNER LEADS OF 752
SHIELDED CABLE TO
ANTENNA < i

Figure 2-7

INPUT CONNECTIONS

Shielded cables, terminated in standard phono
plugs, should be used to connect all signal
sources to the input sockets of your Receiver,
The following information gives the correct input
connections for the various types of signal
sources,

Phono Input

For magnetic or variable reluctance phono
cartridges,




B IEATHEIT

Page 141

Auxiliary Input

For use with most high level signal sources such
as a television receiver or tape recorders with
preamplifier output, A recordchanger or aturn-
table equipped with a crystal or ceramic stereo
cartridge may also be connected to the AUX
inputs, However, the BASS control should be
turned up in order to compensate for the low
frequency losses when using these cartridges,

Ground Terminal

In some cases the mechanism of a turntable or
a changer is not connected to the audio cable
shield, To reduce hum inthese cases, a separate
ground wire should be connected from the turn-
table to this ground terminal,

AC OUTLETS

120 V AC Switched Qutlet

For supplying power to other equipment used with
the Receiver, The other equipment can then be
controlled by the POWER switch on the Receiver
(350 watts maximum),

120 V AC Normal Outlets

For supplying power to devices such as record
changers or tape decks that may be damaged if
you turn off the power at the Receiver before you
shut off the mechanism (350 watts maximum),

MOUNTING THE RECEIVER

This Receiver may be installed in the Heathkit
Model AE-16 Cabinet, or it may be custom in-
stalled in your present cabinetry or wall panel-
ing, Instructions are given for both types of in-
stallation in the following pages, Use only the in-
structions that apply to your situation,

AE-16 Cabinet Installation

Refer to Figure 2-8 for the following steps.

Locate the four plastic feet supplied with the
AE-16 Cabinet and the four 6-32 x 3/4" self-
tapping screws, and four 9/16" flat washers
that were supplied with the Receiver, Then in-
stall the cabinet on the Receiver as follows,

PLASTIC FOOT
4 REQ'DI

COUNTERSUNK

£y HOLE

PLASTIC
TRIM-5TRIP

TURNED-UP
EDGE OF
LOUVER

Figure 2-8

( ) Place a soft cloth on your work area, Then
place the cabinet upside down on the cloth,

( ) Carefully remove the backing paper from a
plastic foot, then install the foot on the bot-
tom of the AE-16 Cabinet in line with the
countersunk hole and 1" from the edge of
the cabinet as shown, Press the foot firmly
into position,

( ) In a similar manner, install plastic feet at
the other three corners,

Refer to the inset drawing on Figure 2-8for the
next two steps,

( ) Install the plastic trim-strip, supplied with
the cabinet, onthe turned-up edge of the ven-
tilating louver at the rear of the cabinet top
(See Inset Drawing).

( ) Start at one endand press the trim-strip into
position along the entire length of the louver,
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AE-16
CABINET

T o
9/16" WASHER

6-32x3/4"
SELF-TAPPING
SCREW

AR- 15
RECEIVER

Figure 2-9

Refer to Figure 2-9 for the following steps,

( ) Place the cabinet on your work surface,

(

)

Pass the line cord through the cabinet and
insert the rear of the Receiver through the
opening in the front of the cabinet, Slide the
Receiver into the cabinetasfar as it will go,

Position one side of the Receiver over the
edge of the work bench., Then fasten the
cabinet to the chassis with two 6-32 x 3/4"
self-tapping screws and two 9/16' washers,
Repeat this procedure with the other side,

This completes the AE-16 Cabinet installation,

CUSTOM INSTALLATION

When planning your custom installation, keep in
mind that the Receiver requires adequate ven-
tilation and that the input sockets, speaker con-
nections, and AC outlets on the rear of the chas-
sis must be accessible. The connecting cables
should be long enough so they can be connected
or disconnected when the Receiver is removed
from its installed position,
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SUPPORT
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MINIMUM
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Figure 2-10

Figure 2-10 shows a typical installation in a wall the Receiver bottom plate, The method youuse to
or panel, The Figure shows the dimensions of secure the mounting board to the panel or wall
the panel cutout and the depth required behind area will depend upon the specific conditions you
the panel, The mounting board should be cut out encounter in your installation,

to allow adequate ventilation through the slots in




OPERATION

INTRODUCTION

The AR-15 Receiver operates fromany 105-125,
or 210-250 volt 50/60 Hz AC power source, All
controls are clearly marked and are accessible
from the front, Connections toSpeaker Systems,
Antennas, and Auxiliary equipment are clearly
marked and are made at the rear of the chassis,

The controls are divided into three parts:
Primary Controls and Switches, Figure 3-1
(fold-out from Page 134); Secondary Controls and
Switches, Figure 3-2, and Meters and Indicator
Lamps, Figure 3-3 (fold-out from Page 147),

The Normal Operation Program Reproduction
Chart (fold-out from Page 148) shows the type of
audio output obtained from different rocker
switch positions,

Refer to Figure 3-1 and preset the switches and
controls as follows:

( ) POWER: OFF,

( ) SPEAKERS: ON,

( ) LOUDNESS: OFF,

( ) NOISE FILTER: OFF.

( ) FM: NORM (Normal),

( ) TAPE MON (Monitor): OFF,

( ) MODE: STEREO,

( ) SOURCE: AM,

( ) BALANCE: Center of rotation,
( ) BASS: Center of Rotation,

( ) TREBLE: Center of rotation,

HEATHEIT®

( ) VOLUME: Center of rotation,

NOTE: Do not change the setting of the VOL-
UME control again until after the PHONO and
AUX (auxiliary) Level controls have been ad-
justed, Perform all of the adjustments in the
sequence listed on the following pages and do
not change the settings of any controls or
switches unless you are directed to in a step,

Refer to Figure 3-2 for the following steps,

( ) Turn the ten slotted-shaft L and R Level
controls, and the PHASE, SQUELCH, and
STEREO THRES (threshold) controls, be-
hind the hinged door on the front panel, to
their full counterclockwise positions,

AM OPERATION

The following procedure will help you adjust the
operating controls of your new Receiver so you
will realize the utmost enjoyment from its oper-
ation,

( ) Place the POWER switch in the ONposition,
Then tune in a local AM broadcasting station,
Tune for maximum deflection of the pointer
of the SIGNAL meter,

( ) Turn the L-AM/FM Level control clockwise
to obtain the desired sound output from the
left channel speaker,

( ) Now turnthe R-AM/FM Level control clock-
wise until the same sound output is obtained
from the right channel speaker,

NOTE: The preceding adjustments set the input
level of both the AM and FM signals,
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FM OPERATION

The following instructions tell you howto tune in
monophonic and stereophonic FM stations to ob-
tain the best reception,

MONOPHONIC FM

Refer to Figures 3-1 and 3-2 for the following
steps,

Change the settings of the following switches
only:

( ) SOURCE: FM,

( ) Tune in an FM station, Adjust the Tuning
knob until the pointer of the TUNE meter is
at the center line between the dark areasof
the meter scale, NOTE: Because of the high
sensitivity of the AR-15 Receiver and the
quantity of FM stations available for listen-
ing, it is possible to locate two stations that
are quite close together (200 kHz), When this
happens, it may be better to tune awayfrom
the adjacent station slightly for better lis-
tening, The pointer of the TUNE meter will
then not be at the center line as described
earlier,

( ) Now tune off-station until noise is heard
from your speaker systems, Then turn the
SQUELCH control clockwise just enough to
eliminate the between-station noise,

( ) Tune across the FM dial to check the
effectiveness of the squelch action, The
SQUELCH control may have to be turned off
(fully counterclockwise) to receive very
weak stations, As this control is turned
clockwise, only the strongest stations are
heard, NOTE: It is not necessary to adjust
the SQUELCH control each time you tune
in a station,

If high frequency noise is present when the FM
station is tuned in correctly, place the NOISE
switch in the ON position, This will reduce the
high frequency noise,

STEREOPHONIC FM

NOTE: The FM STEREO lamp will light only
when an FM stereo stationis tuned in, This lamp
will not light when monophonic FM stations are
tuned in,

( ) Place the MODE switch inthe STEREOposi-
tion,

( ) Tune across the FM dialuntil the FM STER-
EO lamp lights, indicating an FM stereo
signal, Adjust the Tuning knob until the sta-
tion is tuned in correctly with the pointer of
the TUNE meter at the scale centerline,

Pull out on the PHASE control, Adjust this
control for minimum sound from the speak-
er systems; then push the control back in,
This adjustment assures you of maximum
separation between the two channels,

()

NOTE: When an FM stereo transmission is re-
ceived, the FM STEREO lamp will light, How-
ever, if the station should play a monophonic re-
cording, while broadcasting in stereo, there will
be no stereo reproduction from your speaker
systems and the PHASE control cannot be set,

The setting of the STEREO THRES (threshold)
control determines the noise level that will auto-
matically switch your Receiver from stereo-
phonic to monophonic operation when the FM
switch is in the NORM position,

You may also want to place the FM switch in the
STEREQO ONLY position, In this position, only
signals from stations broadcasting FM stereo
will be reproduced,

( ) Adjust the STEREO THRES control full
counterclockwise,

( ) Tune in a weak noisy FM stereo signal, The
FM STEREOQO lamp should come on,

( ) Adjust the STEREO THRES control clock-
wise until the FM STEREO lamp goes out,
Now only FM stereo stations with a noise
level below this threshold level setting will
be reproduced in stereo and all others will
be reproduced monophonically,
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TAPE RECORDER OPERATION

Proper connections to the tape recorder are
illustrated in Figure 2-1 (Page 137), DO NOT
CONNECT A TAPE RECORDER TO THE RE-
CEIVER SPEAKER TERMINALS OR TO THE
LUGS OF YOUR SPEAKERS, as some recorder
manufacturers recommend, or the Receiver out-
put could become short circuited through the
common ground of the tape recorder, Also, many
tape recorders place a short circuit across their
input terminals while the recorder inputs arenot
being used,

The signals of any program selected by the
SOURCE switch appear at the TAPE OUTPUT
jacks, therefore, any source program canbe re-
corded by a suitable tape recorder,

The tape recording procedure is basically the
same for all Source switch positions, therefore,
operation in only one position of the switch will
be presented, Refer to Figures 3-1, 3-2, and
3-3 to identify switch and control positions, Re-
fer to Figure 2-1 for the Tape Recorder connec-
tions,

( ) Turn the SOURCE switch to the FM position;
then tune in an FM stereo station, Make sure
the Receiver MODE switchisinthe STEREO
position,

( ) Follow the Tape Recording procedure out-
lined in the Instruction Manual for your re-
corder and proceed to record the material,

TAPE RECORDER PLAYBACK

( ) Set up your Tape Recorder for stereoplay-
back operation,

Turn the Receiver SOURCE switch to the TAPE
position,

( ) Make sure the Receiver VOLUME control is
at its center-of-rotation position; then ad-
just the L-TAPE level control for the de-
sired sound output from your left channel
speaker,

( ) Now adjust the R-TAPE level control to ob-
tain the same sound output from your right
channel speaker,

TAPE MONITOR OPERATION

NOTE: If your Tape Recorder does not have a
Tape Monitor output circuit, disregard this in-
formation and proceed to the Phono and Aux-
iliary Level Controls section, If your Recorder
has a Tape Monitor output circuit, you can
monitor program material while it is being
recorded,

Set the switches and controls as follows:

( ) Turn the SOURCE switch tothe position that
is necessary to record the desired pro-
gram material, Set up your recorder for
Tape Monitor operation as stated in your
recorder Instruction Manual,

( ) Place the Receiver TAPE MON switch in the
ON position,

( ) Adjust the L TAPE MON level control for
the desired sound output from your left chan-
nel speaker,

( ) Now adjust the R TAPE MON level control
to obtain the same sound output from your
right channel speaker,

( ) Quickly flip the Receiver TAPE MON switch
on and off and note any difference in sound
output from your speaker systems, (There
will be a short time delay between the
source and tape information,) If necessary,
readjust the L and R TAPE MON level con-
trols to obtain the same sound output from
your speaker systems when the TAPE MON
switch is in either the ON or OFF position,



PHASE

Adjust this control as follows toob-
tain maximum separation between
the right and left FM stereo chan-
nels, Tune in an FM stereo station;
then pull out on the control, Adjust
the control for minimum output from
the speaker systems: then push the
control back in, Make this adjust-
ment eachtime a different FM stereo
station is tuned in if you desire max-
fmum channel separation at all
times,

SQUELCH

Adjust this control to eliminate
the neise that is heard when tuning
between stations, No squelch action
is produced when this control is
turned  fully counterclockwise,
Squelch action increases with elock-
wise rotation and reaches maxi-
mum at the full clockwise position,

If this controlis turned to maximum
(fully clockwise), only the strong
stations will be heard, It may be
necessary to turnthe SQUELCH con-
trol off to receive very weak stations,

STEREO THRES

The setting of the STEREO THRES
(threshold) control determines the
noise level that will switch the Re-
ceiver {rom stereo to monophonic
operation when a signal becomes too
weak and noisy for good sterec re-
production,
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LEVEL CONTROLS

Ten slotted-shait Level controlsare
used to adjust the signal levels of
all program material applied to the
input circuits of the left and right
channel amplifiers, Adjust the L
and R Level controls for each sig-
nal source to produce equal sound
output from the speaker systems,

FIGURE 3-2

HI TEMP

This lamp will light and the power
amplifiers will be shut off if the
temperature of the output transis-
tors becames too high due to an
overload, short circuit, insufficient
ventilation, etc, The lamp will go
out and the power amplifiers will
come on after the condition is cor-
rected and the output transistors
have cooled off,
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FM STEREO

This indicator lamp will glow stead-
ily when an FM stereo signal is re-
ceived,

SIGNAL

The SIGNAL meter operates when
you receive AM, FM and FM siereo
programs. and shows the strength
of the received signal, Tune for

maximum pointer deflection when
receiving AM stations, NOTE: There

TUNE

The TUNE meter only operates when
FM or FM siereo signals are re-
ceived, For precise tuning, adjust
the Tuning knob so the pointer of the
TUNE meter is at the center line
between the dark areas of the meter

is very little pointer deflection on scale,
weak stations. but they may still be
heard satisfactorily, \
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NORMAL OPERATION PROGRAM RI

This chart shows the type of audio output you can obtain with difi

__—
STEREO
SOURCE PROGRAM MODE FM THRES FM STEREO
SWITCH MATERIAL SWITCH SWITCH effect on LAMP IS
POSITION POSITION | POSITION | output (See :
Notes)
PHONO | Monophonic { MONO = = e
or Stereo
Stereo STEREO = - =
AM Monophonic | MONO or ' - =
STEREOQO
FM Monophonic | MONO NORM No effect OFF
or Stereo
Monophonic | MONO STEREQ | No effect OFF
only
Stereo MONO STEREQ | Condition 1 ON
only
Stereo MONO STEREO | Condition 2 OFF
only
Monophonic | STEREO | NORM No effect OFF
Stereo STEREO NORM Condition 1 ON
Stereo STEREO | NORM Condition 2 OFF
Monophonic | STEREO STEREO | No effect OFF
only
Stereo STEREO | STEREO | Condition 1 ON
only
Stereo STEREO STEREOQ | Condition 2 OFF
only
TAPE Monophonic | MONO = = -
or Stereo
Stereo STEREO = = £
AUX Monophonic | MONO = = =
or Stereo
Stereo STEREQO = - = i
|
T e e T e e e =]




2RAM REPRODUCTION CHART

an obtain with different combinations of switch settings,

_

NOTES:

NOTE: The TAPE MON switch must
be in the OFF position unless other-

In FM operation, the stereo threshold
circuit automatically switches the
multiplex circuits from stereophon-
ic to monophonic operation if the
stereo signal becomes too noisy
or if a monophonic station is tuned
The STEREO THRES control
should be adjusted so the Receiver
switches over to monophonic oper-
ation at the point where the noise
level is objectionable to you, NOTE:
Read the section on Multi-path Sig-
nals on Page 140 for additional in-
formation on noise and distortion,

Low noise level =

FM STEREO
AUDIO OUTPUT W E:
e | LAMP IS: Sk
= Monophonic both channels
wise specified,
= Stereophonic-left and
right channel
- Monophonic-both channels
OFF Monophonic-both channels
in,
OFF No audio output
1 ON Monophonic-both channels
2 OFF No audio output
Condition 1 =
OFF Monophonic-both channels phonic signal,
i ON Stereophonic-left and right 20 =
cHannal Condition 2 =
2 OFF Monophonic-both channels
OFF No audio output
i ON Stereophonic-left and right
channel
2 OFF No audio output
= Monophonic-both channels
= Stereophonic-left and right
channels
- Monophonic-both channels
- Stereophonic-left and right
channels

T e e e Ty Sy, WIS

Multiplex circuits will passa stereo-

High noise level =
Multiplex circuits switched over to
monophonic operation,
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PHONO AND AUXILIARY LEVEL CONTROLS

PHONO

( ) Turn the SOURCE switch to the PHONO po-
sition and play a stereo record, Make sure
the Receiver VOLUME and BALANCE con-
trols are in the center-of-rotation position,

( ) Adjust the R-PHONO level control for the
desired sound output level from your right
channel speaker,

( ) Adjust the L PHONO level control to obtain
the same sound output level from your left
channel speaker,

AUXILIARY

()

()

()

Turn the SOURCE switch to the AUX posi.
tion, Make sure the Receiver VOLUME and
BALANCE controls are in their center-of-
rotation position,

Adjust the L AUX level control for the de-
sired sound output level from your left chan-
nel speaker,

Adjust the R AUX level control to obtain

the same sound output level from your right
channel speaker,



IN CASE OF DIFFICULTY

NOTE: Refer to the Kit Builders Guide for Ser-
vice and Warranty information,

INTRODUCTION

This part of the Manual is intended toprovide you
with information that will help youlocate and cor-
rect any difficulty which might occur in your Re-
ceiver, This information is divided into four
sections, The first section contains suggestions
of a general nature in the following areas:

A, Visual checkover and inspection (Visual
Tests),

B. Precautions to observe when bench testing,

C. How to determine the area of the Receiver
in which the trouble is located (How to
Troubleshoot Your Receiver,)

D, Locating and correcting both the cause and
the effect of a trouble (Repairing The Re-
ceiver),

The second section consists of Troubleshooting

Charts, These charts call out specific problems
that may occur and list one or more conditions

HEATHREXIT®

or components that could cause each difficulty,
The resistor R numbers, capacitor C numbers,
coil and transformer L and T numbers, and the
test point numbers, are identified in these charts
by the same numbers that are used onthe Sche-
matic Diagram, X-Ray Views (Page 203) are also
provided to help you locate the components and
test points,

The third section consists of Stage-By-Stage Sig-
nal Injection (hum) tests in chart form, These
tests are arranged in numerical order, They
start with the power amplifier output circuits and
progress back toward the input circuits, one
stage at a time,

The fourth section is titled "Checking Compon-
ents,” This section tells you how to use the SIG-
NAL meter to check transistors, diodes, and
capacitors, Use this section in conjunction with
the Troubleshooting Charts and Stage-By-Stage
Injection charts,

149
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GENERAL SECTION

VISUAL TESTS

1.

3.

5,

About 90% of the kits that are returned for
repair, do not function properly due to poor
connections and soldering, Therefore, many
troubles can be eliminated by a careful in-
spection of connections to make sure they
are soldered as described in the Proper
Soldering section of the Kit Builders Guide,
Reheat any doubtful connections and be sure
all the wires are soldered at places where
several wires are connected,

Check to be sure that all transistors are
in their proper locations, and are installed

correctly,

Check the values of the parts, Be sure that
the proper part has been wired into the cir-
cuit, as shown in the Pictorial diagrams and
as called out in the wiring instructions, It
would be easy, for example, to installa 2200
Q (red-red-red) resistor in a step thatcalls
for a 220 § (red-red-brown) resistor,

Recheck the wiring, Trace each leadincol-
ored pencil on the Pictorialasitis checked,
It is frequently helpful to have a friend
check your work, Someone who is not fa-
miliar with the unit may notice something
you have consistently overlooked,

Check all wires connected to the circuit
boards, Make sure the wires do not extend
through the circuit board and make contact
with other connections or parts, suchas coil
shields or component leads,

If the difficulty still is not cured, read the
Precautions For Bench Testing section,
and section entitled How To Troubleshoot
Your Receiver, Refer to the Service section
of the Manual if you are unable to resolve
the difficulty and need assistance from the
Technical Consultation Department of the
Heath Company,

PRECAUTIONS FOR BENCH TESTING

1,

Be cautious when testing transistor circuits,
Although transistors have almost unlimited
life when usedproperly, they are muchmore
vulnerable to damage from excessive volt-

age or current than tubes, A vacuum tube
can often be operated under shorted, zero-
bias, excessive-voltage, or high-current
conditions for short periods of time without
materially damaging the tube, Any one of
these same conditions can completely de-
stroy a transistor instantly,

2. Be sure you do not short any terminals to
ground when making voltage measurements,
If the probe should slip, for example, and
short out a bias or voltage supply point, it
is almost certain to cause damage to one or
more transistors or diodes,

3, Do not remove transistors while the Re-
ceiver is turned on, since this could damage
the transistor,

CAUTION: The full AC line voltage ispresentat
several points (fuseholder, AC outlets, On/Off
switch etc,) in the power supply circuit of the
Receiver, Be careful to avoid personal shock
when performing the checks described,

HOW TO TROUBLESHOOT YOUR RECEIVER

If you know which area your trouble is in, apply
the Visual Tests listed, to that area, It may also
be helpful to apply the General Inspection listed
on Page 115,

You may also go directly to the Troubleshooting
Charts to see if the difficulty you are having is
listed in one of the "Condition" columns, If your
difficulty is listed here, check the Possible
Causes listed for that item and apply the Visual
Tests listed, to the Area of Difficulty,

If you cannot resolve your problem with the
Troubleshooting Charts, refer to the Stage-By-
Stage Signal Injection tests, beginning on Page
160, Perform these tests asdirected, First, they
will lead you to the area your trouble is in, When
you have localized your trouble down to one
area, check the Possible Causes listed for that
area, It may also be helpful to apply the Visual
Tests listed on Page 150 to that area,

The Checking Components section canbe usedin
conjunction with the Troubleshooting Charts and
Stage-By-Stage Signal Injection Charts to deter-
mine a faulty transistor, diode, or capacitor,
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REPAIRING THE RECEIVER

When you make repairs to your Receiver, make
sure you eliminate the cause as well as the
effect of the trouble, If, for example, you should
find a burned resistor, be sure you find out
what it was (wiring error, ete,) that caused the
resistor to burn, If the cause is not eliminated,
the replaced resistor will burn up when the
Receiver is put back into operation.

FACTORY REPAIR SERVICE

You can return your completed kit to the Heath
Company Service Department to have it repaired
for a minimum service fee, (Kits that have been
modified will not be accepted for repair,) If you
wish, you can deliver your kit to a nearby Heath
Authorized Service Center, These centers are
listed in your Heathkit catalog,

To be eligible for replacement parts under the
terms of the warranty, equipment returned for
factory repair service, or delivered to a Heath
Authorized Service Center, must be accompanied
by the invoice or the sales slip, or a copy of
either, If you send the original invoice or sales
slip, it will be returned to you,

If it is not convenient to deliver your kit to a
Heath Authorized Service Center, please ship it
to the factory at Benton Harbor, Michigan and
follow the following shipping instructions:

Prepare a letter in duplicate, containing the
following information:

Your name and return address,

Date of purchase,

A brief description of the difficulty,

The invoice or sales slip, or a copy of
either,

® Your authorization to ship the repaired
unit back to you C,0.D, for the service
and shipping charges, plus the cost of
parts not covered by the warranty,

Attach the envelope containing one copy of
this letter directly to the unit before pack-
aging, so that we do not overlook this impor-
tant information, Send the second copy of the
letter by separate mail to Heath Company,
Attention: Service Department, Benton Harbor,
Michigan,

Check the equipment to see that all parts and
screws are in place, (Do not include wooden
cabinets when shipping receivers, tuners, am-
plifiers, or TV sets, as these are easily
damaged in shipment,) Then, wrap the equip-
ment in heavy paper, Place the equipment in
a strong carton, and put at least THREE
INCHES of resilient packing material (shredded
paper, excelsior, etc,) on all sides, between
the equipment and the carton, Seal the carton
with gummed paper tape, and tie it with a
strong cord, Ship it by prepaid express, United
Parcel Service, or insured parcel post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022

TROUBLESHOOTING CHARTS "

The Troubleshooting Charts on the following
pages list specific difficulties that couldoccur in
your Receiver, Several possible causes are
listed for each difficulty,

Refer to the X-Ray Views of the circuit boards
(Page 203) and to the Chassis Photographs on
Pages 208 and 209, and to the Schematic (fold-
out from Page 213), to locate and identify the
parts listed in these charts,
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AMPLIFIER AND POWER SUPPLY CIRCUITS

TEST CONDITION AREA OF DIFFICULTY POSSIBLE CAUSE I
No.
1, Receiver completely Power supply circuit, 1, Blown fuse,
dead, 2, Open line cord or On-Off switch,
3, Faulty power transformer,
2, Pilot lamps on, but no Power supply circuit, 1, Open HI TEMP lamp,

sound, Output tran-
sistors overheated
but HI-TEMP lamp
not on,

2., Transistor Q503 open, 1
3, Diode D505 open,

3. Pilot lamps on but
no sound,

Speaker switch,

1, SPEAKER switch turned OFF,
2, Refer to the Stage-By-Stage
Signal Injection tests on
Page 160,

4, HI-TEMP lamp on
and amplifier op-
erating normally,

Power supply circuit,

1., Transistor Q503 shorted,

5. HI-TEMP lamp on,
No heating of out-
put transistors,

no sound,

Power amplifier,

1. Thermal circuit breaker
faulty,

6. Amplifier not op-
erating and output
transistors over-
heated, HI-TEMP
lamp not on,

Power amplifier,

1, Thermal circuit breaker loose
on heat sinks,

2. Faulty thermal circuit break-
er (will not open).

7. High frequency
oscillations from
left channel output,

Power amplifier left
channel circuit,

1, Check connections of L201,
C217, C219, and R239,
2, Check capacitors C207and C209,

8., High frequency
oscillations from
right channel output,

Power amplifier right
channel circuit,

1, Check connectionof 1202, C218,
C220, and R240,
Check capacitors C208and C210,
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CONDITION

AREA OF DIFFICULTY

Q&

S e — e e

POSSIBLE CAUSE

| _
Right channel dead,
Left channel OK,

1, Power amplifier
right channel
cirecuit,

1, Refer to Stage-By-Stage
tests on Page 160,

both channels in all
Source switch posi-
tions,

2, Power amplifier circuit,
3. Control preamplifier
circuit,

2. Control preampli-
fier right channel
circuit,
Left channel dead, 1, Power amplifier 1. Refer to Stage-By-Stage
Right channel OK, left channel tests on Page 160,
circuit,
2, Control preamplifier
left channel circuit,
Distorted output from Power amplifier left 1, Zener diodes ZD204L and/or
left channel at high channel circuit, ZD205L shorted.
volume level in all 2, Transistors Q203L, Q204L,
Source switch posi- Q205L, Q206L, or Q207L
tions, faulty,
Distorted output from Power amplifier right 1, Zener diodes ZD204R and/or
right channel at high channel circuit, ZD205R shorted,
volume level in all 2, Transistors Q203R, Q204R,
Source switch posi- Q205R, Q206R, or Q207R
tions, faulty,
Distorted output from 1, Power supply circuit, 1. Low positive (+) voltages, Check

voltages at test points in power
supply, power amplifier, and
control preamplifier circuits,

(Refer to Initial Checkout section of
Manual for detailed procedure,)

Hum with no signal Spiral shield assemblies, 1, Spiral shield not grounded,
input on all positions
of Source switch,
MRLRE RS Power supply. 1, Capacitor C501, C503, C505
or C508 open,
2, Transistor Q501 or Q502 short-
ed,
Control preamplifier, 1, Capacitor C111, C112, or C131
open,

15, | Hum with Source switch Phono preamplifier, 1. Shielded cable from L or R
in PHONO position (No phono input sockets not ground-
signal input). ed,

2, Capacitor C11 open,

16. | Tone controls do not Control preamplifier 1, TREBLE control not pushed in,

operate, secondary controls 2, Check wiring to switch on rear

on front panel,

of TREBLE control,
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RECEIVER AM CIRCUITS

TEST | CONDITION AREA OF DIFFICULTY POSSIBLE CAUSE
No.
15 No sound or weak AM circuits on AM-FM 1, Open or broken rod antenna
sound on AM op- circuit board, assembly,
eration, 2, Incorrect AM alignment (refer

to Alignment section of Manual
on Page 171),

3. Transistor G315, Q316, or Q317
defective,

4, Check wiring to Source switch,

5. Capacitor C376 faulty,

6, Faulty diode D308,

2, Distorted output of AM adjustments on 1, Improper AM alignment (refer
AM reception only, AM-FM circuit board, to Alignment section of Man-
ual),
3 Noise but no stations AM circuit on AM-FM 1, Check capacitor C397
heard on AM only, circuit board, 2, AM antenna L306 open,

Alignme::! is correct,

4, SIGNAL meter does AM circuit of AM-FM 1, AM METER adjust control (R378)
not operate on AM circuit board, setting incorrect,
only, 2, Check connections on R377,

R378, and R372,

5, SIGNAL meter does AM-FM circuits, 1. 19 kHz switch position incorrect,
not operate on AM Move to NORM position,
and FM, 2, 19 kHz switch faulty,

3. Check Source switch wiring,

Signal Meter Function 1, Switch position incorrect, Move
switeh on front apron to NORM position,
behind panel,
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RECEIVER FM CIRCUITS (Monophonic)

TEST
L,=N°' CONDITION
e FM reception weak

and noisy,

AREA OF DIFFICULTY

POSSIBLE CAUSE

¥

External, Not in
Receiver,

1, Poor or shorted FM antenna
connections,

2, FM antenna lead-in open be-
tween Receiver and antenna,

3. Antenna terminals shorted,

Receiver PHASE control,

1, PHASE control pulled out to
Phase Adjust position,

Multiplex circuits,

1, Coils L401, 1402, and/or L404
open,

right FM channel,

2. Hum with Source switch Power supply. 1, Capacitor C502 or C506 open,
in the FM position only,
No signal input,
3. Distortion on strong FM tuner or FM circuits 1. Faulty FM tuner,
signal stations, AGC of AM-FM circuit board, 2, Check FM tuner connections to
(automatic gain con- circuit board,
trol) circuit not op- 3. Diodes D306 and/or D307 faulty,
| erating properly, 4, Capacitor C366 open,
4, TUNE meter not op- FM circuits on AM-FM 1, Transformer T302 slug im-
erating properly, circuit board, properly adjusted (refer to
Alignment section of Manual),
2, Faulty meter or meter con-
nections,
3. Check wiring to Source switch,
5. No operation from Multiplex circuits, 1, Coil L405 or L406 open,
left FM channel, 2, Check wiring to Source switch,
3, Dual diode D427 faulty,
4, Transistor Q406 or Q408 faulty,
6. No operation from Multiplex circuits, 1, Coil L407 or L408 open,
2
3
4

Check wiring to Source switch,
Dual diode D428 faulty,
Transistor Q407 or Q409 faulty.
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CONDITION

AREA OF DIFFICULTY

POSSIBLE CAUSE

FM completely dead, FM circuits on AM-FM 1, Transistor Q305, @309, or
SIGNAL and TUNE circuit board, Q310 faulty,
meters inoperative, 2. FM tuning unit faulty,
3, Check jumper wires on
circuit board,

8. No FM reception, FM circuits on AM-FM 1. Diode D301 and/or D302 faulty,
SIGNAL meter op- circuit board, 2. Transformer T302 faulty,
erates but TUNE 3. Crystal filter F302 faulty,
meter does not 4, Transistor Q306 faulty,
operate, 5. Integrated circuit IC301 or

1C302 faulty,

9, SIGNAL and TUNE Receiver SQUELCH 1, SQUELCH control misadjusted,
meters operative, control, 2, Check connections on SQUELCH
but no FM reception, control,

Multiplex circuits, 1. Coil L401, L402 or L404 open,
2, Diode D421 open,
3, Capacitor C412 or C416 open,
4, Transistor Q403 or Q404
faulty,

10, | Distorted output on FM circuits, 1, Diode D301 or D302 faulty,

FM only, 2, Transformer T302 top slug im-
properly adjusted,
3, Transistors Q307 or Q308 faulty,

11, | SIGNAL meter inop- AM-FM circuits, 1, Diode D303, D304 or D305 faulty,
erative on FM only, 2, 19 kHz switch in wrong position,

Move to NORM,

12, SIGNAL Meter does not SIGNAL METER 1. Mechanical adjustment of meter,
read zero when Receiv- Adjust the meter as shown below,
er is in these positions:

OFF, AUX, TAPE, or
PHONO,

13, TUNE Meter does not TUNE METER éja.._...-—— 1, Remove foam
read zero (center) = tape,
when Receiver is in < ><——2, Remove tape
these positions: over small hole,
OFF, AUX, TAPE, 73 3, Adjust lever
or PHONO, one way or the

NS other to read O,

inside of the meter,

Use a small
screwdriver or similar tool,
Be careful not to damage the
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RECEIVER FM CIRCUITS (Stereophonic)

CONDITION

et

AREA OF DIFFICULTY

POSSIBLE CAUSE

1 FM reception normal, FM
STEREO indicator does
not light, and no stereo
reproduction, Lamp is
good,

Receiver control switch,

1, MODE switch in MONO position,
2, STEREO THRES set too high,

Multiplex cireuits,

1, Check adjustment of coil L4089,

2., Transistor Q405, Q410. Q411,
@417, Q418. Q419. or @420
faulty,

2; FM reception normal.
FM STEREO indicator
lights but no stereo
reproduction.

Multiplex circuits,

1. Transistor Q405 faulty,

2, Dual diode D429 faulty.

3, Check adjustment of slug in
transformer T402.

NOTE: Perform steps as shown in

Multiplex Adjustments on Pages 130

through 132,

3. FM STEREO indicator
lights on all FM
stations.

Multiplex cireuits,

1. Transistor Q419 or Q420 faulty,

4, SQUELCH control and
STEREO THRES con-
trol both inoperative,
FM reception normal,

Multiplex circuits,

FM circuits.

1, Diode D430 or D431 faulty,

2, Transistor Q413, Q414 or Q415
faulty,

3. Capacitors C347 and C354
touching or too close to each
other, See the NOTE in the
right-hand column of Page 52,

5. SQUELCH control inop-
erative, STEREO THRES
control action correct,
FM reception normal,

Multiplex circuits,

1, Diode D421 gpen,
2, Transistor Q401, Q402, or Q412
faulty,
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RECEIVER FM CIRCUITS (Stereophonic) (cont'd.)

e e,
CONDITION AREA OF DIFFICULTY POSSIBLE CAUSE

STEREO THRES control Multiplex circuits, 1, Transistor Q418, Q419, or
inoperative, Squelch Q420 faulty,
action correct, FM recep-
tion normal,

Stereo reproduction Multiplex circuits, 1, Transformer T401 incorrectly
garbled or distorted, adjusted,
NOTE: Refer to Multiplex Ad-
justment procedure on Page 130,
2, Capacitor C413 open,

8, Little or no separa- Receiver secondary 1. PHASE control misadjusted (re-

tion of stereo signals, controls, fer to FM Operation section of
the Manual on Page 146),

2, Separation control (R442) mis-
adjusted,

Multiplex Circuits, 1, Diode D423, D424, D425, D426
or D432 faulty,
2. Transistor Q405 faulty,
3. Capacitor C416 faulty,
4, Open winding on transformer

T401,

9. Left and Right Multiplex Circuits, 1, Station error,
channels inter- 2, Misadjustment of coil L409,
changed (FM transformer T402, or PHASE

stereo only). control,
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STAGE-BY-STAGE

This section of the Manual consists of a sys-
tematic series of hum tests that help you locate
the area a trouble is in, The hum signals are
introduced into the circuits at various test
points, through the blade of a small screw-
driver, from the normal hum pickup from
your body, The loudness of the hum should
gradually increase as you progress through the
test points on the charts (from the output toward
the input circuits).

The area of trouble will be located between the
point where normal hum response is not obtain-
ed, and the immediately preceding point where
normal response was obtained,

After the area of trouble is located, itis neces-
sary to locate the exact trouble inthis area, The
Possible Cause column in each chart lists sever-
al possible causes of trouble for each area, It
may also be helpful to apply the General Inspec-
tion on Page 115 to the area of trouble,

CAUTION: Full AC line voltage will be present
at several places in the Receiver when the line
cord plug is connected to an AC outlet, Be espe-
cially careful that youdo not touch the AC acces-
sory sockets, POWER switch, or fuseholder,

Use a thin-bladed screwdriver or other thin
metal object for these tests. Hold the screw-
driver with one finger touching the shaft; then
touch the end of the blade to the numbered test
point or component terminal listed in the chart,
Touch only the point listed, An example of this
procedure is given later,

There are three areas in which two identical cir-
cuits are used: the phono preamplifier, the con-
trol preamplifier, and the Power Amplifier cir-
cuits, The circuit part numbers for resistors,
capacitors, and coils in the left channel circuits
in each of these areas are identified by odd num-
bers on the Schematic, The corresponding num-
bers for resistors, capacitors, and coils in
the right channel circuits are identified by even
numbers onthe Schematic, Transistors are num-
bered both odd and even in both channels, All
right-channel numbers are listed in parentheses
after the left-channel numbers in the following
steps.

SIGNAL INJECTION

Circuit part numbers have been assigned to all
circuit board components as follows:

NUMBER SERIES CIRCUIT BOARD

0- 99 Phono Preamplifier
100-199 Control Preamplifier
200-299 Power Amplifier
300-399 AM-FM
400-499 Multiplex
500-599 Power Supply

The Power Amplifier, Control Preamplifier,
and Phono Preamplifier Charts apply to boththe
right and left channel circuits, The left channel
test point and/or part number is given first, This
is followed by the corresponding right channel
test point and/or part number in parentheses,
For example: R107 (R108), collector (C) of Q203L
(Q203R), or point 21 (22), First determine the
channel that does not respond properly; then
apply the hum tests, as directed in the charts,
to the appropriate left or right channel com-
ponent or test points,

If a vacuum tube voltmeter is available, it may
be helpful to compare the voltage readings in the
area of trouble with the correct readings indi-
cated on the Schematic, Be sure to remove the
line cord plug from the AC outlet before you make
any repairs to the Receiver,

NOTE: Refer to the X-Ray Views of the circuit
boards (Page 203) and to the Chassis Photo-
graphs on Pages 208 and 209, and to the Sche-
matic (fold-out from Page 213), to locate and
identify the parts listed in these charts,

SIGNAL INJECTION EXAMPLE

Suppose that the sound from your right channel
speaker is normal but there is no output from
your left channel speaker, You have tried an-
other speaker but there is still no output from
the left channel,

Touching the screwdriver tothe base (B) of tran-
sistor Q203L produces normal response, The
screwdriver is then moved to the base of tran-
sistor Q201L. At this point, a reduced response
or possibly no response at all is produced.
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The normal response produced by touching the 3.
base of Q201L should be greater than that pro-
duced by touching the base of Q203L, The fact
that it is not greater in this example indicates 4,
one of the following conditions (as shown on
the following Power Amplifier Chart): 5.

1, Transistor Q201L or Q202L open, shorted,
or incorrectly installed,

Capacitor C203 or C205 open or changed in
capacitance,

Capacitor C211 shorted,

Resistors in transistor circuits faulty or in-
correctly installed,

POWER AMPLIFIER SIGNAL INJECTION
CHART

( ) Disconnect the orange (or white-orange)

2, Resistor R215 open or changed in value,

TEST INJECTION
POINT

NORMAL HUM
RESPONSE

wire from Point 1 on the ecircuit board,

POSSIBLE CAUSE IF HUM RESPONSE
IS NOT NORMAL

Point 1 on either
circuit board,

Medium-loud hum,

1, If normal hum response is ob-
tained, omit tests number 2 and
3-

2. If normal response is not ob-
tained, proceed with the remain-
ing tests in this chart,

2, Base (B) of Q203L
(Q203R).

Low hum or click,

1, Transistor Q203L (Q203R),
Q204L (Q204R), Q205L (Q205R),
Q206L (Q206R) or Q207L
(Q207R).,

2, Resistors in above transistor
circuits faulty,

3. Capacitor C221 (C222),

4, No voltage at Point 5 on either
circuit board,

3, Base (B) of Q201L
(Q201R).

Medium-loud hum,

1, Transistor Q201L (Q201R)or
Q202L (Q202R).

2. Resistor R215 (R216) open or
changed in value,

3, Capacitor C203 (C204) or C205
(C206).

4, Capacitor C211 (C212) shorted,

the trouble

! ) Set the controls to the following positions:

4, Reconnect the orange (or white-orange) wire to Point 1 on the circuit board, If the trouble has been
corrected, and no further troubleshooting is necessary, put the Receiver back into operation, If
is still not corrected, proceed to the tests in the Control Preamplifier Chart,

VOLUME - Fully counterclockwise,

SOURCE - AUX,

BALANCE - 12 o'clock position,




m

Page 162

I—]:EfLTI—IB:IT

CONTROL PREAMPLIFIER SIGNAL
INJECTION CHART

NOTE: It may be necessary to reposition the
AM-FM circuit board to reach some of the
test points on the control preamplifier cir-
cuit board, Refer to Details 7-32A and 7-32B
and to the steps on Pages 121 and 122 that go
with these Details to unfasten and position the
circuit board, To remount this circuit board

again, refer to Detail 7-32C and the steps on
Page 128 that go with this Detail,

Refer to Figures 6-3 and 6-4 (fold-out from Page
203) to locate the test injection points that are
called out in the chart,

NOTE: In each of the following tests, turnup the
VOLUME control enough to hear the hum,

NORMAL HUM
RESPONSE

TEST | TEST INJECTION
No. POINT

1. Point 21 (24) on the Low hum,
Preamplifier

circuit board,

#

POSSIBLE CAUSE IF HUM
RESPONSE IS NOT NORMAL

1, If normal response is not ob-
tained, the circuits containing
Q105L (Q105R), Q104L (Q104R),
Q103L (Q103R) are operating
incorrectly, Perform tests num-
bers 2 through 6,

2, If normal response is obtained
at point 21 (or 24), disregard
test 2 and 4 and start with test
5.

3, Resistor RI139 (R140), R145
(R146), R147 (R148) or RI153
(R154) open,

4, BASS or TREBLE controls
faulty.

2N Base (B) of Q104L Medium hum, 1, Transistor Q105L (Q105R)
(Q104R). shorted or improperly installed,
2. VOLUME control turned coun-
terclockwise,
3. Transistor Q104L (Q104R)
faulty.
3. Collector (C) of Q103I] Low hum or click, 1, VOLUME or BALANCE control
(Q103R). misadjusted,

2, TREBLE control pulled out, or
TONE-FLAT switchon TREBLE
control improperly wired,

3, Transistor Q103L (Q103R)
shorted,
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TEST | TEST INJECTION NORMAL HUM POSSIBLE CAUSE IF HUM
No. POINT RESPONSE RESPONSE IS NOT NORMAL
—_——— —_—
4, Base (B) of Q103L Medium hum, 1, Transistor Q103L (Q103R)
(Q103R). faulty,
2, Resistor R155 (R156) open,
5, Base (B) of Q102L Medium-to-loud hum, 1, Transistor Q102L (Q102R) faulty,
(Q102R), 2, Capacitor C107 (C108), C1i11
(C112), or C113 (C114) faulty
or reversed polarity,
6. L AUX (R AUX) Medium-to-loud hum, 1, L AUX (R AUX) Level control
input jack, counterclockwise,
2, TAPE MON switch in ON posi-
tion or improperly wired,
3. SOURCE switch improperly
wired,
4, Capacitor C103 (C104) faulty,
5. Resistor R103 (R104) or R117
(R118) open,
6. Level control R105 (R106) faulty,
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PHONO PREAMPLIFIER SIGNAL Details 7-32A and 7-32B and the steps on
INJECTION CHART Pages 121 and 122 that go with these Details to
unfasten and position the circuit board, To re-

NOTE: It is necessary to reposition the AM- mount the circuit board again, refer to Detail

FM circuit board to reach the test points on the 7-32C and the steps on Page 128 that go with this
control preamplifier circuit board, Refer to  Detail,

TEST | TEST INJECTION NORMAL HUM POSSIBLE CAUSE IF HUM r
No. POINT RESPONSE RESPONSE IS NOT NORMAL

_ —— = |
NOTE: Set the L PHONO and R PHONO level
controls to the center of their rotation before

making any of the following tests, Set the
SOURCE switch to the PHONO position,

E 13 Point 8 (11) on the Low hum, NOTE: 1, TAPE MON switch is in ON
control pream- Turn up VOLUME position,
plifier circuit control enough 2. Poor connection or wiring error
board, to hear hum, on SOURCE switch,

3, Level control R111 (R112) faulty,

2, Base (B) of Q2L Medium-to-loud 1, Capacitor CT7 (C8) faulty,
(Q2R), hum, 2, Poor connection at Point 2 (or
Point 4),

3. Transistor Q2L (Q2R) faulty,

3. Base (B) of Q1L Loud hum, 1, Transistor QIL (QIR) faulty,
(Q1R). 2, Shielded cable to Point 1 (Point
3) shorted,

4, LEFT PHONO Loud hum, 1, Capacitor C1 (C2) open or poor |
(RIGHT PHONO) connection,
input jack, 2. Shorted input cable to LEFT |

PHONO (RIGHT PHONO) jacks,
(Cable from record player or
changer.) Disconnect Phono in-
put cables, then recheck at the
LEFT PHONOjackor the RIGHT |
PHONO jack,

This completes the In Case Of Difficulty section
of the Manual,
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CHECKING COMPONENTS

INTRODUCTION

The Signal Meter can be used to check transis-
tors, diodes, and capacitors, Complete the fol-
lowing steps before you proceed to the instruc-
tions which concern the particular component you
have to check,

Refer to Figure 1-5 (fold-out from Page 116) for
the following steps,

( ) Connect the test clip leadtolug 3 of the Sig-
nal Meter Function switch (S-2).

( ) Place this switch in the R position,

( ) Disconnect both redstranded wires from lug
1 of capacitor CA,

( ) Disconnect both blue transformer leads
from connectors 5 and 7 of the power supply
circuit board,

TRANSISTORS AND DUAL DIODES

Touch one lead to
the chassis, as
directed in col-
umn #2 of the
chart.

Connect the test
clip to another
lead, as directed
in column #3 of
the chart.

( ) Place 1" lengths of small sleeving (braided)
over the bare ends of the four wiresto cover
the stripped ends,

HOW TO CHECK TRANSISTORS, DUAL DIODES
AND OTHER DIODES

A. TUnsolder and remove the component,

B. Connect the leads of the component as shown
in the two example illustrations: for transis-
tors and dual diodes, or for diodes.

C. After studying these illustrations, proceed
to the Checkout Chart on Page 166, and
locate the component in column #1 that cor-
responds to the one you removed from the
Receiver, Then follow the instructions at the
top of the remaining three columns, A sep-
arate test is listed on each line of the chart,

DIODES

@ Touch one lead
to the chassis,
as directed in
column #2 of the
chart.

4 _dCHASSIS

@ Connect the test
clip to the other
lead, as directed
in column #3 of
the chart,
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NOTE: Recheck each reading to verify that the

part is defective,

1 2 3 4
e e e
Connect the Connect the
TRANSISTORS following TEST CLIP TO| SIGNAL METER READING

TRANSISTOR TRANSISTOR
LEAD TO THE LEAD
CHASSIS

2N5232A < B =

2N3393 .

2N3416

2N3859A 2 g

L842

TZ1160 m e 5

WIDE SPACE
BETWEEN E AND C

TA-7311




B g=saTERIT

Page 167

TRANSISTORS

LOCATING TAB

Connect the
following
TRANSISTOR
LEAD TO THE
CHASSIS

Connect the
TEST CLIP TO
TRANSISTOR
LEAD

SIGNAL METER READING

LOCATING TAB
ION TRANSISTOR:
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Connect the

Connect the

LOCATING TAB
|ON TRANSISTOR

following TEST CLIP TO
TRANSISTORS TRANSISTOR TRANSISTOR SIGNAL METER READING
LEAD TO THE LEAD
CHASSIS - —
B (1 HIGH

i,

2N3055
NOTE: This
type of transisto
does not have to be ™\
removed from the
Receiver, Disconnect the
leads from each lug.

DUAL DIODES

& LOW

Connect the
following
DIODE LEAD
TO THE

CHASSIS

Connect the
TEST CLIP TO
DIODE LEAD

SIGNAL METER READING

c As

C

Al HIGH

C

A2

OTHER DIODES
56-47 A ‘ [od
57-27

\
MARKED END
56-25
56-26 A c
56-33 O

MARKED END
A @ C

MARKED END

57-42
56-44
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HEATI—IKIT
HOW TO CHECK CAPACITORS

These instructions are divided into two groups,
The first group is for capacitors of 50 ufd and
above, The second group is for capacitors
below the value of 50 pfd, After reading steps
A, B, and C, proceed tothe group of instructions
for the part you intend to check,

A, Unsolder and remove the capacitor,

B. Discharge the capacitor by touching the
leads together, (Note the special discharg-
ing instructions below for the 8000 pfd and
the two 4000 ufd capacitors,)

C. Connect the test clip to one lead, Then,
while watching the Signal meter, touch the
other lead to the Receiver chassis, (Note
the special instructions for the electrolytic
capacitors,)

!
o [resr -
*|cLiRp

How to Discharge The 4000 And 8000 yfd
Capacitors

The 4000 pfd and 8000 pid capacitors retain a
very high charge and should be handled care-
fully, Never touch the lugs of the capacitor
until you are sure it is discharged, Use either
of the following two methods to discharge these
capacitors,

METHOD A: Leave the Receiver turned off for
approximately five minutes, This will allow the
capacitor to discharge through the Receiver
circuitry. Then short the two lugs of the capac-
itor together momentarily with the blade of a
screwdriver, Now it is safe to disconnect the
wires and check the capacitor,

METHOD B: Turn the Receiver off and short
the two lugs of the capacitor together with a

1000 @ 1 watt resistor, Leave the resistor be-
tween the lugs for one minute; then remove it,
Now short the two lugs together momentarily
with the blade of a screwdriver, It is now safe
to disconnect the wires and check the capacitor,

How To Connect Electrolytic Capacitors To
The Meter And Chassis

Each electrolytic capacitor has a positive (+)
mark at one end, When checking one of these
capacitors, always connect the positive (+) lead
to the test clip and the other leadto the chassis,

Checking Capacitors

Use the procedure in steps 1, 2, 3, and 4 for
checking capacitors of 50 pfd and above, Use
the procedure in steps 5, 6, and 7 for capac-
itors below the value of 50 ufd, Read through
the steps before proceeding with a check,
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1, If the meter pointer deflects to the right
side quickly, and then gradually returns to
the left side the capacitor is not faulty,
NOTE: The time it takes for the pointer to

return to the left side depends upon the enPRCTow ok
value of the capacitor. A 50 pfd capacitor ===~
for example, will cause the pointer to re- ‘\: % '/5
turn more rapidly than a 4000 pfd capac-
itor,

2. If the meter pointer deflects to the right CAPACHORTED) T
side and stays there, the capacitor is R
faulty (shorted). . j

3. If the meter pointer does not deflect at all, CRPNCTTOR EABUTY

but stays at the left side, the capacitor is e e e
faulty (open). 0\

4, Recheck the capacitor, but first discharge (

it by touching the leads together, :D:\:

The next three steps are for checking capac-
itors below the value of 50 pfd.

Because of the small capacitance of these ca-
pacitors it takes only a split second to charge
them, Therefore, it is difficult to determine if
the capacitor is not faulty or is faulty (open).
Recheck the capacitor several times while
watching the meter closely, Be sure to discharge
the capacitor each time before repeating the
check.

CAPACITOR OK
q\. e 85
» -

5. If the meter pointer deflects slightly and then
remains at the left side, the capacitor is not
faulty,

6. If the meter pointer does not deflect at all, i | il

but remains at the left side, the capacitor ssess
is faulty (open). ‘\ .

CAPACITOR FAULTY

7., If the meter pointer deflects to the right \EHORTED)
side and stays there, the capacitor isfaulty Deess
(shorted). . /5

NOTE: Before turning the Receiver ON again, to connecting the wires, be sure to place the
reconnect all of the wires that you disconnected SIGNAL Meter Function switch in the NORM
to make these checks (refer to Page 165 and  position, '
Figure 1-5 fold-out from Page 116). In addition




ALIGNMENT WITH

INSTRUMENTS

AM ALIGNMENT

It is recommended that only persons familiar
with instrument alignment perform the following
adjustments, and then only if unsatisfactory op-
eration occurs after the Adjustments are com-
pleted,

NOTE: Before starting to align your Receiver,
make sure the pointer stays at the correct lo-
cation on the dial when the AM-FM Tuning knob
is rotated fully counterclockwise,

AM ALIGNMENT CHART

Connect AM Set frequency of Set AM dial

signal generator | AM generator
to: modulated 30% at

Equipment Needed: AM Signal Generator with
modulated RF output at 400 Hz,

Refer to Figure 4-1 (fold-out from this Page) for
the location of the transformers, coils, and ca-
pacitors to be adjusted in the following steps,

( ) Set the SOURCE switch to the AM position,

Adjust for maximum
deflection of the
SIGNAL Meter pointer,

pointer to:

generator

400 Hz to:
Adjust
e 1 | AM antenna ter- | 455 kHz

Extreme low 1, Slug in T304,

Meter pointer
deflects approx-
1 imately two
divisions.

output at- minal and frequency 2. Top and bottom slugs

tenuator so ground, end of dial. in T303,

the SIGNAL :
S 2 | Loosely coupled | 600 kHz 60 on 1.* Slowly turn the dial

to rod antenna AM dial, pointer back an_d
(lay hot lead of forth (on each side
AM generator of the station fre-
close to rod), quency) while ad-
justing the slug in
coil L307,
2, Slug in L308,
3 | Loosely coupled | 1400 kHz 140 on 1. C384-AM 0OSC,
to rod antenna, AM dial, 2, C378-AM RF.
3, C375-AM ANT,

*NOTE: Maximum meter deflection may be
+20 kHz from the station frequency,

This completes the AM Alignment procedure,
Continue with the FM Alignment procedure,

HEATIHEIIT?

4 | Repeat steps 2 and 3 until no improvement is obtained,

1m

=
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FM ALIGNMENT

Equipment Needed:

FM Signal Generator

Harmonic Distortion Analyzer

AC VTVM (Vacuum Tube Voltmeter)
Refer to Figure 4-2 (fold-out from this Page) for
the instrument connecting points, and the loca-
tion of the transformers, coils, and capacitors to
be adjusted in the following steps,
Set the Receiver controls as follows:

( ) SOURCE switch: FM position,

( ) SQUELCH control: Fully counterclockwise,

( ) STEREO THRES control: Fully clockwise,

( ) L-AM/FM Level control: Fully clockwise,

( ) R-AM/FM Level control: Fully clockwise,

RATIO DETECTOR (T302)

( ) Connect the FM Signal Generator to the
Receiver FM antenna terminals with a 300
Q lead, Set the Generator frequency to 98
MHz (with no modulation), as shown in part
1 of Figure 4-3, with an unmodulated RF
output signal of 100 pv,

97 ata 9g
1 |[|||t!11;||1

2 1 Illglal J_|9|9I 11
ey e I
Figure 4-3

( ) Tune the Receiver to this 98 MHz signal,
Carefully adjust the Tuning knob until the

pointer of the TUNE Meter is at the center
mark on the TUNE Meter scale, (See part
1 of Figure 4-4).

The objective of the next two steps is to adjust
the secondary of ratio detector transformer T302
so that an equal increase or decrease in fre-
quency, will produce an equal left or right de-
flection of the pointer of the TUNE Meter, NOTE:
The Signal Generator dial readings showninpart
2 and 3 of Figure 4-3, and the TUNE Meter
scale readings shown in part 2 and 3 of Figure
4-4 are representative only, The actual Signal
Generator dial setting and the actual TUNE Meter
readings will probably be different than those
shown in these Figures,

( ) Increase the frequency of the Signal Gen-
erator until the TUNE Meter pointer moves
away from the scale center line and then
just starts back toward the center line,
Note the reading of the Signal Generator
frequency dial (see part 2 of Figure 4-3)
at this point, Also note the amount that the
TUNE Meter pointer deflects awayfrom the
center line (see part 2 or 3 of Figure 4-4),

( ) Adjust the FM Signal Generator frequency
an equal amount on the other side of the
98 MHz center frequency, and note how far
the TUNE Meter pointer deflects on the
other side of the center line (see part
4 of Figure 4-4),

1 POINTER CENTERED. ZDEFLECTION TO RIGHT,

i

3 DEFLECTION TO LEFT. |  EQUAL DEFLECTION.

= | e

— |

Figure 4-4
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i
]
|
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(
1
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1
¢
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1
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| ) Now adjust the bottom slug (the one nearest
the circuit board) in ratio detector trans-
former T302 for an equal left and right
deflection of the TUNE Meter pointer when
the Signal Generator frequency is alter-
nately changed equal amounts above or below
the center frequency of 98 MHz (see parts
2 and 3 of Figure 4-3),

{ ) Set the center frequency of the FM Signal
Generator to 98 MHz and set the modula-
tion selector switch to 400 Hz, Set the Gen-
erator modulation control for a deviation of
75 kHz and set the RF attenuator to pro-
duce an output of 1000 pv,

{ ) Connect the Harmonic Distortion Analyzer
and the AC VTVM between the Receiver left
or right TAPE OUTPUT jack and ground,

{ ) Tune the Receiver to this 98 MHz signal,

{ ) Turn the SEP ADJ (separation adjust) con-
trol fully clockwise as viewed from the
component side of the multiplex circuit
board, Then turn the control counterclock-
wise 1/4 turn, Refer to Figure 4-5,

SEP
ADJ
CONTROL

Figure 4-5

{ ) If the percent of harmonic distortion ex-
ceeds .5 percent, adjust the top slug (this
is the one farthest from the circuit board
ratio detector transformer T302 for mini-
mum distortion,

This completes the alignment of the ratio de-
tector circuit,

MIXER OUTPUT TRANSFORMER

Refer to Figure 4-2 (fold-out from Page 172)
for the following steps,

( ) Connect the Harmonic Distortion Analyzer
and the AC VTVM between the Receiver left
or right TAPE OUTPUT jack and ground,

( ) Set the FM Signal Generator center fre-
quency to 98 MHz and the modulation se-
lector switch to 400 Hz, Set the modulation
control for a deviation of 75 kHz,

( ) Connect the FM Signal Generator tothe Re-
ceiver FM antenna terminals through a 300
§ resistive matching network as shown in
Figure 4-6,

MATCHING NETWORK

50 2 COAX

g
(GENERATOR
VOLTAGE)

S E L F L ELETSs

1500

300 2 TWIN LEAD
ANY LENGTH

15002
300 2
aauucsn(Ee)

{GENERATOR Eq
INPUT

VOLTAGE!

1500

Figure 4-6

( ) Adjust the output of the Signal Generator
to 4 pv (2 pv if a balun match is used),

() Carefully tune the Receiver to this 98 MHz
signal,

( ) Adjust the top and bottom slugs in trans-
former T301 for minimum distortion,

NOTE: The Harmonic Distortion Analyzer should
indicate 3 percent or less total harmonic dis-
tortion, This is equivalent to a 30 db signal-
plus-noise to noise ratio,
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FM ALIGNMENT CHART

FM SIGNAL GENERATOR
Connect
To: and Output To:

terminals
through 300 @
matching
network,

Set Receiver | Connect Harmonic
Center Frequency | Dial Pointer | Distortion Analyzer | Maximum AC VTVM

—

FM Antenna | 90 MHz at 4 uv 90 MHz
(see NOTE),

Adjust For:
And AC VTVM To: Reading with Minimum
Harmonic Distortion,

Left or right L.305,
TAPE OUTPUT L304,
jack, L303,
L301,

Same as 106 MHz at
Step 1, 4 pv (see
NOTE).

Same as above C326.
for Step 1, C323,
Cc313.
C303.

Repeat Steps 1 and 2 until no further improvement can be obtained,

NOTE: Increase output as necessary for initial readings; then reduce output to 4 pv (2 pv if

balun match is used).

Disconnect the Signal Generator, Harmonic Dis-
tortion Analyzer, VTVM, and the antenna match-
ing network from the Receiver,

This completes the FM Alignment procedure,

MULTIPLEX CIRCUITS

An Audio Generator and an Audio VIVM are
required to align the multiplex circuits, An
FM Stereo Generator may also be used if one
is available,

NOTE: An oscilloscope may be used as a moni-
toring device if desired, No waveforms are
shown in the Manual, however, as the oscillo-
scope will only show if the waveform being ob-
served should distort due toexcessive input sig-
nal voltage from the alignment generators.

Preset the Receiver controls and switches as
follows:

SOURCE: FM,
VOLUME: Full counterclockwise,

PHASE: Pushed in and turned to center of ro-
tation,

SQUELCH: Full counterclockwise,
STEREO THRES: Full counterclockwise,
MODE: MONO.

FM: NORM,

NOISE FILTER: OFF,
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Refer to Figure 4-7 for the next two steps, () Place a short length of sleeving over the
positive (+) lead of a 10 pfd 25 V elec-

trolytic capacitor, Then connect this lead
NOTE: Make sure the following connections are to point C on the foil side of the AM-FM

made only to the point specified in the step, and circuit board,
that the leads do not short circuit to other con-
nections on the circuit board,

( ) Use insulated hookup wire and connect a ( ) Connect the Audio Generator between the

short jumper between Point A (S-1) and free lead of the 10 pfd capacitor and ground,
Point B (8-1) on the foil side of the AM- Set the Generator frequency to 67 kHz (+500
FM circuit board, Hz) with an output of ,1 volt rms,

)] 1) 2

—

AM-FM
CIRCUIT BOARD

Figure 4-7
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NOTE: Special connector clips are available
from any radio-TV parts supply house for mak-
ing connections to parts mounted on circuit
boards, However, simple hook-type connectors
may be constructed using a short length of solid
(approximately #18) hookup wire covered with
insulating sleeving as shown in Figure 4-8,
Connect the test instrument leads between the
free end of the connector and chassis ground,

Refer to Figures 4-8and4-9 (fold-out from Page
177) for the following steps,

( ) Connect the Audio VTVM (and the Oscillo-
scope if used) to Point D (emitter of Q404).

( ) Turn the slug in coil L401 counterclockwise
until a peak reading is obtained onthe Audio
VTVM,

( ) Adjust the slug in coil 1404 for a minimum
reading on the Audio VTVM,

( ) Readjust the slug in coil 1401 for a mini-
mum reading on the Audio VTVM, This mini-
mum reading should be 3 millivolts orless,

( ) Set the Audio Generator frequency to 57
kHz with an output of ,1 volt rms,

( ) Adjust the slug in coil L1402 for a maximum
VTVM reading,

( ) Disconnect the Audio Generator fromthe 10
pfd capacitor at Point C onthe AM-FM cir-
cuit board, Do not disconnect the 10 pfd
capacitor,

( ) Connect the Audio VTVM (and the Oscillo-
scope if used) to the left TAPE OUTPUT
jack of the Receiver,

( ) Place a length of sleeving on one lead of a
.1 pfd capacitor, Then bend the exposed
wire back over the sleeving to provide a
hook similar to that shown in Figure 4-8,

( ) Connect the audio generator through this ,1
ufd capacitor to Point E (base of Q408) on
the multiplex circuit board, as shown in
Figure 4-9,

( ) Set the Generator frequency to 19 kHz
(+100 Hz) with an output of 1 volt,

( ) Adjust the slug in coil L405 for a minimum
reading on the VTVM,

( ) Set the Generator to 36 kHz with 1 volt rms
output,

( ) Adjust the slug in coil L406 for a minimum
reading on the VTVM,

( ) Disconnect both the Audio Generator and
the ,1 pfd capacitor from Point E.

( ) Connect the Audio VTVM (and oscilloscope
if used) to the right TAPE OUTPUT jack
of the Receiver,

( ) Connect the ,1 pfd capacitor to Point F
(base of Q407) on the multiplex circuit board,
as shown in Figure 4-9,

( ) Connect the audio generator through this .1
pfd capacitor to Point F (base of Q407) on
the multiplex circuit board, as shown in
Figure 4-9,

( ) Set the Generator frequency to 19kHz (+100
Hz) with an output of 1 volt rms,

( ) Adjust the slug in coil L407 for a minimum
reading on the VTVM,

( ) Set the Generator frequency to 36 kHz (+200
Hz) with an output of 1 volt rms.

( ) Adjust the slug in coil L408 for a minimum
reading on the VITVM.,

( ) Disconnect both the Generator and the ,1
pfd capacitor from Point F on the multi-
plex circuit board,

( ) Disconnect the jumper wire and 10 pfd ca-
pacitor from the foil side of the AM-FM
circuit board,

STEREO ADJUSTMENT

These adjustments should be made only if you
want to measure the channel separation of the Re-
ceiver or make a more accurate adjustment of
the separation control, R422, If you do not
desire to make this measurement and adjust-
ment, disregard the following steps and dis-
connect the Alignment Equipment, Then turn
to Page 130 and complete the steps under
Multiplex Adjustments,
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Refer to Figures 4-8 and 4-9 for the following
steps,

( ) Place the NORM-ADJUST switch, located
on the AM-FM circuit board, inthe ADJUST
position,

( ) Place the Receiver MODE switch in the
STEREO position,

( ) Connect the RF output of the FM Stereo Gen-
erator to the FM antenna terminals with a
300 Q lead,

( ) Set the RF Generator at 98 MHz and the
output level at 1000 uv,

( ) Set the Stereo Modulator for right channel
operation, modulated at 1000 Hz with a ten
percent 19 kHz pilot signal,

( ) Adjust the stereo modulation to 100% total,
See the manufacturer's Stereo Modulation
and FM Generator Manuals,

( ) First adjust the slug in coil L409; then the
slug in transformer T402, for 2 maximum
reading of the SIGNAL Meter,

( ) Adjust the slug in coil L409 counterclock-
wise for a reading of 1-1/2 on the SIGNAL
Meter,

0:\..:5

( ) Adjust the slug in transformer T402 for a
maximum reading,

( ) Adjust the slug in coil L409, for a maximum
reading of the SIGNAL Meter,

( ) Pull out on the PHASE control (this actu-
ates the Phase-Adjust switch); then set the
19 kHz switch on the AM-FM circuit board
to the NORM position,

( ) Connect a jumper wire between test point
TP2 on the multiplex circuit board and the
+12 volt terminal on coil L409, as shown in
Figure 4-9 (fold-out from this Page), Make
sure that the jumper wire does not touch any
other connection on the circuit board,

NOTE: The objective in the next stepisto zero-
beat the adjustable 38 kHz oscillator signal in the
Receiver multiplex circuit with the incoming
38 kHz subcarrier signal from the Stereo Gen-
erator, If the Receiver 38 kHz oscillator fre-
quency is not the same as the incoming sub-
carrier frequency, a third (difference) fre-
quency will be produced, As the frequency of the
Receiver 38 kHz oscillator approaches the fre-
quency of the incoming subcarrier, the volume
from the speaker or headphones will appear to
increase and decrease slightly, When the zero-
beat point (minimum rate of increase and de-
crease in volume) is reached, the Receiver 38
kHz oscillator and the incoming subcarrier sig-
nal are at the same frequency.

( ) Set the Receiver VOLUME control for a
normal listening level,

( ) Carefully adjust the slug in transformer
T401 until a zero-beat is obtained, This
adjustment is very critical and the zero-
beat point can be passed very easily, No
more than one turn of the slug is normally
required,

( ) Remove the jumper wire between test point
TP2 and the +12 volt terminal on coil L409,

( ) Turn the PHASE control fully counter-
clockwise (do not push in),

( ) Adjust the slug in coil L409 for maxi-
mum reading on the Audio VTVM,

( ) Turn the PHASE control clockwise until a
null point is obtained; then push the PHASE
control in to its normal position,

( ) Adjust SEP ADJ control R422 (on the com-
ponent side of the multiplex circuit board,
see Figure 4-5) for a minimum reading on
the Audio VTVM,

( ) Set the modulating frequency of the Stereo
Generator to 15 kHz,

( ) Adjust the slug in coil L403 for a minimum
reading on the Audio VTVM,

( ) Disconnect all alignment equipment from
the Receiver, This completes the align-
ment procedure,
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SPECIFICATIONS

TUNER

FM SECTION (Monophonic)
mmmngEO'Cﬂi'lliitl-0.-0010000 88t0108MHZ.

Intermediate Frequency (IF), v o v o o oo 00 s s « 10,7 MHz,

Frequency RESPODSE. s A BB B P B BEEEEE SRS +1 db, 20t0 15,00‘0 Hz.

IBIIBINEL oy ol s e e 5 e S Balanced input for external 300 Q antenna, 75 2
antenna input may be used between either FM
antenna terminal and ground,

senSitiVitY.......'..l‘......ll.'.l. 1.8“?-*

Volume Sensitivity, o o s v v v o evosceceess Below measureable level,
SeleCﬂVﬁY.....-......-o.-..-...... TOdb.*

hnageRejECtiono-a.-.-....-.--....--. QOd'b.*

IFRejeCtion.l.. ® @ 8 8 0 8 0000 00RO godb.*

Capturen'atioﬁCOOIOI!OIi..'ll..oocc 1.5db.*

AMSUPPI‘ESSiODu--o..ooo..-.....-.-.. 50db.* 1

Harmonic Distortion, . « v eeeececcessass .5% or less,*
Intermodulation Distortion, . s e eceeceeoesess .5% or less,*
HumAndNoise......lll.'........... Gsdb‘*

Spll!‘iOUSREjECtiOH....-.-....-o....-- lﬂodb.*

*Rated IHF (Institute of High Fidelity) Standards,

EEATIEEITS® 179




Page 180

HEATIEREIT

FM SECTION (Stereophonic)

Channel Separation, + v s s s s s s s s sssscese

Frequency ResSponsSe, s s s s s s s s sossssss
Harmonic Distortion, « v eeeeseescscssss

19 kHz And 38 kHz Suppression, . «.ceseos

SCASupprESSiOII........-...-...o...

AM SECTION
mningRa-“ge...................'...
Intermediate Frequency (IF), v v v ssvveossss

SENSIHIVIUY. a4 & sl eareie s e are ne ale s dlstals 'a u's

Selecﬁvity.....l..l............'.'.

AMAntennauao.lno.oono‘cnolttutili.

ImageRejection.....I..ll...........

mRejection.'l.....l..l....l....'..

Harmonicn'iStOTtiOn.......-....o-oo---

HumAndNOise......... S e 8 8 &8 8 8 80 e

*Rated IHF (Institute Of High Fidelity) Standards,

40 db or greater at mid-frequencies,
30 db at 50 Hz,

25 db at 10 kHz,

20 db at 15 kHz,

+1 db from 20 to 15,000 Hz,

1% at 1000 Hz with 100% modulation,
55 db or greater,

50 db,

535 to 1620 kHz,

455 kHz,

12 microvolts at 1000 kHz,

Sensitivity is measured at 10 db signal-plus-

noise to noise; measured at antenna terminals
through a 200 pf dummy antenna,

20 db at 10 kHz,

Built-in rod type,
Connections for external antenna and ground on
rear chassis apron,

60 db at 600 kHz,
40 db at 1400 kHz,

70 db at 1000 kHz,

Less than 1.5% with a 1 millivolt input signal,
400 Hz, 90% modulation,

45 db,*
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AMPLIFIER

NOTE: The following specifications are typical
for both Amplifier channels, with identical sig-
nals fed to both channels simultaneously, Left
channel and right channel amplifiers both oper-
ating at equal power output into individual 8 2 re-
sistive loads; line voltage constant at 120 volts
AC.

Dynamic Power Output Per

Channel (Music Power Rating), « v v s s s s s 5 s « 75 watts,*
(4 Q load: 50 watts,)
(16 2 load: 45 watts,)

Continuous Power Output Per Channel, , , ., ... 50 watts,*
(4 Q load: 45 watts,)
(16 2 load: 35 watts,)

Power Bandwidth For Constant
.5% Total Harmonic Distortion™*, .« . v s s s s e o Less than 6 Hz to 30 kHz,

POWER BANDWIDTH

DECIBELS (DB
o

2y 10 100 3 TOK 100K
FREQUENCY, Hz

Frequency Response (1 watt 1evel). v voe v v s +1 db, 8 to 40 kHz,
+3 db, 4 to 80 kHz,

FRECQUENCY RESPONSE

+5 ‘ | [ ‘
m+2.5 i
(4] | |
3 1 WATT
s o 1N | il
e |
o L1 | "‘--.\
= N
w-2.5 - =
{4
5 | | | |
I 1c 106 1K 10K 100K

FREQUENCY, Hz

*Rated IHF (Institute of High Fidelity) Standards,
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HarmonicDiatortion.......l....l.....

Less than ,5% from 20 Hz to 20 kHz at 50 watts
output,

Less than ,2% at 1000 Hz with 10 watts output,
Less than .2% at 1000 Hz with 1 watt output,

TOTAL HARMONIC DISTORTION

r4

: T |

;l 5 | | |

2 |

w |
11

9 q SEY L 1 WATTHH

o | ' | || 10 waATTS

- | 50 WATTS N\

z 5 - o T N ) —

w

¢ Bhin LT =11

i | | 1T [ 1 [

o S 10 100 T3 10K 100K

FREQUENCY, Hz

Intermodulation Distortion, .+ s s s e s s s 0 0 0 s«

Less than ,5% with 50 watts output, using 60 and
6,000 Hz mixed 4:1,
Less than ,2% with 1 watt output,

INTERMODULATION DISTORTION

w

'S
.
‘u

&

w

nN
w

~n

PERCENT OF DISTORTION
n

ll

o " 50 100

POWER, WATTS

Damping Factor, « sosssscescssccassan

Inputsensitiﬁty'.Il......'l......lll

45,

Phono: 2,2 millivolts (Overload 155 mv).
Tape: 200 millivolts (Overload 4.5 V).
AUX: 200 millivolts (Overload 4,5 V).

Tape MON: 200 millivolts (Overload 4.5 V).

NOTE: Input sensitivity is the rms input voltage
needed to obtain 50 watts of output power per
channel into 8 © loads,
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Hum And Nolss, . « s asisnansessssassis Phono (10 millivolt reference): -60 db,
Tape and AUX (200 millivolt reference): -65 db,
Volume control in minimum position: -80 db
below rated output,

Cha.m'lel Sepal‘aﬁon. 5 8 8 B 0 B 0 8B e e 8 S 8E S Phono: 45 dbor better.
Tape and AUX: 55 db or better,

Output Impeda.nce (Each ChaDHEI). L B B RN I I 4 Q through 16 Q.
Tape Output Impedance, « e e s s s sssessess 120 9,

Inpl]t Impedance. ® 8 8 8 8 0 80 800 E e PhODO: 51 m ':*RIAA Equalized).
AUX, Tape, and Tape MON: 100 K%,

Tape Olltput. S 8 B % 8 6 8 8 WP E S B S B 8BS R EaR ,17voltoutputwith.ZVOItinput.

TRANSISTOR-DIODE COMPLEMENT

INTEGRATED
TRANSISTORS DIODES CIRCUITS

AMTuningCircuit.l'.l..'...l'.l...l "L842 1-Crysta1

- 40245

- 2N3393 7 - Crystal 2 - CA3012
- L842

- X29A829

- 40245

FMCirClﬁt.lI.I.ll.......l.ll.ll..

B W B DD DD =

- 2N5025
2N3823

FMTmler."l..'.l.....‘.'l.......

[
1

Multiplex Circuit. " 8 P 0 0 0 0 KRR RS 11- 2N3393
1 - 2N3416
8 - X29A829

Crystal
- Dual Silicon

W
]

- 2N3393
- X29A829
- TZ1160

- 2N3859A
- 2N5232A

Control Preamplifier Circuit, . + v v v o000

Phono Preamplitier Circuit, « e esosasoses

Zener
Silicon

- 2N3393 4
40408 6
- 40409
- 40410
- 40411

Power Amplifier Circuit, . v v e o s e s s sos o

-1
I

- TA-T311 Silicon
- 52091 2 - Zener
- 2N3055

- 40409

PowerswplyCircuitl.lll.l....'..l...

ol e o S = W B DO DO Do DN o DO DN
|

*RIAA (Record Industry Association of Amer-
ica),
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CONTROLS AND SWITCHES

FRONT PANEL
AM-FM TUning: o « s « o staleie o e s
SOUTee SWICH, v o o ¢ 5 & s arererees

Volume ControlS, « e s s s s 0008 sa

Basscontroli..l..l....l.l.

Treoble Control. . o v iivess s sens

Tone Flat Switche s s s s s s s 00 00

Balance Control, + v o eeesessoee

Speaker Switch, . cev e e ree e

Power Switch..lnnllltll. e

Mode SWitCh...l.l.....l'..'

Tape Monitor Switch, ¢ e s s 0o e e e

FM SWitCh'.......-oonoo'o

535 to 1620 kHz and 88 to 108 MHz,
Phono, AM, FM, Tape, and AUX positions,

Dual tandem for simultaneous adjustment of both
channels,

Dual tandem for simultaneous adjustment of both
channels, Clockwise rotation from center pro-
vides 15 db boost at 20 Hz, Counterclockwise
rotation from center provides 17dbcutat20 Hz,

Dual tandem for simultaneous adjustment of both
channels, Clockwise rotation from center pro-
vides 15 db boost at 20 kHz, Counterclockwise
rotation from center provides 15 db cut at 20
kHz,

An outward pull on the TREBLE control acti-
vates a switch that makes the Bass and Treble
controls inoperative and provides completely
flat frequency response regardless of control
setting, LOUDNESS in OFF position,

Balances the right and left channel amplifiers
for equal effective sound output from both
speaker systems,

For headphone listening, This switch discon-
nects the speaker systems from the ampli-
fier outputs without damage to the amplifiers,

Applies or removes all power to the internal
circuitry of the Receiver,

Determines the Receiver mode-of-operation;
MONOphonic or STEREOphonic,

Makes it possible to monitor the source sig-
nal or the recorded signal while recording on
tape,

NORMal position: signals broadcast in FM or
FM stereo are reproduced,

Stereo Only position: only the signals broadcast
in FM Stereo are reproduced,
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NOiSeFilterSwitchl....l..-.l.ll'...

lfoudlxessswitChI....l..........l.ll

NOTE: The following controls and switches are
located behind the hinged door onthe front panel,

Phasecontrol.l.'ll..l....l..ll.l..

Squelch Control. e c e e s eeessssssssasssns

Stereo Threshold Control, + v c s e s s s s 0 s 004

Level ControlS. s« s v eiwews s e v s-09e e ee8e

OTHER CONTROLS AND SWITCHES

Separation Adjust Control ...ecceeeeesean

19 kHZSWitChll.ll.l.l....ll.lll..l.

Sigﬂal MetEr Functi()ll SWitCh. a8 0 s a0 s

In the ON position, high frequency noise is re-
duced without reducing the frequency response
(high frequency stereo separation will be af-
fected).

The ON position, the loudness circuit compen-
sates for the nonlinear frequency-versus-vol-
ume characteristic of the human ear at low
sound levels,

Pull out to activate the Phase Adjust switch,
Adjustment of the control then provides maxi-
mum FM stereo channel separation,

Eliminates between-station noise and weaknoisy
signals so that only clear FM stations can be
heard,

Sets the threshold noise level that will cause
automatic switchover from stereophonic to mon-
ophonic reproduction when the FM switch is in
the Normal position,

L and R (Left and Right channel) controls for
Phono, AM-FM, Tape, Auxiliary, and Tape Mon-
itor, These ten L and R controls set the level
of the signals that are applied to the preampli-
fiers from the input selected by the Source
switch,

Set during FM alignment for correct channel
separation, Control located on Multiplex circuit
board,

Normal-Test positions, Normal position used
for normal FM reception, Test position used
when adjusting 19 kHz circuits, Switch located
on AM-FM circuit board,

V (volts) and R. (resistance) positions used dur-
ing the Initial Checkout procedure, Normal posi-
tion used at all other times,
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GENERAL

AC Outlet SOCKEtS, v s s s s seseasssssssess Three, located on rear chassisapronforpower-
ing accessory equipment, One Switched (350
watts maximum), and two Unswitched (350 watts
maximum),

Power Requirements, ,.sesseeeseossesss 105-125 or 210-250 volts 50/60 Hz AC, 55 watts
idling (zero output) and 240 watts at full output,
with no load on accessory outlets,

DimenSiO'nS. ® & @ % 8 8 B 8 B B R A 8 8 8 S B PR R RSN OVEI'EH. Lt 16-7/8" Wide X 4"‘3/4"bigh x 14-1/2"
deep.

MOURTINE, & .67 5 0700800 010 056 6/ 8.0'E ¥ ¥ 58 ¥ AE-16 Cabinet or custom mounting,

NetWeight......anooo.c-.oootu.uon- 271]38.

The Heath Company reserves the right to discon- incorporate new features in instruments pre-
tinue instruments and to change specifications viously sold,
at any time without incurring any obligation to




CIRCUIT DESCRIPTION

Refer to the Schematic Diagram (fold-out from
Page 213), and to the Block Diagram (fold-out
from Page 133), while you read this Circuit
Description,

To help you locate specific parts in the Re-
ceiver, or on the Schematic, the circuit part
numbers (R1, C101, L301, etc.) for resistors,
capacitors, coils, and transistors, are in the
following groups:

1 - 99 Parts in the Phono Preamplifier
circuit,
100 - 199 Parts in the Control Preamplifier
circuit,
200 - 299 Parts inthe Power Amplifier circuit,
300 - 399 Parts in the AM-FM Tuner circuit,
400 - 499 Parts in the Multiplex circuit,
500 - 599 Parts in the Power Supply circuit,

Each of the circuits listed above will be de-
scribed separately, The audio section of the
Receiver is used to reproduce signals from all
sources, such as Phono, Tape, and AM-FM
Tuner, Therefore, the audio eircuits will be
described first,

AUDIO CIRCUITS

Resistor and capacitor numbers (1-299) in the
audio circuits are further divided so that the odd
numbers are in the left channel circuits, and the
even numbers are in the right channel circuits,
An exception is made for resistor R19 and ca-
pacitors C11 and C12 in the phono preamplifier,
and resistor R175 and capacitor C131 in the con-
trol preamplifier, These parts are common to
both channels, R19 and C11 filters the supply
voltage,

Transistors in the audio circuits are designated
L (left) and R (right). For example, Q201L in the
left channel circuit is identical to Q201R in the
right channel circuit,

The left and right channel audio circuits are iden-
tical in operation, so only the left channel cir-
cuits will be described, To match the description

HEATEIXITH

to a circuit in the right channel, find the same
transistor number with an R suffix, and the re-
sistor or capacitor with the next higher even
number, For example; transistor Q1L, resistor
R5, and capacitor C3 in the left channel would
have counterparts as Q1R, R6, and C4 in the
right channel,

PHONO PREAMPLIFIER

The signal from a magnetic phono cartridge is
coupled through the Phono input jack, resistor
R21, and capacitor C1 to transistor Q1L, which
is a high gain, low-noise amplifier, The ampli-
fied signal at the collector of Q1L is direct
coupled to the base of Q2L. After further ampli-
fication in Q2L, capacitor C7 couples the signal
to the output terminal of the phono preamplifier,
A portion of this signal is fed back through a

187
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frequency-sensitive network to the emitter of
Q1L,. This network consists of resistors R5 and
R7, and capacitors C3 and C5, DC feedbackfrom
the emitter of Q2L is applied through resistors
R13 and R11 to the base of transistor QlL.
RIAA (Record Industry Association of America)
equalization is thus provided, The equalized
signal from the output terminal is coupledto the
L-Phono Level control in the Control Preampli-
fier circuit,

CONTROL PREAMPLIFIER

Source and Tape Monitor Switching
(See Figure 5-1)

The Source switch, which is shown in the Phono
position (full counterclockwise) on the Sche-
matic, has five positions: Phono, AM, FM, Tape,
and Auxiliary, Wafer 1 of this switch (1F and
1R) is in the Control Preamplifier circuit, The
front of this wafer (1F) selects the input signal
to be amplified, The rear of this wafer (1R)
shorts out the input signals not being used, An
input Level control is connected to the Source
switch for each input so the amplifier circuits
can receive the same level of input signal from
each of the sources,

Transistors Ql101L and Ql102L are emitter-
followers that provide high input impedance and
low output impedance. Q101L provides a low
output impedance to feed a tape recorder, while
Q102L provides a low drive impedance to the
tone control circuits,

The input signal selected by wafer 1 of the Source
switch is coupled to the Tape Output jack for
recording through capacitor C101, resistor R115,
transistor Q101L, and capacitor C109, The signal
is also coupled from the Source switch to the
Tape Monitor switch,

When the Tape Monitor switch is in the Off
position, the signal is coupled through C103,
R117, Q102L, and C113 to the Bass and Treble
tone control circuit,

When the Tape Monitor switch is in the On
position, and a tape recorder is properly con-
nected to the Tape Output and Tape Monitor
jacks, the signal from QI01L is recorded on
tape and immediately played back throughC103,
R117, Q102L, and the rest of the audio cir-
cuits, The Tape Monitor switch allows you to

hear either the source signal, or the recorded
signal while recording,

The resistor-capacitor networks around tran-
sistors Q101L and Q102L provide the biasing
needed for proper functioning of these sjages,

Tone, Balance, and Volume Controls

The signal from capacitor C113 is coupled to
separate Bass and Treble tone controls, which
permit independent adjustment of the high fre-
quency and low frequency response, The Bass
circuit consists of resistors R139, R141, R143,
and R145, and capacitors C115 and C117, The
Treble circuit consists of resistors R147 and
R149, and capacitor C119, The signalfrom these
two circuits is coupled to the base of transistor
Q103L.

The signal is amplified and inverted in Q103L,
therefore, the signal at the collector is out of
phase with the signal that was applied to the
base, This out-of-phase signal is applied back
to the Treble control through capacitor C121,
and back to the Bass control through CI121
and R143,

With the input signal at one end of the Bass
control and an out-of-phase signal at the other
end, there will be a point near the center of the
control where bass response will be essentially
the same as that of the input signal, As the arm
of the control is moved counterclockwise, more
of the out-of-phase signal is applied to the base
of Q103L and a cut in bass response results; as
the arm of the control is moved clockwise, more
of the input signal is applied to the base of
Q103L and a boost in bass response results,

Capacitor C115, across the Bass control, by-
passes higher frequencies, limiting the effect
of the control to the lower frequencies, Capac-
itor C117, between the arm of the control and
the base of Q103L, has a high value to pass the
low frequencies with very little attenuation,

The Treble control works the same way as the
Bass control, The main difference between the
bass and treble circuits is that the treble
coupling capacitor, C119, has a low value to
block low frequencies while passing high fre-
quencies with very little attenuation,
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TAPE RECORDER

TAPE
MONITOR
SWITCH
flﬂ?
L-AUX L cros |
LEVEL
AUX RI23
L-TAPE TAPE
LEVEL
- c1o1 RIS
©) Py
@ 1
L-AM-FM
O AM @ SOURCE
SWITCH
WAFER IF
R131
Gt RINT
 —n
I TO TONE
it > CONTROL
ALl CIRCUIT
Figure 5-1

The tone compensated signals present at the
collector of Q103L are coupled through capacitor
C123 and the Tone Flat switch (in the Off
position) to the Balance control,

The entire tone control circuit and transistor
Q103L is by-passed when the Tone Flat switch
(on the Treble control) is in the On position
(pulled out). In this position, the Tone Flat
switch couples the signal from C113 and R137
to the Balance control, and the tone controls
have no effect on the signal,

The left channel and right channel Balance con-
trols are turned by a single knob, A special
control is used so that in the center of ro-
tation, each channel's Balance control passes

its full signal to its Volume control. As the knob
is turned in a clockwise direction from center,
the left channel signal is reduced without affect-
ing the right channel signal, When turned
counterclockwise from center, the right chan-
nel signal is reduced without affecting the left,

The Volume control is a dual control, con-
nected so as to raise or lower the left and right
channel signals simultaneously, The Volume
control functions as a "loudness' control when
the Loudness switch is in the On position, Loud-
ness operation compensates for the nonlinear
response of the human ear to audio frequency
signals at lower listening levels, Capacitors
C125 and C127, and resistor R161, make up the
loudness circuit when the Loudness switch is in
the On position,
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Capacitor C129 couples the signal from the Vol-
ume control to the base of transistor Q104L, The
amplified signal is direct-coupled from the col-
lector of Q104L to the base of emitter-follower
transistor Q105L. Resistor R167 provides AC
and DC feedback to improve frequency response
and stability, The signal is taken from the
emitter of Q105L and coupled to the input of the
power amplifier circuit,

POWER AMPLIFIER

Most of the parts in the power amplifier circuit
are mounted on two identical circuit boards; one
for the left channel andonefor theright channel,
While the transistors in these circuits are iden-
tified with an L or an R on the Schematic, the
circuit board screening shows only the Q
number, as Q201, Q202, etc,

The signal from the control preamplifier circuit
is coupled through capacitor C201 and resistor
R201 to the base of transistor Q201L, Q201L
and Q202L are direct coupled amplifiers, The
amplified signal from the collector of Q202L is
coupled through C207 and R215 to predriver
transistor Q203L where it is again amplified,

The signal from the collector of Q203L is direct
coupled to the base of Q205L, and through diodes
D201L, D202L, and D203L to the base of Q204L.
The forward voltage drop across these diodes
provides the bias voltage needed to operate the
driver and output stages in class AB, The
three diodes are mounted on the heat sinks of
the output transistors to provide thermal sta-
bility,

Driver transistors Q204L and Q205L, and output
transistors Q206L and Q207L, form a quasi-
complementary output circuit, In this circuit, a
positive-going signal applied to the base of
Q204L causes this transistor to conduct. This
in turn causes Q206L to conduct, which causes
the voltage across capacitor C223 and the speak-

er voice coil to increase, Negative-going sig-
nals cause Q205L and Q207L to conduct, de-
creasing the voltage across capacitor C223 and
the speaker voice coil. This alternate increase
and decrease of voltage across the speaker
voice coil converts the electrical signal back
to sound,

The overall AC feedback for wide frequency
response of the power amplifier is provided by
capacitors C211 and C209, and resistor R223,
from the output stage to the base of transistor
Q201L,

A current-limiting circuit provides short circuit
protection, This circuit includes zener diodes
ZD204L and ZD205L, emitter resistors R235 and
R237, and capacitor C217, If a short circuit or
severe overload should cause a current of more
than 5 amperes to flow through either emitter
resistor, the reverse-biased zener diode would
clamp the driver voltage at a level that would
prevent a further increase in output current,

If the output current should remain higher than
normal and the temperature of the output tran-
sistors should reach 60 degrees C, one of the
thermal circuit breakers that are mounted on the
heat sinks with the output transistors, would
open and interrupt the supply voltage, These
thermal circuit breakers close automatically
when the transistor temperature returns to a
safe level, and supply voltage is once again
applied to the output circuits,

Two Phone jacks are provided on the front panel
of the Receiver so two pairs of stereo phones
can be used at once. The left channel signal is
coupled from coil L201, through resistor R241,
tothe sleeve of each Phone jack. The right chan-
nel connects to the tip of each Phone jack. Pri-
vate listening, with headphones only, is per-
mitted by placing the Speaker switch in the Off
position.

AM-FM TUNER CIRCUITS

The AM-FM Tuner circuit board contains a com-
plete AM tuner and a complete FM tuner, The
AM and the FM tuner circuits will be described
separately,

AM TUNER

The three-transistor AM tuner circuit con-
sists of an RF amplifier, and oscillator-mixer,

an IF (intermediate frequency) amplifier, and a
diode detector, The AM tuner section allows you
to receive standard broadcast signals from 540
kHz to 1600 kHz,

RF signals are picked up by rod antenna L306,
or may be coupled through capacitor C375 from
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an external antenna, The desired signal is se-
lected by a tuned circuit that consists of one wind-
ing of L.306 and the antenna section of the variable
tuning capacitor (C377A). The tuned signal is
then coupled from the secondary winding of L3086,
through C376, to the base of RF amplifier tran-
sistor Q315, Base bias for Q315 is supplied
through resistor R361 from the AGC (automatic
gain control) circuit,

From the collector of transistor @315, the signal
is coupled through coil L307 tothe base of mixer
transistor Q316, The primary winding of L.307 is
tuned to the input signal frequency by the RF sec-
tion of the variable tuning capacitor (C377B),

Oscillator coil L308 is tuned to a frequency 455
kHz higher than the received signal by the oscil-
lator section of the tuning capacitor (C377C).
Feedback is obtained through C385 from the
secondary of L308 to the emitter of Q316, The
input signal at the base and the oscillator sig-
nal at the emitter are mixed together in tran-
sistor Q316 to produce a 455 kHz difference (IF)
signal,

The 455 kHz IF signal is coupled through IF
transformer T303, to the base of Q317, After
being amplified by Q317, the IF signal is coupled
by IF transformer T304 to the detector circuit,
which consists of diode D308, capacitor C398,
and resistor R376,

Detection removes the audio modulation from the
IF signal, The detected signal also develops the
AGC voltage that is used to control the gain of
fransistors Q315 and Q317, The AGC voltage is
developed across resistor R375 and is filtered
by resistors R367 and R374, and capacitors C393,
and C396, Automatic gain control helps to main-
fain 2 constant audio output with fading or vary-
ing RF signals,

The Signal Meter is connected to the emitter of
Q317 through resistor R372 when the Source
switch is in the AM position and the Test switch
is in the Normal position, Thus, the Signal Meter
deflects according to the amount of AGC voltage
that is applied toQ317, The stronger the received
signal, the more AGC voltage, and the greater
the Signal Meter deflection, Contacts 10 and 14
of Source switch section 2R, and contacts 11 and
15 of section 2F, connect the Signal Meter and
the AM Meter Adjust control into the emitter cir-
cuit of transistor Q317,

The AM audio signal is coupled through capacitor
C397 to section 2F of the Source switch, Since AM
signals are monophonic, the same signal is coup-
led to both the left and right audio circuits simul-
taneously, Contacts 1 and 4 connect the signalto
the right channel input of the control preamplifier
circuit, while contacts 6 and 9 connect the same
signal to the left channel input of the control pre-
amplifier circuit,

FM TUNER

The FM tuner section of the AM-FM Tuner cir-
cuit board consists of a preassembled FM tuning
unit and an IF amplifier and detector section,
The tuning unit and the IF and detector sections
will be described separately,

FM Tuning Unit

The FM tuning unit receives FM broadcast sig-
nals between 88 MHz and 108 MHz, and con-
verts them to an IF frequency of 10,7 MHz, This
tuning unit contains two RF amplifier stages, a
mixer stage, and an oscillator stage,

Field effect transistors (F.E.T.) are used inthe
RF and mixer stages of the tuning unit, The oper-
ation of these field effect transistors is similar
to other types, except that the F.E.T. contains
elements that are called "source," ""gate," and
"drain,'" See Figure 5-2, These elements com-
pare with the emitter, base, and collector in
other transistors, Either the source (emitter)
or the gate (base) will control the drain (collec-
tor) current to amplify a signal,

OTHER
TRANSISTOR

r_DR.llN = COLLECTOR_$
0 @
T ? T \ 4

+ BASE I
LSOURCE = EMITTER

FIELD EFFECT
TRANSISTOR
(F.E.T.I

GATE =

Figure 5-2

Field effect transistors offer the advantages of
greater linearity, low cross-modulation, and the
ability to amplify larger signals without distor-
tion, These features provide superior operation
of the RF and Mixer stages of the FM tuner,
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FM station signals are coupled from an external
300 ohm FM antenna to the primary winding of
antenna coil L.301, The secondary winding of L.301
is in a tuned circuit that consists of capacitors
C301 and C303, and the antenna section of the
variable tuning capacitor (C302A). C302A tunes
the circuit to the frequency of the desired station,
Capacitor C304 couples the tuned signal to the
gate (G) of first RF amplifier F,E,T. Q301, Re-
sistor R301 couples AGC (automatic gain control)
voltage to gate of Q301, The AGC circuit will be
described later,

F.E.T. Q301 and Q302 form a cascode RF ampli-
fier. Coil L302 and capacitor C308 couple the
signal from the drain (D) of Q301 to the source
(S) of Q302. A third winding on L302 couples a
portion of the signal back to the gate of Q301
through C306. This improves the stability and
frequency response of the stage.

The amplified signal at the drain of Q302 is tuned by the
circuit made up of L303, C313, 312, and the RF section of
the variable tuning capacitor (C302B). This signal is coupled
through C316 to another tuned RF circuit, and to the gate of
mixer F.E.T. Q303. Section C of variable tuning capacitor
€302, along with C317, C318, and coil L305, make up this
tuned RF eircuit.

Transistor Q304 operates as a grounded-base oscillator. The
frequency of oscillation is determined by the primary
winding of L306, capacitors C322, C323, and the oscillator
section of the variable tuning capacitor (C302D). The
secondary winding of L306 couples the oscillator signal to
the source of mixer F.E.T. Q303. The oscillator operates
10.7 MHz higher than the received signal.

Mixer F.E.T. Q303 combines the tuned RF signal that is
applied to its gate with the oscillator signal that is applied to
its source. The mixing of these two signals in Q303 produces
an IF signal (10.7 MHz) equal to the difference between the
RF and oscillator signal frequencies.

The IF signal is taken from the drain of the mixer F.E.T. by
transformer T301. Both the primary and the secondary of
T301 are tuned to the IF frequency. The IF signal is then
coupled through capacitor C329 and resistor R312 to the IF
amplifier stages.

FM IF

The amplification, bandpass, and limiting char-
acteristics, that are required in the FM IF sec-
tion, are provided by two crystal filters, twoin-
tegrated circuits, and two conventional tran-
sistor amplifier stages,

The specially-designed quartz crystal filters
(F301 and F302) replace conventional IF tuned
circuits, and eliminate the need for IF alignment,
except for the detector coil, These crystalfilters
provide a steep-skirted, flat-topped bandpass
with very linear phase characteristics at all
signal levels,

The integrated circuits, IC301 and IC302, are
compact miniature amplifiers, each containing
ten transistors, seven diodes, and elevenresis-
tors, See the integrated circuit Schematic thatis
printed as an inset on the main Schematic Dia-
gram, The signal path through the transistorsin
the integrated circuit is shown by heavy lines,
The signal input at pin 1 couples to the base of
transistor A, Transistors B, E, and Hare ampli-
fiers, while A, C, D, F, and G are emitter fol-
lowers used for signal coupling, Transistors J
and K, and diodes D1 andD2, forma voltage reg-
ulating circuit, The amplified signal from the
collector of grounded-base transistor H istaken
from pin 5 of the integrated circuit,

From the FM tuner, the IF signal is coupled
through resistor R312, crystal filter F301, and
capacitor C337 to the base of transistor Q305.
Part of the amplified signal from the collector
of Q305 is coupled through C342 to AGC and
meter amplifier transistors Q309 and Q310,

The IF signal from the collector of transistor
Q305 is also coupled through capacitor C343
to the input of integrated circuit IC301, Both
amplification and limiting (clipping) takes
place in the integrated circuit, Limiting re-
moves any noise pulses or amplitude modu-
lation (AM) that may be superimposed on the
FM signal, From IC301, the signal is coupled
directly to crystal filter F302 where greater
selectivity is obtained, The signal is then
coupled through C347 to IC302 for further
amplification and limiting, The signal output of
IC302 is coupled through C352 to the base of
transistor Q306, the final IF amplifier and
limiter,
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Figure 5-3

Ratio Detector

From the collector of transistor Q306, the IF
signal is coupled through resistor R327 to
transformer T302 in the ratio detector circuit,
See Figure 5-3, Transformer T302 has a
primary winding, L1, that is tuned to 10.7
MHz, and two bifilar-wound secondary windings,
L2 and L3, Resistor R328 provides a DC path
between the primary of T302 and the start of
the two secondary windings,

A separate voltage is induced by the primary
into each of the two secondary windings, The
amplitude of these voltages stays relatively
constant due to the limiting action of tran-
sistor Q306 (and the previous integrated cir-
cuits).

The two induced voltages, at L2 and L3, cause
two separate current loops to operate in the
ratio detector circuit, The current in one loop
flows through L3; diode D301; resistors R329,
R332, and R351; the Tune Meter; L1; and through
resistor R328 to the other side of winding L3,
The current in the other loop flows through L2;
diode D302; resistors R331, R333, and R351; the
Tune Meter; L1; and through resistor R328 to
the other side of winding L2, The two currents
that flow in this ecircuit are DC, since they are
rectified by diodes D301 and D302, Note that
both of these DC currents flow through re-
sistor R351, the Tune Meter, the primary of
T302, and resistor R328, At the FM IF center
frequency of 10,7 MHz, the two currents are of
equal amplitude; therefore, they cancel each
other and no current flows,

When the IF frequency deviates from 10,7 MHz
due to FM modulation (audio signal), the cur-
rent in one loop increases while the current in
the other loop decreases; these currentchanges
are due to the change in phase relationship in
the signal currents across coils L1, L2, and L3,

Now, a current that is controlled by the FM
modulation flows through resistor R351 and the
Tune Meter; this current causes the audio out-
put signal to be developed across resistor R351
and the Tune Meter, The audio output signal is
taken from the ratio detector circuit at the
junction of resistors R332 and R333, It is then
coupled through capacitor C362 and resistor
R334 to audio amplifier transistor Q307,

The amplitude of the output signal is determined
by how far the IF frequency deviates above and
below 10,7 MHz, The frequency of this audio
output signal is determined by how oftenthefre-
quency deviates above and below 10,7 MHz,

When the Receiver is correctly tuned to the FM
station, an IF center frequency of 10,7 MHz is
produced, no steady current flows in the ratio
detector circuit, and the pointer of the Tune
Meter remains at rest. When the Receiver is
tuned away from the center frequency of the
FM station, an IF center frequency is pro-
duced that is either higher or lower than 10,7
MHz, This frequency causes one of the diode
loops to conduct more than the other, The re-
sulting unbalance in currents through the Tune
Meter causes its pointer to indicate the direction
(high or low) in which the Receiver is being
detuned,
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Transistor Q307 amplifies the audio signal
and direct-couples it to the base of emitter-
follower transistor Q308., Q308 couples the
low impedance signal to the multiplex circuit,
Resistor R338 provides negative feedback that
maintains stability and low distortion in the
audio circuit,

AGC And Meter Amplifier Circuits

A portion of the IF signal is taken from input
IF amplifier Q305, through capacitor C342; and
amplified by transistor Q309, The amplified
signal is then coupledfrom the collector of Q309,
through C367, to voltage-doubler rectifier diodes
D306 and D307, After being rectified and doubled
this voltage is filtered by C366, R342, and C365,
and becomes the AGC voltage for controlling
F.E.T. Q301,

The AGC voltage is proportional to the strength
of the received FM station signal, and is ap-
plied to the gate of RF amplifier Q301 through
resistor R301, As stronger FM station signals
(200 pv or more) are received, the increased
AGC voltage applied to the gate of Q301 reduces
its amplification, This prevents overloading and
distortion when strong signals are received,

The signal from the collector of Q309 also is
direct-coupled to the base of meter amplifier
transistor Q310, The amplified signal from the
collector of Q310 is coupled through capacitor
C368 to voltage-doubler rectifier diodes D303
and D304, Sections 2R and 2F of the Source
switch connect the Signal Meter across diode
D305 with resistor R348 in series, The voltage
across this diode is proportional to the signal
strength, and the Signal Meter deflects accord-
ingly, Diode D305 acts as a voltage compressor
and meter protector,

AM-FM Switcher And AFC Squelch
Control Circuits

Transistor Q311 acts as an AC switch to block
the FM detector signal during the reception of
AM programs, When the Source switch is in the
AM position, transistor Q311 conducts heavily,
Its collector presents a very low impedance,
through capacitor C373, to the detector circuit,
This stops the detector actionandkeep FMnoise
from triggering the noise circuits in the mul-
tiplex section of the Receiver, If the noise sig-
nals were allowed to pass into the multiplex
circuits, they could cause the generationof har-
monics which might radiate into the AM cir-
cuitry,

When the Source switch is in the FM position,
transistor Q311 is cut off, Therefore, its col-
lector exhibits a very high impedance to the
detector circuit, through C373, and permits
normal FM detector operation,

A special circuit is used in this Receiver to
eliminate the harsh distortion that occurs when
you tune to the edge of an FM station, This
deviation detector circuit, which is comprised
of transistors Q312, Q313, ‘}nd Q314, controls
the squelch circuits in the |multiplex section,

The positive or negative voltage that appears at
the junction of resistors R332 and R333 is
coupled through R352 to the bases of tran-
sistors Q312 and Q313, These transistors are
biased by resistors R354 and R355 so a small
voltage change at the ratio detector output will
cause one or the other transistor to conduct,
The collector of Q312 is direct coupled to the
base of Q314, while the collector of Q313 is
direct coupled to the collector of Q314, Thus,
either a positive or a negative voltage from
the ratio detector (caused by tuning either
side of the center frequency) will cause a
positive voltage to appear at the collector of
transistor Q314, This positive voltage is applied
to transistor Q416 on the multiplex circuit board
where it actuates the squelch and stereo thresh-
old circuits, as will be described later,
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MULTIPLEX CIRCUITS

A LEFT SIGNAL (L)

B RIGHT SIGNAL IR!

Figure 5-4

Figures 5-4A and 5-4B show two sample signals
that might appear at the left (L) and right (R)
channel microphones at a radio station that is
broadcasting FM stereo, The transmitting cir-
cuits then combine these signals to produce the
L+R (main channel) signal shown in Figure 5-5A
and the L-R (subchannel) signal shown in Figure
5-5B. Note that the L-R signal is superimposed
on a 38 kHz signal as shown in Figure 5-5C, This
amplitude modulated L-R signal is transmitted
as the subcarrier channel,

The L+R (main channel) signal and the L-R
(subcarrier) signal, are combined with the 19
kHz pilot signal shown in Figure 5-5D, and the
whole complex signal frequency modulates the
transmitted RF carrier,

A second subcarrier signal is transmitted by
some stations at a frequency of 67 kHz, This
channel, which is modulated by a commercial
music signal, is called the SCA (Subsidiary
Communications Authorization) channel,

A L <R (MAIN CHANNEL|

Lo

B L-R [SUBCHANNEL)

C L-R [SUBCARRIER|

D 19 kHz (PiLOT)

Figure 5-5

Figure 5-6 shows where the different components
are to be found in a stereo FM signal, The L+R
signal, which is in the audio spectrum (50 Hz
to 15 kHz), is called the '"main channel,'" Mono-
phonic FM receivers use only this part of the
signal, and the remaining signal componentsare

attenuated by the de-emphasis network,
Lt L-R !

AUDIO ' sca sionacs
MULTIP IGNAL
R ETIEDEXS | inoT TRANSMITTED

B IBY ALL STATIONSI

PILOT
ooy (RS T ==
!
Z

MAIN CHANNEL
15 kHz
19 kHz
23 kHz
38 kHz
SUBCARRIER
CHANNEL
53Kz
60 kHz
67 kHz
T4 kHz

Figure 5-6
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Refer to the BlockDiagram (Figure 5-7, fold-out
from Page 178) and to the Schematic Diagram
(fold-out from Page 213) while you read thefol-
lowing description of the multiplex circuits,

The composite stereo signal from the output of
the FM Tuner circuitisappliedtothree separate
multiplex input circuits; to the SCA and 38 kHz
filter circuits, to the 19 kHz phase inverter
(Q410) and amplifier (Q411), and to the 100 kHz
noise amplifier circuit (Q413, Q414, and Q415).

The three signal paths are shown on the Multi-
plex Block Diagram, with the program part of
the composite stereo signal across the top, The
19 kHz pilot signal, and the 100 kHz noise signal,
that control the program part of the composite
stereo signal and eliminate the noise, are shown
across the bottom of the Block Diagram, Each of
these signal paths, and their circuits, will be
described separately on the following pages.

Stereo Program Signals

When a stereo program is received, the (L+R) +
(L-R) program part of the stereo signal is passed
through several filter circuits which remove
unwanted signals, The first of these filter cir-
cuits is a 67 kHz parallel SCA trap, composed of
coil L401 and capacitor C403, L402 filters out
noise components above 53 kHz to prevent them
from beating with harmonics of the 38 kHz oscil-
lator and subcarrier,

Another 67 kHz paralleltrap is composed of L404
and C408, This trap eliminates any remaining
67 kHz SCA subcarrier, and also acts as a
38 kHz bandpass filter when the Phase switchis
in the Adjust position (Phase control shaft pulled
out), In the Adjust position, the Phase switch
removes C409 from the circuit and inserts C405
in series with L402 to form a 38 kHz series
resonant circuit. This circuit is adjusted so it
will pass only the subcarrier and shift the sub-
carrier 90 degrees with respect to the 19 kHz
pilot signal, The 90 degree phase shift causes
a null to be obtained when the Phase control is
properly adjusted,

The output of the filter networks is coupled
through capacitor C412 to transistor Q403, The
amplified signal is then direct coupled to the
base of emitter-follower transistor Q404, Bias
and stability for Q403 is provided by feedback
resistor R417,

Separation control R422 is used to adjust the
amount of composite stereo signal that is
coupled through capacitor C416 to transformer
T401, The ratio between the amount of com-
posite signal and the amount of compensating
signal that is fed to the switching detector out-
put through R429 and R431, determines the
amount of separation between the right and left
audio signals, The compensating signal will be
described in the following paragraphs along
with the Switching Detector,

Switching Detector

Figure 5-8 shows the various waveforms present
in the switching detector circuit, Waveform 1is
the composite main channel (L+R) and sub-
channel (L-R) stereo signal that comes from
transistor Q404, Waveform 2 is a 38 kHz oscil-
lator signal from Q405, This signal was locked
to the same frequency and phase as the 38 kHz
subcarrier by a pulsating DC from diode D429,
Waveform 3 results from adding stereo signal
1 to the 38 kHz oscillator signal 2, Waveform 3
is then applied to the switching diodes from the
secondary winding of transformer T401,

Detection occurs in the switching diodes in the
following manner, Waveform 3 from transformer
T401 passes through two circuits, One circuit
consists of the secondary winding of trans-
former T401 and diodes D423 and D426, Since
these diodes pass only the positive peaks of wave-
form 3, only the left signal (waveform 4) is
passed to transistor Q406. The other circuit
consists of the secondary winding of T401 and
diodes D424 and D425, These diodes pass only
the negative peaks of waveform 3 and couple
the right signal waveform to transistor Q407,
Capacitors C421, C422, C423, and C424 charge
to the positive and negative peaks of waveform
3 to produce smooth output waveforms 4 and 5.

Since the detection process is not 100 percent
efficient, some right channel signal may be
present at the left channel output and vice versa,
To compensate for this, a portion of the com-
posite stereo signal is taken from the multi-
plex input and fed to the left and right channel
circuits, The composite stereo signal passes
through a frequency selective network composed
of resistor R408, coil L403, and capacitors
C407 and C411, and through resistors R429 and
R431 to the outputs of the left and right de-
tector diodes, This compensating signal is 180
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degrees out-of-phase with the outputs of the
diodes, and it cancels each channel's signal in
the other channel, In this way, greater channel
separation is obtained, even at higher audio
frequencies,

The Noise Filter switch, in the On position,
connects capacitor C425 between the outputs
of the left and right detectors, This capacitor
couples together the higher audio frequencies
from each channel, Since the subchannel and
noise signals are 180 degrees out-of-phase at
these points, the noise frequency is cancelled,

Audio Signals

The left channel signal is coupled through a de-
emphasis network composed of resistor R432
and capacitor C426, and through C427 to tran-
sistor Q406, De-emphasis is required in the
audio stages to reduce high frequency signals
that were pre-emphasized at the transmitter,
This provides a flat audio frequency response,
The right channel signal is coupled through a
similar network to transistor Q407, Since the
left and right channel circuits are identical
from this point on, only the left channel circuits
will be described,

Transistors Q406 and Q408 are direct coupled
and amplify the detected audio signal, Resistor
R436 provides DC feedback to the emitter of
Q406 for additional stability, while resistor
R438 couples the audio signal to a 19 kHz trap
circuit and a 15 kHz low-pass filter, The trap
circuit consists of coil L405 and capacitor C429,
The low-pass filter consists of L1406, C431,
C432, and C433, These circuits pass audio fre-
quencies below 15 kHz and filter out any 19
kHz pilot signals and subcarrier frequencies
from 23 kHz to 53 kHz,

The left channel audio signal from the trap and
filter is fed to the squelch dual diode, D427,
This diode is biased by three separate DC
voltages so it will conduct when the Squelch
control setting and signal and noise conditions
are proper, One diode bias source is from the
collector of Q408, through R438, 1405, and L.406,
Another bias voltage is obtained through R444
from the 12 volt source. The third bias voltage
is obtained through R443 from the collector of
squelch control transistor Q401, The actual pur-
pose and function of these diode biasing voltages
will be described later, For now we must assume
that proper conditions are metandthe dual diode
is properly biased to conduct the audio signal,

S )

The audic output of dual diode D427 is coupled
through capacitor C434 and resistor R445 to
section 2F of the Source switch (on the Control
Preamplifier circuit board). When the Source
switch is in the FM position, contacts 7 and 9
pass the left channel signal to the L. AM-FM
Level control at the input of the control pre-
amplifier circuit, At the same time, the right
channel signal passes through contacts 2 and 4
of the Source switch to the R AM-FM Level
control in the control preamplifier circuit,

We have traced a composite stereo program
signal through the multiplex circuit, with the
assumption that the 19 kHz pilot signal had
performed its various functions, We also as-
sumed that no 100 kHz noise signal or AFC
squelch voltage has triggered the multiplex
circuits to block the passage of the composite
stereo program signal, The following is a
description of the circuits that are activated
by the 19 kHz pilot signal.

19 kHz Pilot Signal

The 19 kHz pilot signal thatisreceivedfrom the
AM-FM tuner circuit, is coupled through capac-
itor C444 to the parallel resonant circuit of
1409 and C445, This tuned circuit passes the 19
kHz pilot signal and rejects all other frequencies,
The pilot signal is coupled through C446 to the
base of transistor Q410, which acts as a phase
inverter, 19 kHz signals appear at the emitter and
collector of Q410, 180 degrees out-of-phase with
each other, Phase control R497 and capacitor
C448 are connected across the output of Q410
so the phase of the 19 kHz output signal can be
adjusted, The Phase control permits correction
of possible phase errors between the 19 kHz
pilot signals and the 38 kHz subcarrier signals
that might occur between different stereo sta-
tions, Thus, it enables you to obtain maximum
stereo separation from all stations,

Transistor Q411 amplifies the 19 kHz pilot sig-
nal, The primary of transformer T402 is tuned
to 19 kHz by capacitor C451 and is connected to
the collector of Q411, The pilot signal passes to
the secondary of T402 and is rectified by dual
diode D429, This dual diode acts as a full-
wave rectifier which doubles the 19 kHz fre-
quency and produces a 38 kHz pulsating DC
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voltage, This pulsating DC voltage is fed to
three different circuits as follows:

A, To the Normal-Adjust switch on the AM-
FM Tuner circuit board;

B. To 38 kHz oscillator transistor Q405; and

C. To 19 kHz pilot detector Q417,

The following is a description of the 38 kHz
pulsating DC voltage function in these three
circuits,

A, The pulsating DC voltage from dual diode
D429 is coupled through resistor R469
to the Normal-Adjust switch on the AM-
FM Tuner circuit board, When the switch
is in the Adjust position, the Signal Meter
is placed in the circuit to indicate the
strength of the 19 kHz signal, This permits
accurate adjustment of coil L409 and trans-
former T402 for maximum gain,

B. Capacitor C413 couples the pulsating DC
voltage from dual diode D429 to the base of
38 kHz oscillator transistor Q405, This
transistor acts as a grounded base os-
cillator, The primary winding of trans-
former T401 and capacitor C419 form the
38 kHz tuned circuit, This oscillator is
synchronized with the 38 kHz subecarrier,
both in frequency and phase, by the 38 kHz
pulses from the dual diode D429,

C. Resistor R489 couples the pulsating DC
voltage from dual diode D429 to the base
of 19 kHz pilot detector Q417, Transistor
Q417 detects the presence of a 19 kHz pilot
signal and controls Q419, which automatic-
ally switches the stereo circuits on in the
secondary circuit of transformer T401,

This switching voltage is coupled through
diode D432 and resistor R424,

The 19 kHz pilot signal applied through R494
from Q419 to Q420 also turns on the 38 kHz
oscillator by reducing the amount of bias
voltage applied to Q405 through R418 and
R421, At the same time, while the pilot sig-
nal causes Q420 to conduct during the re-
ception of a stereo signal, collector current

flows through the FM Stereo indicator lamp
and causes it to light,

Stereo switcher transistor Q419 is also con-
trolled by a voltage from the 100 kHz noise
amplifier and stereo threshold transistors Q415
and Q418, as described below,

100 kHz Noise Signal

If an FM signal is weak, or not properly tuned
in, noise signals accompany the composite pro-
gram signal that is fed to the multiplex cir-
cuit, These noises could impair the listening
pleasure if allowed to pass through the audio
circuits to the loudspeakers, In this Receiver,
the noise signal itself is used to operate the
squelch and stereo threshold circuits, The
Stereo Threshold control can be adjusted so a
certain noise level will switch off the stereo
circuits andallow only monophonic reproduction,
eliminating stereo noise, The Squelch control
can be set to cut off the audio signal completely
if the noise reaches a certain level, These
circuits operate in the following manner,

The tuned circuit of coil 1.410 and capacitor
C456 selects the noise signal at 100 kHz and
couples it through capacitor C455 to the base
of transistor Q413, (NOTE: Only noise is present
in the region around 100 kHz; the highest fre-
quency part of the transmitted signal only ex-
tends to 74 kHz, which is the SCA upper side-
band,)

Transistors Q413 and Q414 amplify the noise
signal, The amplified noise signal from Q414
is coupled through capacitor C458 to a voltage
doubling detector circuit consisting of diodes
D430 and D431, These diodes produce a nega-
tive DC voltage that is proportional to the
amount of noise in the received signal, Ca-
pacitors C461, and C459, and resistor R483,
filter out any remaining noise signal from the
negative DC voltage coupled to the base of
Q415,

Transistor Q415 is an emitter follower, Itsout-
put is coupled through R475 to the base of squelch
threshold transistor Q412, and through R487 to
the base of stereo threshold transistor Q418,
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Transistor Q416 is direct coupled to the output
of Q415 in such a way that a positive voltage
applied to the base of Q416 has the same effect
on Q412 as a negative voltage applied to the
base of Q415, Thus, either a noise signal
through Q415, or a deviation squelch voltage
through Q416, will cause Q412 to conduct,

The amount of noise signal, or deviation squelch
voltage, required to trigger transistor Q412 is
determined by the setting of Squelch control
R498, When the noise signal or deviation squelch
voltage becomes strong enough to cancel the bias
voltage onQ412, this transistor begins to conduct,
This, in turn, removes the bias from Q401 and
causes both Q401 and Q402 to cut off,

Transistors Q401 and Q402 control the bias
voltages on dual diodes D427 and D428 which, in
turn, control the passage of FM program signals
from the audio amplifier stages and the filter
networks, When a noise signal or deviation
squelch voltage causes Q412 to conduct, and Q402
and Q401 are cut off, the bias onthe cathodes of
dual diodes D427 and D428 is changed to pre-
vent these diodes from passing the audio signal,
Dual diode D422 prevents the passage of audio
signals from one channel to the other through
R404 and R405, which would reduce the channel
separation,

Stereo threshold transistor Q418 operates in a
manner similar to squelch threshold transistor
Q412, Bias for Q418 is adjusted by Stereo
Threshold control R499, through resistor R488,
to a point where a certain strength of noise sig-
nal or deviation squelch voltage will cause Q418
to conduct, The collector current of Q418 isthen
passed through R492 to the base of stereo
switcher transistor Q419, Transistor Q419
switches the operation of the amplifier circuits
to monophonic when the noise level is too high
or the received signal is too weak for good
stereo reproduction,

Notice that there are four ways transistor Q419
can be made to conduct and stop stereo operation:

1, In the absence of a 19 kHz pilot signal
where collector current from Q417, through
R491, causes Q419 to conduct, The 19 kHz
pilot signal is absent when a station is trans-
mitting in the monophonic mode,

T

2, When excessive noise through Q415 causes
the collector current from stereo threshold
transistor Q418 to flow through R492, This
is the noise between stations or on weak
stereo signals,

3. When a deviation squelch voltage controls
Q416 and Q418, This deviation squelch volt-
age is produced in the FMtuner ratio detec-
tor when the Receiver is not tuned to the
center frequency of an FM station,

4, When the Mode switch is in the Mono
position, This causes a current to flow
through R491 and causes Q419 to con-
duct and block stereo operation,

The Receiver can be made to pass only stereo
signals by placing the FM switch in the Stereo
Only position, This switch position connects the
collector of transistor Q420 through resistor
R474 to squelch threshold transistor Q412,
As transistor Q420 does not conduct on mono-
phonic signals, its collector voltage is high,
This voltage, which is returned to the col-
lector of Q412, has the same effect as a strong
noise signal, It causes transistors Q402 and
Q401 to remove the bias voltage from dual
diodes D427 and D428 and stop audio signals
from passing through, When stereo signals
are received, the voltage returned to the col-
lector of Q412 is reduced, and transistors
Q402 and Q401 bias the squelch diodes and
permit audio signals to pass,

MONOPHONIC OPERATION

Monophonic FM signals received from the FM
ratio detector circuit contain only audio fre-
quencies from 50 Hz to 15 kHz, Without the
19 kHz pilot signal, the 38 kHz oscillator is
not turned on and the Stereo Indicator lamp does
not light, The audio signal is passed throughthe
circuits of transistors Q403 and Q404 to the
gwitching detector circuit,

Since no 19 kHz pilot signal is detected by tran-
sistor Q417, stereo switcher transistor Q419 is
allowed to conduct, The circuit through diode
D432 and resistor R424, from the collector of
Q419, biases diodes D424 and D426 ON, This
biasing allows these diodes to pass the audio
signal to both the left and right audio circuits
simultaneously,

—
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POWER SUPPLY CIRCUITS

The transformer operated Power Supply contains
three rectifier circuits which furnish the various
voltages used in the Receiver, Most of these
voltages are regulated within a close tolerance
to insure stable operation,

Three AC receptacles are provided on the rear
of the chassis to furnish switched or unswitched
power for other equipment, The two unswitched
receptacles are live whenever the line cord
plug is connected to an AC source, The third
(switched) receptacle is live only when the
Power switch is in the On position,

The line voltage is passed through a 3 ampere
slow-blow fuse to the primary windings of the
power transformer, When connected for 120 volt
operation, the two primary windings are inpar-
allel, For 240 volt operation, the windings are in
series with a 1-1/2 ampere fuse, Three sec-
ondary windings on the transformer step down
the line voltage to the amounts required,

One secondary winding supplies 57 VAC to a
full-wave bridge rectifier circuit that consists
of diodes D506, D507, D508, and D509. The out-
put of the bridge rectifier circuit is filtered by
capacitor C508, 83 volts DC is coupled from
this point through two thermal circuit break-
ers to the power amplifier circuits,

Another secondary winding on the power trans-
former supplied 6 VAC for the pilot lamps
that illuminate the dial, This voltage is also
rectified by diode D505 and coupled to the
emitter of transistor Q503, The 83 volts that
passes through the thermal circuit breakers is
coupled through resistor R512 to the base of
Q503, Thus, transistor Q503 is biased off and
no collector current flows through the Hi-Temp
indicator lamp, One of the thermal circuit break-
ers is mounted on a heat sink with audio output
transistor Q206L, The other circuit breaker is
mounted on another heat sink with audio output
transistor Q206R.

Should the temperature of either heat sink rise
to 60 degrees C, due to a short circuit or over-
load at the output, the circuit breaker mounted
on that heat sink will open and remove the supply
voltage from the circuit, If that happens, the

bias is removed from the base of @503 and this
transistor will conduct, Collector current will
then flow through the Hi-Temp indicator lamp,
and the lamp will light, As soon asthe heat sink
temperature returns to a safe level, the circuit
breaker automatically closes to apply voltage
to the power amplifier circuits, At the same
time, the bias voltage is returned to the base of
Q503 which cuts off the current through the Hi-
Temp indicator lamp,

A third secondary winding on the power trans-
former supplies 100 VAC to a full-wave recti-
fier circuit, Diodes D503 and D504 rectify the AC
voltage and capacitor C505filters the DC voltage,
This DC voltage is applied to the collectors of
Q501 and Q502, which form a series regulator-
filter in the following manner,

A voltage divider that consists of R505 and R504
provides base bias for transistor Q502, When the
voltage changes on the collector of transistor
Q501 and begins to change the output voltage, it
also passes through resistor R502 and changes
the emitter-to-base voltage of Q502, This causes
the collector current of Q502 to change, Since the
emitter of Q502 is direct coupled to the base of
Q501, the base current change in Q501 changes
the collector current and compensates for the
original change that appeared across the load,
The result is that all voltage changes are smooth-
ed out and a constant output of 50 volts DC is
taken from the emitter of transistor Q501,

The 50 volt source is applied to the phono pre-
amplifier circuit, and to additional regulator-
filter circuits in the Power Supply to provide the
27 volt, 15 volt, and 12 volt sources for other Re-
ceiver circuits, For the 27 volt source, the 50
volt output of Q501 is coupled through R501 to
zener diode ZD%01, This zener diode maintainsa
constant 27 volts between its anode and eathode,
This regulated 27 volts is then further filtered
by capacitor C501 and supplied to the control
preamplifier circuit and to the left and right
channel power amplifier circuits,

The 15 volt source is taken through resistor R503
from the 50 volt output of transistor Q501, Zener
diode ZD502 tends to maintaina constant 15 volts
across it, and provides a regulated output that is
filtered by capacitor C502, This 15 volt source
is supplied to the AM-FM tuner circuit,
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The reference voltage for transistor Q504 is
obtained from voltage divider resistors R507
and R508, The 50 volt output of Q501 is reduced
through resistor R509 and transistor Q504 to
give 12 volts on the emitter of Q504, This 12
volts is held constant by the regulated 15 volts
reference bias applied to the base of Q504
from zener diode ZD502, The 12 volt source
supplies the multiplex circuits,

SIGNAL METER FUNCTION SWITCH

A special 3-position switch is provided to adapt
the Signal Meter to indicate relative resistance
or relative voltage, This permits the builder to
test the various circuits and parts in the Re-
ceiver, both initially when first assembled, or in
case of trouble at a later time,

When the Signal Meter Function switch is in the
Normal position, the Signal Meter is connected
through Source switch wafer 2 to the AM or FM
circuit, The meter will then indicate relative

signal strength,

The Signal Meter can also be used during the ad-
justment of the 19 kHz pilot detector circuit, The
19 kHz Adjust switch, located on the AM-FM cir-
cuit board, couples the meter, through the
Source switch, to the 19 kHz detector circuit of
the multiplex circuit board,

When the Signal Meter Function switch is in the
R (resistance) position, a current from power
supply terminal 19 passes throughthe meter and
returns to ground through resistor R514, which
is mounted on the power supply circuit board,
Since the resistance of R514, is very high, its
voltage drop is also high, and the meter does
not deflect, When the test probe wire is touched
to a separate resistance, this resistance ispar-
alleled with R514, The parallel resistance is
less than R514 alone, so more current passes
through the meter, which causes its pointer to
deflect, The smaller the resistance, the greater
the meter deflection, This enables the builder to
make relative resistance measurements,

With the Signal Meter Function switch in the V
(voltage) position, R514 is connected between
ground and the negative (-) side of the meter,
and the test probe wire is connected to the
positive (+) side of the meter, When the test
probe wire is touched to a voltage point in the
receiver, the meter pointer will deflect in
proportion to the voltage, This enables the
builder to make relative voltage measure-
ments, Resistor R514 limits the meter current
so the maximum voltage to be tested in the
Receiver will not damage the meter movement,




CIRCUIT BOARD
X-RAY VIEWS

PHONO PREAMP
VVIEWED FROM SCREEN SIDE|

FIGURE 6-1

PHONO PREAMP

(VIEWED FROM FOIL SIDE]

FIGURE 6-2
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POWER AMPLIFIER LEFT CHANNEL
' VIEWED FROM SCREEN SIDE]

FIGURE 6-5

POWER AMPLIFIER LEFT CHANNEL
(VIEWED FROM FOIL SIDE)

FIGURE 6-6
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POWER AMPLIFIER RIGHT CHANNEL
IVIEWED FROM SCREEN SIDE)

FIGURE 6-7

POWER AMPLIFIER RIGHT CHANNEL
(VIEWED FROM FOIL SIDE)

FIGURE 6-8
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FIGURE 6-11

POWER SUPPLY
(VIEWED FROM SCREEN SIDE)

FIGURE 6-13
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TOP VIEW
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MULTIPLEX
CIRCUIT BOARD
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- LEFT CHANNEL
. POWER AMPLIFIER
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A

LEFT

r‘I’I-IOMO TAPE . AUX

TAPE

SPEAKER
TAPE
OUTPUT

MON

S,

D201L D202L D203L

RIGHT CHANNEL
POWER AMFPLIFIER
CIRCUIT BOARD

- RIGHT
SPEAKER

1 |

-\ =

120 VAC
NORMAL

BOTTOM VIEW

Figure 6-16
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D201TR  D2O2R D203R 120 VAC
SWITCHED



CIRCUIT BOARD
VOLTAGE X-RAY VIEWS

& TRANSISTOR VOLTAGES
MEASURED UNDER CONDITIONS OTHER THAN
SHOWN ON SCHEMATIC

SOURCE: PHONO
MODE:

E:
SOUELCH: FULL CCwW
STEREQ THRES: FULL CCW

SOURCE: FM

MODE: MONO

SQUELCH: FULL CW
STEREQ THRES: FULL CW
ANT: NOT CONNECTED

PHONO PREAMPLIFIER CIRCUIT BOARD
(VIEWED FROM FOIL SIDE|

SOURCE: FM ISTEREOQ STATION TUNED IN
MODE: STEREQ
SQUELCH: FULL CCW
STEREO THRES: FULL CCW
ANT: CONNECTED
TUNE METER, CENTER SCALE
SAME AS A EXCEPT
L TUNE METER: LEFT END OF SCALE

SAME AS A EXCEPT
“TUNE METER: RIGHT END OF SCALE

T ey

POWER AMPLIFIER CIRCUIT BOARD
(VIEWED FROM COMPONENT SIDE)
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SCHEMATIC OF THE
HEATHKIT®
AM-FM-FM STEREO

SOLID-STATE RECEIVER
MODEL AR-15

1. RESISTOR AND CAPACITOR NUMBERS ARE IN THE FOLLOWING GROUPS:

0- 99 PARTS IN THE PHONO PREAMP CIRCUIT.
100-199 PARTS IN THE CONTROL PREAMP CIRCUIT.
200-299 PARTS IN THE POWER AMPLIFIER CIRCUIT,
300-399 PARTS IN THE AM-FM TUNER CIRCUIT.
400-499 PARTS IN THE MULTIPLEX CIRCUIT,
500-59% PARTS IN THE POWER SUPPLY CIRCUIT.

2. REFER TO THE CHASSIS PHOTOGRAPHS AND CIRCUIT BOARD X-RAY VIEW FOR THE
PHYSICAL LOCATION OF PARTS,

3. RESISTORS AND CAPACITORS IN THE AUDIO CIRCUITS (0-299) ARE DIVIDED AS FOL-
LOWS:

0DD NUMBERS ARE IN THE LEFT CHANNEL CIRCUIT,

EVEN NUMBERS ARE IN THE RIGHT CHANNEL CIRCUIT.

C11, €12, C131, R19 AND R175 ARE COMMON TO BOTH LEFT AND RIGHT CHANNEL
CIRCUITS.

4, ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE. RESISTOR VALUES
ARE IN OHMS (K = 1,000, MEG = 1,000,000,

5. ALL CAPACITOR VALUES ARE IN pfd UNLESS MARKED OTHERWISE (pf = MICRO-
MICROF ARAD uufl.

6. SOURCE SWITCH WAFERS SHOWN IN FULL COUNTERCLOCKWISE PHONO POSITION, AS
VIEWED FROM THE KNOB END OF THE SHAFT,

7. ARROWS ON CONTROLS SHOW CLOCKWISE ROTATION, AS VIEWED FROM THE KNDB
END OF THE SHAFT.

8. DC VOLTAGE MEASUREMENTS ARE TAKEN WITH AN 11 MEGOHM VTVM, FROM THE
POINT INDICATED TO CHASSIS GROUND. VOLTAGES MAY VARY 220%. LINE VOLTAGE
120 v AC.

9. CTHIS SYMBOL INDICATES A POSITIVE DC VOLTAGE MEASUREMENT, TAKEN UNDER
THE FOLLOWING CONDITIONS:

SOURCE SWITCH. . ...... .« - PHONO
MODE SWITCH. . . ...... «+ « MONO
SQUELCH CONTROL. . . . ... . FULLY COUNTERCLOCKWISE

STEREQ THRESH CONTROL. . . FULLY COUNTERCLOCKWISE

10. JSAN ASTERISK INDICATES THAT A VOLTAGE MEASUREMENT CAN BE MADE UNDER
ONDITIONS OTHER THAN THOSE INDICATED 8Y () . SEE THE CIRCUIT BOARD
3&;:25:—3!7 VIEWS STARTING ON PAGE 210 FOR THESE CONDITIONS AND

TRANSISTOR BASING —

a5

FLAT
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REPLACEMENT PARTS

PRICE LIST

The following prices apply only on purchases
from the Heath Company where shipment is toa
U.S,A, destination, Add 10% (minimum 25 cents)
to the price when ordering from an authorized
Service Center or Heathkit Electronic Center to
cover local sales tax, postage and handling, Out-
side the U,S,A, parts and service are available
from your local Heathkit source and will reflect

additional transportation, taxes, duties andrates
of exchange,

To order parts, use the Parts Order Form fur-
nished with this kit, If Parts Order Form is not
available, refer to Replacement Parts in the Kit
Builders Guide,

s = ==

PART PRICE DESCRIPTION
No, Each
RESISTORS
1/2 Watt
1-1 .10 47 Q
1-3 .10 100 @
1-4 10 330 @
1-6 .10 470 Q
1-7 .10 680 Q
1-8 .10 820
1-9 .10 1000
1-10 .10 1200 @
1-11 .10 1500 @
1-13 .10 2700 @
1-14 .10 3300 ©
1-16 .10 4700
1-18 .10 5600 Q
1-19 .10 6800 @
1-20 .10 10 K@
1-21 .10 15 KQ
1-22 .10 22 KQ
1-23 .10 27 K@
1-25 .10 47 KQ
1-26 .10 100 KQ
1-27 .10 150 KQ
1-29 .10 220 KQ
1-34 .10 680 KQ
1-35 .10 1 megohm
1-38 .10 3.3 megohm
1-42 .10 270 9
1-44 .10 2200 @
1-45 .10 220 Q@

HEATHEIT?®

PART PRICE
No. Each

DESCRIPTION

RESISTORS-1/2 Watt (cont'd.)

1-48 .10 390 Q
1-49 .10 22 @

1-60 .10 68 KQ
1-65 A5 51 KQ
1-66 .10 150 ©
143 .10 8200 ©
1-93 .10 1800 @
1-103 .10 33 @

1-109 10 12 KQ
1-118 .10 82

1-119 .10 560 Q
1-121 .10 120 KQ
1-129 .10 4.7 Q
1-142 .10 560 KQ

1 Watt

1-1-1 .10 470 @
1-57-1 .10 5600 Q

1/2 Watt Precision

2-50 .20 10 K@
2-111 .20 400 @
2-181 .20 5490 Q
Other Resistors

3=F=5 J15 11 © 5 watt
3-24-5 15 .67 © 5 watt
3-26-5 .20 390 Q 5 watt
3-31-10 .65 290 © 10 watt
3-30-10 .65 225 © 10 watt

215
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION I
No, Each No, Each

1/2 Watt 5% Low-Noise CAPACITORS

4-12 .10 390 @

4-13 .10 510 @ Disc-Silver Mica

4-14 .10 620 @ 20-102 19 100 pf silver mica

4-15 .10 1000 2 20-107 .40 680 pf silver mica

4-16 .10 1800 & 20-108 .20 200 pf silver mica

4-117 10 2200 2 20-115 25 300 pf silver mica

4-18 .10 3300 2 20-139 25 330 pf silver mica

4.19 .10 3900 2 21-7 .10 33 pf disc

4.20 .10 4700 Q2 21-T75 .10 100 pf disc

4.22 .10 10 k2 21-13 .10 500 pf disc

4-23 .10 22 K 21-14 .10 .001 pfd disc

4.24 .10 24 KQ 21-27 .10 .005 pfd disc 1

4.25 .10 27 KQ 21-56 .10 470 pf disc

4-26 .10 33 KQ 21-17 .10 200 pf disc

4-27 .10 47 KQ 21-178 .10 5 pf disc

4-29 .10 220 K@ 21-82 .15 .02 pfd disc, 50 V

4-30 .10 270 KQ 21-31 .10 .02 pfd disec, 500 V

4-31 .10 330 K@ 21-100 .40 .47 pfd disc

4-32 .10 390 KQ 21-149 .10 2.7 pf disc

4.33 .10 470 KQ

4.34 .10 100 K

4-37 .10 6800 2

4-38 .10 9100 @ Electrolytic

4-39 10 12 KQ 25-54 40 10 pfd

4-40 10 51 KQ 25-56 .45 100 pfd

4-41 .10 1500 §2 25-220 .45 10 pfd tantalum

4-45 sADIRES AT 25-223 150 47 pfd tantalum

4-486 10 1,5 megohm 25-126 J75 50 ”'fd

25-145 .50 25 pfd
25-146 .50 100 pfd

CONTROLS 25-148 .95 1000 pfd
10-155 .30 750 Q@ 25-164 1.20 1000 pfd
10-212 .60 100 K@ 25-153 40 100 pufd

10-213 .70 1000 £ 25-156 4,15 4000 pfd

12-77 2,85 25 KQ dual control, Volume  25-171 8,00 8000 pnfd
12-78 1,70 25 KQ dual control, Balance 25-172 .80 100 pfd
12-79 1.50 50 KQ dual control, Bass 25-173 1,70 500 pfd
19-107 2.15 50 KQ dual control Treble- 25-175 55 250 pfd
Tone Flat switch 25-180 1,05 2,2 pfd
19-108 1,40 10 KQ control with switch 26-112 2,95 AM tuning capacitor
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PART PRICE DESCRIPTION
No. Each
Mylar
27-T4 .10 .01 pfd
27-46 .15 047 pid
27-47 20 .1 pfd
27-48 .25 .22 pfd
27-60 25 .22 pfd
27-61 .45 AT pfd
27-68 .40 3300 pf
27-69 .40 9100 pf
27-70 40 0022 pfd
29-2 .20 .01 pfd
29-3 .15 2700 pf
29-4 .15 1800 pf
29-5 .10 1000 pf
29-6 .15 1200 pf
29-8 5 Mo 3300 pf
29-9 15 8200 pf

COILS-CHOKES-TRANSFORMERS

40-583 .20
40-676 .70
40-677 .60
40-786 3.95
40-1787 1,50
40-788 1,55
40-789 1,60
40-790 1,55
40-791 4,20
40-792 4,35
40-793 2,05
45-47 .30
45-59 .60
52-104 1.30
52-90 1,05
53-11 2,55
54-181 12,25

10 pH peaking coil
Oscillator coil

RF mixer coil

7 mH (19 kHz amplifier)
coil

7T mH (67 kHz trap) coil
20 mH (19 kHz trap) coil
23 mH (53 kHz low-pass)
coil

70 mH coil

7 mH (19 kHz doubler) coil
7T mH (38 kHz oscillator)
coil

AM antenna coil

2 mH RF choke

8.8 uH 10 ampere choke

IF transformer, 455 kHz
interstage

IF transformer, 455 kHz
output

Ratio detector

Power transformer

PART PRICE

_No, _Each
DIODES

56“25 3.00
56-26 .30
56-33 »2D
56-35 »00
56-44 1,15
56-47 1,10
57-27 .60
57-42 1,15
SWITCHES
60-4 .20
60-22 .35
60-31 SoE)
60-32 .60
63-429 5,00
65-21 1.45

DESCRIPTION

Zener

1N191 crystal
1N3754

Dual

Zener

Zener

Silicon

Silicon

Slide

Slide 8-lug
Rocker (white)
Rocker (black)
5-position rotary
Thermal

GROMMETS-INSULATORS-BINDING POSTS-
CABLES-MISCELLANEOUS

73-3 .10
73-34 .10
73-39 .10
73-51 .10
75-17 .10
75-24 .10
75-60 .10
75-85 .10
75-86 .10
75-87 .10
75-88 15
75-90 .10
89-13 .40
110-39 24,60
134-147 5,00
134-148 3,65
134-149 6,50

Grommet

Insulator, test clip

Foam tape

Level control locator
Binding post base

Line cord strain relief
Mieca insulator

Nylon insulator

Phono socket insulator
Feedthrough insulator
Nylon cover

Insulating paper

Line cord

FM tuning unit*

Power amplifier cable
assembly

Preamplifier cable assembly
Multiplex and tuner cable
assembly

*Tuners are available at half-price plus postage
on an exchange basis; the defective unit re-
turnable after replacement is received, Tuner
returned must be in repairable condition,
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PART ©PRICE
No, Each

DESCRIPTION

Grommets-Insulators-Binding Posts-Cables-
Miscellaneous (cont'd.)

204-9 .10 Angle bracket

204-756 1,80 Tuning shaft bracket
206-345 25 Spiral shield

207-22 .10 Plastic clamp

207-56 «95 Capacitor mounting clamp
215-22 1.60 Heat sink

215-23 1,90 Heat sink

HARDWARE

250-16 .05 8-32 x 3/16" setscrew
250-22 .05 8-32 x T/16" setscrew
250-43 .05 8-32 x 1/4" setscrew
250-52 .05 4-40 x 1/4" screw
250-56 .05 6-32 x 1/4" screw
250-89 .05 6-32 x 3/8" screw
250-100 .05 6-32 x 5/16" setscrew
250-116 .05 6-32 x 1/4" screw
250-138 .05 6-32 x 3/16" screw
250-162 .05 6-32 x 1/2" screw

250-170 .05
250-174 .05

#6 x 1/4" sheet metal screw
8-32 x 1/4" screw

250-206 .05 6-32 x 11/16" screw
250-2173 .05 4-40 x 3/8" screw
250-276 .05 6-32 x 3/8" screw

250-298 .05
250-310 .05

6-32 x 3/4" screw
2-32 x 1/8" self-tapping
serew

250-312 .05 4-40 x 3/4" screw
252-2 .05 4-40 x 1/4" nut
252-3 .05 6-32 x 1/4" nut
252-4 .05 8-32 x 3/8" nut
252-7 .05 3/8-32 x 3/32" nut
252-22 .05 8-32 speednut
252-23 .05 6-32 thumbnut
252-89 .05 4-40 speednut
253-11 .05 E washer

253-21 .05 9/16'" washer
253-36 .05 Spring washer
253-49 .10 Nylon washer 7/16" OD
253-60 .05 3/8" washer
253-85 .25 Felt washer

PART PRICE
No, Each

DESCRIPTION

Hardware (cont'd.)

254-1 .05 #6 lockwasher
254-2 .05 #8 lockwasher
254-5 .05 Control lockwasher
254-9 .05 #4 lockwasher
255-1 .05 1/8" spacer

255-3 .05 3/8'" spacer
255-11 .15 1" spacer

255-70 +25 1-9/32" spacer
255-T1 25 3/4'" spacer
255-T5 .20 1-1/8" spacer
258-1 .05 Dial cord spring
258-T2 .05 Flat steel spring
259-1 .05 #6 solder lug
259-9 .05 #4 solder lug
259-20 .05 Solder lug

260-16 10 Small alligator clip
261-17 .05 Plastic foot

265-12 .10 Hinge

331-6 .15 Solder

WIRE-SLEEVING-MISCELLANEOQOUS

344-15 .05/ft Black stranded wire
344-16 .05/ft Red stranded wire
344-50 .05/ft Black hookup wire
344-51 .05/ft Brown hookup wire
344-52 .05/ft Red hookup wire
344-53 .05/ft Yellow hookup wire
344-54 ,05/ft Orange hookup wire
344-55 .05/ft Green hookup wire

346-1 .05/ft Fiberglas sleeving

346-4 \05/ft Black sleeving

346-5 .05/ft 1/4" sleeving

347-2 .05/ft 300 Q twin lead

352-13 .15 Silicone grease

390-180 25 Control identification label
390-184 .15 Meter switch label




Page 219

HEATEHEIT
PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No, Each
FILTER-METERS-LAMPS Fuse-Tei'minal Strips-Sockets-Bushings-Knobs-
Miscellaneous (cont'd.)
404-383 13.50 Crystal filter, 10,7 MHz 462-241 .30 Knob, plastic skirt
407-115 3,00 Tune meter 462-268 1,80 Large metal knob
407-116 3,00 Signal strength meter 462-269 1.60 Small metal knob
412-14 .15  #44 lamp 463-44 .30  Dial pointer
412-38 25 #49 lamp 490-1 .10 Large alignment tool
412-39 .35 #1756 lamp 490-5 .10 Nut starter
490-109 .10 Small alignment tool
TRANSISTORS-INTEGRATED CIRCUITS 595-1096 2,00 Manual
417-83 .75 1.842
417-94 1.00 2N3416
417-215 2.85 2N3055 MANUFACTURED PARTS
417-116 .60 S-2091 85-163-2 1,10 Power supply circuit board
417-118 .95 2N3393 85-164-3 ,90 Power amplifier circuit
417-123 4,20 CA-3012 board
417-201 .50 X29A829 85-165-2 .70 Phono preamplifier circuit
417-218 .50 TZ1160 board
417-133 1,30 40245 85-166-2 3,05 Control preamplifier
417-91 .65 2N5232A circuit board
417-135 .90 2N3859A 85-167-4 2,90 Multiplex circuit board
417-136 1,95 40408 85-299-1 3,80 AM-FM circuit board
417-137 2,10 40409 100-16-18 .10 Red binding post cap
417-138 3.00 40410 100-16-2 .10 Black binding post cap
417-139 5,80 40411 100-589 .10 Mounting strap
417-203 2.25 TA-T7311 100-618 5,35 Front panel
100-621 .35 Indicator disc
FUSE-TERMINAL STRIPS-SOCKETS- 100-622 15 Pulley bracket
BUSHINGS-KNOBS-MISCELLANEOQUS 100-642 .25 Dial pulley
100-643 .10 Dial cord
421-6 .35 3 ampere slow-blow fuse 201-38 1,90 Chassis base
423-2 .60 Fuseholder 202-61-1 2,10 Rear apron
427-3 I15 Binding post base 202-62 .85 Right apron
431-5 .10 Terminal strip 202-63 .95 Left apron
431-13 .15 4-lug terminal strip 202-64 1.15 Front apron
431-39 15 5-pin miniature terminal 204-752 25 Transformer bracket .
strip 204-753 .30 Switch bracket '
432-67 .10 Solderless wire connector 204-755 30 Antenna bracket f
434-85 .20 Lamp socket with leads 204-757 .10 Meter bracket
434-117 .20 Transistor socket 205-539 .40 Switch mounting plate )
434-147 20 AC socket 205-540 1,95 Bottom cover f
434-165 .30 Phono socket strip 205-544 .10 Support bracket I
434-171  ,20 Lamp socket without leads 206-430 .80 AM-FM shield l
436-27 .45 Phone jack 206-329-1 .70 Preamplifier circuit board l
446-56 2,85 Dial window shield i
446-57 1,50 Tinted window 206-330-1 1,20 Large light reflector }
453-148  ,40  Tuning shaft 206-331-1 ,25  Light shield i
454-2 .70 Flywheel 206-332-1 .20 Small light reflector J
455-54 .40 Nylon bushing 266-93 25 Pointer rail
456-1 .10 Flexible shaft coupler 446-60 .10 Green meter shield
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