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TYPICAL COMPONENT TYPES

This chart is a guide to commonly used types of elec- tions should prove helpful in identifying most parts and
tronic components, The symbols and related illustra- reading the schematic diagrams,
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SPECIFICATIONS

Power Output
Rated Power (rms):, v . vvvs v v v v s
Deak Power:, .......

Circuit:, . . . . ... R R

Power Response:. . ... oo v v v v v vennveess
Tone Controls
Bass:, . i v i
Treble:, . .. oottt v v e vt v nnen

Maximum Harmonic Distortion (both channels at
full output),

30 eyelest, . sisnnasenuEEE e E e E
1 K& woses PRPRPR @ W %
158 ket van s s 43 PRPIT P PR .

Intermodulation Distortion (maximum):, ... ..
(Using 60 cycle and 6 kc signal mixed 4:1.)

Input Sensitivity

MAG. PHONO:., . . . .. eh v i v s ann .

Channel Separation:. . .. ... ... ¢ eas
Hum And Noise
MAG., PHONO:, . . et v ve s v os e o v v v cne
XTAL-TUNER-AUX.:. . . . ... s oo v u s
Damping Factor:, . ......... ... ... . a

Tube Complement:, . , . . ... ..o u s oo ;

14 watts per channel, 28 watts monophonic,
28 watts per channel, 56 watts monophonic,

Features Heath patented Ultra-Linear circuit,
U.S. Patent #2, 710, 312.

+1 db from 20 to 20.000 cps at 14 watt level,

19 db boost at 30 cps. 17 db cut at 30 cps,

13 db boostat 15,000 ¢cps, 17dbcut at 15,000 cps.

2%-
1%-
2%.

2%, both channels at full output,

.004 volt for 14 watts output,
.2 volt for 14 watts output,
.25 volt for 14 watts output,

Better than 35 db.

55 db or better below 14 watts,

85 db below 14 watts,

10.

2 - BEUT

2 - BAUS

2 - BANSB

4 - E1.84/6BQ5
1~ GZ34/5AR4
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Controls And Switches:. .

L T T I T T S T T

AC Receptacles:, .. ..o v e vcevoonesone

Power SUupply:. v ¢ v ¢ e v oo v b 0o e e e e e e ‘.
Power Requirements:, . . . v oo v v v e s eoeess
Dimensions

OVETalll: o v » ensssnsuasssuemsnns s oy

Clearaace required for rear apron
connections:, .. .esusooavavossuness

Net Weightis « sevisnassvanssanceansss

Shipping Weight:, ........ .00

SOURCE Selector (MAG. PHONO, XTAL PHONO,
TUNER, AUX.)

VOLUME (dual-concentric with clutch),

BASS (dual-tandem).

TREBLE (dual-tandem).

MODE Selector (AMP LEFT, AMP RIGHT,
MONO LEFT SOURCE, MONO RIGHT SOURCE,
STEREOQ, and STEREO REV.)

POWER (ON-OFF).

SPKR, PHASE (NORM.-REV.)

FILAMENT BALANCE (LEFT CHANNEL and
RIGHT CHANNEL),

1 - NORMAL (unswitched), 3 amps maximum.
1 - SWITCHED, 1 amp maximum,

Transformer-operated full-wave rectifier.

117 volts AC, 50/60 cps, at 130 watts,

5-1/4" high x 15" wide x 11" deep.

1-1/4",
25 1bs,

28 lbs,

Features patented Heath Ultra-Linear ® circuit
U. S. Patent #2,710,312

INTRODUCTION

Your HEATHKIT Model AA-151 Stereo Ampli-
fier is, effectively, two high fidelity amplifiers,
two preamplifiers and a power supply, all con-
tained in a single, attractively styled vinyl-
clad cabinet. Quality, versatility, styling, and
economy are the keynotes of the AA-151 design,

The use of two independent power amplifiers and
preamplifiers as a single unit provides excellent

performance versatility, which could not be dup-
licated using separate amplifiers andpreampli-
fiers occupying the same amount of space asthe
AA-151, Either eight monophonic or four stereo
signal sources canbe connected to the input jacks
of the AA-151, Each input source can then be
selected individually with the SOURCE selector
switch, The output level of the power ampli-
fiers may be set separately or simultaneously
with the clutched VOLUME control,
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BLOCK DIAGRAM

The Model AA-151 Stereo Amplifier has three
basic sections; a common power supply, the
left channel preamplifier and amplifier, and the
right channel preamplifier and amplifier,

The left and right channel preamplifier and
amplifier circuits are identical, therefore, only
the left channel and power supply circuits will
be discussed. For the purpose of this description,
assume that the SOURCE switch is in the MAG.
PHONO position and that the MODE selector
switch is in the LEFT AMP position, We suggest
that you frequently refer to the Schematic and
Block Diagrams.

The audio signal presented to the MAG. PHONO
input is applied directly to the grid of tube V1A,
V1A is ahigh-gain, low-noise preamplifier stage,
The amplified signal is coupled from the plate
of V1A through capacitor C5 to the grid of V1B,
Resistors R9 and R10, along with capacitors
C3, C4 and C6, provide RIAA equalization for
magnetic phono cartridges. V1B is also a high-
gain preamplifier, The amplified gsignalfromits
plate is coupled by capacitor C8 and the VOL-
UME control to the grid of V3,

V3 further increases the amplitude of the sig-
nal, The amplified signal from V3 isfedthrough
capacitor C11 to the packaged electronic tone
control network., This network consisting of sev-
eral resistors and capacitors, encapsulated in
an insulating material, operate in conjunction
with R20 and R23 to perform the BASS and
TREBLE control functions. The output signal of
the tone control network is applied through the
MODE switch to the grid of VBA,

The signal is again amplified by V6A and is
applied to the grid of V6B, the phase inverter
V6B does not amplify the signal, but applies
the signal in proper phase, to each tube (V7
and V8) in the push-pull amplifier output stage.

The signal from the push-pull output stage is
coupled through audio output transformer T1
to the left channel speaker system,

The power supply uses a 5AR4 tube as a full-
wave rectifier, The filter network, consisting
of capacitors C25, C24, C23, and C22, and re-
sistors R36, R35, and R34, removes the 120
cycle ripple from the B+ voltage,
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CONSTRUCTION NOTES

This manual is supplied to assist you in every
way to complete your kit with the least possible
chance for error, The arrangement shown is
the result of extensive experimentation and
trial, ¥ followed carefully, the result will be a
stable instrument, operating at a high degree
of dependability, We suggest that you retain the
manual in your files for future reference, both
in the use of the instrument and for its main-
tenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In so
doing, you will become acquainted with the parts,
Refer to the charts and other information onthe
inside covers of the manual to help you identify
the components, I some shortage or parts
damage is found in checking the Parts List,
please read the Replacement section and sup-
ply the information called for therein.

Resistors generally have a tolerance rating of
10% unless otherwise stated in the Parts List,
Tolerances on capacitors are generally even
greater, Limits of +100% and -20% are common
for electrolytic capacitors. ’

We suggest that you do the following before work

is started:

1, Lay out all parts so that they are readily
available,

2, Provide yourself with good quality tools,
Basic tool requirements consist of a screw-
driver with a 1/4'" blade; a small screw-
driver with a 1/8" blade; long-nose pliers;
wire cutters, preferably separate diagonal
cutters; a pen knife or a tool for stripping
insulation from wires; a soldering iron (or
gun and rosin core solder, A set of nut
drivers and a nut starter, while not neces-
sary, will aid extensively in construction of
the kit,

Most kit builders find it helpful to separate the
various parts into convenient categories, Muffin
tins or molded egg cartons make convenient
trays for small parts. Resistors and capaci-
tors may be placed with their lead ends in-
serted in the edge of a piece of corrugated
cardboard until they are needed, Values can
be written on the cardboard next to each
component, The illustration shows one method
that may be used,
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PARTS LIST

PART PARTS DESCRIPTION PART PARTS DESCRIPTION

~No. Per Kit No. Per Kit

Resistors Capacitors (cont'd.)

1-9 4 1000 @ 1/2 watt 25-42 1 30-30 pfd at 350 volts twist
(brown-black-red) prong electrolytic

1-13 4 2700 @ 1/2 watt 25-55 2 50 pfd at 10 volts miniature
(red-violet-red) electrolytic

1-22 5 22 KQ 1/2 watt 25-85 1 50 pfd at 25 volts tubular
(red-red-orange) electrolytic

1-23 2 27 K 1/2 watt 25-101 1 60-25 ufd at 500-450 volts
(red-violet-orange) twist-prong electrolytic

1-24 5 33 KQ 1/2 watt
(orange-orange-orange) Controls-Switches

1-88 4 36 KQ 1/2 watt 10-61 2 200 @ tab-mount control
(orange-blue-orange) 12-34 1 1 megohm dual-concentric

1-25 2 47 KQ 1/2 watt control
(yellow-violet-orange) 12-35 2 1 megohm dual-tandem con-

1-26 5 100 K 1/2 watt trol
(brown-black-yellow) 60-2 1 DPDT slide switch

1-27 3 150 KQ 1/2 watt 63-249 1 AC switch
(brown-green-yellow) 63-258 1 4-position, single-section

1-29 4 220 KQ 1/2 watt rotary switch
(red-red-yellow) 63-259 1 6-position, single-section

1-30 2 270 KQ 1/2 watt rotary switch
(red-violet-yellow)

1-33 10 470 KQ 1/2 watt Transformers
(vellow-violet-yellow) 51-29 2 Audio output

1-34 2 680 KQ 1/2 watt 54-93 1 Power
(blue-gray-yellow)

1-35 2 1 megohm 1/2 watt
(brown-black-green) Terminal Strips-Sockets

1-37 2 2.2 megohm 1/2 watt 431-1 6 Dual 1-lug terminal strip
(red-red-green) 431-2 2 2-lug terminal strip

4-2 2 100 K 1/2 watt LOW-NOISE 431-3 3 3-lug terminal strip
(brown-black-yellow) 431-5 6 4.lug terminal strip

1A-2 1 1000 @ 1 watt 431-13 1 4-lug screw type terminal
(brown-black-red) strip

1B-2 1 4700 Q 2 watt 431-17 1 5-lug screw type termii.al
(vellow-violet-red) strip

3G-9 1 100 @ 7 watt wire-~wound 431-27 3 3-lug terminal strip

Capacitors 434-15 2 T-pin wafer tube socket

21-3 2 10 puf disc ceramic 434-16 4 9-pin wafer tube socket

21-17 6 33 ppf disc ceramic 434-20 2 AC socket \

21-85 2 56 uuf disc ceramic 434-58 1 Octal tube socket

21-39 2 .0035 ufd disc ceramic 434-68 4 9-pin molded tube socket

21-42 1 .01 pfd disc ceramic 1.6 kv 434-176 2 Triple phono socket

21-47 2 .01 ufd disc ceramic 434-82 1 Double phono socket

21-82 1 .02 pufd disc ceramic

23-50 2 .022 ufd tubular Tubes- Lamp-Fuses

23-52 2 .047 pfd tubular 411-11 2 B6AU6 tube

23-61 4 .05 pfd tubular 411-68 2 6ANS8 tube

23-28 8 .1 pfd tubular 411-108 4 EL84 tube


https://www.manualsplus.com/

L3)Dvyg
L¥0ddNS 13NVd LNO¥H L4371 LNNQA33dS NO-HSNd

99EN-G02#

L13X00s 3aNL ¥34VM Nid-2
S1-pEy#

¥3070H 3sn4d 1-e2v#

Q

¥34YM ONILNNOW
¥OLIDOVHYD TVLIN
1-18v#

LN TO¥LNOD dWV1 1071d NO3N a3y

el-2lv# P dIdLs TYNINYEL OnT-¢
‘ OM”‘ . 12-IEv#
LNN 2¢-8

~didLS TVYNIWY3L
3dAL M3Y¥DS 9NT-§

1004 2I1svd L1 1EV#

Ll-192#

\|/
@ ¥IDVdS .8/1

("2"3°d) LINDY¥ID DINO¥LD3 3

dl¥LS TYNINYIL
L13XD0S 3anL L
d3dT0ON NId-6 IdAL M3Y¥OS ONT-¥
1NN 8y-¢ 89-vEV# N ‘.mm-_mx@m

a3aoviovd
g2 ©

YIHSVMID0T TOULNOD

S

M3IYOS ONIddV.L-473S
u8/€ X 2679

YIHSYMID0T 8#

dly¥1s TVNINYEL ON1-v
S-IEb#

L3X00s 38Nt IVLD0
8S-vEV#

¥OLVINSNI YIHSYMID0T 9#

1p-GL# @ MINUDS b/1 X 26-9
- s__g,—_

|

¥IHSYMID0T €#

@ MIUDS b/ X Bb-E
) 133508 oV
0e-vEvi

diyLs TVNINYEL ONT-2

43173¥ NIViLS -
¥IHSVM 1V14 TO0¥LNOD 2 clEb#

| vesi O Hw ,“,////////

0
©

M3UOS TVLIW L33HS
u8/€ X 9#

)

SRSRER)

dI¥LS TYNINNTL "OLIDVdYD JILATIONLD3:

oN7-1 1vNa  L-LEv# Ozmm& kw_w.r

|

I

L

p ,(r‘ _\‘T‘

HOLIMS OV
6¥2-€9#

¥OLIOVdVD ¥vInant

HOLIMs 3017s 1ada HOLIDVAVD DIAVYID D8

YOLSIS3IY LLVM L

/1&

ve-Cl# A

¥OLSIS3Y L1V

SR

1SIS3¥ 3SION
livmez/i

YOLSIS3Y L1VM



https://www.manualsplus.com/

HEATHKIT@

Page 7

PART PARTS
No. Per Kit

DESCRIPTION

Tubes-Lamps-Fuse (cont'd,)

411-136 1 GZ34/5AR4

411-143 2 6EUT tube

412-13 1 Red neon pilot lamp

421-3 1 2-amp slow-blow fuse

Hardware

250-8 16 #6 x 3 8" sheet metal screw

250-10 4 6-32 x 1/2" truss head ma-
chine screw

250-49 20 3-48 x 1/4" screw

250-56 40 6-32 x 1/4" screw

250-89 22 6-32 x 3/8" screw

250-106 2 6-32 x 3/8" self-tapping
screw

252-1 20 3-48 nut

252-3 64 6-32 nut

252-4 12 8-32 nut

252-17 6 Control nut

252-32 1 Push-on speednut

254-1 2 #6 lockwasher

254-2 12 #8 lockwasher

254-4 10 Control lockwasher

254-1 20 #3 lockwasher

255-1 2 1/8" spacer

259-11 1 Spade lug

Wire-Knobs

89-1 1 Line cord

340-1 1 Length bus wire

341-1 1 Length heavy black wire

343-6 1 Length shielded audio cable

344-50 1 Length dark hookup wire

344-59 1 Length light hookup wire

346-1 1 Length sleeving

347-9 1 Length 3-conductor shielded
cable

462-1117 1 Small black knob 3/4"x5/8"

462-118 1 Clear plastic knob 1-13/16"

x 13/32"

PART PARTS
No., Per Kit

DESCRIPTION

Wire-Knobs (cont'd.)

462-119 1 Small black knob 3/4"'x5/8"
for .187 diameter shaft
462-124 4 Black and clear plastic

cascaded knob
Sheet Metal

90-M166 1 Cabinet
200-M296F469-470
1 Chassis
203-M325P166
1 Control panel
203-M235F468-498
1 Front panel
203-M324 1 Subpanel
204-M366 1 Left front panel support
bracket
204-M367 1 Right front panel support
bracket
205-M296 1 Bottom plate
206-M176F471
1 Center shield
210-14 1 Front bezel
Miscellaneous
75-20 1 Insulated plate for double
phono socket
75-24 1 Line cord strain relief
75-41 2 Insulator for triple phono
socket
84-23 2 Packaged Electronic Circuit
(P.E.C.) tone control net-
work
206-3 2 Tube shield
206-55 2 Tube base shield
261-17 4 Plastic foot
391-17 1 Nameplate
423-1 1 Fuse holder
481-1 1 Metal capacitor mounting
wafer
481-4 1 Fiber capacitor mounting
wafer
331-6 Solder
595-421 1 Manual
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PROPER SOLDERING TECHNIQUES

Only a small percentage of HEATHKIT equip-
ment purchasers find it necessary to return an
instrument for factory service, Of these instru-
ments, by far the largestportion of malfunctions
are due to poor or improper soldering.

If terminals are bright and clean andfree of wax,
frayed insulation and other foreign substances,
no difficulty will be experienced in soldering,
Correctly soldered connections are essential if
the performance engineered into a kit is to be
fully realized. K you are a beginner with no
experience in soldering, a half hour's practice
with some odd lengths of wire may be a worth-
while investment.

For most wiring, a 25 to 100 watt iron or its
equivalent ina soldering gunisvery satisfactory.
A lower wattage iron than this may not heat the
connection enough to flow the solder smoothly
over the joint. Keep the iron tip clean and bright
by wiping it from time to time with a cloth.

CHASSIS WIRING AND SOLDERING

1. Unless otherwise indicated, all wire used
is the type with colored insulation (hookup
wire); the size of the conductor is the same
for all colors of hookup wires furnished with
this kit. Inpreparing a length of hookup wire,
1/4" of insulation should be removed from
each end unless directed otherwise in the
construction step.

2. To avoid breaking internal connections when
stripping insulation from the leads of trans-
formers or similar components, care should
be taken not to pull directly on the lead, In-
stead, hold the lead with pliers while it is
being stripped.

3. Leads on resistors, capacitors and similar
components are generally much longer than
they need to be to make the required con-
nections, In these cases, the leads shouldbe
cut to proper length before thepartis added
to the chassis. In general, the leads should
be just long enough to reach their termin-
ating points,

4, Wherever there is apossibility of bare leads
shorting to other parts or tothe chassis, the
leads should be covered with insulating
sleeving, Where the use of sleeving is spe-
cifically intended, the phrase "use sleeving"
is included in the associated construction
step, In any case where there is the pos-
sibility of an unintentional short circuit,
sleeving should be used, Extra sleeving is
provided for this purpose.

5. Crimp or bend the lead (or leads) around the
terminal to form a good joint without re-
lying on solder for physical strength, I
the wire is too large to allow bending or if
the step states that the wire is not to be
crimped, position the wire so that a good
solder connection can still be made.

6. Position the work, if possible, so that gravity
will help to keep the solder where you want
it.

7. Place a flat side of the soldering iron tip
against the joint to be soldered until it is
heated sufficiently to melt the solder,

8. Then place the solder against the heated
terminal and it will immediately flow over
the joint; use only enough solder to thor-
oughly wet the junction. It is usually not
necessary to fill the entire hole in the
terminal with solder.

9, Remove the solder and then the iron from
the completed junction, Use care not to move
the leads until the solder is solidified.

A poor or cold solder joint will usually look
crystalline and have a grainy texture, or the
solder will stand up in a blob and will not have
adhered to the joint. Such joints should be re-
heated until the solder flows smoothly over the
entire junction. In some cases, it may be neces-
sary to add a little more solder to achieve a
smooth bright appearance,
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CRIMP WIRES HEAT CONNECTION ALLOW SOLDER

TO FLOW

0

COLD SOLDER JOINT PROPER SOLDER COLD SOLDER JOINT
CONNECTION INSUFFICIENTLY CONNECTION CONNECTION MOVED
HEATED WHILE COOLING

ROSIN CORE SOLDER HAS BEEN SUPPLIED WITH THIS KIT. THIS TYPE OF SOLDER
MUST BE USED FOR ALL SOLDERING IN THIS KIT. ALL GUARANTEES ARE VOIDED
AND WE WILL NOT REPAIR OR SERVICE EQUIPMENT IN WHICH ACID CORE SOLDER
OR PASTE FLUXES HAVE BEEN USED. IF ADDITIONAL SOLDER IS NEEDED, BE SURE
TO PURCHASE ROSIN CORE (60:40 or 50:50 TIN-LEADCONTENT) RADIO TYPE SOLDER.
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STEP-BY-STEP PROCEDURE

The following instructions are presented in a
logical step-by-step sequence to enable you to
complete your kit with the least possible con-
fusion. Be sure to read each step all the way
through before beginning the specified operation.
Also read several steps ahead of the actual step
being performed, This will familiarize you with
the relationship of the subsequent operations.
When the step is completed, check it off in the
space provided, This is particularly important
as it may prevent errors or omissions, espe-
cially if your work is interrupted, Some kit
builders have also found it helpful to mark each
lead in colored pencil on the Pictorial as it is
added.,

The fold-out diagrams in this manual may be
removed and attached to the wall above your
working area; but, because they are an integral
part of the instructions, they should be returned
to the manual after the kit is completed.

In general, the illustrations in this manual
correspond to the actual configuration of the
kit; however, in some instances the illustra-

tions may be slightly distorted to facilitate
clearly showing all of the parts,

The abbreviation "NS" indicates that a con-
nection should not be soldered yet as other
wires will be added., When the last wire is
installed, the terminal should be soldered and
the abbreviation ''S" isused to indicate this, Note
that a number will appear after each solder
instruction. This number indicates the number of
ieads that are supposed to be connected to the
terminal in point before it is soldered. For
example, if the instruction reads, '""Connect a
lead to lug 1 (S-2)," it will be understood that
there will be two leads connectedtothe terminal
at the time it is soldered, (Incases where a lead
passes through a terminal or lug and then con-
nects to another point, it will count astwo leads,
one entering and one leaving the terminal.)

The steps directing the installation of resistors
include color codes to help identify the parts,
Also, if a part is identified by a letter-number
designation on the Schematic, its designation
will appear inthe construction step which directs
its installation,
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STEP-BY-STEP ASSEMBLY

Refer to Pictorial 1 {foid-out from Page 15)
for the following steps,

NOTE: The phrase "#6 hardware' means 6-32
x 1/4" screws, #6 lockwashers, and 6-32 nuts,

Position the chassis as shown in Pictorial 1.

( ) Referring to Detail 1A, mount the octal
tube socket at location V11. Use #6 hard-
ware, Orient the keyway of the tube socket
as shown by the arrow in Pictorial 1.

@ 6-32NUT @

7 # 6
LOCKWASHER
N

<\

CHASSIS
BOTTOM

6-32 x V4" SCREW

Detail 1A

NOTE: When mounting wafer tube sockets, be
sure to mount each socket from the bottom of the
chassis. If, by mistake, the sockets are mounted
so the lugs pass through the chassis, they will
short tothe chassis where they pass through the
mounting hole.

é) 3-48 NUT @
#3
LOCKWASHER

CHASSIS
BOTTOM

3-48X |/4'SCREW

Detail 1B

(

(

) Referring to Detail 1B, mount 9-pin wafer
tube socket and shield bases at locations
V1 and V2, Use 3-48 screws, #3 lockwashers,
and 3-48 nuts, Orient the blank space of
each tube socket as shown by the arrows in
Pictorial 1.

) Mount 9-pin wafer tube sockets atlocations
V5 and V6, Use 3-48 screws, #3 lockwashers
and 3-48 nuts, Be sure to orient the blank
space as shown by the arrow in Pictoriall,

) Mount 7-pin wafer tube sockets atlocations
V3 and V4, Use 3-48 screws, #3 lockwashers,
and 3-48 nuts. Orient the blank space of
each tube socket as shown by the arrows in
Pictorial 1,

~—

Referring to Detail 1C, mount 9-pin molded
tube sockets at locations V7, V8, V9, and
V10, Use 3-48 screws, #3 lockwashers and
3-48 nuts., Be sure to orient the blank
spaces as shown by the arrows in Pictorial
1,

3-48 NUT
#3 LOCKWASHER

w— CHASSIS
BOT TOM

& "%  3-48x1/4" SCREW
&

Detail 1C

} R69. Mount a 200 Q twist-tab control (#10-

61) at location J. Secure the control by
twisting each mounting tab 1/4 turn with
long-nose pliers, Refer to Detail 1D.
Orient the lugs as shown in Pictorial 1,

CHASSIS TOP

N -

@" @

R &

: f% INSERT CONTROL

W TABS IN SLOTS g Ly
Detail 1D

( ) R70. Similarly, install a 200 Q twist-tab

control (#10-61) at location K, Orient the
lugs as shown in Pictorial 1,
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() Referring to Detail 1E, mount a dual 1-lug

(

(

(

(

(

terminal strip at location A, Use #6 hard-
ware,

& 6-32 NUT
S 26 LOCKWASHER

i
6-32x1/4” SCREW
Detail 1E

) Similarly mount dual 1-lug terminal strips
at locations B, C, S, and T. Use #6 hardware,

) Mount a dual 1-lug and a 4-lug terminal
strip at M and L. Use a 6-32 x 3/8" screw,
#6 lockwashers, and a 6-32 nut.

) Mount 4-lug terminal strips at locations

G, P, W, and X, Use #6 hardware,

) Mount 3-lug terminal strips at locations

H, N, and Q. Use #6 hardware. Refer to the
Parts Pictorial and Pictorial ! for identifi-
cation of the proper terminal strips,

) Referring to Detail 1F, mount the fiber
electrolytic capacitor mounting wafer at lo-
cation E, and mount a 3-lug terminal strip
at location F on one of the mounting screws,
Use a 6-32 x 3/8" screw, #6 lockwashers
and a 6-32 nut for the double mounting, Use
#6 hardware for the other mounting hole,
Refer to Pictorial 1 for proper orientation
of the capacitor lug markings.

S

C22, €23, Mount the 30-30 nfd electrolytic
capacitor at location E. Secure the capac-
itor by twisting each mounting lug 174
turn with long-nose pliers. Refer to Pic-
torial 1 for proper orientation of the ca-
pacitor lug markings,

{

(

@ WHILE HOLDING THE

6-32 NUT
#6 LOCKWASHER

INSTALL THE CAPACITOR
MOUNTING WAFER ON
THE CHASSIS.

'——-/
g &—6-32 x3/8” SCREW

ORIENT THE CAPACITOR

LUG MARKINGS AS SHOWN

IN THE PICTORIAL,THEN

PUSH THE CAPACITOR INTO
THE WAFER.

LUG MARKINGS

CAPACITOR IN PLACE,TWIST
EACH OF ITS MOUNTING
LUGS APPROXIMATELY
1/4 TURN.

Detail 1F

} Mount 2-lug terminal strips at locations R
and U. Use #6 hardware,

) Similarly, mount the metal electrolytic
capacitor mounting wafer at location D.
Use #6 hardware.

y C24, C25, Mount the 60-25 pfd electrolytic
capacitor (#25-101) atlocation D. Secure the
capacitor by twisting each mounting lugl /4
turn with long-nose pliers, Refer to Pic-
torial 1 for proper orientation of the ca-
pacitor lug markings.
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Cut the leads of the power transformer (#54-
93) to the following lengths (measured from the
exit of the transformer),

COLOR LENGTH

( ) Green 3-1/2"

( ) Green 3-1/4"

() Blue . 3=

( ) Blue 2-1/2"

() Red-yellow 2

( ) Long black 3"

( ) Black

( ) Red
Do not cut these leads

( ) Red as they are of proper
length,

( ) Yellow

( ) Yellow

( ) Strip 1/4" of insulation from the end of
each lead and '"tin,” (Tin means to melt
a small amount of solder on the exposed
wire ends,)

Cut the 1leads of either output transformer
(#51-29) as follows:

COLOR LENGTH
( ) Brown 3-1/9
( ) Orange 3"
( ) Yellow 3"
( ) Black 2"
( ) Red 3
( ) Blue 2-1/2"
( ) Green 2-1/2"

( ) Blue-yellow 2-1/2"

( ) Green-yellow 2

() Strip 1/4" of insulation from the end of
each lead and tin.

Cut the leads of the remaining output trans-
former (#51-29) as follows:

COLOR LENGTH
() Yellow 3-1/2"
( ) Orange 3
( ) Brown 2-3/4"
( ) Black 1-3/4"
( ) Green-yellow 3-3/4"
( ) Blue-yellow 3-1/2"
( ) Blue 3
( ) Green 2-1/2"
() Red Do not cut

( ) Strip 1/4" of insulation from the end of
each lead and tin,

( ) Mark this transformer as T1 so that it
can be identified in the following steps.

( ) T1. Mount output transformer T1 as shown
in Pictorial 1, The black, brown, orange,
and yellow leads should be toward the rear
apron of the chassis., Secure the trans-
former with #8 lockwashers and 8-32 nuts,

() T2, Similarly, mount the other output trans-
former at T2, Again place the transformer
with its black, brown, orange, and yellow
leads toward the rear apron of the chassis,
Use #8 lockwashers and 8-32 nutsto secure
the transformer,

( ) T3. Mount the power transformer on the
chassis at T3 as shown, Use #8 lockwashers
and 8-32 nuts to secure the transformer,
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6-32 NUT

@ # 6 LOCKWASHER

Detail 1G

( ) Referring to Detail 1G, mount an AC socket

(

(

)

)

at location BA, Use #6 hardware, Bend the
two lugs of the socket at 90 degree angles
as shown in Pictorial 1,

Similarly, mount the remaining AC socket

at location BB. Bend the two lugs at 90
degree angles as shown in Pictorial 1,

L NUT
@,/ LOCKWASHER

Detail 1H

Referring to Detail 1H, mount the fuse
holder at location BC. Use the hardware
supplied with the fuse holder. Bend lug 1
away from the fuse holder body and orient
the fuse holder as shown in Pictorial 1,

Referring to Detail 1J, mount the 5-lug
screw type terminal strip at location BD.
Use #6 hardware to secure one end of this
terminal strip, At the other end a 6-32 x
1/4" screw should be placed through the
terminal strip, the rear apron of the chas-
sis, and then into slide switch BE.,

6-32 X174 SCREW

()

()

()

()

6-32 NUT
#6 LOCKWASHER

o

g

—~"6-32X |/4" SCREW

Detail 1J

Similarly, mount the 4-lug screw type
terminal at location BF. Again #6 hard-
ware should be used to secure one end of
the terminal strip, A 6-32 x 1/4" screw
should be placed through the other end of
the terminal strip, through the rear apron,
and then into slide switch BE.

DOUBLE
PHONO SOCKET

#6 LOCKWASHER @@ 6-32 NUT

Detail 1K

Referring to Detail 1K, mount a double
phono socket and insulator at location BG.
Use 6-32 x 3/8" screws, #6 lockwashers,
and 6-32 nuts,

Install a #6 sheet metal screw in each side
of the chassis, near the front edge, as
shown in Pictorial 1, ’

Locate the subpanel and, referring to De-
tail 1L, mount the AC switch (#63-249) and
the subpanel at location FF. Use a control
nut. Do not tighten yet,
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CONTROL NUT

o
@\\

~SUBPANEL

Detail 1L
( ) Secure the other end of the subpanel to the
chassis with a 6-32 x 3/8'" screw, #6 lock-
washer, and a 6-32 nut, Now tighten the
control nut on FF,

NOTE: In cases where a lead passes through a
terminal or lug and then connects to another
point, it will count as two leads, one entering
and one leaving the terminal,

( ) Locate the heavy bus wire, straighten it to
remove the kinks, and pass one end through
lug 4 of terminal strip P (NS), through the
center hole in dual 1-lug terminal strip S
(NS), and through the center hole in dual 1-
lug terminal strip T (S-1). Now solder the
connection at terminal strip S (S-2). Cut
off excess lengths at terminal strip P,

Refer to Pictorial 2 (on Page 17) for the following
steps.

( ) Turn the chassis over and mount a 3-lug
terminal strip at location Y. Use #6 hard-
ware,

( ) Referring to Detail 2A, mount the front panel
to the main chassis. Secure the front panel
with #6 hardware.

FRONT PANEL

CHASSIS

7S ‘6-32x1/4" SCREW

T—
;Q LOCKWASHER

( ) Referring to Detail 2B, mount the MODE
selector switch (#63-259) at location FA,
Use two control lockwashers and a con-
trol nut., Turn the switch shaft fully clock-
wise and position the lugs as shown in
Pictorial 2, Use a knob for proper indexing,

Detail 2A

( ) R23, R59. Mount a dual-tandem control
(#12-35) at location FB. Use two control
lockwashers, and a control nut., Orient
the lugs as shown in Pictorial 2,

( ) R20, R55, Similarly, mount another dual-
tandem control (#12-35) at location FC. Or-
ient the lugs as shown in Pictorial 2, Use
two control lockwashers, and a control nut,

CONTROL NUT
—

CONTROL LOCKWASHERS

Q
\ROTARY

SWITCH

U

Detail 2B
( ) R15,R51, Temporarily mount a dual-con-
centric control (#12-34) at location FD, Or-
ient the control lugs as shown in Pictorial 2,
Use two control lockwashers and a control
nut,

( ) Mount the Input Selector switch (#63-258) at
location FE. Use two control lockwashers
and a control nut, The flat of the shaft should
be positioned so that it is facing away from
the MAG. PHONO position printed on the
front panel, when turned fully counterclock-
wise, Use a knob for proper indexing.

NOTE: The purpose of using twisted pairs of
hookup wire is to provide shielding for signal
carrying leads and cancellation of hum in the
filament and AC leads. Best results will be ob-
tained in the following steps if the wires are
twisted approximately three complete turns
per inch, See Detail 2C, The wires may be
twisted by hand or with a drill as shown in
Detail 2D on Page 16, If a drill is used be care-
ful not to twist the wires too tightly.

- r—| INCH—DI

¢ <SS I Wy
e S S “\\\\\\\\\“\

S
3 TuRNS—]

Detail 2C
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Pictorial 1
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Detail 2D

) Take 20 feet of the light hookup wire and 20 (

feet of the dark hookup wire, Referring to
Details 2C and 2D twist these two wires
together,

NOTE: When making a connection with hookup
wire, 1/4" of insulation should be removed,
unless directed otherwise in the step.

(

) At one end of a 4-1/2" twisted pair, con-

nect the light wire to lug 7 (NS) and the
dark wire to double-lug 1 (NS) of switch FA.

At the other end of this twisted pair, con-
nect the light colored wire to lug 2 of
control FB (NS). The dark wire serves as
a shield and is not connected at this end,

At one end of another 4-1/2" twisted pair,
connect the light wire to lug 6 (NS), and
the dark wire to lug 1 (NS) of FA.

At the other end of this twisted pair, con-
nect the light wire to lug 5 of control FB
(NS). The dark wire is not used at this end.

At one end of a 7" twisted pair, connect the
light wire to lug 3 (S-1) andthedark wire to
lug 1 (NS) of switch FA, Place the free end
of this twisted pair through hole HBnear V5
in the chassis, This end will be connected
later,

At one end of a 6-1/4" twisted pair con-
nect the light wire to lug 5 (S-1) and the
dark wire to lug 1 (S-4) of switch FA, Place
the free end of this twisted pair through
hole HA in the chassis, It will be con-
nected later,

NOTE; Either light or dark hookup wire may be
used for point-to-point wiring in the following
steps.

(

(

(

) Connect a 3" length of hookup wire between

~—

)

)

~—

lugs 2 (S-1) and 7 (S-2) of switch FA,

Connect a 1-1/2" length of hookup wire be-
tween lugs 4 (S-1) and 6 (S-2) of switch FA,

Connect one end of a 3-1/2'" hookup wire to
lug 1 of terminal strip Y (NS). Place the
free end of this wire through hole HAin the
chassis, It will be connected later,

NOTE: When installing
the tubular capacitors,
be sure that the end
marked with a band or
shoulder is placed as
shown in Pictorial 2,

SHOULDER

C34, Cut the lead from the unmarked end
of a ,047 pfd tubular capacitor to 3/4". Con-
nect this lead to lug 2 of terminal strip Y
(NS). Place the free lead of this capacitor
through hole HC in the chassis. It will be
connected later, Use sleeving on the lead
passing through the chassis hole,

C9, Cut the lead from the unmarked end
of a .047 upfd tubular capacitor to 1/2",
Connect this lead to lug 3 of terminal
strip Y (NS). Cut the marked lead to1-1/4"
and place this lead through hole HD in the
chassis. It will be connected later, Use
sleeving on the lead passing through the
hole near the tube socket,

Referring to Detail 2E, cut the leads of both
P.E.C. networks (#84-23). Detail 2E is full
size and can be used as a template, Place
sleeving over each lead and connect one
prepared P.E.C as follows:
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( ) Atone end of a 4-1/2'" twisted pair, connect

At one end of a 6-1/2" twisted pair, con-
nect the light wire to lug 3 of control FD
(S-1). Connect the dark wire through lug 1
(NS) to lug 4 (NS) of control FD. Place
the free end of this twisted pair through
hole HN in the chassis, It will be connected
later,

(c — Je ) B the light wiretolug 2 (S-1) and the dark wire
: h(( to lug1 (NS) of control FD, Place the free end
‘ o & 2 of this twisted pair through hole HE in the
-n(—Cﬁ D chassis, It will be connected later,
:(:C: ” - Connect a 3" length of hookup wire from lug
‘ (C 1 of control FD (S-4) to lug 9 of switch FE
N(‘CL 3 (NS).
. X =3
: Connect a 3" hookup wire between lugs 9
FULL SIZE (NS) and 3 (NS) of switch FE.
Detail 2E
At one end of a 4" twisted pair, connect the
light wire to double-lug 8 of switch FE (S-1).
LEAD NO. CONNECT TO The dark wire is not connected at this end.
. . Place the free end of this twisted pair through
)1 lug 3of terminal strip Y (S-2) hole HH in the chassis. It will be connected
2 lug 3 of control FC (S-1) later.
At one end of a 5" twisted pair, connect
3 lug 3.of control FB (S-1) the light wire to double-lug 2 of switch FE
(5-1). Connect the dark wire to lug 3 of
4 lug 2 of control FC (S-1) switch FE (NS). Place the free end of this
twisted pair through hole HL in the chas-
5 lug 1 of control FC (S-1) sis. It will be connected later.
6 lug 2 of control FB (S-2) C31. Connect the lead from the marked end
of a .1 pfd tubular capacitor to lug 4 of
7 lug 1 of control FB (S-1) switch FE (S-1). Place the free lead of this
8 lug 10f terminal strip Y (NS) capacitor through hole HG in the chassis,

It will be connected later, Use sleeving on
both leads.

C6. Connect the lead from the marked end
of another .1 ufd tubular capacitor to lug
10 of switch FE (S-1), Cut the other lead to
3/4" and place it through hole HM in the
chassis, It will be connected later. Use
sleeving on both leads,

Pictorial 2
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SHIELD ¢ N

PIGTAILLi/

)
)

2

SPLIT QUTER CLIP QUTER SEPARATE SHIELD STRIP 1/4" INSULATION
INSULATION. INSULATION OF F. AND PULL LEADS OUT. FROM THE WIRE ENDS. TIN WIRE ENDS ONLY.

e st A

Detail 2F

) Referring to Detail 2F, prepare a13" length
of 3-conductor cable,

} At the end of the cable with no shield pigtail,
connect the red wire to double-lug 1 of switch
FE (NS).

) Connect the white wire to double-lug 12 of
switch FE (NS).

) Connect the black lead to double-lug 11 of
switch FE (NS).

) Again referring to Detail 2F, prepare an
11" length of 3-conductor cable.

) At the end of this cable having no shield
pigtail, connect the black lead to double~lug
5 of switch FE (NS).

) Connect the white lead to double-lug 6 of
switch FE (NS).

) Connect the red lead to double-lug 7 of
switch FE (NS).

CL!P OFF
SHIELD

Refer to Pictorial 3 for the following steps.

()

Locate the remaining prepared P.E.C. net-
work (#84-23). Place sleeving on each lead
and position the network between controls
FB and FC next to the previously installed
P.E.C. network, Connect the leads as fol-
lows:

LEAD NO. CONNECT TO
1 lug 2 of terminal strip Y (S-2)
2 lug 6 of control FC (S-1)
3 lug 6 of control FB (S-1)
4 lug 5 of control FC (S-1)
5 lug 4 of control FC (S-1)
8 lug 5 of control FB (S-2)
7 lug 4 of control FB (S-1)

8 lug 1 of terminal strip Y (S-3)
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( ) R44, Connect a 33 KQ (orange-orange-

orange) 1/2 watt resistor between lugs 3
(NS) and 5 (S-2) of switch FE,

R42, Connect a 33 K@ (orange-orange-
orange) 1/2 watt resistor between lugs 3
(NS) and 6 (S-2) of switch FE.

R40, Connect a 220 KQ (red-red-yellow)
1/2 watt® resistor between lugs 3 (S-5)
and 7 (S-2) of switch FE,

R1. Connect a 33 KQ (orange-orange-or-
ange) 1/2 watt resistor between lugs 11
(S-2) and 9 (NS) of switch FE,

R3. Connect another 33 KQ (orange-orange-
orange) 1/2 watt resistor between lugs 12
(S-2) and 9 (NS) of switch FE,

() R5, Connect a 220 KQ (red-red-yellow) 1/2
watt resistor between lugs 1 (S-2) and 9
(S-5) of switch FE,

( ) Loosen the control nut securing control
FD and turn the control until its lugs are
toward the chassis as shown in Pictorial
3. Now securely tighten the control nut,

( ) At one end of a 3-1/2" twisted pair, con-
nect the light wire to lug 6 (S-1) and the
dark wire to lug 4 (NS) of control FD, Place
the free end of this twisted pair through
hole HJ in the chassis, It will be connected
later,

( ) At one end of a 4" twisted pair, connect the
light wire to lug 5 (S-1) and the dark wire
to lug 4 (S-3) of control FD. Place the free
end of this twisted pair through hole HF in
the chassis, It will be connected later.

Pictorial 3
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6-32X3/8" SCREW

RED NEON
PILOT LAMP

%7 PUSH-ON -
» SPEEDNUT _~ o

PANEL

#6 LOCKWASHER ..
6-32 NUT

&

- CONTROL PANEL

Pictorial 4

Refer to Pictorial 4 for the following steps. ( ) Connect a 1-1/2" length of hookup wirefrom
lug 5 of phono socket BH (NS) to lug 5 of
( ) Locate the center shield and mount a phono socket BJ (NS).
triple phono socket with an insulator at
location BH on the center shield. Use ( ) Connect another 1-1/2" length of hookup
6-32 x 3/8'" screws, #6 lockwashers and wire from lug 5 of phono socket BH (S-3)
6-32 nuts. Refer to Detail 4A for proper to lug 4 of terminal strip BK (NS).
crientation of the phono socket,
( ) Connect one end of an 8" tength of hookup

{ ) Similarly mount a triple phonc socket and wire to lug 4 of terminal strip BK (NS).
insulator at location BJ, Use 6-32 x 3/8" Place the free end of this wire through
screws, #6 lockwashers and 6-32 nuts. hole HQ in the chassis, It will be con-

nected later,
( ) Mount a 4-lug terminal strip at location BK
on the center shield, Use #6 hardware,

o~
g

) Mount a 3-lug terminal strip at locaticn
BL on the center shield, Use #8 hardware,

( ) Mount the center shield to the top of the
main chassis, Use 6-32 x 3/8" screws,
#6 lockwashers, and 6-32 nuts.

Refer to Detail 4A for the following steps.

( ) Connect a 2" length of hockup wire be-
tween lugs 2 (S-1) and 5 (NS) of phono | h O -
socket BH, j e e T .

TFROM BOTTOM OF
SWITCH FE

Detail 4A
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( ) Connect a 2" length of hookup wire be-
tween lugs 2 (S-1) and 5 (S-2) of phono
socket BJ.

( ) Dress the length of 3-conductor cable com-
ing from the top of switch FE as shown in
Detail 4A and Pictorial 2, Connect the
black lead of this cable to lug 1 of ter-
minal strip BK (NS).

( ) Connect the white lead to lug 2 of terminal
strip BK (NS).

( ) Connect the red lead to lug 3 of terminal
strip BK (NS).

( ) Connect the shield pigtail of this cable to
lug 4 of terminal strip BK (NS).

( ) Dress the remaining 3-conductor cable as
shown in Detail 4A and Pictorial 2.

( ) Connect the black lead of this cable to lug
1 of terminal strip BL (NS).

( ) Connect the white lead to lug 2 of terminal
strip BL (NS).

( ) Connect the red lead to lug 3 of terminal
strip BL (NS).

( ) Connect the shieldpigtailtolug4of terminal
strip BK (S-4).

( ) R6, Connect a 2,2 megohm (red-red-green)
1/2 watt resistor from lug 4 of phono
socket BH (NS) to lug 3 of terminal strip
BK (NS).

( ) Cl, Connect a 10 ppf disc ceramic ca-
pacitor from lug 4 of phono socket BH
(S-2) to lug 3 of terminal strip BK (5-3).

( ) R4, Connect a 470 KQ (yellow-violet-yel-
low) 1/2 watt resistor from lug 3 of
phono socket BH (NS) to lug 2 of terminal
strip BK (NS).

() C9. Connect a 33 ppf disc ceramic ca-
pacitor from lug 3 of phono socket BH (5-2)
to lug 2 of terminal strip BK (S-3).

( ) R2. Connect a470KS2 (yellow-violet-yellow)
1/2 watt resistor from lug 1 of phono socket
BH (NS) to lug 1 of terminal strip BK (NS).

( ) C7. Connect a 33 ppf disc ceramic ca-
pacitor from lug 1 of phono socket BH (S-2)
to lug 1 of terminal strip BK (S-3).

Detail 4B

Refer to Detail 4B for the following steps.

( ) R39, C27. Referring to Detail 4C, prepare
a 2.2 megohm (red-red-green) 1/2 wattre-
sistor and 10 upuf disc ceramic capacitor
combination.

SOLDER SOLDER

Detail 4C

( ) Connect this resistor-capacitor combina-
tion from lug 4 of phono socket BJ (s-1)
to lug 3 of terminal strip BL (8-2).

( ) R4l, C34, Prepare another 470 KQ (yel-
low-violet-yellow) 1/2 watt resistor and 33
pwpf disc ceramic capacitor combination,

( ) Connect this combination from lug 3 of
phono socket BJ (8-1) to lug 2 of terminal
strip BL (S-2).

( ) R43, C32. Prepare a 470 KQ (yellow-violet-
yellow) 1/2 watt resistor and 33 wuf disc
ceramic capacitor combination.

( ) Connect this resistor-capacitor combina-
tion from lug 1 of phono socket BJ (S-1)
to lug 1 of terminal strip BL (S-2).
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()

()

Locate the control panel trim strip and
mount the red neon pilot lamp at FG, Use
the push-on speednut, See Pictorial 4,

Install the control panel trim strip on the
subpanel by placing the panel over the con-
trol shaft, thenhooking the top lip of the trim
strip over the subpanel and placing the bot-
tom into position, See Pictorial 4, It maybe
helpful to temporarily tape the control panel
in place, The tape can be removed after
assembly is completed,

Be sure that all twisted pairs are dressed
as shown in Pictorials 2 and 3,

This completes the wiring on top of the AA-151
chassis,

Refer to Pictorial 5 (fold-out from Page 16) for
the following steps.

()

Connect the free end of the hookup wire
coming through hole HQ in the chassis
to lug 1 of terminal strip T (S-1).

Connect the light wire of the twisted pair
coming through hole HB in the chassis
to lug 8 of tube socket V5 (S-1). Connect
the dark wire to lug 4 of terminal strip
P (NS).

Connect the light wire of the twisted pair
coming through hole HA in the chassis
to lug 8 of tube socket V6 (S-1). The dark
wire is not used at this end.

Connect the free end of the wire extending
through hole HA to lug 4 of terminal strip
P (NS).

Connect the free end of the capacitor lead
coming through hole HC in the chassis to
lug 5 of tube socket V4 (NS). Be sure that
the sleeving is on the lead,

Connect the free end of the capacitor lead
extending through hole HD in the chassis
to lug 5 of tube socket V3 (NS). Be sure
that the sleeving is on the lead,

Connect the light wire from the twisted
pair extending through hole HF in the
chassis to lug 1 of tube socket V4 (S-1).
The dark wire is not used at this end,

Connect the light wire of the twisted pair
extending through hole HE in the chassis
to lug 1 of tube socket V3 (S-1). The dark
wire is not used at this end.

) Connect the free end of the capacitor lead

extending through hole HG in the chassis
to lug 8 of tube socket V2 (NS). Be sure that
the sleeving is on the lead,

Connect the free end of the capacitor lead
extending through hole HM in the chassis
to lug 8 of tube socket V1 (NS). Use sleeving,

Connect the dark wire of the twisted pair
extending through hole HH in the chassis to
the bus wire (S-1). Cut the light wire to
length and connect it to lug 2 of terminal
strip W (NS).

Connect the dark wire of the twisted pair
extending through hole HJ in the chassis
to the bus wire (S-1). Cut the light wire to
length and connect it to lug 3 of terminal
strip W (NS). -

Cut the light wire of the twisted pair
coming through hole HL in the chassis to
length and connect it to lug 2 of terminal
strip X (NS), The dark wire is not used.

Connect the dark wire of the twisted pair
extending through hole HN in the chassis
to the bus wire (S-1). Cut the light wire
to length and connect it to lug 3 of terminal
strip X (NS).

Twist the two green power transformer
T3 leads together and connect the longest
lead to lug 3 of control J (NS). Connect
the other green lead to lug 1 of control
J (NS).

Twist the two blue power transformer
leads together and connect the longest lead
to lug 3 of control K (NS). Connect the
other blue lead to lug 1 of control K (NS),

Connect the red-yellow power transformer
lead to lug 1 of electrolytic capacitor D
(NS).

Twist the two yellow power transformer
leads together and connect the longest
lead to lug 8 of tube socket V11 (NS).
Connect the other yellow lead to lug 2 of
tube socket V11 (S-1).

Twist the two red power transformer leads
together and connect the longest lead to
lug 6 of tube socket V11 (S-1). Connect the
other red lead to lug 4 of V11 (S-1).
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( ) Connect the shorter black power trans-
former lead to lug 1 of fuse holder BC (NS).
Connect the other black transformer leadto
lug 2 of AC socket BB (NS).

NOTE: In the following steps route the twisted
wires as shown in Pictorial 5,

( ) At one end of a 3-1/2" twisted pair, con-
nect the light wire to lug 4 (NS) and the
dark wire to lug 5 (NS) of tube socket V9,

( ) At the other end of this twisted pair, con-
nect the light wire to lug 4 (S-1) and the
dark wire to lug 5 (S-1) of tube socket V10,
Route this wire as shown,

( ) At one end of a 7-1/2" twisted pair, con-
nect the light wire to lug 4 (S-2) and the
dark wire to lug 5 (S-2) of tube socket V9,

( ) At the other end of this twisted pair, con-
nect the light wire to lug 4 (NS) and the
dark wire to lug 5 (NS) of tube socket V5.

( ) At one end of a 3-1/2" twisted pair, con-
nect the light wire to lug 4 (NS) and the
dark wire to lug 5 (NS) of tube socket V7,

( ) At the other end of this twisted pair, con-
nect the light wire to lug 4 (S-1) and the
dark wire to lug 5 (S-1) of tube socket V8.

( ) At one end of a 12" twisted pair, connect
the light wire to lug 4 (S-2) and the dark
wire to lug 5 (S-2) of tube socket VT,

() At the other end of this twisted pair, con-
nect the light wire to lug 5 (NS) and the
dark wire to lug 4 (NS) of tube socket V6.

() At one end of a 9-1/2" twisted pair, con-
nect the light wire to lug 1 (S-1) and the
dark wire to lug 2 (S-1) of tube socket V1,

( ) At the other end of this twisted pair, con-
nect the light wire to lug 3 (NS) and the dark
wire to lug 4 (NS) of tube socket V3,

( ) At one end of a 5" twisted pair, connect
the light wire to lug 1 (S-1) and the dark
wire to lug 2 (S-1) of tube socket V2,

(

)

~—

e

N

~—

At the other end of this twisted pair, con-
nect the light wire to lug 3 (NS) and the
dark wire to lug 4 (NS) of tube socket V4,

At one end of a 7-1/2" twisted pair, con-
nect the light wire to lug 3 (S-2) and the
dark wire to lug 4 (S-2) of tube socket V4,

At the other end of this twisted pair connect
the light wire to lug 4 (NS) and the dark
wire to lug 5 (NS) of tube socket V5,

At one end of a 3" twisted pair connect the
light wire to lug 4 (S-3) and the dark wire
to lug 5 (S-3) of tube socket V5,

At the other end of this twisted pair, con-
nect the light wire to lug 1 (S-2) and the
dark wire to lug 3 (S-2) of control K.

At one end of a 9" twisted pair, con-
nect the light wire to lug 3 (S-2) and the
dark wire to lug 4 (S-2) of tube socket V3,

At the other end of this twisted pair, con-
nect the light wire to lug 5 (NS) and the
dark wire to lug 4 (NS) of tube socket V6,

At one end of a 5-1/2" twisted pair, con-
nect the light wire to lug 5 (S-3) and the
dark wire to lug 4 (S-3) of tube socket V6,

At the other end of this twisted pair, con-
nect the light wire to lug 1 (S-2) and the
dark wire to lug 3 (S-2) of control J.

At one end of an 8'"twisted pair, connect the
light wire to lug 1 (NS) and the dark wire to
lug 2 (NS) of terminal strip U.

At the other end of this twisted pair,
connect the light wire to lug 1 (NS) and
the dark wire to lug 2 (NS) of terminal
strip N.

Connect either of the pilot lamp leads tolug
1 (S-2) and the other pilot lamp lead to
lug 2 (S-2) of terminal strip U. Use sleeving
on each lead,

At one end of a 14" twisted pair, cut the
light wire to length and connect it to lug 1
(S-2) and the dark wire to lug 3 (NS) of
terminal strip N,
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( ) At the other end of this twisted pair, con-

nect the light wire to lug 1 of AC socket
BA (NS), Connect the dark wire to lug 1 of
fuse holder BC (S-2).

) At one end of a 14-1/2'" twisted pair, con-
nect the light wiretolugl (S-1) and the dark
wire to lug 2 (S-1) of switch FF.

) At the other end of this twisted pair, con-
nect the light wire to lug 2 (NS) of AC
socket BA and the dark wire to lug 1 (NS)
of AC socket BB.

) Connect the brown lead from output trans-
former T2 to lug 1 of screw-type terminal
strip BD (S-1).

) Connect the orange lead from output trans-
former T2 tolug 2 of terminal strip BD (S-1).

) Connect the yellow lead from output trans-
former T2 to lug 3 of terminal strip BD
(NS).

) Connect the black lead from output trans-
former T2 to lug 1 of terminal strip A
(NS).

) Connect the brown lead from output trans-
former T1 to lug 2 of screw-~type terminal
strip BF (S-1).

) Connect the orange lead from output trans-
former T1 to lug 3 of terminal strip BF
(S-1).

) Connect the yellow lead from output trans-
former T1 to lug 4 of terminal strip BF
(NS).

) Connect the black lead from output trans-
former T1 to lug 1 of terminal strip B
(NS).

) At one end of a 13" twisted pair, connect
the light wire to lug 2 of tube socket V9
(NS). Connect the dark wire to lug 1 of
terminal strip A (NS).

) At the other end of this twisted pair, con-
nect the light wire to lug 2 of terminal
strip L (NS). The dark wire is not used at
this end,

) At one end of a 14" twisted pair, connect
the light wire to lug 2 of tube socket V10
(NS). Connect the dark wire to lug 2 of
terminal strip A (NS).

) At the other end of this twisted pair, con-
nect the light wire to lug 1 of terminal
strip L (NS). The dark wire is not used at
this end,

) At one end of a16-1/2'"twisted pair, connect
the light wire to lug 2 of tube socket V7 (NS).
Connect the dark wire to lug 1 of terminal
strip B (NS).

) At the other end of this twisted pair, con-
nect the light wire to lug 4 of terminal
strip L (NS). The dark wire is not used
at this end,

) At one end of an 18-1/2" twisted pair, con-
nect the light wire to lug 2 of tube socket
V8 (NS). Connect the dark wire to lug 2 of
terminal strip B (NS).

~—

At the other end of this twisted pair, con-
nect the light wire to lug 3 of terminal strip
L (NS). The dark wire is not used at this
end.

~—

Connect the blue lead of output transformer
Tl to lug 2 of terminal strip H (NS).

) Connect the green lead of output trans-
former T1 to lug 1 of terminal strip H
(NS).

) Connect the green-yellow lead of output
transformer T1 to lug 1 of terminal stripG
(NS)-

) Connect the blue-yellowlead of output trans-
former T1 to lug 2 of terminal strip G (NS).

) Connect the red lead of output transformer
T1 to lug 1 of terminal strip F (NS).

) Connect the green lead of output transformer
T2 to lug 3 of terminal strip G (NS).

) Connect the blue lead of output transformer
T2 to lug 4 of terminal strip G (NS).
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( ) Connect the red lead of output transformer
T2 to lug 1 of terminal strip F (NS).

() Connect the green-yellow lead of output
transformer T2 to lug 2 of terminal strip
F (NS).

( ) Connect the blue-yellowlead of output trans-
former T2 to lug 3 of terminal strip ¥ (NS).

Refer to Pictorial 6 (fold-out from Page 27) for
the following steps.

( ) Connect a 3-1/2" length of hookup wire
from lug 1 of AC socket BA (NS) to lug 2
of AC socket BB (S-2).

( ) Connect a 3-1/2'" length of hookup wire
from lug 1 of AC socket BB (S-2) to lug 2
of fuse holder BC (NS).

( ) Connect a 4" length of hookup wire from
lug 4 of electrolytic capacitor D (S-1) to
lug 1 of terminal strip A (NS).

( ) Connect a 2-1/2" length of hookup wire
from lug 8 of tube socket V11 (S-2) to lug
2 a of electrolytic capacitor D (NS).

( ) Connect a 3" length of hookup wire from
lug 2 = of electrolytic capacitor D (NS) to
lug 1 of terminal strip F (S-3).

( ) Connect a 7" length of hookup wirefrom lug
1 of electrolytic capacitor D (NS) to lug 1
of terminal strip M (NS).

( ) Connect a 7" length of hookup wire from lug
1 m of electrolytic capacitor E (NS) to lug
1 of terminal strip R (NS).

( ) Connect an 8-1/2" length of hookup wire from
lug 2 a of electrolytic capacitor E (NS) to lug
3 of tube socket V2 (NS).

( ) Connect a 10-1/2" length of hookup wire
from lug 3 of electrolytic capacitor E (NS)
to the bus wire (S-1). This wire should be
connected to the bus wire between tube
sockets V1 and V2,

( ) Connect a 4" length of hookup wirefromlug
2 of control K (NS) to lug 2 of control J
(S"'l)o

) Connect a 7" length of hookup wire from lug
3 of terminal strip F (S-2) to lug 7 of tube
socket V9 (S-1), Dress this wire under the
output transformer leads,

) Connect a 7" length of hookup wire from lug
2 of terminal strip F (S-2) to lug 9 of tube
socket V9 (S-1). Dress this wire under the
output transformer leads.

) Connect a 3" length of hookup wire from
lug 3 of tube socket V9 (S-1)tolug 3 of tube
socket V10 (NS).

) Connect a 4" length of hookup wire from
lug 2 of terminal strip A (NS) to lug 1 of
terminal strip B (NS).

) Connect a 5-1/4" length of hookup wire
from lug 2 of terminal strip A (NS) to

lug 1 of screw-type terminal strip BF (NS).

) Connect a 2-1/4" length of hookup wire

from lug 1 of terminal strip BF (S-2)
to lug 1 of switch BE (NS).

) Connect a 1" length of hookup wire be-
tween lugs 1 (S-2) and 6 (S-1) of switch
BE.

) Connect a 1" length of hookup wire between
lugs 3 (S-1) and 4 (NS) of switch BE.

) Referring to Pictorial 6, install a #6 spade

lug on the end of the heavy black wire,

) Place the free end of this wire through
hole HR in the chassis and connect it to
lug 4 of switch BE (S-2),

) Connect a 2" length of hookup wire from
lug 2 of switch BE (S-1) to lug 4 of screw-
type terminal strip BD (S-1).

) Connect a 2' length of hookup wire from
lug 5 of switch BE (S-1) tolug5 of terminal
strip BD (S-1).

) Connect a 9" length of hookup wire from lug
3 of terminal strip BD (S-2) to lug 1 of
terminal strip P (NS).
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( ) Connect a 6" length of hookup wire from lug
7 of tube socket V10 (S-1) to lug 4 of
terminal strip G (S-2).

( ) Connect a 5" length of hookup wirefrom lug
9 of tube socket V10 (S-1) to lug 3 of ter-
minal strip G (S-2).

( ) Connect a 2-3/4" length of hookup wire from
lug 3 of tube socket V10 (S-2) to lug 3 of
tube socket V7 (NS).

( ) Connect a 2-3/4" length of hookup wire from
lug 3 of tube socket V7 (S-2)tolug 3 of tube
socket V8 (NS).

( ) Connect a 3" length of hookup wirefrom lug
3 of tube socket V8 (S-2)tolugl of terminal
strip C (NS).

( ) Connect a 4-1/2" length of hookup wire from
lug 7 of tube socket VT (S-1)tolug 2 of ter-
minal strip G (S-2).

( ) Connect a 4-1/2" length of hookup wire
from lug 9 of tube socket V7 (S-1) to lug 1
of terminal strip G (S-2).

( ) Connect a 15" length of hookup wire from
lug 4 of terminal strip BF (S-2) to lug 1 of
terminal strip Q (NS).

( ) Connect a 5-1/2" length of hookup wire from
lug 2 of terminal strip B (NS) to lug 3 of
terminal strip H (NS).

) Connect a 5-1/2" length of hookup wire from
lug 7 of tube socket V8 (S-1) to lug 2 of
terminal strip H (S-2).

) Connect a 5" length of hookup wire fromlug
9 of tube socket V8 (S-1)tolug1 of terminal
strip H (S-2).

) Connect a 3-1/2" length of hookup wire from
lug 3 of tube socket V1 (NS) to lug 3 of tube
socket V2 (NS).

) Connect a 1-1/2' length of hookup wire be-
tween lugs 1 (NS) and 2 (NS) of terminal
strip R.

) Connect a 3" length of hookup wire from lug
3 of terminal strip P (NS) to lug 3 of terminal
strip Q (NS).

) Connect a 3-1/2" length of hookup wire from
lug 2 of terminal strip P (NS)tolug 9 of tube
socket V5 (S-1).

) Connect a 5-1/2" length of hookup wire
from lug 4 of terminal strip P (NS) to lug
1 of terminal strip M (NS).

) Connect a 2-1/2" length of hookup wire
from lug 2 of terminal strip Q (NS) to lug
9 of tube socket V6 (S-1).

) Connect a 6" length of hookup wirefrom lug
5 a of electrolytic capacitor D (NS) tolug 3 of
terminal strip P (NS).
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1 Taking care not
to cut outer layer
of very thin wires
(shield) remove
outer insulation.

AN
Twist wires
into one strand.

Remove
inner insulation
and tin both leads 47,

" Heat lead only

long enough for
solder to flow.

N
Allow to cool \\-.
before proceeding.

Detail 6A

( ) Referring to Detail 6A, prepare a 10"
length of shielded audio cable,

( ) At the 1/2" prepared end of the shielded
audio cable, connect the shield pigtail to lug
4 of phono socket BG (NS). Connect the
inner wire to lug 3 of phono socket BG (NS).
Pass the free end of this audio cable through
hole HQ in the chassis,

( ) Dress the above audio cable along the top
of the chassis and place it through the hole
in the chassis nearest to tube socket V2,

( ) Connect the shield pigtail at this end of the
audio cable to the bus wire (S-1). Connect
the inner wire to lug 5 of tube socket V2
(S-1).

( ) Referring to Detail 6A, prepare a 9"
length of shielded audio cable,

( ) At the 1/2" prepared end of this cable, con-
nect the shield pigtail to lug 1 of phono
socket BG (NS). Connect the inner wire to
lug 2 of BG (NS). Place the free end of this
audio cable through hole HQ in the chassis,

{ ) Dress this audio cable along the top of the
chassis and place it through the hole in the
chassis nearest tube socket V1,

( ) Connect the shield pigtail at this end of the
cable to the bus wire (S-1). Connect the
inner wire to lug 5 of tube socket V1 (S-1).
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Refer to Pictorial 7 for the following steps.

( ) C47. Connect a ,01 ufd 1.6 kv disc ceramic

capacitor from lug 2 of fuse holder BC (S-2)
to lug 1 of electrolytic capacitor D (S-3).
Use sleeving on both leads. (Apply enough
solder and heat to lug 1 of D to melt the
solder ontothe mounting wafer, Use sleeving
on both leads and position this capacitor as
shown in Pictorial 7,

R36. Connect a 4700 Q (yellow-violet-red)
2 watt resistor between lugs 2 a (S-3) and
5 a (NS) of electrolytic capacitor D.

R35, Connect a 1000 © (brown-black-red) 1
watt resistor from lug 5 a of electrolytic
capacitor D (S-3) to lug 1 ®m of electrolytic
capacitor E (NS).

R34. Connect a 22 KQ (red-red-orange)1/2
watt resistor between lugs 1 m (S-3)and 2 »
(NS) of electrolytic capacitor E.

R70. Connect a 150 KQ (brown-green-yellow)
1/2 watt resistor from lug 2 a of electro-
lytic capacitor E (S-3) to lug 2 of control K
(NS).

R71, C46, Referring to Detail 7A, preparea
33 KO (orange-orange-orange) 1/2 watt re-
sistor and .02 pfddisc ceramic combination.

SOLDER SOLDER

Detail 7TA

( ) Connect this combination from lug 3 of

electrolytic capacitor E (S-2) to lug 2 of
control K (S-3).

~

) C21. Connect a .05 ufd tubular capacitor

from lug 3 of tube socket V6 (NS) to lug
3 of terminal strip L (S-2). Use sleeving
on both leads.

C19, Connect a .05 pfd tubular capacitor
from lug 1 of tube socket V6 (NS) to lug 4
of terminal strip L ({S-2). Use sleeving on
both leads,

R66. Connect a 36 KQ (orange-blue-orange)
1/2 watt resistor from lug 3 of tube socket
V5 (S-2) to lug 1 of terminal strip M (NS).
Use sleeving on lead to V5.

R30. Connect another 36 KQ (orange-blue-
orange) 1/2 watt resistor from lug 3 of
tube socket V6 (S-2) to lug 2 of terminal
strip M (NS). Use sleeving on lead to V6,

R63, C43, Referring to Detail 7B, prepare
a 22 KQ (red-red-orange) 1/2 watt resistor
and 56 puf disc ceramic capacitor series
combination,

=

SOLDER

Detail 1B

Connect the capacitor lead of this combi-
nation to lug 2 of tube socket V5 (NS), and
connect the resistor lead of this combination
to lug 1 of terminal strip M (S-4). Use
sleeving on lead to V5,

R27, C18, Referring to Detail 7B, prepare
another 22 K9 (red-red-orange) 1/2 watt
resistor and 56 wuf disc ceramic capacitor
series combination.

NOTE: When installing the tubular capacitors, ( ) Connect the capacitor lead of this combina-
be sure that the end marked with a band or tion to lug 2 of tube socket V6 (NS) and con-
shoulder is placed as shown in Pictorial 7, nect the resistor lead to-lug 2 of terminal
strip M (S-2).
( ) C44. Connect a .05 ufd tubular capacitor
from lug 3 of tube socket V5 (NS) to lug 1 ( ) R69. Connecta 100K (brown-black-yellow)
of terminal strip L (S5-2). Use sleeving on 1/2 watt resistor between lugs 2 (S-2)and 3
both leads. (S-2) of terminal strip N,

( ) Connect a .05 ufd tubular capacitor from ( ) R28, Connect a 36 KQ2 (orange-blue-orange)
lug 1 of tube socket V5 (NS) to lug 2 of 1/2 watt resistor from lug 1 of tube socket
terminal strip L (S-2). Use sleeving onboth V6 (S-2) to lug 3 of terminal strip Q (S-2).
leads. Use sleeving on the lead to V6.
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( ) C17. Connect a 33 uuf disc ceramic capac- ( ) R71, Connect a 150 K@ (brown-green-

itor between lugs 1 (NS) and 2 (NS) of
terminal strip Q.

R29, Connect a 27 KQ (red-violet-orange)
1/2 watt resistor between lugs 1 (S-3) and
2 (NS) of terminal strip Q.

) R24, Connect a 1000 (brown-black-red)
1/2 watt resistor from lug 2 of terminal
strip Q-(S-4) to the bus wire (S-1).

C42, Connect a 33 puf disc ceramic ca-
pacitor between lugs 1 (NS) and 2 (NS) of
terminal strip P.

R65. Connect a 27 KQ (red-violet-orange)
1/2 watt resistor between lugs 1 (S-3) and
2 (NS) of terminal strip P.

R60. Connect a 1000 © (brown-black-red)
1/2 watt resistor from lug 2 of terminal
strip P (8-4) to the bus wire (S-1).

C41, Connect a .1 pfd tubular capacitor
from lug 4 of terminal strip P (NS) to lug
7 of tube socket V5 (NS). Use sleeving on
the lead to V5,

C16, Connect a .1 ufd tubular capacitor
from lug 4 of terminal strip P (S-6) to
lug 7 of tube socket V6 (NS), Use sleeving
on the lead to V6,

R62. Connect a 220 KQ (red-red-yellow)
1/2 watt resistor from lug 6 (NS) of tube
socket V5 to lug 3 of terminal strip P
(NS).

R70. Connect a 150 K (brown-green-
yellow) resistor between lugs 2 (S-2) and 6
(8-2) of tube socket V5,

R61. Connect a 680 KQ (blue-gray-yellow)
1/2 watt resistor from lug 7 of tube
socket V5 (8-2) to lug 3 of terminal strip
P (NS).

R64, Connect a 36 KQ (orange-blue-orange)
1/2 watt resistor from lug 1 of tube socket
V5 (S-2) to lug 3 of terminal strip P (NS).
Use sleeving on the lead to V5.

R26. Connect a 220 KQ (red-red-yellow)
1/2 watt resistor from lug 6 of tube
socket V6 (NS) to lug 3 of terminal strip
P (NSJ).

~—

yellow) resistor between lugs 2 (S-2) and 6
(S-2) of tube socket V6,

R25. Connect a 680 KQ (blue-gray-yellow)
1/2 watt resistor from lug 7 of tube socket
V6 (S-2) to lug 3 of terminal strip P (S-7).
Use sleeving on lead to P.

C35. Connect a .1 pfd tubular capacitor
from lug 6 of tube socket V4 (NS) to the
bus wire (S-1).

C10, Connect a .1 pfd tubular capacitor
from lug 6 of tube socket V3 (NS) to the
bus wire (S-1). Use sleeving on lead to V3,

R18, Connect a 100 K (brown-black-yellow)
1/2 watt resistor from lug 5 of tube socket
V3 (S-2) to lug 2 of terminal strip R (NS).

R17. Connect a 270 KQ (red-violet-yellow)
1/2 watt resistor from lug 6 of tube socket
V3 (S-2) to lug 2 of terminal strip R (S-3).

R54, Connect a 100 K2 (brown-black-yel-
low) 1/2 watt resistor from lug 5 of tube
socket V4 (S-2) to lug 1 of terminal strip R
(NS).

R53. Connect a 270 KQ (red-violet-yellow)
1/2 watt resistor from lug 6 of tube socket
V4 (S-2) to lug 1 of terminal strip R (S-4).

R52. Connect one end of a 1000 © (brown-

black-red) 1/2 watt resistor through lug 2

(NS) to lug 7 (S-1) of tube socket V4, Now
solder lug 2 of V4 (S-2).

Connect the other lead of this resistor to
lug 1 of terminal strip S (S-1).

R16, Connect one lead of another 1000 &
(brown-black-red) 1/2 watt resistor through
lug 2 (NS) to lug 7 (S-1) of tube socket V3.
Now solder lug 2 of V3 (S-2). Connect the
other lead of this resistor to lug 2 of
terminal strip S (S-1).

C30. Connect a ,1 ufd tubular capacitor
from lug 6 of tube socket V2 (NS) to lug
4 of terminal strip W (NS).

C33. Connect a .022 ufd tubular capacitor
from lug 7 of tube socket V2 (NS) to lug 3
of terminal strip W (S-2).
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Detail 7C

) R37, C26. Referring to Detail 7C, prepare
a 2700 @ (red-violet-red) 1/2 watt resistor
and 50 pfd miniature electrolytic capacitor
combination,

Connect the positive (+) capacitor lead of
this combination to lug 4 of tube socket V2
(S-1). Connect the other lead of this com-
bination to the bus wire (S-1),

R50, Connect a 100 K (brown-black-yel-
low) 1/2 watt resistor between lugs 3 (NS)
and 7 (S-2) of tube socket V2,

R47, Connect a 100 KQ (brown-black-yel-
low) LOW-NOISE resistor between lugs 3
(S-4) and 6 (S-2) of tube socket V2,

R49, Connect a 2700 Q (red-violet-red)
1/2 watt resistor from lug 9 of tube socket
V2 (S-1) to the bus wire (S-1).

R48, Connect a 1 megohm (brown-black-
green) 1/2 watt resistor from lug 8 of tube
socket V2 (S-2) to the bus wire (S-1).

C28, Connect a .01 ufd disc ceramic ca-
pacitor from lug 1 of terminal strip W
(NS) to the bus wire (S-1).

C29. Comnect a ,0035 ufd disc ceramic
capacitor between lugs 1 (NS) and 2 (NS)
of terminal strip W,

R45, Comnect a 22 KQ (red-red-orange)
1/2 watt resistor between lugs 1 (S-3)
and 2 (NS) of terminal strip W,

R46, Connect a 470 KQ (yellow-violet-
yellow) 1/2 watt resistor between lugs 2
(S-4) and 4 (S-2) of terminal strip W,

) C3. Connect a ,01 ufd disc ceramic ca-
pacitor from lug 1 of terminal strip X
(NS) to the bus wire (S-1).

C4, Connect a ,0035 pfd disc ceramic ca-
pacitor between lugs 1 (NS) and 2 (NS) of
terminal strip X.

S g imATHIIIT

( ) R9, Connect a 22 KQ (red-red-orange)

1/2 watt resistor between lugs 1 (S-3)
and 2 (NS) of terminal strip X,

R10. Connect a 470 KQ (yellow-violet-
yellow) 1/2 watt resistor between lugs 2
(S-4) and 4 (NS) of terminal strip X.

C5. Connect a .1 pfd tubular capacitor
from lug 6 of tube socket V1 (NS) to lug 4
of terminal strip X (S-2).

C8. Connect a ,022 pfd tubular capacitor
from lug 7 of tube socket V1 (NS) to lug 3
of terminal strip X (S-2).

R8, C2. Referring to Detail 7C, prepare a
2700 9 (red-violet-red) 1/2 watt resistor
and 50 pfd miniature electrolytic capacitor
combination,

Connect the positive (+) capacitor lead of
this combination to lug 4 of tube socket V1
(S-1). Connect the other lead of this combi-
nation to lug 2 of terminal strip T (S-1).

R14, Connect a 100 KQ (brown-black-yel-
low) 1/2 watt resistor between lugs 3 (NS)
and 7 (S-2) of tube socket V1,

R11. Connect a 100 K (brown-black-
yellow) LOW-NOISE resistor between lugs
3 (S-3) and 6 (S-2) of tube socket V1,

R13. Connect a 2700 © (red-violet-red) 1/2
watt resistor from lug 9 of tube socket V1
(S-1) to the bus wire (S-1).

R12, Connect a 1 megohm (brown-black-
green) 1/2 watt resistor from lug 8 of tube
socket V1 (S-2) to the bus wire (S-1).

R33. Connect a 100 7 watt resistor from
lug 1 of terminal strip C (S-2) to lug 3 of
terminal strip H (NS), Position the body of
this resistor against the chassis.

C20. Connect the positive (+) lead of the 50
pfd 25 volt electrolytic capacitor to lug 2
of terminal strip C (S-1), Connect the
other lead of this capacitor to lug 3 of
terminal strip H (S-3).

R7, Connect a 47 KQ (yellow-violet-orange)
1/2 watt resistor .between lugs 1 (S-2) and
2 (8-2) of phono socket BG.
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( ) R38, Connect a 47 KQ (yellow-violet-or- ( ) R68. Connectanother 470 KQ (yellow-violet-

ange) 1/2 watt resistor between lugs 3
(S-2) and 4 (8-2) of phono socket BG.

( ) R32, Connect a 470 KQ (yellow-violet-
yellow) 1/2 watt resistor from lug 2 of

yellow) 1/2 watt resistor from lug 1 of
terminal strip A (S-4) to lug 2 of tube
socket V9 (S-2).

terminal strip B (8-3) to lug 2 of tube ( ) Referring to Detail 7D, mount the line cord

socket V8 (S-2).

( ) R31. Connect a 470 KQ (yellow-violet-yel-
low) 1/2 watt resistor from lug 1 of ter-
minal strip B (S-4) to lug 2 of tube socket
V7 (S-2).

( ) R67., Connect a 470 KQ (yellow-violet-
yellow) 1/2 watt resistor from lug 2 of

and line cord strain relief in the hole be-
tween the two AC sockets, Leave 2-1/2"
of wire inside of the chassis.

( ) Connect either line cord wire to lug 1 of

AC socket BA (S-3). Connect the other wire
to lug 2 of AC socket BA (S-2).

terminal strip A (S-4) to lug 2 of tube This completes the wiring of your HEATHKIT
socket V10 (S-2). AA-~151 Stereo Amplifier,

Detail 7D

OUTSIDE OF CHASSIS
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FRONT PANEL STUD

<a" SPACER

FRONT PANEL
STUD FRONT BEZEL

®6 LOCKWASHER
6-32X1/4" SCREW

6-32X1/4" SCREWf oo

\
B E_\B\ 6-32 NUT

L ~*6 LOCKWASHER

CHAsSIS 7
SIDE

Pictorial 8

Refer to Pictorial 8 for the following steps. ( ) Mount the front bezel and support brackets
to the front panel and chassis as shown in

( ) Locate the front bezel and place a 6-32 Pictorial 8, Place 1/8'" spacers on each
self-tapping screw in the bottom hole of stud on the front panel, Place the bezel
each mounting flange, Now remove the 6-32 on the studs, then secure the support
self-tapping screws. Using these prethread- brackets to the chassis with #6 hardware,
ed holes, secure a front panel support Now secure the bezel to the front panel
bracket to each end of the front bezel, Use with #6 lockwashers and 6-32 nuts on the

6-32 x 1/4" screws and #6 lockwashers, studs,
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V6 ...
6ANS |

V5...
6ANS

QRif 44

y Vi
2 AMP SLOW-BLOW FUSE

Pictorial 9

Refer to Pictorial 9 for the following steps.

( ) Carefully inspect the bottom of the chassis
to be sure that all solder splashes or
excess lead lengths have been removed.
Inspect each solder connection to be sure
that a poor solder joint does not exist and
that solder has not overflowed from a con-
nection, causing a short circuit.

IMPORTANT WARNING: TUBES CAN BE
DAMAGED WHEN INSTALLING THEM IN THEIR
SOCKETS. THEREFORE, USE EXTREME CARE
WHEN INSTALLING TUBES, AS WE DO NOT
GUARANTEE OR REPLACE TUBES BROKEN
DURING HANDLING OR INSTALLATION,

( ) Referring to Pictorial 9, install the tubes
in their appropriate tube sockets, Mount
the tube shields on tube sockets V1 and V2,

( ) Install a 2 amp fuse in the fuse holder.

( ) Referring to Detail 9A, install the knobs
on the front panel and control panel shafts,

( ) Connect one end of the left channel speaker
leads to the left channel "C'" terminal,

GZ34 EL84

r LR T i
Pt g
R e
s i
%

V10
EL84 EL84  EL84

()

(

(

)

)

-

Connect the other lead of the left channel
speaker to the tap that matches the speaker
coil impedance, 4 ©, 8 Q, or 16 Q.

Connect the right channel speaker leads to
the right channel speaker "C' and''S" SPKR
terminals. Connect the impedance matching
wire to the terminal which corresponds to
the right speaker impedance, 4 Q, 8 @, or
16 ©. CAUTION: Do not operate the ampli-
fier without a load across the speaker
terminals,

Plug the amplifier into a 117 volt 50/60
cycle AC receptacle, Turn the amplifier
POWER switch to ON.

The pilot lamp should glow and the tube
filaments should light.

Insert a small screwdriver into the input
jacks, This injects a 60 cycle test signal
for testing purposes, There is no shock
hazard in aproperly wired amplifier, Slowly
advance each section of the VOLUME control
until hum is heard from the speakers.,
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Do not advance the VOLUME controlfurther
than necessary, The tone controls should
be at 1/2 of rotation,

() Refer to the following chart and place the

controls in the indicated positions.

( ) I difficulty is encountered in the steps

below, refer to the In Case Of Difficulty
section, If operation thus far seems satis~
factory, unplug the amplifier and proceed
with Final Assembly,

PLACE NAIL IN SOURCE SELECTOR MODE HUM SHOULD BE HEARD

INPUT JACK POSITION SELECTOR POSITION | FROM SPEAKER ONLY

MAG. PHONO LEFT MAG. PHONO AMP LEFT LEFT CHANNEL

MAG. PHONO RIGHT | MAG, PHONO AMP RIGHT RIGHT CHANNEL

MAG., PHONO LEFT | MAG. PHONO MONO LEFT SOURCE |LEFT AND RIGHT

CHANNEL

MAG. PHONO RIGHT | MAG. PHONO MONO RIGHT LEFT AND RIGHT
SOURCE CHANNEL

MAG. PHONO LEFT | MAG. PHONO STEREO NORM. LEFT CHANNEL

MAG. PHONO RIGHT | MAG., PHONO STEREO NORM. RIGHT CHANNEL

MAG. PHONO LEFT § MAG. PHONO STEREO REV, RIGHT CHANNEL

MAG. PHONO RIGHT | MAG. PHONO STEREO REV, LEFT CHANNEL

XTAL PHONO LEFT | XTAL PHONO STEREO NORM. LEFT CHANNEL

XTAL PHONO RIGHT | XTAL PHONO STEREO NORM. RIGHT CHANNEL

TUNER LEFT TUNER STEREO NORM. LEFT CHANNEL

TUNER RIGHT TUNER STEREO NORM. RIGHT CHANNEL

AUX. LEFT AUX, STEREO NORM. LEFT CHANNEL

AUX. RIGHT AUX, STEREO NORM. RIGHT CHANNEL

FINAL ASSEMBLY

Refer to Pictorial 10 for the following steps,

( ) Locate the bottom plate and referring to

(

)

Detail 104, firmly mount a plastic foot
in each corner, Use 6-32 x 1/2" truss
head screws, #6 lockwashers, and 6-32
nuts,

Mount the bottom cover to the chassis with
eight #6 sheet metal screws, two on each
edge and four on the rear apron, The bent
edge of the bottom cover must fit under the
bottom edge of the control panel.

632 NUTE

@

Detail 10A
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( ) Taking care that the top cover clears the
electrolytic capacitor, slide the top cover
over the amplifier from the back andfasten
it to the bottom, using six sheet metal
screws, three in each side,

() Carefully remove all of the paper backing
from the nameplate. Apply the nameplate
to the front of the amplifier with firm, even
finger pressure.

NOTE: The blue and white identification label
shows the Model Number and Production Series
Number of your kit, Refer to these numbers in
any communications with the Heath Company;
this assures you that you will receive the most
complete and up-to-date information in return,

( ) Install the identification label in the follow-
ing manner:

1, Select a location for the label where it
can easily be seen when needed, but
will not show when the unit is in oper-
ation, This location might be ontherear
panel or the top of the chassis, or on the
rear or bottom of the cabinet,

2. Carefully peel away the backing paper,
Then press the label into position,

This completes the assembly of your Model
AA-151 Stereo High Fidelity Amplifier, Nor-
mally, the output of both channels of this ampli-

fier are connected to suitable speaker systems.

INSTALLATION

Heat is normally generated in all power ampli-
fiers, therefore, adequate ventilation around
the cabinet is necessary, At least 1" of open
area behind the rear apron and 3" above the
top of the cabinet is considered minimum for
adequate ventilation. Vertical mounting of the
chassis is not recommended due to the high
operating temperature of the amplifier,

Refer to Pictorial 11on Page 36 which shows a
typical installation of this amplifier in a stereo
system. The system illustratedin Pictorial 11is
provided simply as an example and should be
used only as a guide in connecting your system,
There are, of course, many other possible
combinations of equipment that will provide
similar results,

The XTAL PHONO input was designed for cry-
stal or piezoelectric phono cartridges, but may

If you intend to use only one speaker system,
connect it to one of the channels, and connect the
other channel to a resistive load, The resistive
load will prevent the unused channel from "run-
ning free,’ which could damage the circuit parts
in the output stage of an unused channel,

You may use a 4 ohm, 8 ohm, or 16 ohm high
wattage resistor for the resistive load, Connect
this resistor to the proper output terminals of
the unused channel,

FILAMENT BALANCE CONTROL ADJUSTMERNT

Plug the amplifier into a 117 volt AC receptacle.
Place the SOURCE selector switch in the MAG,
PHONO position and the MODE selector in AMP
LEFT position, With no connection to the input
jacks, turn the VOLUME control clockwise until
hum is clearly heard from the left speaker,
Turn the amplifier on its side and adjust the
LEFT FILAMENT BALANCE control for mini-
mum hum from the left speaker,

( ) Place the MODE selector switch in the
AMP RIGHT position, Rotate the VOLUME
control until hum is heard clearly from the
right speaker. Adjust the RIGHT FILA-
MENT BALANCE control for minimum hum
from the right speaker, NOTE: Some benefit
may be obtained by readjustment if the
entire system is installed,

AND OPERATION

be used for any high level input source, The
TUNER and AUX. inputs are identical in design
and may be used for high level inputs from
practically any type of signal source,

The SOURCE selector switch selects the de-
sired signal source, as indicated on the front
panel, without interference from the other
inputs,

The MODE selector switch routes either or
both input signals from the selected sources
to the input of the power amplifiers, AMP LEFT
and AMP RIGHT positions route the input signal
only through its respective power amplifier and
speaker., No audio will be reproduced by the
opposite speaker, MONO LEFT SOURCE and
MONO RIGHT SOURCE positions route the
input signal to both power amplifiers and it will
be reproduced by both the left and right speakers,
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Pictorial 11

STEREO NORM. and STEREO REV. positions
route the left and right input signals to their
respective amplifiers and speakers, or opposite
amplifiers and speakers, As an example, the
listener can change the direction of travel of
a recorded train sound from left to right, to
right to left, He may place the string section
of an orchestra to the left or to the right of
the brass section as desired.

The VOLUME control may be operated as a
dual-tandem or concentric control, For con-
centric operation simply hold one knob sta-
tionary, and turn the free knob, This feature
allows the control to be used as a balance
control,

The BASS and TREBLE controls are dual-
tandem and therefore adjust the tone emphasis
or attenuation of both amplifiers simultaneously.
These tone controls make it possible to re-
produce tones as they were recorded, or to ad-
just the tonesfor individual listening preference,

The SPKR. PHASE switch is located on the
rear apron of the AA-151, This ‘switch is used
to reverse the right channel speaker connections.
The NORM., position is correct if the signal
sources selected are in phase with one another
and the speakers are in phase, When either the
input signals or the speakers are out of phase,
the phase reversal switch will compensate for the
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difference. If the material being produced is out
of phase there will be slight cancellation of
program material, especially at the low{requen-
cies, To determine whether or not the repro-
duced audio is in or out of phase, adjust the
output of each speaker individually to pro-
duce the same level of audio, This can be done
by setting the MODE selector switch in the
AMP LEFT position and adjusting the left
channel VOLUME control for normal listening
level from the left speaker. Switch the MODE
selector switch to AMP RIGHT. Holding the
left channel VOLUME control knob in a sta-
tionary position, set the right channel VOL-
UME control to a normal listening level from
the right speaker,

Once the two speaker output levels are bal-
anced, place the MODE selector switch in the
stereo NORM, position and switch the SPKR.
PHASE switch from NORM. to the REV, posi-

IN CASE OF

1. Recheck the wiring, Trace each lead in
colored pencil on the Pictorial as it is
checked, It is frequently helpful to have a
friend check your work, Someone who is not
familiar with the unit may notice something
consistently overlooked by the constructor.

2. It is interesting to note that 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 reheating all connec-
tions to make sure that they are soldered
as described in the Proper Soldering Tech-
niques section of this manual,

3. Check to be sure that all tubes are in their
proper locations, Make sure that all tubes
light up properly.

4, Check the tubes with a tube tester or by
substitution of tubes of the same types
and known to be good.

5. Check the values of the component parts.
Be sure that the proper part has been
wired into the circuit, as shown in the

tion, You will note a slight difference in total out-
put level and a difference in the direction from
which the program material seems to be origi-
nating, The highest output level and fullness of
sound will coincide with the proper position of
the SPKR. PHASE switch, With some stereo
material, this test may be difficult to make
because of extreme separation between chan-
nels, It is suggested that a standard mono-
phonic record be used under the conditions
described above. The sound will be full and
centered when proper phase relationships are
achieved.

It is a good practice to leave the VOLUME con-
trol for the unused preamplifier in its full
counterclockwise position when operating the
amplifier for monophonic reproduction., This
will avoid any possibility of interference from
the unused channel,

DIFFICULTY

pictorial diagrams and as called out in the
wiring instructions.

6. Check for bits of solder, wire ends or other
foreign matter which may be lodged in the
wiring beneath the chassis,

7. If, after careful checks, the trouble is still
not located and a voltmeter is available,
check voltage readings against those found
on the Schematic Diagram, NOTE: All
voltage readings were taken witha HEATH-
KIT Vacuum Tube Voltmeter. Voltages may
vary as much as 10% due to line voltage
variations,

8. A review of the Circuit Description will
prove helpful in indicating where to look
for trouble,

CAUTION: There is high voltage present at
various points throughout the AA-151, Do not
touch these, Be certain you have the proper test
point located before proceeding with the follow-
ing checks, Do not touch the chassis other than
at the points indicated.
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( ) Place the front panel controls as follows:

SOURCE selector MAG, PHONO.

VOLUME control 1/4 turn from counter-
clockwise position, (Do
not adjust this control
higher thannecessaryto
obtain an audible sound
in the speaker, as seri-
ous damage could re-
sult to the output tubes
or speakers due to the
high gain of the ampli-
fier,)

BASS and TREBLE
controls 1/2 rotation from coun-

terclockwise,

MODE selector STEREO NORM.

LEFT CHANNEL TEST

Touch the control grid (pin 2) of V7 and V8
with a screwdriver. A faint sound should be
heard from the left channel speaker. Touch
the control grid (pin 2) of V6B, the sound
should increase slightly., Then proceed to pin
8 of V6A, pin 1 of V3, pin 8 of V1B, then pin
5 of V1A,

RIGHT CHANNEL TEST

Touch the control grid (pin 2) of V9 and V10
with a screwdriver, A faint sound should be
heard from the right channel speaker. Touch
the control grid (pin 2) of V5B, sound should
increase slightly, Proceed to pin 8 of V5A,
pin 1 of V4, pin 8 of V2B, then pin 5 of V2A.

The point at which no sound is heard is the
stage where the difficulty lies. Recheck the
voltages, wiring and components in this par-
ticular area,

SERVICE INFORMATION

SERVICE

I, after applying the information contained in
this manual and your best efforts, you are still
unable to obtain proper performance, it is sug-
gested that you take advantage of the technical
facilities which the Heath Company makes avail-
able to its customers,

The Technical Consultation Department is main-
tained for your benefit. This service is available
to you at no charge. Its primary purpose is to
provide assistance for those who encounter
difficulty in the construction, operation or
maintenance of HEATHKIT equipment, It is not
intended, and is not equipped to function as a
general source of technieal information involving
kit modifications nor anything other than the
normal and specified performance of HE ATHKIT
equipment,

Although the Technical Consultants are familiar
with all details of this kit, the effectiveness of
their advice will depend entirely uponthe amount
and the accuracy of the information furnished by
you, In a sense, YOU MUST QUALIFY for GOOD
technical advice by helping the consultants to
help you. Please use this outline:

1. Before writing, fully investigate each of the
hints and suggestions listed in this manual
under In Case Of Difficulty, Possibly it
will not be necessary to write,

2. When writing, clearly describe the nature
of the trouble and mention all associated
equipment, Specifically report operating
procedures, switch positions, connections
to other units and anything else that might
help to isolate the cause of trouble,

3. Report fully on the results obtained when
testing the unit initially and when following
the suggestions under In Case Of Dif-
ficulty, Be as specific as possible and
include voltage readings if test equipment is
available,

4, Identify the kit Model Number and Series
Number, and date of purchase, if available,
Also mention the date of the kit assembly
manual, (Date at bottom of Page 1,)

5. Print or type your name and address,
preferably in two places on the letter,
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With the preceding information, the consultant
will know exactly what kit you have, what you
would like it to do for you and the difficulty you

wish to correct, The date of purchase tells him
whether or not engineering changes have been
made since it was shipped to you. He will know
what you have done in an effort to locate the
cause of trouble and, thereby, avoid repeti-
tious suggestions. In short, he will devote full
time to the problem at hand, and through his
familiarity with the kit, plus your accurate re-
port, he will be able to give you a complete and
helpful answer. If replacement parts are re-
quired, they will be shipped to you, subject to
the terms of the Warranty,

The Factory Service facilities are also available
to you, in case you are not familiar enough with
electronics to provide our consultants with suf-
ficient information on which to base a diagnosis
of your difficulty, or in the event that you pre-
fer to have the difficulty corrected in this man-
ner., You may return the completed instrument
to the Heath Company for inspection and neces-
sary repairs and adjustments. You will be
charged a minimal service fee, plus the price
of any additional parts or material required.
However, if the completed kit is returned within
the Warranty period, parts charges will be
governed by the terms of the Warranty, State
the date of purchase, if possible.

Local Service by Authorized HEATHKIT Serv-
ice Centers is also available in some areas and
often will be your fastest, most efficient method
of obtaining service, HEATHKIT Service Centers
will honor the regular 90 day HEATHKIT Parts
Warranty on all kits, whether purchased through
a dealer or directly from the Heath Company;
however, it will be necessary that you verify
the purchase date of your kit,

Under the conditions specified in the Warranty,
replacement parts are supplied without charge;
however, if the Service Center assists you in
locating a defective part (or parts) in your
kit, or installs a replacement part for you,
you may be charged for this service,

HEATHKIT equipment purchased locally and
returned to Heath Company for service must be
accompanied by your copy of the dated sales
receipt from your authorized HEATHKIT deal-
er in order to be eligible for parts replacement
under the terms of the Warranty.

THIS SERVICE POLICY APPLIES ONLY TO
COMPLETED EQUIPMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL, Equipment that has
been modified in design will not be accepted
for repair, I there is evidence of acid core
solder or paste fluxes, the equipment will be
returned NOT repaired,

For information regarding modification of
HEATHKIT equipment for special applications,
it is suggested that you refer to any one
or more of the many publications that are avail-
able on all phases of electronics., They can be
obtained at or through your local library, as
well as at most electronic equipment stores,
Although the Heath Company sincerely welcomes
all comments and suggestions, it would be im-
possible to design, test, evaluate and assume
responsibility for proposed circuit changes for
special purposes. Therefore, such modifications
must be made at the discretion of the kit builder,
using information available from sources other
than the Heath Company,

REPLACEMENTS

Material supplied with HEATHKIT products
has been carefully selected to meet design re-
quirements and ordinarily will fulfill its function
without difficulty, Occasionally improper instru-
ment operation can be traced to a faulty com-
ponent, Should inspection reveal the necessity
for replacement, write to the Heath Company
and supply all of the following information,

A, Thoroughly identify the part in question by
using the part number anddescriptionfound
in the manual Parts List,

B. Identify the kit Model Number and Series
Number,

C. Mention date of purchase,

D. Describe the nature of defect or reason for
requesting replacement,
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The Heath Company will promptly supply the
necessary replacement, PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TO DO SO. Do
not dismantle the component in question as
this will void the guarantee, This replace-
ment policy does not cover the free replace-
ment of parts that may have been broken or
damaged through carelessness on the part of
the kit builder,

SHIPPING INSTRUCTIONS

In the event that your instrument must be re-
turned for service, these instructions should be
carefully followed,

Be sure to include all tubes and intercon-
necting audio cables, The cabinet and bottom
plate should be securely fastened tothe chassis.

ATTACH ATAG TO THE EQUIPMENT BEARING

YOUR NAME, COMPLETE ADDRESS, DATE OF
PURCHASE, AND A BRIEF DESCRIPTION OF

THE DIFFICULTY ENCOUNTERED, Wrap the
equipment in heavy paper, exercising care to
prevent damage, Place the wrapped equipment
in a stout carton of such size that at least three
inches of shredded paper, excelsior, or other
resilient packing material can be placed be-
tween all sides of the wrapped equipment and
the carton, Close and seal the carton with
gummed paper tape, or alternately, tie securely
with stout cord, Clearly print the address on
the carton as follows:

To: HEATH COMPANY
Benton Harbor, Michigan 49023
Include your name and return address on the
outside of the carton. Preferably affix one or
more ""Fragile'" or "Handle With Care'" labels
to the carton, or otherwise so mark with a
crayon of bright color. Ship by insured parcel
post or prepaid express; note that a carrier
cannot be held responsible for damage intransit
if, in HIS OPINION, the article is inadequately

packed for shipment.
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WARRANTY
Heath Company warrants that all Heathkit parts shall be free of all defects in materials and ..
s workmanship under normal use and service, and in fulfillment of such warranty Heath Company :§:
will, for a period of three months from the date of shipment, replace any part upon verifica- o
tion that it is defective, ¥
The foregoing warranty shall apply only to the original buyer, and is and shall be in lieu of all "
< other warranties, whether express or implied and of all other obligations or liabilities on the Y
S part of Heath Company and inno event shall Heath Company be liable for any anticipated profits, &
S consequential damages, loss of time or other losses incurred by the buyer in connection with by
Y the purchase, assembly or operation of Heathkits or components thereof, No replacement shall be :§:
made of parts damaged by the buyer inthe course of handling or assembling Heathkit equipment, 4
The foregoing warranty is completely void if corrosive solder or fluxes have been used in Y
3 wiring the equipment, Heath Company will not replace or repair any equipment in which ,'::’
:§Z corrosive solder or fluxes have been used, ¥
o <
.: This warranty applies only to Heath equipment sold and shipped within the continental United 5
< States including APO and FPO shipments, Warranty replacement for Heathkit equipment out- &
& side the United States is on an f.0.b. factory basis. Contact the Heathkit authorized distributor f
& in your country or write: Heath Company, International Division, Benton Harbor, Michigan, %
4 U.S.A, %
x :
3 HEATH COMPANY
& %
X &
426 o002 0 ST0 a0 oo e oo als oJass it oot ol oZnaleaTe e oZuele oJueTs ol e oln el oZnale ol e oZp el o3heTs i el s et al Cualoaloale forls olmali oo aln et Zoulp fedv aleste ofnafals o uleatuelole e sSuntente sfo foaleafnaleale Zooln fe fuatone o igoels



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/



https://www.manualsplus.com/

