RESISTORS

The colored bands aroumd the body of 2 color ¢oded resistor rep-
regent its wvalue in ohms., These colored bands are grouped
fownrd one¢ end of the resistor body. Starting wiih this end
of the resistor, the first band represents the first digit of
the resistance value; the second band represents the second
digit; the third band represents the number by which the first
two digits are multiplied, A fourth band of goid or silver rep-
resentz a tolerance of £5% or +10% respectively., The absence
of a fourth band indicates = tolerance of £20%,

CODE

COLCOR Ist DIGIT 2n0 DIGIT MULTIPLIER
BLACK c o t
SROWN I 1 10
RED 2 2 100
QRANGE 3 3 LOOO
YELLOW 4 4 19000
GREEN 5 & 100,000
BLUE 5 8 1000,000
YIOLET 7 7 10,000,000
GRAY 8 8 100,000,000
WHITE 8 4 — L000,000,000
GOLD - - - .J
SILVER - - ]
- ~—TOLERANCE
GOLD 5%,

SILVER %10 7
NG BAND *20%

The phyaical size of a composition resistor 1s related to its
wattage rating. Size increases progressively as the wattage
rating is increaged. The diameters of 1/2 watt, 1 watt and
2 watt resistors are approximately 1/8", 1/4" and 5/16",
respectively,

The color code chart and examples which follow provide the
information required to identify color coded resistors,

EXAMPLES
—YELLOW-4 — 47 % 1000
VIOLET-7———¢ ¢ 47KA)
l J—ORANGE-a,ooo—- hd
__{mr}smvtn= TOLERANCE

+ 109

RED —2 22 x 100,000

RED —2
‘ J——GREEN—IOO.OOO {orR 2.2 MEG.)
=m>no BAND = TOLERANCE

20 %%

CAPACITORS

Generally, only mica and tubular ceramic capacitors, used
in modern equipment, are color coded, The color codea differ
somewhat among capacitor manufacturers, however the codes

MICA
CODE EXAMPLE
COLOR ist OIGIT 2woDMGIT MULTIPLIER TOLER. 2 7Tx100
BLACK. - 0 —— & — 1| sze : M :
BROWN D 10 — RED WioL RED
RED b2 —— 2 —| wo[ & 2
ORANGE s -3 1 woo| &3
VELLOW —Ff— 4 —— & ——— [10:000 =
GREEM s J- s -] juial S
LUE - &8 —— & — — -
vioLeT — 3 = 7 — - -
GRAY [ a8 —u0- — -
Br—piid——= = .
SILYER — - = - - o1 =0 J 8%,
CRARACTERISTIC

2700wl 15T

shown below apply to practically all of the mica and tubular
ceramic capacitors that are in common use. Thegse codes com-
ply with EIA (Electronics Industries Association} Standards.

TUBULAR CERAMIC
Place the group of rings or dots to the left and read from left

to right.
CODE EXAMPLE

COLOR 151 DIGET 2wn DIGIT MULTIPLER TOLER. %
BLACK — 0 —f— 0 — 1 [z20
BROWH F— 1 —— | — 1] 1ol

RED - 2 —— 2 — o —
CORAMNGE b— 3 ——— 3 e LGG0 -
YELLOW — 4 —f— 4 ——p— 1500} —_

GREEN — 5 —— & — - |z05

LUJE re= & —— & — - —_
YIOLET e T —t— T — [— —

GRAY .. 8 —-— g -1  — |x025
WHITE p—m § -4 -0 — (20

ORG ORG BLK GRN
i b [ :

OR 0027 uid TEwPERATURE 3 3 x | ey
'"",Eg;‘.r CHARACTERISTIC— LOEFFICIENT— :E:E_o':\rn“ 2 23wmf 25%
::l&lf.ﬂts SEE KOQTE 1 pELOW gg&pﬁ:ﬂ 2
(vALUE 1w puf~SEENOTE 3 BELOW) {¥YALUE IN spf-—SEE NOTE 3 BELOW)
NOTES:

1, The characteristic of a mica capacitor is the temper-
ature coefficient, drift capacitance and insulation resistance.
This information 15 not wsually needed to identify a capacitor
but, if desired, it can be obtained by referring to EIA Stand-
ard, RS-153 (& Standard of Electronic Industries Association.)

2. The temperature coefficient of a capacitor is the predict-
able change in capacitance with temperature change and is

expressed in parts per million per degree centigrade, Refer
to EIA Standard, RS-198 {a Standard of Elecironic Industries
Association,}

3. The farad iz the basic umit of capacitance, however cap-
acitor values are generally expressed interms of ufd (micro-
farad, .000001 farad) and ppf (micro-micro-farad, 000001
pid); therefore, 1,000 ppi = .001 uid, 1,000,000 ppf= Iufd

USING A PLASTIC NUT STARTER

A plastic nut starter offers a convenient method
of starting the most used sizes: 3/16" and 1/4"
(3-48 and 6-32). When the correct end is pushed
down: over a nut, the pliable tool cooforms to the
shape of the nut and the nut is genily held while it
ig being picked uwp and started on the screw, The
tool should only be used to start the nut,

©-32

©
OV
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EE AT
SPECIFICATIONS
Power OQutput. . . . . o vu v v v u v v s ae e e 25 watts,
Music Power Rating, . sovir v v v v v e v v a v v o 30 watts,
Peak POWET. . v v v s v st r st s s 50 watts,
Frequency ReSponse, .. .o v vi v s v v s v oo 11 db from 30 to 15,000 cps at 25 watts (using
Auxiliary input),
Input Sensitivity -
Microphone, . . v v v v v vt s v s s nvean . g millivolts rms for 25 watts oufput.
Magnetic Phono, . . . . ... . v i v v e v e v b 5 millivoelts rms for 25 watts output.
Crystal Phono. . ...... f e s e e ey .12 volt rms for 25 watts output,
Auxiliary. . ... o v s i i e .2 volt rms for 25 watts output,

Input Impedances -

5 STe3 oo ] L) o= O 1 mepohm.
Magnetic Phono, . .......... re e e 47,000 Q,
Crystal Phono, . .. .. ... v v v e 2.2 megohm,
Auxiliary, ........ e s e e e 470,000 2.

OUtPUt Impedallcesl % F F 4 8 F F e Ry 4’ 8’ alld' 16 ﬂ‘

Damping Factor, . .... 9.

Feedback., . . o o vevv v st v i e v s v s anno s 20 db negative feedback at 1000 cps.

Harmonic Distortion. . . ..o e v v v v v v v v v s 0,7% or less at 25 wattg, 1000 cps.
2% or less at 25 watts, 30 and 15,000 cps.
Intermodulation Distortion, . . ... ... ... .. 2% or less at 25 watts, 60 and 8000 cps, mixed
4:1,

Hum And Neise -

Microphone, . . . v v v v v v v v v v s s nvnoa 60 db or better,

Magnetic Phono, ., . . . .. 0o v e v i v e cunn 53 db or better.

. below 25 watts
Crystal Phono. ... .. s v ev e uasens 55 db or better,
Adliary. . . v v heve e s s e Cee e e 60 db or better,

NOTE: Humn and noise measurements were made
with the inputs shorted, the VOLUME control
Tully clockwise, and the tone coatrols in their
flat positions, The Amplifier output was {ermi-
nated with 2 16 Q resistive load,
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RIAA for Magnetic Phone input,

Four positions:

MIC (Microphone).
PHONOQ (Magnetic Phono).
XTAL (Crystal Phono).
AUX (Auxiliary)

Provides approximately 17 db boost and 20 db
cut at 30 cps,

Provides approximately 13 db boost and 19 db
cut at 20,000 cps; 13 db boost and 17 db cut at
15,000 cps. The AC ON-OFF switch is actuated
at the extreme counterclockwise end of TREBLE
control rotation,

The fransformer-operated power supply uses a
full-wave rectifier, A hum balance conirol is
used in the filament circuit to minimize hum.
An unswitched AC outlet is provided on the
rear of the chassis,

105 to 125 volts, 50/60 cps AC,
120 to 135 watts at 117 volts, withno load on AC
outlet,

2 - BEUT Voltage amplifier.

1 - 12AU7/ECCS8t Voltage amplifier and phase
splitter,

2 - 7591 Power amplifier,

1 - 5AR4/GZ34 Full-wave rectifier.

1 - Selenium diode - Bias rectifier,

13-1/2" wide x 4-15/16" high x 9-1/2" deep.
NOTE; Feet are included in the height dimen-
sion, .

A 4" x 12-5/8" opening is required for horizontal
mounting in a vertical panel, Vertical mounting is
not recommended,

Ivory and charcoal gray.

18 ibs,

21 1bs,
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INTRODUCTION

The HEATHKIT Model AA-181 Amplifier is
designed tc offer the maximum in performance,
versatility, and utility at the lowest possible
cost, To this end, several features have been
incorporated which are unusual in an amplifier
in this price range.

Four separate inputs are provided, any one of
which may be selected with the front panel
SELECTOR switch, The Magnetic Phono input
is RIAA equalized, Sufficient amplification is
available to drive the Amplifier with most
of the low-level phono pickups or microphones
now available, The Auxiliary input can be used

for a tuner or the output of a tape recorder,
A range of output impedances makes it pos-
sible to match the Amplifier to most of the
popular high-fidelity or public-address speaker
systems commonly used,

The styling is a pleasing, low silhouette, ideal
for limited-space installations or shelf mount-
ing; or the Amplifier may be panel mounted
after removing its wraparound cabinet shell,

Its durable enamel finish of neutral colors
permits the Amplifier to blend in with almost
any decor,

CIRCUIT DESCRIPTION

The AA-181 Amplifier has three basic sections;
the magnetic phono preamplifier, the main ampli-
fier, and the power supply, Each gection will be
discussed separately.

For explanation purposes, assume that the
SELECTOR switch is in the PHONO position
as shown on the Schematic Diagram. Refer to
both the Schematic and Block Diagrams (fold-
out from Page 9) to follow the circuit and
identify circuit components while reading this
description,

MAGNETIC PHONO PREAMPLIFIER

The audic signal presented to the PHONO
input is applied directly to the grid of tube V1A,
which is a high-gain, low-noise preamplifier
stage, The amplified signal is coupled from the
plate of V1A through capacitor C2 to the
SELECTOR switch, Resistors RS and RI10,
along with capacitors C3 and C4, provide R1AA
equalization for the magnetic phono -gignal,

MAIN AMPLIFIER

The amplified magnetic phono signal and sig-
nals from the other inputs are all applied fo
the SELECTOR switch. The input sipnal chosen
with the SELECTOR switch iz applied through
capacitor C5 to high-gain amplifier stage V1B,
All other input signals are shorted to ground.

From the plate of V1B, the amplified signal is
coupled through capacitor C8, VOLUME control
R14, and C7 to the grid of V2A, After VZA, the
signal is fed through capacitor C8to the packaged
electronic tone control network, This network
is used with the BASS and TREBLE controls.

Next the signal is amplified further by stages
V2B and V3A; then it is appliedtophase splitter
V3B. V3B does not amplify, but instead applies
the signal in the proper phase through capacitor
C16 to the grid of V4, and through C17 to the
grid of V5, V4 and V5 operate as a pentode push-
pull power amplifier output stage. The output
of this stage is coupled through the output
transformer to the speaker system,

POWER SUPPLY

The power supply uses a full-wave tube recti-
fier. The filter network, consisting of eapacitors
C19, C20, C21, C22, and C28 plus resistors
R36, R37, R38, and R39, removes 120 cycle
ripple from the B+ voltage, The selenium diode
with resistors R40 and R41 plus eapacitor C25
develops negative DC bias voltage for output
tubes V4 and V5, Hum balance control R42, in
the filament circuit, is adjustable for minimum
b,
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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 TEE 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, If some shortage or paris
damage is found in checking the Parts List,
please read the Replacement section and sup-
ply the information called for therein, Include
all inspection slips in your letter to us,

Resistors generally have a tolerance rating of

10% unless ctherwise stated in the Parts List.
Tolerances on capacitors are generally even
greater, Limits of +100% and -20% are common
for elecirolytic 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 consistof 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 s¢ldering iron {or
gun) and rogin 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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DESCRIPTION

PARTS LIST
PART PARTS DESCRIPTION FPART PARTS
No, Per Kit No. Per Kit
Resistors Capacitors
1 1-7 1 680 © 1/2 watt 3 20-76 1
(blue-gray-brown} 20-107 1
1-9 5 1000 2 1/2 watt 5 21-3 1
{brown-black-red) 21-46 1
1-44 3 2200 Q 1/2 watt (71 23-2 1
{red-red-red) 23-28 2
1-69 1 18 KO 1/2 watt 23-42 1
(brown-gray-orange) 23-52 6
1-22 2. 22 K& 1/2 watt f§) 25-19 1
(red-red-orange) (925101 1
1-.25 2 47 K& 1/2 watt
{yellow-violet-orange) 25-109 1
1-26 3 100 K 1/2 watt .
(brown-black-yellow)
1-29 2 220 KQ 1/2 watt
(red-red-yellow)
1-31 1 330 K2 1/2 watt
(orange-orange-yellow)
1-33 3 470 K 1/2 watt
(yellow-violet-yellow)
1-35 4 1 megohm 1/2 watt
(brown-black-green)
1-37 1 2.2 megohm 1/2 watt
(red-red-green)
1-114 1 8200 © 1/2 watt 5%
(gray-red-red-gold)
1-122 1 3300 ©Q 1/2 watt 5%
(orange-orange-red-gold)
4-2 1 100 K 1/2 walt low-noise
B 1A-2 1 :(l%%%“g F 1_\3;:; yeliow) Controls-Swiiches
(browvn-black-red) [[2 %g'gi %
1A-28 1 15 K2 1 watt = 10:86 1
(brovm-green-orange) @19-37 1
1A-5 3 22 K2 1 watt {two matched)® B
(red-red-orange -
1A-28 1 (00 K 1 e S 83-270 1
(brown-black-vyellow)
4 3.9 1 3000 £ 5 watt wire-wound

*Keep in bag until called for in the steps,

"

68 uuf mica

680 pif mica

10 ppf dise ceramic

.005 pfd disc ceramic

005 pfd 400 0r 600 V tubular
.1 pfd 200 V tubular

015 pfd 60C V tubular

.04% pfd 400 V tubular

20 pfd 150 V electrolytic
60 pfd at 500 V and 25 pfd
at 450 V electirolytic
40-40-30-40 ufd 2t400-350-
250-150 V electrolvtic

2000 @ control (2 K2)

1 megohm control (BASS)

1 megohm control (VOLUME)
1 megohm control with SPST
switch {TREBLE)

4-position rotary switch
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PART

PARTS
Per Kit

DESCRIPTION
No.

Transformers-Diode - Tubes

51-82 1 Output transformer

54-118 1 Power transformer
[157-22 1 Selenium diode

411-25 1 12AU7/ECCB81 tube

411-136 1 G734/5AR4 tube

411-138 2 7591 tube

411-143 2 BEUT tube

Terminal Strips-Sockets

1431-2 2 2-lug terminal strip with #6
mounting hole
431-3 1 3-lug terminal strip with #6
mounting hole
431-5 3 4-Tug terminal strip with #6
mounting hole
$431-13 1 4-lug screw type terminal
strip
41431-32 1 2-lug terminal strip with #8
mounting hole
431.33 1 3-lug terminal strip with #8
mounting hole
434-2 3 Octal tube socket
434-18 3 Wafer tube socket
434-20 1 AC socket
5 434-76 1 Triple phone socket
(6 436-4 1 Phone jack
481-1 1 Capacitor mounting wafer
(metal)
481-3 1 Capacitor mounting wafer
{fiber)

PART PARTS DESCRIPTION
No. Per Kit
Metal Parts
90-M173F 1 Cabinet shell
200-M300F502
1 Chassis
203-M247F503
1 Front panel
203-M248F504-505
1 Trim strip
205-M308 1 Bottom plate
210-186F 1 Bezel
Hardware
(f 250-489 6 3-48 x 1/4" screw
(3] 250-32 8 6-32 x 3/8" screw (flat head)
3 250-26 4 6-32 x 5/8" screw
i 250-89 g 6-32 % 3/8" screw

Do @ vl © woienns} @ i

a 250-56 11 8-32 x1/4" screw
fZ 250-8 7 #6 sheet metal screw
i 252-¢ 6 3-48 nut
i 252-3 34 6-32 nut
wy) @ el @ 80
E 2524 8 8-82 nut
5 262-7 5 Control mit
i 252-32 1 Push-on speedaut
g 253-10 b} Flat washer
5®
i)
iw 254-1 40 #6 lockwasher
254-2 10 #8 lockwasher
2l 254-4 4 Control lockwasher
2 255-2 4 #6 x 3/16'" spacer
# 255-3 4 #6 % 3/8" spacer

020’

Wire-Sleeving

88-1 1 Line cord

343-6 1 Length shielded cable

344-1 1 Length hookup wire

J46-1 1 Length insulating sieeving,
black

346-2 1 Length insulating sleeving,

clear



Page 8

# EEATEFEEITY
by L mgdd e

PART PARTS
No. Per Kit

DESCRIPTION

Miscelianeous _
73-4 2 Rubber grommet
11"75-24 1 Line cord strain relief
(2 75-41 1 Triple phono socket insulator
3)84-13 1 P.E.C. tone control network
206-3 1 Tube shield
[@'206-55 1 Tube base shield
261-17 4 Plastic feet
412-13 i Neon pilot lamp
421-25 1 Fuse, 1-1/2 ampere
slow-blow
423-1 1 Fuse holder
5 438-4 4 Phono plug
462-124 4 Knoh
331-6 Solder
595-442 1 Manual

PROPER SOLDERING TECHNIQUES
CHASSIS WIRING AND SOLDERING

Only a small percentage of HEATHKIT equip-
- ment purchasers find it necessary to return an

Unless otherwise indicated, all wire used

instrument for factory service, Of these instru- 1.
ments, by far the largest portion of malfunctions is the type with colored insulation (hookup
are due to poor or improper soldering, wire}; the size of the conductor is the same
_ for all colors of hookup wires furnished with
If terminals are bright and clean andfree of wax, this kit. In preparing alength of hookup wire,
frayed insulation and other foreign substances, 1/4" of insulation should be removed from
no difficulty will be experienced in soldering, each end unless directed otherwise in the
Correcily scldered connections are essential if construction step,
-the performance engineered into a kit is to be
fully realized, H you are a beginner with no 2, To avoid breaking internal connections when
experience in soldering, a half hour's practice stripping insulation from the leads of trans-
with some odd lengths of wire may be a worth- formers or similar components, care should
while investment. be taken not to pull directly on the lead, In-
stead, hold the lead with pliers while it is
For most wiring, a 25 to 100 watt iron or its being stripped,
equivalent in a soldering gun is very satisfactory,
A lower wattage iron than this may not heat the 3. Leads on resistors, capacitors and similar

connection enough to flow the solder smoothly
over the joint, Keep the iron tip cleanand bright
by wiping it from time to time with a cloth.

components are generally much longer than
they need to be to make the required con-
nections, In these cases, the leads shouldbe
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cut to proper length before the partis added
to the chassis, In general, the leads should
be just long enough to reach their termin-
ating points,

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

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

Position the work, if possible, sothatgravity
will help to keep the solder where you want
it,

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

Then place the solder against the heated
terminal and it will immediately flow over
the joint; use only encugh sclder to thor-
oughly wet the junetion, H is usually not
necessary to fill the entire hole in the
terminal with solder,

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 maybe neces-
sary to add a little more solder to achieve a
smooth bright appearance.

CRIMP WIRES HEAT CONNECTION APPLY SOLDER ALLOW SOLDER
TO FLOW

PROPER SOLDER
CONNECTION

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 VOQIDED
AND WE WILL NOT REPAIR OR SERVICE EQUIPMENT IN WHEICH 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- LEAD CONTENT) RADIO TYPE SOLDER.
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STEP-BY-STEP PROCEDURE

The following instructions are presented in a
logical step-hy-step sequence to enable you to
complete your kit with the least possible con-
fugion. 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 maxk 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-

by Dyt

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" is usedtoindicate this, Note
that a number will appear afier each solder
instruetion. This number indicates the number of
leads that are supposged to be connected to the
terminal in point before it is soldered., For
example, if the instruction reads, "Connect a
lead to Iug 1 (8-2)," it will be understood that
there will be two leads connectedto the terminal
at the time it is soldered, (In cases where a lead
passes through a terminal or lug and then con-
nects to another peint, 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 at the beginning of the construction
step which directs its installation.
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STEP-BY-STEP ASSEMBLY

PARTS MOUNTING

Refer to Pictorial 1 for the following steps.

{ ) Locate the chassis and position as shown
in Pictorial 1.

{ ) Install a rubber grommet in chassis hole J,

{ ) Similarly, install the remaining grommet
at M.

NOTE: The phrase "#8 hardware' means 6-32
x 1/4" screws, #6 lockwashers, and 6-32 nuts,

{ ) Mount the AC socket at A, Use #6 hard-
ware as shown in Detail 1A, This socket
should be mounted from inside the rear
chassis flange, :

§-32 NUT

@\’5 LOCHKWASHER

s

6-32 X [/4 3CREW

W

Detail 1A

( ) Referring to Detail 1B, mount the fuse
holder at B, Use the hardware furnished
with the fuse holder, Position as shown in
Pictorial 1.

Detail 1B

{ ) From outside the rear chassisflange, mount
the 4-lug screw type terminal strip at C.
Use #6 hardware as shown in Detail 1C,
Position the ferminal sirip with its lugs
as shown in Pictorial 1.

8-32%)Y SCREW
6-32 NUT —~——

* & LOTKWASHER

Detail 1C

( ) Mount the tripie phono socket at D. Make

sure the insulator is between the chassis
and the socket. Use 6-32 x 3/8" screws, #6
lockwashers, and €-32 nuts as shownm in
Petail 1D, NOTE: Do not use the 6-32 x
3/8" flat head screws,

6-32 x3/8“SCREW ™

*6 LOCKWASHER @@
Detail 1D

6-32 NUT

{ ) Istall the phone jack at E. Use a control
lockwasher, flat washer, and control nut
as shown in Detail 1E, Position as shown
in Pictorial 1.

CONTROL NUT
CONTROL
FLAT WASHER

CONTROL
LOCKWASHER

Detail 1E
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( ) Mount an octal tube socket at V4, Usge 6-32
x 3/8" flat head screws, #6 lockwashers,
and 6-32 nuts as shown in Detail 1F. Make
sure the socket is mounted from the bottom
of the chassis and that the keywayis oriented
as indicated by the arrow in Pictorial 1,

6
FLAT HEAD

3SCREW

Detail 1F

{ ) Similarly, mount octal tube sockets at V5
and V6,

{( ) Mount a wafer tube socket at V2 with 3-48
screws and nuts as shown in Detail 1G, Make
gure the blank space is oriented as indicated
by the arrow in Pictorial 1.

3-48X 1/4" SCREW

Detail 1G
( )} Similarly, mount a wafer tube socket atV3,

{ ) Mount a wafer tube socket with tube base
shield at V1, Use 3-48 screws and nuts, as
shown in Detail 1H,

NOTE: THE TAB IS5 ON
THE SAME SIDE AS THE
BL ANK 5PACE ON THE
WAFER SOCKET.

3-48 X 1/4 SCREW

Detail 1H

( ) Referring to Detail 1J, mount a 2-lug
terminal strip (#6 mounting hole) at AA,
Use #6 hardware.

6-32 NUT %
#6 LOCKWASHER

6-32 x4/4"SCREW

_ Detail 1J
( ) Similarly, mount a 2-lug terminal strip
(#6 mounting hole} at DD.

{ ) Mount 4-lug terminal strips at BB and CC.

( ) Referring toDetail 1K, mount 4-lugterminal
strip EF and with the same screw, mount
a 3-lug terminal strip with a #6 mounting
hole at FF on the chassis, Use a 6-32 x
3/8" screw, three #6 lockwashers, and a
$-32 nut. Refer forward to Pictorial 4
for the position of terminal strip FF.
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@ 6-32 NUT

@#e LOCKWASHER

#6 MOUNTING
HOLE

L 3-LUG TERMINAL
| STRIP

g 6-32X3/8" SCREW

Detail 1K

( ) R42, Mount the 2000 @ control (#10-52) at
H as shown in Detail 1L. Position as shovwn
in Pictorial 1,

INSERT CONTROL

TABS IN SLOTS TWIST TABS

Y% TURN.

Detail 1L

( ) Using 8-32 x 5/8" gerews, #8 lockwashers,
6-32 nuts, and 3/8" spacers, mount ametal
capacitor mounting wafer at F, See Detail
1M,

{ ) Similarly, mount a fiber capacitor mounting
wafer at G,

( ) C19 and €20, Install the 60-25 pfd can-
type electrolytic capacitor (#25-101) in the
metal eapacitor mounting wafer at ¥, Orient
the lugs as shown by the lug markings in
Pictorial 1 and secure by twisting each
mounting lug 1/8 turn with long-nose pliers.

@ 8-32 NUT

é 6-32X5/8YSCREW

Detail 1M

{ ) Cc21, C22, C23, and C24, Ingtall the 40-40-
30-40 pfd can-type electrolytic capacitor
(#25-109) in the fiber capacitor mounting
wafer at G. Orient the lugs as shown in
Pictorial 1, Secure by twisting each mount-
ing lug 1/8 turn with long-nose pliers,

Ciit the leads of the output transformer (#51-82)
to the following lengths:

LEAD COLOR LENGTH

Primary

{ )} Red g-1/4"

( ) Blue o

{ ) Blue-yellow 3-1/2"
Secondary

( )} Yellow 5

( ) Orange 4-3/4"

{ ) Brown 4-1/2"

{ } Black 4-1/2"

( ) Strip 1/4" insulation from the end of each
output transformer lead and tin, ("Tin”
means to melt a small amount of solder on
the exposed lead end,)
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{ ) Mount the output transformer with its
leads placed as indicated in Pictorial 1,
Use six #8 lockwashers and four 8-32 nuts,
Mount the remaining 2-lug terminal strip
at GG and the remaining 3-lug terminal
strip at HH, Use a lockwasher below and
above each terminal strip mounting foot,

Cut the leads of the power transformer (#54-118)
to the following lengths:

LEAD COLOR LENGTH

{ ) Red-yellow 2"

{ )} Either yellow 4-1/4"
{ ) Other yellow 3-1/2"
( ) Eijther red 3-1/2n
{ ) Other red 2-3/4"
{ ) Either black 3-1/2
{( ) Other black 9-1/2"
( ) Either brown 4-3/4"
( )} Other brown 4-3/4"

NOTE: Do not cut the red-green lead,

( )} Strip 1/4" insulation from the end of cach
power transformer lead and tin,

{ } Mount the power transformer with its leads
placed as indicated in Pictorial 1, Use four
#8 lockwashers and four 8-32 nuts,

WIRING

Refer to Pictorial 2 {fold-out from Page 17) for
the following steps,

Connect the output transformer leads as follows:

LEAD COLOR CONNECT TO

Primary

{ ) Red lug 1 of filter capacitor
F {NS).

{ ) Blue lug 3 of tube socket V5
(8-1).

{ ) Blue-yellow lug 3 of tube socket V4
(S-1).

Secondary

( )} Yellow lug 4 of terminal strip C
(NS).

( ) Orange lug 3 of terminal stripC
(S_l)-

{ ) Brown lug 2 of terminal stripC
(S"l)-

( ) Black lug 1 of terminal stripC

(NS). :

( ) Twist the two yellow power transformer
leads together, Connect the shorter lead to
lug 2 (S-1) and the longer lead to lug 8
(N8) of tube socket VB,

{ ) Twist the two red power transformer leads
together., Connect the shorter lead to lug 4
{S-1) and the longer lead to lug 6 (S-1) of
tube socket V6,
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{( ) Twist the two black power transformer
leads together and connect the longest lead
to lug 2 of the AC socket A (NS). Connect the
remaining black lead to lug 2 of fuse hclder
B (8-1).

{ ) Twist the two brown power transformer
leads together, Connect either lead to
lug 1 (NS) and the other lead to lug 3
{NS) of control H,

{( ) Connect the red-yellow transformer lead
to lug 5 of filter capacitor F (5-1). Apply
enough solder and heat so the lug is also
soldered to the capacitor mounting wafer,

( ) Route the red-green power transformer
lead as shown in Pictorial 2 and connect it
to lug 3 of terminal strip HH (NS).

NOTE: The purpose of using twisted pairs of
hookup wire is to provide cancellation of humin
the filament circuit, Best results will be ob-
tained in the following steps if the wires are
itwisted approximately three complete turns
per inch, The wires may be twisted by hand or
with a drill. (See Detail 2A.) ¥ a drill is used,
be careful not to twist the wires too tightly,

3 TURNS |
1'#
-’,-"-"“

( ) Cut two 45" lengths of hookup wire, Twist
these wires together, using either method
mentioned in the preceding note,

NOTE: When preparing lengths of twisted hookup
wire, unwind only enough wire at each end to
reach the ferminating poinis called out in the
steps, Strip 1/4" of insulation from both ends
of each wire, then make the connectionsthat are
directed in the steps, Dress the twisted wires
against the chassis,

() At one end of a 6-1/2" twisted pair, con-
nect either wire to lug 7 (NS) and the other
wire to lug 2 (NS) of tube socket V4,

{ ) Dress this twisted pair under the trans-
_former leads and at the other end, connect
either wire to lug 1 (NS} and the other wire

to lug 2 {NS) of tube socket V1,

() At one end of a 4-1/2" twisted pair, con-
nect either wire to lug 2 (S-2) andthe other
wire to lug 1.(S5-2) of tube socket V1,

{ ) At the other end, connect either wire to
lug 1 (NS) and the other wire to lug 2 (NS)
of tube socket V2.

{ ) At one end of a 5-3/4" twisted pair, con-
nect either wire to lug 2 (5-2) andthe other
wire fto lug 1 {(8-2)} of tube socket V2,

{ ) At the other end, connect either wire to
ng 9 (N8) and the other wire to lug 4 (NS)
of tube socket V3,

{ ) At one end of a 3-3/4" twisted pair,
strip 3/4" insulation from one wire, In-
gert this end through lug 4 (NS) to lug 5
(S-1) of tube socket V3, Now solder lug 4
(8-3).

( ) Connect the. other wire to lug 9 of tube
socket V3 (S-2),

{ ) At the other end of this twisted pair,
connect either wire to lug 1 (8-2) and the
other wire to lug 3 (8-2) of conircl H.

{ } At one end of a 13-1/2" twisted pair, con-
nect either wire to lug 1 of the fuse
holder (5-1) and the other wire to lug 1 of
AC socket A (NS), Position the twisted
pair as shown in Pictorial 2 and insert the
other end through grommet J to he con-
nected later, .

NOTE- In the following steps, eut hookup wires
to the specified lengths, strip 1/4'" of insulation
from each end and then make the connections,

( Y Connect a 12-1/2" wire from lug 4 of
terminal strip C (8-2) to lug 1 of terminal
strip BB (NS). Position this wire as shown
in Pictorial 2.

{ ) Strip 3/4" insulation from one end of a
2-1/4" wire, Insert this end through ground
lug 9 (NS) to lug b (S-1) of tube socket V5,
Now soider lug ¢ (S-2).

( ) Connect the other end of this wire to lug 1
of terminat strip C (8-2).
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( ) Remove the insulation from a 3/4" wire

and connect the wire from ground lug 9
{8-1) to lug 5 (8-1) of tube socket V4,

Connect a 3" wire from lug 8 of tube socket
V6 (8-2) to lug 1 of filter capacitor F (NS),

Connect a 5-1/2" wire from lug 4 of tube
socket V5 (NS} to lug 2 of filter capacitor
F (NS). Position this wire as shown in
Pictorial 2,

Connect a 3-1/4" wire from Iug 7 of tube
socket V5 {S-1) to lug 7 of tube socket V4
(5-2).

Strip 1" insulation from both ends of a
4" wire. Insert one end through lug 8 (NS)
to lug 4 (8-2) of tube socket V5, Now solder
lug B (S—2).

Insert the other end of this wire through
lug 4 (NS) to lug 8 (S-1) of tube socket V4.
Now solder lug 4 (8-2),

Connect a 3-1/4" wire from lug 2 of tube
socket V5 {8-1) to lug 2 of tube zocket V4
(S-2).

Connect a 6-1/2" wire from lug 1 oftermi-
nal strip GG (NS) to lug 3 of tube socket
V3 (NBS). Position this wire under the
transformer leads as shown in Pictorial 2,

Connect a 6-1/2" wire from lug 2 of
terminal strip GG (NS) to lug 1 of tube
socket V3 (NS).

Comnect a 6-1/2" wire from lug 1 of filter
capacitor G (NS) to lug 3 of terminal strip
CC (NS). -

Connect an 8-3/4" wire from lug 2 of filter
capacitor G (NS) to lug 2 of terminal strip
DD (NS).

Connect a 4-1/2" wire from lug 3 of filter
capacitor G (S-1) to lug 2 of control H
(N8).

Conneet a 3" wire from lug 4 of filter ca-
pacitor G (N8) to lug 1 of terminal sirip
AA (NS).

)

et

Connect a 1-1/2" wire from lug 5 of filter .
capacitor G (S-1) to lug 2 of terminal
strip AA (NS).

Connect a 4" wire from lug 2 of terminal
gtrip AA (NS} to lug 2 of terminal strip BB
(NS}

Connect a 4-3/4" wire from lug 2.of terminal
strip BB (NS) to lug 2 of terminal strip
CC (NS).

Connect a 2-1/2" wire from Iug 2 (NS) to
lug 4 (NS) of terminal strip CC.

Comnect a 3-3/4" wire from lug 4 of
terminal strip CC (NS) to lug 1 of terminal
gstrip DD (NS).

Connect a 5-3/4" wire from lug 1 of
terminal strip DD (NS) to lug 1 of terminal
strip EE (NS). Position this wire as shown
in Pictorial 2,

Connect a 6-1/2" wire from lug 3 of phone
jack E (NS) to lug 1 of terminal strip EE
(NS).

Strip 3/4" insulation from one end of
a 3" wire. Ingert this end through lug 2
(N8) to iug 3 (NS) of phone jack E. Now
solder lug 2 {S-2).

Connect the other end of this wire to lug 2
of triple phono socket D (S-1).

At one end of a 4" twisted pair, connect

.either wire to lug 1 of terminal strip CC

(NS) and the other wire to lug 2 of terminal
strip CC (NS)., Insert the other end of this
twisted pair through grommet M to be con-
nected later.

Connect a 3" wire to lug 4 ofterminal strip
CC (NS}, Insert the other end of this wire
through hole @ to be connected later.

Connect a 4" wire to lug 3 of terminal
strip EE (NS). Insert the other end of this
wire through hole R to be connected later.
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{ )} Rl. Cut both leads of a 1 megohm (brown-

black-green) 1/2 watt resistor to 5/8",
Connect this resistor from lug 1 (NS) to
lug 3 (NS) of phone jack E, Position as
ghown in Pictorial 2,

( } R2. Cut both leads of a 47 K (vellow-

violet-orange) 1/2 watt resistor to 1/2",
Connect this resistor from lug 4 (NS) to
lug 5 (N8) of triple phono socket D, Po-
gition as shown in Pictorial 2,

CAUTION: When preparing and installing shield-
ed cable, avoid overheating the leads as exces-
sive heat will melt the insulation and may
cause a short circuit between the inner lead
and the shield. A method of preparing shielded
cable is shown in Detail 2B,

TAKING CARE NOT TO CUT THE
SHIELD WIRES REMOVE THE
OUTER INSULATION,

TWIST THE 5HIELD WIRES

/ SOLDER

REMOVE THE INNER @ 7
INSULATION AND TIN BOTH THE SHIELD
TWIST THE INNER J AND INNER CONDUCTOR

WIRES INTO A SINGLE USE ONLY ENOUGH HEAT
STRAND. TS FLOW THE SOLDER.

Detzil 2B

{ )} Prepare an 8-1/2" length of shielded cable

(

as shown in Detail 2C,

a- 1720 >
|
i | el /et
> R e
Detail 2C

} At one end of this shielded cable, connect
the shield lead to lug 3 {S-4) and the inner
lead to Iug 1 (5-2) of phone jack E, See
Pictorial 2, Position this shielded cable
as shown and insert the end through hole
R to be connected later,

{ ) Prepare a 7" length of shielded cable as

shown in Detail 2D. Use sleeving as shown,

7u g
3/4" CLEAR f— 1" ——
| ~~SLEEVING :

) ~| 31 _,//”‘ i
—qu L >ﬁ1" BLACK glleK —le! 4"l¢—

SLEEVING  ILEEVING

Detalil 2D

) At the end with the longer shield lead, con-
nect the shield lead to lug 1 of terminal
strip EE {(N8). Connect the inner lead to
lug 5 of tube socket V1 (8-1).

[
&\\—1 1,/4%—pd

( ) At the other end, comnect the shield lead

to lug 5 {8-2) and the inner lead to lug 4
{8-2) of triple phono socket D,

{ ) Prepare a 9-1/4" length of shielded cable

as shown in Detail 2E,

bp— 9-1/4 2]
SS— ’ s
e J'a:z:**
Detail 2E

) At the end with the shield lead removed,
connect the inner conductor to lug 3 of
triple phono socket D {S-1). Position as
shown in Pictorial 2 and insert the other
end through hole R to he connected later,

[

Prepare another 9-1/4" lead as shown in
Detail 2E. At the end with the shield lead
removed, connect the inner conductor tolug
1 of the triple phoneo socketD (S-1). Pogition
as shown and insert the other end through
hole R to be connected later,

L

Prepare a 7-1/4" length of shielded ecable
as shown in Detail 2F. Use clear gleeving
as shown,

[ 7= 1 /4" =
‘"_"1' le— 3/ m)
=%
-
p T e Ry
Detail 2F

( ) Insert the end, with the shield lead, through

hole N from the top of the chassis, Connect
the inner lead to lug 8 of tube socket V2
{8-1). Connect the shield lead to lug 2 of
terminal strip CC (NS8). Do not let the
shield touch the chassis., The free end of
this cable will be connected later,
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COMPONENT INSTALLATION

Refer o Pictorial 3 for the foliowing steps.

()

€)

()

()

()

()

NOTE: When installing

the
be

marked with a band or
shoulder is placed as
‘gshown in Pictorial 3.

()

()

()

()

R40. Connect an 8200 2 (gray-red-red-gold)
5% 1/2 watt resistor fromlug 1 (NS)to lug 2
{N8) of terminzal s{rip HH.

C25, Connect a 20 ufd electroiytic capacitor
from ground lug 11 of tube socket V4
(NS) to lug 2 of terminal strip HH (NS).
The positive (+} lead goes to V4,

Connect the selenium dicde from lug 2 (S-3)
to lug 3 (8-2) of terminal strip HH. Make
sure that the positive (+) lead goes tolug 3.

R41, Connect a 3300 © ({(orange-orange-
red-gold) 5% 1/2 watl resistor from ground
lug 11 of tube socket V4 (5-2) to lugl
of terminal strip HH (NS).

R34, Conmnect a 1000 © (brown-black-red)
1/2 watt resistor from lug 6 (S-1) to lug 1
(NS) of tube socket V4,

R3i. Connect a 470 KO (yvellow-violet-yel-
low) 1/2 watt resistor from lug 1 of tube
socket V4 (NS) to lug 1 of terminal strip
HH (NS).

tubular capacitors,
sure that the end

SHOULDER

C1i7, Conneet a ,047 pfd tubular capacitor
from lug 1 of terminal strip GG (8-2} to lug
1 of tube socket V5 (NS).

C16, Connect a ,047 ufd tubular capacitor
from lug 2 of terminal strip GG (S-2) to lug 1
of tube socket V4 (8-3). Use sleeving onboth
leads, '

R32, Connect a 470 KO (vellow-violet-
vellow) 1/2 watt resistor from lug 1 of
terminal strip HH {S-4} to lug 1 of tube
socket V5 (NS). Use sleeving on both
leads.

R33. Connect a .1000 2 {brown-black-red)
1/2 watt resistor from lug 6 (S-1) to lug 1
(S-3) of tube socket V5,

) R38, Connect a 3000 & B watt resistor from

lug 1 {8-3) to lug 2 (NS) of filter capacitor
F. Use sleeving on both leads and position
as shown in Pictorial 3.

R37. Connect a 1000 © (brown-black-red)
1 watt resistor from lug 2 of filter ca-
pacitor F (S-3) to lug 4 of filter capacitor
G (NS). -

R38, Connect 215 K2 (brown-green-orange)
1 watt resistor from Ilug 4 (8-3) to lug 1
(N8) of filter capacitor G.

R39, Connect a 22 KQ {(red-red-orange) 1
watt resistor from lug 1 (8-3) to lug 2 {S-2)

~of filter capacitor G, Position as shown,

Do not use one of the 22 K2 matched
resistors.

R43. Connect an 18 KQ (brown-gray-orange})
1/2 watt resistor from lug 2 of control H
(N8) to lug 2 of terminal strip AA (NS),
Use sleeving on the lead to terminal strip
AA, : '

R44, Connect a 330 K (orange-orange-yel-
low) 1/2 watt resistor from lug 2 of control
H (8-3) to Iug 1 of terminal strip AA (NS).
R30, Connect one of the 22 KQ (red-red-
orange} 1 watt matched resistors from lug
1 of terminal strip AA (NS} to lug 1 of tube
socket V3 (8-2).

R27, Connect 2 100 KQ (brown-black-yellow)
1 watt resistor from lug 1 of terminal strip
AA (S-4) to lug 2 of tube socket V3 (NS),
Position as shown in Pictorial 3,

R29, Connect the remaining 22 K (red-red-
orange) 1 watt matched resistor from lug 2
of terminal strip AA (S-4) to lug 3 of tube
socket V3 (3-2),

R35. Connect a 2200 & (red-red-red) 1/2
watt registor from lug 8 of tube socket
V3 (NS) to lug 1 of terminal strip BB (NS),

C18. Connect a 68 ppf miea capaeitorfrom
lug 8 of tube socket V3 (NS) to lug 1 of
terminal strip BB (8-3).

R26. Comnnect a 1000 © (brown-black-red)
1/2 watt resistor from Iug 8 of tube socket
V3 (S-3) to lug 2 of terminal strip BB (NS)L
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R25, Comnect a 1 megohm (brown-blacke
green) 1/2 watt resistor from lug 7 of tube
socket V3 (NS) to lug 2 of terminal strip BB
(NS)-

C14, Connect a ,047 ufd tubular capacitor
from lug 7 of tube socket V2 (NS)to ug 7
of tube socket V3 (S-2), Use sleeving on
both leads.

C8, Connect a ,047 pifd tubular capacitor
from lug 6 of tube socket V2 (NS) to lug 4
of terminal strip BB (NS}, Use sleeving on
the lead going to tube socket V2,

C15, Insert one lead of a 680 puf mica
capacitor through lug 6 (NS)to lug 2 (8-2)
of tube socket V3, Now solder lug 6 (8-2),
Connect the other lead of this capacitor
to lug 3 of terminal strip BB (NS).

R28, Connect a 680 Q (blue-gray-brown)1/2
watt resistor from lug 2 (NS) to lug 3 (8-2)
of terminal strip BB.

R23, Connect a 2200 Q (red-red-red) 1/2
watt resistor from lug 9 of tube socket
V2 (NS) to lug 2 of terminal strip CC (NS).

C13. Connect a ,005 disc ceramic capacitor
from lug 9 of tube socket V2 (S-2) to lug
2 of terminal strip CC (S-8).

R45, Connect a 100 XQ (brown-black-vel-
low) 1/2 watt resistor from lug 1 (8-2) to
lug 3 (NS) of terminal strip CC, Position
as shown, :

R24, Connect a 100 K (brown-black-yellow)
1/2 watt resistor from lug 7 of tube socket
V2 (8-2) to lug 3 of terminal strip CC (NS).

R17, Connect a 47 K (yellow-violet-orange)

1/2 watt resistor from lug 6 of tube socket
V2 (3-2} to lug 3 of terminal strip CC (S-4).

C'?. Cut the lead at the marked end of a
047 ufd tubular capacitor to 1-1/2". Slip
a 1-1/4" length of sleeving over this
lead and insert it into hole P to be con-
nected later, Connect the other lead of
this capacitor to lug 5 of tube socket V2
(NS),

} R15, Connect a 1 megohm (brown-black-
green) 1/2 watt resistor from lug 5 of tube
socket V2 (5-2) to lug4 of terminal strip CC
(NS).

) R16, Connect a 1000 £ (brown-black-red)
1/2 watt resistor from lug 4 of tube socket
V2 (S-1) to lug 4 of terminal strip CC (S-5).
Poesition this resistor as shown in Pictorial
3

) €5, Cut both leads of a .1 pfd tubular
capacitor to 1-3/4", Insert a 1-1/2" Iength
of sleeving over each lead,

) Conneet the lead at the unmarked end tolug
8 of tube socket V1 (NS). Insert the other
lead through hole R to be connected later,

) C6, Cut the lead at the unmarked end of a
047 ufd tubular capacitor to 1-1/4". Slip
a 1" length of sleeving over this lead and
ingert it into hole Q@ to be connected later,
Comect the other lead of this capacitor
to lug 7 of tube socket V1 (NS}, Use sleeving,

} R12, Connect a 2200  (red-red-red) 1/2
watt resistor from lug 9 of tube socket V1
(S-1) to Jug 1 of terminal strip DD (NS).

) R11, Connect a 1 megohm (brown-black-
green) 1/2 watt resistor from lug 8 of tube
socket V1 (8-2) to lug 1 of terminal strip
DD (8-4).

)} R13, Connect a 100 K (brown-black-
yellow) 1/2 wait resistor from lug 7 of
tube socket V1 (S-2) to lug 2 of terminal
gtrip DD (NS}.

} R7. Connect a 100 KQ (brown-black-yellow)
low-noise resistor from lug 6 of tube
socket V1 (NS) to lug 2 of terminal strip
DD (S-3).

} C8. Connect a .015 pfd tubular capacitor
from lug 1 (NS) to lug 4 (NS} of terminal
strip EE, Position this capacitor as shown
in Pictorial 3,
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( ) C4, Connect a 005 pid tubular capacitor

from lug 1 (NS) to lug 3 (NS} of terminal
strip EE, Position as shown,

( ) R10, Connect a 22 K (red-red-orange)

1/2 watt resistor from lug 3 (N8) to lug 4
(8-2) of terminal strip EE,

{ ) C2. Connect a ,1 pfd tubular capacitor from

()

lug 6 of tube socket V1 (S-2) to lug 2 of
terminal strip EE (NS). Use sleeving on
the lead going to the tube socket,

R9. Connect a 220 KQ (red-red-yellow)
1/2 watt resistor from lug 2 (S-2) to hug
3 (3-4) of terminal strip EE,

) R8, Connect a 1000 © (brown-black-red})

1/2 watt resistor from lug 4 of tube socket
V1 (8-1) to lug 1 of terminal strip EE (S-8).
Position as shown,

nstall the line eord and line cord strain
relief in hole Z ag ghowninDetail 3A, There
should be approximately 3-1/2" of line cord
inside the chassis,

OUTSIDE OF CHASSIS

Detail 3A

{ ) Comnect one of the line cord wires to lug 1

{S-2) and the other wire to lug 2 (5-2) of
AC socket A,
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FRONT PANEL

CHASSIS

CONTROL MOUNTING AND FRONT PANEL
WIRING

( ) Referring to Detail 4A, ingtall the trim
strip using #6 hardware as shown, Do not
pinch any of the wires on the bottom of the
chassis,

/ . *6, LOCHWASHER
— \“‘\ 6-32 NUT

G-3Zx /4" SCREW

Detail 4A
Refer to Pictorial 4 for the following steps,

( )} R22, Position the front panel as shown in
Pictorial 4 and mount a 1 megohm control
with SPST switch (#19-37) at T. Use a

control lockwasher, flat washer, and control -

nut as shown in Detail 4B, Do not tighten,

RED NEON
%, PILOT LAMP

FRONT APRON

PUSH-ON
=" SPEEDNUT

=-—— NEON LAMP

................ : FIrrTTTr FRO NT
PANEL

Pictorial 4

( ) Similarly mount a 1 megohm control (#10-
64) at U, Do not tighten,

FRONT PANEL
CHASSIS APRCN

CONTROL NUT

CONTROL
: LOCKWASHER
CONTROL / g
FLAT WASHE

Detail 4B

{ ) Mount a 1 megohm control (#10-886) at W,
Position as shown in Pictorial 4, Do not
tighten,

{( } Mount the SELECTOR switch (#63-270) at
X, Use a flat washer and control nut, Fit
the tab of the switch into the slot on the
rear of the chassis front apron, Nowtighten
all four control nuts,

{ ) Install the neon pilot lamp in hole §, using
a push-on speednut as shown in Pictorial 4,
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AFTER SOLDERING
PUSH SLEEVING
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0
TREBLE CONTROL o

e
Pictorial 5

Refer to Pictorial 5 for the following steps, each lead of the P,E.C,

{ ) Locate the P.E.C: tone control network ( ) Bend leads 1 and 8§ of the P.E.C. down and
.(#8?4-13) and cut its leads to the lengths insert these leads into holes K and L as
indicated in Detail 5A, Use sleeving on shown in Pictorial 5,

G 2" = D-3/4”
?:E 1;3,& { IREVY
5.0 V- - D 1,47
5; [r = 1-3/4 ¢ ) +4/2"
4:[ 2" € D 1-34"
B:E 2" £ — 1'3/4”
2: c 2" = D +-34"
- ib). = 24/4" € p2"
REC. 8413 . SLEEVING
FULL SIZE

Detail bA
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( ) Referring to Detail 5B, connect the P.E.C.

lead coming from hole K to lug 2 of ter-
minal strip BB (3-6), Commect the P.E,C.
lead coming from hole L to lug 4 of
terminal strip BB (S-2).

£ Y
37 <%

Detail 5B \

Connect the remaining P.E,C. leads as follows:
P.E.C, LEAD

NUMBER TO LUG

{7 1 of contrel T (8-1).
( )86 2 of control T (NS).
{ )3 3 of control T (8-1).
( )5 1 of control U (8-1).
( }4 2 of control U (8-1).
(2 3 of control U (S-1),

()

"
—

()

()

)

——

Connect the inner lead of the shielded cable
coming up through hole N to lug 2 of con-
trol T (8-2), Make sure the clear plastic
sleeving is in the position shown in Pic-
torial 5.

Slip a 3/4" length of the clear plastic
sleeving over each wire of the twisted
pair coming through grommet J,

Connect either lead of this twisted pair
to lug 4 of control T (S-1).

Connect the other lead to Iug 5 of control
T {S-1}.

Push the sleeving on both wires over the
solder lugs and against control T,

Cut both leads of the neon pilot lamp to
approximately 1/2" in length,

Slip a 1" length of sleeving over each wire
of the twisted pair coming up through
grommet M, ‘

Connect either lead of this twisted pair to
ong of the Ieads of the neon pilot lamp
(S-1). Now push the sleeving up over the
soldered connection and against the pilot
lamp,

Solder the other lead of the twisted pair to

the remaining lead of the pilot lamp (S-1}. -
Now push the sleeving up over this socldered
connection and against the neon pilot lamp.
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Dictorial 6

Refer to Pictorial 6 for the following steps.

( ) Connect the iead with sleeving onif coming
from hole Q to lug 1 of control W (3-1).

{ ) Connect the lead coming from hole P to lug
2 of control W (8-1).

( ) Connect the wire coming from hole Q tolug
3 of control W (S-1).

{ ) Connect the wire coming from hole R {o
lug 3 of switch X (8-1). Solder both lugs,
Position this wire as shown in Pictorial 6,

{ ) Connect a 2" wire from lug 5 of switch X
(NS) to lug 2 of terminal strip FF (NS).
Position this wire ag shown.

{ )} Connect the lead with sleeving onit coming
from hole R to lug 6 of switch X (8-1).

( ) R6. Connect a 22 KQ (red-red-orange) 1/2
watt resistor from lug 1 (NS) to lug 5 (NS}
of switch X, Position as shown,

( ) R4. Connect a 220 KQ (red-red-yellow) 1/2
. watt resistor from lug 2 (NS} to lug 5
{8-3) of selector switch X. Position as shown,

( } R5, Connect a470KQ {yellow-violet yellow)
1/2 watt resistor from lug 1 of switch X
(S-2) to lug 1 of terminal strip FF (NS)
Solder both Iugs on switch X,

( ) Connect the inner lead of the shielded cable

" coming from lug 1 of the triple phono socket
D, through hole R, to lug 1 of terminal strip
FF (S-2). See Pictorial 2.

{ ) Connect the inner lead of the shielded cable
coming from lug 3 of triple phono socketD,
through hole R, to Iug 3 of terminal sirip
FF (NS),
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FRONT PANEL:

#&# 6 LOCKWASHERS

Q 3/16"SPACERS &y, G
e '?

4B

{ ) Connect the inner lead of the shielded cable
coming from phone jack E, through hole R,
to lug 4 of switch X (S-1), Be sure to solder
both lugs,

() Connect the shield leads from each of these
three shielded cables to lug 2 of terminal
strip FF (S-4).

{ ) R8 and C1, Referring to Detail 6A, prepare
a resistor-capacitor combination, using
a 2.2 megohm (red-red-green) 1/2 wattre-
sistor and a 10 ppt disc ceramie capacitor
as shown. Connect this resistor-capacitor
combination from lug 2 of switch X (5-2) to
lug 3 of terminal strip FF (S-2)}. Solder both
lugs on switch X,

Detai] 6A

SQLDER
Refer to Pictorial 7 for the iollowing steps.

( ) Locate the bezel andplace it over the chassis
as shown in Pictorial 7, Place a 3/16"

Pictorial 7

6~-32 NUTS

spacer on each stud onthe frontpanel. Place
the bezel on the studs and then secure with
#6 lockwashers and 6-32 nuts as shown,

} Install the tubes in their respective tube
sockets and install the tube shield over the
tube at VI,

) Cut the remaining shielded cable in half
or to the desired length as determined by
your installation, and attach a phono plug
to each end of both resulting cables as
shown in Detail TA,

WIRING A PHONO PLUG

L
HOLD VERTICALLY

WRAP STRAND
' AROUND

REMOVE
CUT OFF INNER AFPLY BOLDER TO TIP REMOVE
CUTER INSULATION OF HEATED PIN EXCESS
INSULATION AND TWIST SOLDER WILL FLOW WIRE

INNER UF INTO PIN
CONDUCTOR BY CAPILLARY ACTION

Detail 7A
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TEST AND ADJUSTMENT

TEST

()

()

()

()

Make sure there are no short circuits in
the wiring caused by wire clippings or stray
pieces of solder,

K an ohmmeter is available, it would be
well to check against the possibility of
short circuits in the B+ and bias supplies
betore applying power for the first time.
To make this check on the B+ supply, meas-
ure resistance between lug 1 of filter ca-
pacitor F and the chassis. With the ohm-
meter set on one of the higher ranges, the
meter pointer should kick down to a fairly
low reading, indicating charging of the filter
capacitors, and then rise slowlyto areading
of at least 100,000 @, ¥ a reading of less
than 100,000 § iz obtained, reverse the
ohmmeter leads, after first discharging lug
1 of capacitor F to the chassis, If the read-
ing is still less than 100,000 ©, refer to
the In Case Of Difficulty section of the
manual,

To check the bias supply, measure the
resistance between lug 2 of termiral strip
HH and the chassis, After the capacitor
charge, the reading should be at least
8,000 £, Ohmmeter polarity is not critical
for this test, K the reading is less than
8,000 2, refer to the In Case Of Dif-
ficulty section.

Connect one of the speaker system leads
to the terminal on the output terminal
gtrip, Connect the other speaker lead tothe
terminal whose designation corresponds fo
the impedance of the speaker system,

Insert one of the 1-1/2 ampere slow-blow
fuses in the fuse holder.

Instzll the four kmobs on the front panel
control shafts,

Set the contreols as follows:

SELECTOR switch PHONO

VOLUME Fully counterclockwise
BASS 12 o'clock
TREBLE OFF

( } Plug the line cord into an electrical outlet,
105 to 125 volts, 50/60 cyeles AC only, Turn
the Amplifier on by turning the TREBLE
control clockwise until you feel the switeh
click., Leave this control set at 12 o'clock,
After about 1/2 minute, the pilot lamp
should glow red and the tube filaments
ghould all be lif, The gray plates on the
GZ34 and 7591 tubes should not glow red,
I these plates start to turn red, it is a
gign of excessive current drain, probably
due to a short circuit, In this event, turn
the power off immediately and do not re-
apply power until the trouble is found and
corrected, Refer to the In Case Of Difficulty
secticn,

NOTE: A blue glow (fluorescence} around the
plate struciure of the 7591 tubes is normal
and should not be interpreted as a sign of
trouble,

CAUTION: Do not insert the screwdriver into
the AC socket,

( ) Each input except MIC, on the rear of the
chassis may be checked by insertinga small
screwdriver very carefully into each input
socket and listening for a hum from the
speaker, Use a low VOLUME control setting
and make sure the SELECTOR switch is in
the same position as the input that is being
tested, To test the MIC input, insert a phone
plug into the MIC input and touch the center
terminal of the phono plug and listen for a
hum from the speaker,

ADJUSTMENT

( ) Before making any input connections, and
with the unit turned on, wait approximately
- one minute for the tubes to warm up, Now
advance the VOLUME control until a hum
is heard in the speaker. Carefully adjust
Hum balance control H until the hum level
is minimum. As the hum is progressively
reduced with the Hum balance control, it
will probably be necessary to turn up the
VOLUME control in order to better detect
the condition of minimum hum, which is
quite critical,

I the above tests were satisfactory, it can be
assumed the Amplifier is operating properly.
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FINAL ASSEMBLY

CABINET
T BHELL

1IN

i M
<l

BOTTOM
PLATE

Pictorial 8

Refer to Pictorial 8 for the following steps.

{ } Turn off the Amplifier and disconnect it
from the AC power outlet, The pilot light
will continue to glow for several seconds
after the Amplifier is turned off.

{ ) Install the four plastic feet on the bottom
plate as shown in Pictorial 8, Use 6-32 x
3/8" screws, #6 lockwashers, and 6-32 nuts,

‘ HEET METAL
SCREWS
: e

*6
SHEET METAL

/ SCREWS

P

{ } Mount the bottom plate on the bottom of the

chassis, using three #6 sheet metal screws,
Install these screws in the holes shown.

{ ) Install the cabinet shell, using four #6

sheet metal screws as shown,

{ ) Readjust Hum balance contrcl H with the

cabinet and bottom plate installed,
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INSTALLATION
TURNTABLE WITH
CHANGER WITH MaGNETIC FHOND
XTAL PHOND CARTRIDGE,

CARTRIDGE,

HIGH IMPEDANCE
MICROPHONE

C % ah 60 e @
AN CRRGECEONES awx@ x I
} FUSE [ bt 1 U’é XTAL é ’ @ ;

7T VOLT aC
3 AMP

Il UNSWITCHED

T

~

TO SPEAKER
SYSTEM

Pictorial 9

Because of its atiractive styling, the Amplifier
may be placed in the open or, if desired, it may
be panel mounted, using the mounting dimensiong
listed in the Specifications section of the manual.
Mounting in a horizontal panel, with the chassis
vertical, is not recommended,

Since heat is normally generated in all power
amplifiers, adequate ventilation around the cabi-
net is very important, At least one inch of open
space behind the Amplifier and three inches
of space above the cabinet is considered mini-
muin for proper air circulation,

Pictorial 8 shows a typical high fidelity instal-
lation of the Amplifier. This installation is
provided simply as an example and should be uged
only as a guide for installing your system, There
are, of course, many other possible combinations
of equipment that will provide equally good
results,

XTAL PHONO -

INPUT CONNECTIONS

Shielded cables terminated in appropriate plugs
should be used to make input signal connections
to the Amplifier, :

MIC - The MIC input is provided for use with
most high-impedance microphones,

MAG PHONO - Low level magnetic and re-
lyctance type phono pickup eartridges should be
played through this input, RIAA equalization is
provided,

Crystal and ceramic type
phono pickup cartridges should be played through
this input, Compensation is provided for a
proper frequency response when used with
crystal and ceramie cartridges,
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NOTE: The XTAL input can be modified for
use as an additional AUX input by removing
Cl and changing the values of R3 and R4 to
correspond to the values of R5 and RB. Refer
to the Schematic Diagram, The necessary re-
sistors should be obtained locally,

AUX - The AUX input can be used with most
transformer - operated, high - level signal
sources, such as tuners, tape recorders, etc.

SPEAKER - Connections from the amplifier
to the speaker system may be made with standard
AC lamp cord or flat television antenna lead-in
wire, Lamp cord is considered preferable for
this application,

AC OUTLET - The AC outlet on the rear of the
chassis is unswitched and may be used to
provide power for accessory equipment used
with the Amplifier,

OPERATION

Operation of the Amplifier is convenient and

straightforward, Simply choose the desired

input with the SELECTOR switch, and set the

VOLUME, BASS, and TREBLE controls for the
desired listening level and tone.

IN CASE OF DIFFICULTY

1. Recheck the wiring, Trace each lead in
colored pencil on the Pictorial as it is
checked, It is frequently helpful to have a
iriend check your work. Someone whoisnot
familiar with the unit may notice something
consigtently overlooked by the constructor,

2, It is interesting to note thatabout 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 connee-
tions to make sure that they are soldered
as described in the Proper Soldering Tech-
nigues 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 lmown 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
pictorial diagrams and as ealled out in the
wiring instructions,

8. Check for bits of solder, wire ends or other
foreign matter which may be lodged in the
Wwiring.

7. K, after careful checks, the trouble is still
not located and a voltmeter is available,
check voltage readings against those found
o the Schematic Diagram. NOTE: All
voltage readings were taken with an 11
megohm input vacuum tube voltmeter, Volt-
ages 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,
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HUM

An gpen electrolytic capacitor in the B+ supply,
improper ground connections in the Amplifier,
incorrect filament lead dress, or a heater-to-
cathode short inone of the tubes could cause hum,

Ground loops in the audio cables can also cause
hum, Usually the lowest overall hum will result
if the shields of the audio cables are grounded
at both ends, However, when there is more than
one ground path between any two of the compo-
nents of the high fidelity system, hum-causing
ground loops are likely to result. ¥ a ground
loop is suspected, try disconnecting the shield
of one or more of the audio cables, by pulling
the phono plug out of the phonoc socket just far
enough so the outer shell of the phono plug is
disconnected but the center pin should still he
making contact in the phono socket,

L.OSS OF SIGNAL

A faulty tube, an open-circuited coupling ca-
pacitor or a short circuit from the signal path
to ground could cause signal loss, Therefore,
these points should be checked first,

A gignal tracing procedure can also be used to
locate a point of signal loss, First apply a
suitable audio signal to the input; then, using

~either a signal tracer or an oscilloscope, check

along the signal path to determine at which
point the appropriate signal is missing. After
obtaining this information, carefully check the
associated wiring and parts,

E test instruments are not available for signal
tracing, a ,01 or a .05 pfdcapacitor can be used
to find the stage that is not passing the applied
signal, By holding one lead of the capacitor and
touching the other lead to the contrcl grid lug
of each tube socket, a 60 cycle hum should be
heard from the cuiput, I, upon touching a grid
lug, a hum is not heard, the associated cir-
cuitry should be suspected and thoroughly check-
ed out,

CAUTION: Because there are high voltages at
several points in the Amplifier circuitry, due
care should be exercised to avoid personal
shock when performing the checks described
above,

. 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 fechnical
facilities which the Heath Company makes avail-
able io 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 technical information involving
kit modifications nor anything cother than the
normal and specified performance of HEATHKIT
equipment,

Although the Technical Consultants are familiar
with all details of this kit, the effectiveness of
their advice will depend entirelyupon the amount
and the accuracy of the informationfurnishedby
vyou, In a gense, YOU MUST QUALIFYfor GOOD
technieal advice by helping the consultants to
help vou, 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, comnections
to other units and anything else that might
help to isolate the cauge of trouble.
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3. Report fully on the results obtained when
testing the unit initially and when following
the suggestions under In Case QOf Dit-
ficulty, Be as specific as possible and
include voltage readings if test equipmentis
available,

4, Identify the kit model number and date of
purchase, if available, Also mention the
date of the kit assembly manual. (Date at
bottom of Page 1.}

§. Print or type vour name and address,
preferably in {wo places on the letter.

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 o you. He will mow
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 zccurate re-
port, he will be able to give you a complete and
helpful answer, I replacement parts are re-
quired, they will he shipped to you, subject to
the terms of the Warranty,

The Factory Service iacilities are also available
to you, in case you are not familiar enough with
electronies to provide our consultanis 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, paris 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 for your HEATHKIT equip-
ment, Although you may find charges for local

service somewhat higher than for factory serv-
ice, the amount of increase is usuaily offset
by the transportation charge you would pay if
you elected to return vour kit to the Heath
Company,

HEATHKIT Service Centers will honor the
regular 90 day HEATHKIT Parts Warranty on
alt Kits, whether purchased through a dealer
or directly from 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 vour
kit, or insfalls 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 vyour 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 EQUIFMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL. Equipment that has
been modified in design will not be accepted
for repair. ¥ there is evidence of acid core
solder or paste fluxes, the equipment will be
returned NOT repaired.

For information regarding modification of
HEATHXIT 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 vour 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 degign, 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.
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REPLACEMENTS

Material supplied with HEATHKIT products
has been carefully selected to meet design re-
quirements and ordinarily will fulfill its funetion
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
uging the part number and descriptionfound
in the manual Parts List,

B. Identify the type and model number of kit
in which it is used.

C. Mention date of purchase,

D, Describe the nature of defect or reason for
requesting replacement,

The Heath Company will promptly supply the
necessary replacement, PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TO DO S0. Do
not dismantle the component in question as
this will veoid 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.

ATTACH ATAGTO THE EQUIPMENT BE ARING
YOUR NAME, COMPLETE ADDRESS, DATE OF
PURCHASE, AND A BRIEF DESCRIPTION OF
THE DIFFICULTY ENCOQUNTERED, 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

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 cerrier
cannet be held responsible for damage intransit
if, in HIS OPINION, the article is inadequately
packed for shipment.

WARRANTY

Heath Company warrants that for a perjod of three months from the date of shipment, all Heathkit
parts shall be free of defects in materials and workimanship under normal use and service and
that in fulfillment of any breach of such warranty, Heath Company shall replace such defective
parts upon the return of the same to its factory. The foregoing warraniy 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 liakilities on the part of Heaih Company and in no event shall
Heath Company be liable for any anticipated profits, consequential damages, loss of time orother
losses incurred by the buyer inconnection with the purchase, assembly or operation of Heathkits
or components thereof. No replacement shail be made of parts damaged by the buyer in the
course ol handling or assembling Heathkit equipment.

NOTE: The foregoing warranty is completely void and we will not replace, repair or service
ingtruments or parts thereof in which acid core solder or paste fluxes have been used.

HEATH COMPANY
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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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