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ASSEMBLY AND OPERATION OF THE
HEATHKIT HIGH FIDELITY 14 WATT

STEREO AMPLIFIER
MODEL SA-2

SPECIFICATIONS

The [ollowing specifications onthe Model 3A-2 Awmplifier are presented in the belief that you are
cntitled o a factual and comprehensive technical report on the performance of Lhis two channel
amplifier.

These specifications are baged on aetual measurements taken on 8 typical SA-2 Amplifier, uz-
ing modern, accurate test equipment, Measurements were made under the most carefully
controlled conditions; not to present the most favorable advertising inlormalion, but in strict
arcordance with the Healh Company's published amplifier rating standarda,

Minor varialions from these gpecifications may be encounlered in kit-assembled amplifiers.
Such factors as exact lead placement, componeni varialions and tube characterigtics are pos-
sible sources of deviations. In a highly stable amplifier such as the SA-32, these variables may
be disregarded [rom a performance point of view.

Lapyright 13745
Hoaih Campany 1371660
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POWER OUFTPLT:
Rated Power (rmal. ...
.PEE.IEPGWEI':.--*|+¢+--

POWER RESPONEE: |
-1 difram 20 (o 20, 000 cyeles at 14 watt level, Caniralled high and low frequency roll-odl

for maximum transienl slability.

- F

14 watts per channel, 28 wutts monophonic.
98 watts per channel, 58 watle monophonie.

The trequency response curve is shown in Graph A,
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TONE CONTROT.
Separate bandem bass and tandem treble tone controls, Bass coutrol provides approximately
14 dh boost and 17 db cul al 30 eps. Treble control provides approximately 13 db boost and
see Graph B for eurves.

17 db cut at 15,000 cps.
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HARMONIC DISTORTION:
Graph C ahows lolal harmonic distortion versus trequency at several power lovels.

Com -

petent authurities seem to apres thal 4iotal of 25 tolal harmonie disioetion is toleralbde for
musical reproduction through wide-range audio equipmenl, Harmonic distortion below 3,.7%

is completely inperceptible, owen to highly trained critical observers.
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PHONOGRAPH COMPENSATION:
The puilt-in preamplilier fealures RIAA (Record Tnduslry Asaociation of America, Ine.)

compensation for magnetic type cartrideges,

Graph ©

Harmonie Distortlon

Graph D shows o reproduction of {he RTIAA

rharacieriatic along with the responsc of the 3A-2 Preamplifier. Note that the preamplifier
has been carelully designed b reproduce the standard plavback charactoristic aceurately,

thereby insuring accurate reproduction of recorded malerial,
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INTERMODULATION DISTORTION:

Graph F shows intermodulation distortion versus power oulput.

Note lhat the penerally

accepled limil for "axiremesly high fidelity' amplitiers (1% IM distortion) 15 not exceeded,

aven atb full rated power,
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Tntermmodulation Digtortion

INPUT-OUTPUT SEMSITIVITY:
Graph F indicates input voltage reguirements for any power or vollage output level, Fuor
cxample: .15 V into the eryatal inputwillproduce 10,6 volls RMS3 across 16.02 L2, or T walls.

Graph F
Sensitivity
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OVERIOAD RECOVELY:

A power amplifier suchas fhe S8A-2 may cceasionally be subjected tooverload by heavy bass
passages and tranaienlis, [epardless of the raled power output of an amyifier, it iz ex-

tremely imporianl (hat the overload clipping be symmetrical and thai, recovery after over-
load be ammdh, without oscillation,

Cacilloeram 1shows the oulpul waveform at 14 watts, 400 cycle frequency (note thal thig is
still pelow the overload point). In Gsecillogram 2 the amplificr is delivering approxi-

mately 10 watis and has begun to overloard, Cbserve, however, that the clippine i3 per-
feetly aymmelrieal,

Qseillogrram 1 Oscillogram 2

CHANNEL SEPARATION: Slereo bunction: Better than 45 dh,

HIUM AND NOISE:
47 db below 14 watis, AMup . Phono Imput. 63 db Lelow 14 watts, Crystal and Tuner input,
INPUT SENSITIVITY: For 14 watts outpui feuch channel),
Mag-FPhono - 004 volts at | ke, Crystal-Phono - .26 volts, Tuner and Aux - .2 volls, with
tone controls flat.

QUTPUT IMPEDANCES:
4, B and 1A ohms.

DAMPING FACTOR: 4.%:1

TUBE CONMPIEMENT:

2 - 128XY 4 - RT.84 /BLQ5
2 - BADS L - G434 /0AF4
2 - GANE

INBPUT AN OUTPUT TERMINATIONS:
Inpul - Slundard (phono) jarks, Quiput - 4-screw terrainal strip (A Chaunci).
N-serew termingl strip with impedanee
matehing tap (B Channell,

CONTROLS AND SWITUCHES:

INPUT SELLECTOR (4-posilitn: MAGNLTIO PHONO, CRYSTAL or CLEAMIC DHONG,
TUN L, AUXILIARY),

VOLIIME {Thal concentric with elutch)

Page o



RASS {Dual {anderm)
TRERLE {Dual tundem with AC line swltch)

FUNCTION SELECTOR (6 position: AMPLIFIER A, AMPLIFIER B, MONOPHONIC A,
MONOPHONIC B, §TERED and STEREQ REVERSE)

PHASE SWITCH (B Channel speaker phase reversal)

FILAMENT BALANCE (2} - A Channel
1 E Channel

AC RECEPTACIES - 1 NORMAL (unswitched)
1 SWITCHED

( FINISH:

T Pancl - Black, with brushed gold trim plale

B Cover - Biack and gold vinyl-clad steel

e " POWER REQUIREMENTS: 117 volts, 50-60 cycles, 130 watts

POWER SUPPLY: Tranaformer-operated full -wave rectifier

NIMENSIONS:
Front panel, o v e rovurrrarsacmasnnnsan 4 1/2" x 15"
Front panel (o rear chassis apron. . ...... g
| Clearance reguired for connecltions to
: rear aprof. ..... brre e besarees e 1 1/4
L Catout Tor eustom insiallztion. ... ... .- 4 1/18" x 14 1/2"
r
NET WEIGHT T . v v v v vvsrsmmnanipaansranasisns 20 s,
SHIPPING WEIGHT .. v s iseaa i i e vs 1 | 118

‘I EST CONDITIONS:

Load Impedance. . oeenecvans Ciseseenes. Dummy Ipad, 16.02 ohme resislive
Line Voltage........ e e 11700 volts, 6D cyeles, regulated
= LGENERATORS:
For harmonlc dislortion measurements, Kroho-Hile Model 440-4A, inherent distortion less
— than 0,1%, For frequency rospouse measurements, Hewliett-Packard Model 650-A Tedt
Oseillator,
i
DISTORTION:

Total harmonie distoriion meéasurements, Howlett- Packard Model 330-B Distortinn Anz-
lyzer. Inlermodulation distortion, Heathkil AA-1 Audio Aualyzer.

POWER OQUTEUT METERING:
Liewlell-Packard Model 400D lecironic Voltmeler across 16,01 ohm resistive liazl.

ORCTLLOGHRAMS:
Fairehild Camera on LTektronix Model 515 O=zcilloscope.

e JI?.'"
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INTRIQDUCTION

The Heathkil 5A-2 Stereo Amplifier is in cssencc two 14 wail Lrye hish fidelity amplifiers and
preampliliers, containedinone attraetively styled unit, using a cummon power supply. Guali LY,
versatility, styling, and cconomy are the [nur busic key notes to which the SA-2 waa deaigned .

A few minutes spent comparing the preceding specitications with cormpetilive units will show the
gutstanding quality of this fine stereo amplifier. These are the specifications vour amplificr
will deliver if the step-by-step construction is followed carefully,

The versatility of having two independent preamplificrs and two independent power amplifiers
as are uged In the 8A-2 cannot be duplicated by separate monophonic amplifiers occupying the
samw space, UKither preamplifier may be connecled to either or both amplificrs to deliver 14
or 28 watls, respectively, of true high fidelily munophonic reproduction, or cither preamptifier
may ke connected toeither power amplifier to produce a full 14 watls per channel stereo, Eipght
independent mooophonic sources or tour steren sources may be permanently connected to the
inpul jacks and each seleeted by means of the inpul and [unction selector switches. The cutput
lewel of the amplifiers may be controlled simulianeously or individually by means of the clutch
type volume control,

Euunﬂumy Flesigne-:l inte the SA-2, ascompared to two separate mouophonic ampliliers of similar
specifications, was realized only through the common eabinet, chassis and puower supply without
degradation of quality or versatility.

Btyling has played a very important part in ibe {inish design of the SA-2. With its virlually in-
destructible winyl-clad steel cahinet, the SA-2 is attractively styled to hlend wilh all |ypes of
room decor and thus may be proudly displayed 1o the open. With the cabinet removed, the front
panel will add heauly to your custom installation, There is a full seale template included with
the large folded pictorials for casicer installalion in your existing enclosurec.

CIRCUIT DESCRIPTION

The BA-2 Stereo Monaural Amplifier may be considered as four separate units using a common
power aupply; namely, A Channel preampliflier, B Chuanne] preamplificr, A Channei power ampli-
fier, and B Channel power amplifiar, The following block dlagram will simplify the lagie signal
paths through the four unita and show how theyare intereonnected by the FUNCTION SELECTOR
switcei.
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Followinz the block diagram and 1he large fold-out schematic localed on the last page of this
manual, we will consider four stereu signal sources comnected to the inpul jacks of the SA-2.
T'he low level signal source, such as a magnetic phono carlridge, should be connected to the
MAG PHONO input jacks, These low level signals (A Channel for lefi and B Channel for the right
spealkters) are lthen direetly conneclad to the input grid {pin 27 of a 12AX7, (V1-A tor A Channel
and V2-A for B Channell, The 47 KQ resistor (RT for A& Channcl - R38 fur B Channel) is for
proper loading for impedance matching of 1he magnetic cartridge. The signal is then aniplified
through V1-A or V2-A and coupled to the inpul seleator switeh through .1 pfd capacitors (CD
for & - £30 for B) and the 470 K2 resiators (R10 for A - R46 for Bi. The .01 pid capaciters,
035 ufd capacilora and 22 KO resistors (C3, C4, and RY for the A Channel - ©28, C28, and
[i4% in the B Channel) are rccord equalixation networks to [latten (egqualize} Lthe freguency re-
gponse emphasized during recording.

Outputs from ithe low level preamplifier sections of the V1-A and V2-A are connecled to the
input selector swileh, as well as Lhe high level sourees which include XTAL DPHONC {(piezo-
gleci ric crystal or ceramic phonoeraph rartridge), Tuner (AM, FM, uvr Multiplex), and AUX-
iliary (tape recorder, high level microphone, television etc. ). Due to the gain of the [irst tricde
halves of V1-Aand V2-Afur Lthe low levelsivnals (magnetic phono}, and the voltave divider net-
works on the remaining inputs (R1 and R2 for A AUX input, R43 und Rdd for B AUX input; R3
and R4 for A TUNER input, R41and R42 for B TUNER input; C1, BE and R for A XTAL FHONO
input; €27, B39 and [140 [or B XTAL PHONO input), four sterensources of approximately equal
amplitude are avallable fur selection. The 10 jiuf capacitors, 2.2 megohm and 2290 Kil resistors
usedwith the XTAL PHONO ioput accomplish twa ohjectives: to reduce cartridge oulpul level to
approximitely (e same amplitude a3 athet sources weed, and to properely load the cariridee for
amonthest response.

Depending upnnthe INPUT SELECTOR switch position, one sleren source 1s coupled to the goecond
triode half of the 12AX7T (V1-B far A - ¥2-0 for RB) through a .01 uid capacitor {C6 lor A - C31
for BY and awain amplifled, The other stereod suurces arc erounded #1 the WPUT SELECTOR
switeh automatically through the rear switeh wiper.

The A sienalisthen coupled Lhrough a 022 uld capacitor (C8 for A - €33 for B to 1he input grid
of a GAUS tube (V3 for A - ¥4 for B} and again amplified sufficiently 1o drive the convenlinnal
bags and treble tone gonlrol networks,

The outpuls from the tone conlral networks are connected directly (o the FURNCTION SEI.ECTOR
awiteh., lere {he two signals, the A Channel signul] and B Channel signal, are routed {v the A
Channel power amplifier and,/or the B Channel amplifier depending upon FUNCTION SELECTOR .
swilch position. ‘The (ollowing is an explanation of the routing of stgnals {frnr each of the six -
positions available on the FUNCTION SELECTOR switch, '

AMP A
A preamplifier eonnceted to A power amplifier {14 watts maximum).

G preamplifier open, B power amplifier cunnected to ground.

AMDP B
A preamplifier open, A power amplifier connacied o ground.
B preamplifier connected to B power amplifier (14 walls maximum).

MONO A
A preamplifier connected to A and B power amplilier {28 watts maximum].
L preawmplifier open,

MONO L

A preamilisr opcow.
B proamplifier conneeted o A and B opower amplifier (28 watts maximum).
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STEREQ
A preamplilier connected to A power amplifier {14 wattd maximam).
B preamplifier connecled (o B powere amplilier {14 wallg maximum},

JTEREQ EEVY
A preamplifier connected to B power amplifler (14 watts maximum).
G preamplifier connected to A power amplificr (14 watts maximun}.

The purpose of the first two positions, AMP A and AMP D! is {0 balance ihe lwo amplifiers 1o
an equal cutput withegual or uncgual input signals to each channel. MOKO A and MOKO B, posi-
lirme make 28 watta available for monophonic sources, if conneeted in placec of a sterso scurce.
STEREQ and STERED REVERSE posilions allow channel reversal of 2 stereo sourcc to the out -
put reproducers {a recorded sterep version of an airplane travelinge trom lefl {0 right may be
reversed to fly from right to lett. )

With the FUNCTION SELECTOR swilchinthe STERREOQ pnsition, the A Channel signal 15 applicd
directly to the input grid (pin 8) of VE-A, the pentode section of 4 ANS tubwe and Lhe B Channel
afgnal is applicd to the input grid (pin 8) of BANEB, V5-A where (he signals are apain amplified,
The output signals of Vi-A and VE-A are coupled directly to their respective friode sections,
V6-B and V5-B, whare each gignal is divided and fed symunctrically out of phase to the L1684
puower output tubes (V7 and VB for Channel A - V3 and V10 foe Channel B) through .00 pid ea-
pacitors (C19 and C21 for the A Channel - C44 and 45 {or ithe B Channel),

The oulpul. of Channel A ig rouplad to the speaker dircetly through the step down output trans-
former and has three impedance matehing taps, 4 2, 8 2and 18 2, to which the left speaker ts
councctod.

The R Channel i similar, but has a speaker phase EEVEHSAL switch incorporated in The oul -
pul, Lransformer saecondary, Thia switeh simply rewerses the phase of the B Channel speaker
by reversing lhe B Channel apeaker connections.

‘The power supply 15 aconventional full-wuve reclilier (V11 - GZ31/3AR4 tube), reaistor-capac-
itor (R34, R35, R3G, C22, C23, C24, C25) "pi” filter gystem. A common pround connecled 1o
the chasgis only at the input jacks, and separate A and B Channel filaments from the power supply
with separate balance cuntrals, are responsilile for Lhe low hum and noise figure for each channel,
Nepative feedipack is employed in the power amplifier glagey o Turther reduce distortion, hum
and noise, flatten the frequency response and lower the internal impedance of Lhe amplilier,

CONSTRUCTION NOTES

This manual is supplied to assist you in every wav o complete your kil wilh the leasi pnsgible
chance for error. While the arrangement ahown is probably not the only satisfactory arrunpe-
ment, névertheless itis the result of extenszive expecimentation and trial. I followed carefully,
it will result in a stable instrument, operating at a high degeee of accuracy and dependability.
We auggest Lhat you retain the manual in your flles for future reference, bolh in the vse of the
instrument and for its maintenance.

UNPFACK THE KIT CAREFULLY AND GIIECK EACH PART AGAINST THE TFTARTE LIST. In so
doing, you will become acquainted with the parts. Refer lo the charts and other Information on
the inalde covers of your manual tohelp vou 1dentify the compunenls. Il some shorelags o pacts
damage ia found inchecking the Parts List, please read the REPLACEMENT seclion and supply
the information called for therein, and inelude all inspeetion slips in your letter to us, llard-
wiare items are counted by weighl and there tmay be a few morce or less than the guantity speci-
fied. X a few are missing, please obtain them loecally il al all posaible.
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In order to expedite delivery 1o you, we zre occasionally forced to make minur subgtilulion of
parts. Such substitutions are carefully checked before they are approved and parts supplied
will work satisfaciorily. In cheeking the Parts List for resiators, for example, you may find
that @ resistor with 4 5% (oleranee has been substituted for a resistor with a 10°% lolerance,
as shown on the Parts List. These changes are aelf-evident and arc mentioned here only to
prevent confusion ln checking the contents of your kitl,

Resisturs yenerally have a tolerance rating of 10% unless otherwise stated in the Parls Lisl.
Tolerances on capacitors are generally even greater. Limits of +100% and -50% are common
tor electrolytic capacitors,

PARTS LIST

Refer to Parts Piclorial on Page 12 for proper ldentification of parts,

FPART FPARTS DESCRIPTIEIN PART PARTS DESCRIPTION
Nuo, Per Kit. No, FerKit

Fesistors ~ Capacitors

1-9 2 1 K& 1/2 watt (brown-black- A21-3 2 10 ppf 10% 500 ¥
red) A21.7 2 33 ppf 10% 500 V

1-10 2 1,2 K 1/2 watt (brown- B21-21 s 200 ppf 109 900 V
red-red} B21-22 p; 220 ppf 109 500 V

1-13 4 2.7 K& 1/2 watt {red- B21-3% 4 L0035 pid 10°%% 500 V
vinlet-red) D21-47 2 (01 pfd 0% 50 V

1-14 2 3.3 KO 1/2 walt {orange- 23-3 % 01 pfd 400 ¥ plastic molded
orange -red) 23-18 4 002 11d 600 V plagtic

1-1R 1 4.7 K& 1/2 watt (vellow- malded
vinlet-red) 23-28 i) -1 pid 200 ¥V plastic molded

1-20 2 10 KN 1/2 watt (brown- - 23-50 4 023 ufd 400 v plastic
black-nrange) malded

1-21 1 15 KO 1/2 walt (hrown- 23-52 2 047 jurd 400 V plastic
greet-orange) molded

1-22 3 22 Kf2 1/2 watt (red-red- 23 -61 4 L0% pid 400 V plastic mold
arange) C25-B5 1 50 pfd 25 V eleetrolytic

1-23 2 27 K 1/2 watl {red-vinlet- B25-93 1 60-40-20-20 ufd 450/350/
orange) 350/250 V eleclrolylic

1-24 4 33 K2 1/2 watt (orange- Ca5-a5 4 10 pfd 25 V electrolylic
NrENES-OPaITa)

1-25 2 47 K&t 1/2 watt (yellow- Controla-Switehes-Enobs
vivlet-urange) 10-61 2 200 2 linear tal mounting

1-26 11 100 KR 1/2 wakt (brown- n12-18 | Dual 1 megohm audio, clute
hlack-vellow) VO LUMIE control

1-25 4 220 KLt 1/2 watt {red-red- Al2-21 1 Duaal 1 megohm audio,
vellow) BABS control

1-43 Lt} 470 K2 1/2 wall {yellow- Ald-1 1 Duil 1 megahm aadio,
violet -yellow) TREBLLE conlrul /AC switch

1-54 2 GO K 172 watt (blue-cvray- (0-2 1 DTDT phase reversal slide
yellow) switch

1-35 2 1 megahin 1/2 watt (brown- 63-2153 1 d-pogition Input awiteh
black -preen) 83-216 L B-posilion lunction awitch

1-37 z 4.2 megohm 1/2 watt {red-  462-70 1 Large knob, A Channel
red-grocn) volume

1-i21 2 120 K 1,/2 watt {brown- 462-T1 1 Small knob, B Channel
red-yellow) rolume

1A-T 1 47 K0 1 watt (yellow- 462-78 4 Medium knobs, input-hasa-
riolet-orange) treble -function

3G-9 1 100 £ T waltt
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PART PARTS
Fer Kit

No.

DESCRIPTION

Transformers-Tubes- Lamps

61-28
04 -93
411-11
411-26
4111-G&
411-108
411-136
412-1%

2

1
2
2
4
4
1
1

Audio output tracsformer
Power transtormer

RATR tubwe

L2AST tube

BANE fube

EL84/6BQ5 tube

(734 /5AR4 tube

Ted nenn piled lamp

Terminal Strlps-sockets

433-1
4311
431-2
431-3
431-5
431-13

431-1%

431-27
431-836
434-15

434-16

434-20
414-548
434 -G8
434-82

Wire
Ho-1
340n-1
343-3
d44-1

344-2
J46-1

W W e W3 O 0 B3 bt B e [ [

e ot

p—

Fuge holder

Duil 1-lug {erminal strip
2-lue terminal strip
J-lug termingl strip
4-lug terminal strip
d-lug, Forew type
ierminal atrip
h-lup, screw type
terminal strip

3-lug terminal strip
T=-lug terminal strip

T-pin miniature wafer tobe

socket

D-pin miniature water tubc

ancket

110 ¥V AC receplacle
Qetal tube socket

Y-pin molded tube socket
Niuble phono jack

Linge cord

Tength 14 hare wire
Tenglh shielded calble
Lenyrths hookup wire

(1 black, 1 red, 1 green,
1 bBlue)

Tength atranded wire
Length insulaling sleeving

DART PAHRTS
Mo, Pur Kit

DESCRIPTION

Cabine!l-Chassis Parts-sShiclds

O0-RT117 1
100-M241 1
200-M2R6 1
204-01275 1
205-K192 1
0G-3 2
206-R5 2
206-M130 1
Hardware
250 -8 14
250 -49 36
25N -56 96
250 -89 3
252-1 36
252 -3 30
252-4 12
252-7 5
202-33 |
253 -10 5
2h4-1 40
254-2 13
254 -7 g
200-1 4
2549-11 1
Miscellaneous
T3-4 1
ATD-24 1
261-11 4
390.-8% 1
dH1-6 1
4131-3 2
dial-3 1
a0h-291 1

Cabinet

Fronl Pane)]

Chassis

Input phono jack brackel
Chassis hoilom plate
fi-pin tube shield

S-pin tube shicld base
Input shield plate

#6 x 3/8" BH sheet metal
ECTewW

3-48 x 1/4" BH machine
ACTEW

§-32 x 1/4" BII machine
HUTEW

5-32 x 3/8" BH machinc
SCTCW

R-48 x T/52" nul,

§-32 x 1/4" nut

B-32 x 3/8" nut

Control nut

Push-on gapeednut
Control [Tat washer

VG internal loclowasher
#8 internal lockwasher
#d internal lockwasher
1/8" spacer

#6 apade lug

Rubibher grommet.

Ling cord strain relief
Plastic feet

Label sheet

Heathlkit logotype nameplate
2 ampere Slo-FElo fuae
Capavilor mounling wafer
Manual
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SThpP-BY-5TEP PROCEDURE

The tollowing instructicts are prescited in a logical step-by-step sequence (o enable you to
complele your kit with the lecast possible confusion. Be sure to read each step all the way throuprh
pefore bepinning,  When the siep is completed, checlo it off in the spacce provided. This 1s par-
ticularly important as it may prevenl eerors or omissions, especially if your work is inter-
rupted. Some kit tuilders have also found it helplul {0 mark each lead in eolored pencil on the
nictorial as it is added.

We sugzest that you do the followinge before work 18 atarted:

1.

Mot kit builders {ind it Ieelpful to separate the various paris
irto convenient categories, Mufiin tins or molded egu car-
lons make convenlent travs tor small parts. Hesistors and.
capacitors may be placed with their lead ends inserted in
Lhe rdge of a4 piece of corragaled cardboard unlil ey are
needed, Values can be written on the cardboardnext toeach
componcnt. The illustration shows one method that may Le
uscd.

|

Attach the large folded pictortale to the wall above your work beorh,

[{ead several sleps abead ol Lhe aciual atep being performed. This will tamlliarize you with
the relationship ol the subsequenl aperatinng,

Lay out all parts so that they are readily available.

Prowide yoursellf withgood quality tools. Basic toel requirements consist of 3 screwdriver
with a 1/4" hlude; 4 small acrewdriver with a 1/8" blade; long-nosc plicrs; wire culters,
preferably separate diaponal culters; a pen knifg or a ool for atripping insulation (rom
wires: asolderingiron(or gun)androsincore solder, A setof nut drivers and 4 nut starter,

while not recessary, will aid extensively in construction of the Kit,

S TEP-BY-&aTP

MECHANICAL ASSEMRBLY

} Place the chasais upside dewn on the work area and orient it as shown in Pictorial 1 on

Fage 14, The three largetransformer cutouts should betoward you with the chassls reasting
on Lhe large front apron,  Gelore mountiog each part on the chassis, compare it o ithe re-
spective part on the Pictorial, to assure posilive wdentilicalon and pogilion of eomponeots,
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{f"} Starting with the upper left corner of the chassis, mount a 3-lug By pa _OCKWASHER
terminal strip at location A&, Posilion as shown using a #6-32 x
1/4" screw, bwo 16 lockwashers, and nut, Refer {a Delail 1A for
proper mounting procedure.

{ <) Install the one rubber grommet at O,

l',/il Nelect a T-lug (erminal zirip and mouont at DD, using two #6-32 x EL
1/4" serews, four #6 lockwashers, and two nuts. . ¢ 8-32xi4 BHMI

( A Mount a 3-lug terminal strip at position EE as shown, _
Letail 1A

{ /1/Lcnr::1te the two 200 € linear twist tab conlrols (#10-61) and install them at locations A and B
as shown in Pletorial 1. Befer to Detail 1D {or propere mounting to the chassis.

432
T OWUT

DAL 1-LLG &Y ¢
TERKI AL ]
&TRIP [l 198 LOCK piazLR

o |
B
o _
s T TERMITAL
o e L sk
SRR A Ak i
- T
N 13 '-,:" Y
4 oy " . )
ran FRT LOXTAOL TO PECPER TIET TABE FRAM 178 1 14 TEEN. R T T .
MEITION. TEERT T.apd IHTR ! H N Eh‘i.'; Y
ELOTE. q,'\. \"':"u l.:;..ll.ll'\.._: ,
Pt _'l'""':'xﬁa-.kxax
= R
: AL T
Ay g-324 104
= BHMS
Delait 1B
Tretail 1C

{ Inatalla dual 1-lug termiinal stripanda 4-ug terminal strip at positions FY¥ and GG as shown
in Piclorial 1, Refer io Detail 10 [or proper mounting. MNote that both terminal strips are
mounted using one screw through a comunon hole in the chaasia,

J ‘J Locate a T-lug terminal atrip and mount a8 shown at 111,

{//)—?‘ntal] d 2-lup {ermival atrip at IJ aa shown in Piclorial 1.
|

{ ount o dual 1-lug termingl strip at KK.

] Reler lo Detail LD oo Page 16 and mounl $-pin walar Llube aockels wilh gshigld base al loca-
tipns ¥1 and V2. Orient the blank pin as shown in Pictorial 1, Use 3-48 x 1/4" hardware,
ote that the socket wafer is mounted underneath the chassis,

i Tnatall 2 7-pin tube socket at positions V3 and V4. These wafer tube scckeis are mounled
as in Detail 1D with 1the exeception that the shicld basce is omitted. Note the blank pin loca-
- tion. Again, mount the socket underneath the chaseis.

(.1 Moant the two remaining 9-nin wafer tube sockets at ¥5 and VB, Nate ihe Dlank pin loecation,
{ ﬁstall Lhe [ G-pin modded Lube sockets at VT, V8, VB and V10 through the top of the chas-

sis, MHefer to Detail 1D for proper mounting and vse of hardware, Noie the location of the
blanlk pin for cach soclket as shown in Pictorial 1.
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( Place the capacitor mounting water ON TOT of the chassigal D and insiall with 6-32 § 1/4"
serews, loclkwashers and nuts,

{ /‘i/ Note Lhe keyvway and raised dot onthe octal socket and mount at location V11 from the boltom
of the chassis. Securewlth6-32 x 1/4" serews, loclowashera and nuis as shown in Detail 1D,

{ ‘f'_l. Locate the fuse holder and maounil as shown in Pictarial 1,

( _;If Install the two 110 V AC receplacies al posiliong G and H, DBend lugs G323, 111 and H2 as
shown in Pietorial 1. Use 6-32 x 3/8" screws, 1/8" spacers, lockwashers and nuts.

{ -’f'/ﬂefer to Pictoriai 1and mount the d-lug sercw type terminal strip, the DPOT alide swilch,
and the 4-lug gserew bype terminal stripat lecations MM, T, amd LL. Note the common screws
securing the terminal strips and slide switch J, The inside lugs of the terminal strips are
closest to the chassis., No mats orf lockwashers are HeccsS3ary on serows holding switch .

{ f} Ideutify one output transformer (#51 29) and Lrim (he leads (o the [ollowing lengths, then
strip 11" of ingulation from cach end and tio:

Yellow - 1 1/8" Blus - 3 3/17

Jrange - 1v Green - 3 3/47

Brown - 1 1/8" Blue-Yellow - 2 1,/2"
Rlack - 1 3/8" Green-Yellow - 2 1/2¢

DO NOT trim the RED lead, it is the proper length.

{]I [natall the prepared tranaformer inpogition A CHANNET QUTPUT TRAKSIFORMER, Secure
with ¥ loelwashera and nufa, NWolte the enlor and location of (he leads in Pictorial 1,
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{;/[dentifj,r the other ocutput transformer (#51-28). Trim cach lead to the fullowing lenglhs,
then strip 1/47 of tnsulation from (he ends and Lin:

Yellow - 3 1/21 Elue - 4"
QOrange - 3" Green - 4 1/2"
Brown - 2 1/2" Elue-Yellow - 3 1/4"
Red - 3 1/27 Green-Yellow - 3 1/4"
/" DO NOT irim the BTACK lead, it 1s the proper lensth,
{

Install the preparcd transformer in position B CHANNEL OUTTUT TEANSFORMER. Se-
ure wilh 48 lockwashers and nuts. NMNote the color and localiom of the leads in Pletorial 1.

(/) Mount the power transformer {#54-33) in like manner. These leads are precul and tinned
to proper length. Note the pusition of the lrads and secure with #8 lockwashers and nuls.
{/1’ Compare the chazsis with Pietorial 1. The twoshoold be identical a0 far as parts mounting
and orientation with the exception of the d-geclion filter mounted at wafer D, Cheek all

mounting haedware to be certain all parts are tightened securely, then proeced wlth the
following steps.

{ ~¥ Turn the chassis right side up and refer to Pictorial 2 [m Lhe Mnllowing steps.

{ /f'.inﬁl:ill fwo 3 -lug larminal strips NN and PP using ane 6-32 x 1/4" serew, two #6 lockwash-

arg and a nut. The gcrew ia inscrted from the top of the chassig, See Netall 1€ for proper
uac of hardware.

(-} Mount a 3-lug terminalstrip al RR. Slightlybend the stripover the large culoul in the chas-
aig, for it must clear the tube shield to be mounted immediately 1n back of it later.

[ "’f# Mount 2 3-lue lerminat strip at 85. Bend this strip slightly also Lo be sure it will elear the
tube ahicld.
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PROPER SOLDERING TECUNIQUES

Only a small percentage of Heatbkil purchasers find it necessary to return an instrurmen for
factory service. Of these instruments, by far the largest proportion of matfunctions are dus
te poar or improper soldering.

If terminals arebripht and vlean and free of waz, frayed insulation and ¢lher Inceign suhstances,
no diffleulty will be experienced in snldering. Correctly soldered conneclions are essential if
the performance englneered into a kit is to be fully realized. I you are a beginner with no ex-
perience in soldering, a half hour's practice wilh gsoeme odd lengths of wire may be a worthwhile
investment.

For most wiring, a 30 to 100 watl iron or 1t8 equivalent in a soldering cun is very satislactory.
A lower wattage lron than this may nol heat the connection enough to flow the solder smosihly
aver 1he 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, zll wire uzed is the type with the colored insulalion (hoakup
wira); the size of the conductor is the sume for all eolors of hookup wires furnished with
your kit. In ihe case that bare wlre 18 to be covered with inaulating sleeving, the phrase
"use sleeving' will e vaed.

2.  Teads on resistors, eapacitors and transformeres are gencrally niuch longer than they need
te be to make the indicated conncctions. In these cases, Lhe excess leads should be cut oif
hefore the part is added to the chassis. In general, the leads should he just long enough Lo
reach thelr terminating points, Wherever there s a possibility of bare leada ahorting to
pther parts or to the chassis, the leads should be covercd with insulating =leeving.

3. Crimp or bend the lead (or leads) around the terminal to form a good poinl withoul relying
on solder for physical strengtih, If the wire is too large to allow bending, position the wire
30 that a good solder connection van slill e made.

4, Position the work, if possible, aothat gravity will help to kReep the solder where you want L.

5. Place a flat side of the solderinr iron Lip against the joint to be soldered until it is heated
gulficiently to melt the solder.

6. Then place Lhe solder against the heated terminal and it will immediately flow over the
joint: use only encugh sulder (0 Lhoroughly wet the junction. It is usually not necessary to
fill the entire hole in the terminal wilh solder,

7. Hemove the aolder and then the iroun from the completed junction. Use care not to move
the leads until the sulder is solidified.

CREIMP WIRES HEAT CONNECTION APPLY S0QT DET AT.I.OW SOLDER
TGO FT.OW
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COLD SOLDER JOINT PROFER SOLDER COLD S0LDER JOIKT
CONNECTION INSUFFICIENTLY CONNECTION CONKECTION MOVED
HEATED WHILE COQLING

4 poor or cold golder jolnt wllk usually look crystalline and have a grainy texture, or the aolder
will stand wp in a blob and will not have adhered to the joint. Such joints should be reheated
until the sclder flows smoothly over the entire junetion. In some cages, it may be necessary
to add z little more solder to achieve & smooth, hright appearance,

NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REEFAIR OR SERVICE
INSTRUMENTS IN WHICH ACID CORE S0LDER OR PASTE FLUXES HAVE BEEN
USED. WHEN IN DOURT ABCUT SOLDER, IT IS RECOMMENDED: THAT A NEW
ROLL PLAINLY MARKED "ROSIN CORE RADIO SCLDER" BE PURCHASED.

The atbreviation "NS" indicates that a connection should nol be anldered as yet for other wires
may nesd (o be wlded. When the last wire is installed, the terminal should e soldered and the
apbreviation "5 is used tup indicale this. Motc that a number wiil appear after each soldur
instruction. This number indicates (he number of leads that are supposed to be connected to
the terminal in question betore it is soldered. Foe example, if the instruction reads, "Counect
ane legd of 2 47 K& resistor to lug 1 {8-2), " it will be underslood that there will be two leads
connecled tolhe lerminalat the timeitis soldered. This additivnal check will help avoid errors.

MAIN CHASSIS WIRING

{ "i Turn the chassis upside down and refer to Piclorcial 3 on the fold-out from Pagre 4 {or {he
following steps. The lead dress is very critical tn s1] chassis wiring and to assure the
linegt operation of the compleled anit, all leads should be placed close to the chassls, and
all components should be positioned exactly as shown in the pictorials.

| ¥ Thepreviously mounted transformers will be connecled {irst, starting with the A CHANNEL
DPTPUT TRAKSFUORMER.

(Y Connect the YELLOW lead from the A CHANNEL QUTPUT TRANSFORMER to lug 1 of
{erminal sirip LL (N3, _

( ¥ Connect the OHANGIC lead to L12 (S~4r—" 7

(" ) Counect the BROWN lead to LL3 (3-F—

{ 4 Connect the BLACK lead to LIA (NS).

{ »f’l’i:mrist the GLUE and Lthe GREEN leads located at the oppositeendofthe A CHANNEL QUTPUT
TRANSFORMET togeiber, dress them tight to the chassls,-around the TEANSFORMEN
bottom bell, and coanect the BLUL lead to pin 7 of VB (54,
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[
{ ) Copnecl the GRIEEN lead to pin 9 of V8 (S’—/ll.‘.l.

{/’)/DIH:*SE the RED lead across and close to the chasais up to lup 1 of terminal strip HH (N8).
Refer to Pictorial & for proper lead rouling,

-

{/") Twisl the GIIUEN- 'I'ELLg)Vﬁd the BLUE-YELLOW leads together and ronnect the GLUE-
- YELLOW to pin 7 of V7 (3-1).

h "lr.
f//}(fmmﬂnt the GREEN-YELLOW lead o pin 9 of V7 gﬂzl}.

{ Connect the BLACK lead from the B CHANNEL CUTPUT TRANSFORMER to lupr 8 of slide

switeh J (N8).
{ #} Connecl the YELLOW lead to lug 3 of t€rminal strip MM (KS).

{ A Connect the OBANGE lcad to MM4 (S41).

L

[/‘J/C‘nnnﬂﬂi. ihe BROWN leud (o MMS5 (H-1),
LA

Dressthe BED lead located at the opposite end of the B CHANNEL QUTPUT TRANSFORMER
acrogs the ehassis, and up to lug 1 of terminal sirip HH (N3],

I[/]I/ Twisl the GREEN and the DLUE leads together. dress them eclosc to the chassis, around
the Lottom bell of the transiormer and connect the GREEN lead to pin 0 of ¥i0 {SZI}.

{ /{_Cﬂnnnct the BLUE lead to pin 7 of V10 I[S-f{]

{ ({Twist the GHEEN-YELLOW and the BLUE-YELLOW leads together and dress the bwisted
pair close tothe chagsis around the bottom bell of the/transformer as shown in Pielorial 2,
Connect the, GREEN-YELLOW lcad to pin B of V¥ (841) and the BT.UR-YET.LOW lead to pin
Tof VO (341).

{ I{ Connect the lonpest of the two BLACK leads from the power transforter to lug 2 of the AC
; receptacle G {MS).

{ \j Connect the shorter BRTACK lead io lug 2 of Mege holder F(NS).

f /{'Twial the two LKL leads torether and connect the short lead to pin 4 of V11 [g/l}.

(") Connect the lInnger REMN lead to pin 6 af ¥11 {57{']. !

{ 7 Twist the two YELLOW leads together and conpect the short lead to pla 2 of V11 {E-J/‘J.

{ /} Connect the longer YETLTOW lead to pin & of ¥11 (N3,

{ /‘} Twisl the lwo GREEN leads tovether, dress them around the hottowm bell of the transformer

up to the A Channel filament balance control A. Cotmect the short GREEN lead to A3 (NS).

. Betfer to Pictorial 3 for proper lead dress.

[ /}' Connecl the lonper GREEN lead lo AL {NS).

{ A Twist the two BLUE loads together, dress them over the grcocen leada up o the B Channal
filament balance control B, Connert the abort BT.UR lead io BS (INS).

(f} Connect the lonper BLUE lead to Bl {NS}. The RED- YELLOW lead 15 not connected at this
time,
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In the following steps a prepared lead designates one which has been cut to the specified length
and both ends stripped of 1747 of insulation, unless otherwise stated. Befer to Pictorial 3 for the
proper lead dressof each wire belfore perefovmingg The sleps, Dress each lead close to the chas-
smim and posilion exaclly a= shown in the pictorials to assure the finest operating amplilier.

VJ’Prepdre a6 1/2"lenpthof RED hoolup wire and connect one end to pin 1 of V1 (NS). Dress
iz lead along the large chassis culout over to lug 2 of terminal strip HH (NS).

()/] Prepare a 7 1/2" length of REN haokup wire and connect ana end 1o pin 8 of ¥1 {(N3). Dress
the other end along the large chagsis culpul over (o Tug 3 of HH (NS,

"

I{'Tfr:apdre all/2" length of GREEN hookup wire and connect one end to pin 2 of V1 {S//
Pss this load throuch the larege chassis cutout and leave it to be connected later,
{

Prepare a 3 1/2" lengih of GREEN hookup wire 2nd connecl one end (o terminal strip AA2
{(NS). Druss this lead throuch the hole in the chassis located directly below AA2 and ieave

to bhe connectod later.
Connect one end ol a prepared 4" lengelh of BLUE hookup wire {o pin 2 of V2 [57'1‘] Dress
the other end through the larse chassis cutout and leave to be connected later.

(. } Prepare a 97 leugth of RED hookup wire and conncct one end to pin 1 of V2 (N8), Dreas the
lher :and cloze Lo ihe previously inatalled red wires and comnect to HH4 {NS).

{/5 Prepare a 6 length of BED hoolkup wire am:l connect one end o pin 6 of ¥2 {NS). Dress the
other end close to the chassis wear the tube socket over to HHS {KS).

‘,V‘J’ Prepare 1 6" lenpth of GREEN havkup wire by atrippiog 1/47af insylalion from ane end and
L/2" of insulation frum the ather end, Insert the 1/2" siripped end throuph pin 5 (5-1} over
to pin 4 of V1 {5-1). Leave the other end free,

i Prepare a ' lengih of BLACK hookup wirein the vdual mamer amd connect one end Lo pro 8

al V1 ( %fi}

{Fﬁ Hefer to Pictorial 3 and twist the GEEEN and the BLACK wires together, dress them close
to the chassis and connect the GREEY wirc to pin 3 of V3 (N8}, Connect the RLACK WIRE

ta pin 4 ol V3 (NS),
(l,‘_,.v} Prepare a 6 3/4" length of GRELN hookup wire and connect one end to pin 3-of V3 (NS),
() Trepare 2 6 1/4" lenpth of BLACK hoolkup wire and conncet ene end to pin 4 of V3 {NS.
{-*T'f'.l"wisl ihe pairiogelher, dress {hem close tolhe chassis as shown in Piclorial 3 aod conneci
the GREEN wire to pin 4 of V& {INS5). Connect the BLACK wire to pin 5 of VE {N3).
ELA Prepare a 7 1/2" lengih of GREFRN hnokup wire and eonneed one end to pin 3 of V3 {Sfﬁ}.
{ 4 Prepare a 7 3/4" length of BLACK hookup wire and connect one end to pin 4 of VI (!—3}.

I[,Ji"‘il'wist. the lwowires logeiber, dress them close 1o the chassis as shown in 'F"i[ Inrial 3 anid
Cuonnecl lhe GREEN wire to pin 4 of ¥7 (NS}, Conoect lhe BLACK wire Lo pin 5 UI Vi [NS),

IIf ] Prepare a 4" lengih of GREEN hoolkup wire, conneet one end to pin 4 of v7 (5- ,E’}

{iyfaﬁarc g 4" lenglh of BRTACK hookup wire and connect one end to pin o of V7 Lﬁ-ﬂ].

( Twist the two wires tocserther, dress them close to the chassis as In Pictorial 3 ang connect
ihe GEEEXN wire to pin 4 of V8 {S;rl]l. Conncet the BLACK wire to pin 5 of VB (S41).
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t 4

{ __},-"ﬁrepare a 3 3/4" length of GREEN hookup wire and connect one end to pin 4 of V& {E(—/E}.
I[’f}l_ Prepare 2 3 3/4" length of BLACE houkup wire and connect one end to pin 5 of Vi {S;rﬂ].

( f} Twist the two wires together, drcss them cloge to the ehassis a3 in Pictorial 3 and connse|
the GREEN wirc to lug 1 on control A (8-}, Comnect the BLACK wire to lug 3 of control

A {E,gy.

{ /T/Prepare a4 1/2" length of BLUE hocokup wire by stripping 1/4" of insulation Tram one end
and 1/2" of insulation frem the nther end. Tnsert the 1,/2" airipped end (hrough pin 5 I[S/l]
over o pin 4 {841} of V2,

{,-’ﬁl Prepare a 3" lenpth of BLACK hookup wire In the wsaal manner and connect one end to pin

( H/T‘-‘fiﬂt the two wires together, dreas them close (o the chassis as shown in Pictorial 3 and
connecl the BLUE wire to pin 3 of V4 (NS}, Connect the BLACK wire to pln 4 of V4 (IS).

{/ﬁ Prepare a 4 1/2" length of BLUE hookup wire and connecl ane and 1o pin 3 af V4 (NS),
{ /) Prepare a 5" lengih of BLACK hookup wire and connect one end to pin 4 of ¥4 (NS).

( air""'IWist the two wircs together, dressthem elose to the chassis as in Pictorial 3 and conneci
the BLUE wire to pin 4 of V& (N8). Cennect the BLACK wire to pin b of V8 {NS).

{ 4 Prepare a3 1/2" length of BLUE hookup wire and counect one end to pin 4 of Vo {&1"23.
( ,ff Prepare a 3 1/4" length of BLACK hookup wire and conncet one end to pin 5 of V9 {H‘-E}.

{/f Twist the two wires togethar, ‘eas cloge 0 the chassis as in Pictorial 8 and connect the
BLUE wire to pin 4 of V10 (S-4), Connect the BLACK wire to pin & of V10 {341},

-

I[-"'Tﬁ Prepare 3 4" length of BLUE hookup wire and connect one end to pin 3 of V¢ {3-7).

{ ) Prepare a 4" leogih of BLACK hovkup wire and connect ome end to pin 4 of v4 (8-3).
{f} Twist the twowires together, dress them closc to the chassis as in Pictorial 3 and conneci
the BLUE wire to pin 4 of ¥3 (N8), Connact the BT ACK wire 1o pin § ol V5 (N3),

{ /}/E:-epa:-e A 7' leneth of BLUK hookup wire and connect one end to pln 1 of V3 (5-2).
{ ’fif FPreparc a 7" length of BLACK hookup wire and counact one end 1o pin b of Va {(5-2).

.-} Twist the two wires togelher, dress them close to [he chassis 4s in Pictorial 3 and connect
the BLUE wire {0 hue 1 of control B (5-2), Connect the BLAUK wire to lug 3 on control B
[S-21,

{ f} Prepare a 3 3/4" length of RED hookup wire and connecl one end ta pin § of V3 (NS). Dress
thig lead as in Piclorial 3 and connect the cther end to lug 6 of HH {NS).

{ ’T/Prep'd.re a 4" lengih of BED hoolkup wire and conncet one end to pin b of V4 {(NS), Nreas 1lis
lead as in Pletorial 3 and conncet the other end tn AHT {NS).

(") Prepare a 12 lengih of BIUR hoskup wire and connect . one end to terminal strip DL (NS,
Comnerd {he olher #nd {0 screw terminal strip MM3 (88). Dress this lead close te the chas-
s5i5 as in Pictoriat 3.
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I[,/{ Prepare 2 1 1/2" lenglh of BLUE hookup wire and connect one cud to DD2 (N8). Connect.
) the oiher end to pin & of V5 (N3)., Dress this lead elose to the chasais,

/] Preparc 2 177 length of GREEN hookup wire and connect one and to DP5 (NS), Dress tids
lead as shown in Piclorial 3 and conoecl (he olher end to serew terminal strip LL1 (S42).

( 4 Prepare a 2' length of GREEN hookup wire and councet onc end to NG (MN3). Dress the
lead close to the chassig and connect the other end to pin 8 of V& (NS,

[ 4 DPrepare an 8" lengthof BLUE hookup wire and conneet one end to terminal strip GGl (NS).
Dreggihislead elose (o Lhe chussis as shown in Pictorial 3 and conneet to pin 2 of V10 {(NS).

{.-) Prepare a 7" length of BLUE hookup wire and connect ane end io GG2 {NS), Dress this
lead eloge to the chaasia as shown in Piciarial 3 and connect to pin 2 of v8 {NS).

(-] Prepare a 2 1/3" lenpth of GRERN hovkup wire and connect one cnd to pin 3 of V7 (3-1),
Dress this lead cloge tothe chassis as shown In Pletorial 3 and eonnect ta pin 3 of VB (NS,

(.} Prepare a 3" length of ORRAN haokup wire and connect une end to pin 3 of V8 (NS). Dress
thia lead cloge to ihe chassis and connect to pin 3 of V10 (NS,

{ -} Prepare a 10" lenpth of GHEEN hookup wire and conncet one end to GG3 (N8, Tiress this
lead close (o the chassis as shown in Pictorial 3 and connect o pin 2 of V3 (NS,

{ .} Prepare an & 1/2" lenglh ol GREEN huukup wire and connect one end to GG4 {NS). Dress
ihis lead close (o the chassis as shown in Pictorial 3 and connect the other end to pin 2 of
V7 (NS

] }’brnparc a2 2 1/2"lcugth of BLUE hookup wire and eonnecd 1o pin 3 ol V10 {S—ﬁfﬁress this
lead close to the chagsis aa ahown in Piclorial 3 and coonect to pin 3 of V9 (N3),

{ «f’Prqpare ¢ 2 3/4" length of BLACK hookupwire and connectone end to lug 4 of serew termi-
nal strip LL {NS8). Dress this lead under the slide switeh and connect 1o J6 (N8,

{ ¥ Preparc a 5" length of BLACK hookup wire and connect nne end to .74 ($-8). Comecl the
olher end 1o K1 {N5).

( ,)f/]:’repare a4 1/2" length of BLACK hookupwire and connect one cnd to KK2 (N8). Dress the
other cond ¢lose to the chassia toward the large cutout in the chasais, Teave it o e con-
ueclad laler,

{ Preparc al lf:‘.”lﬁﬁﬂthﬂf BLACK hoolup wire and eonuccet one end b J6 Sﬁ’é Connect Lhe

)ﬁ’cr cnd to J1
{ Prepare Lhe short lenpth of heavy strunded wire supplied in the parts list, and 3 #5 gpade
lug as shown in Detall 3.

.
R
S F- O
. T
|-
1 - W
L .h- -
R
i
- -

; . lenrth
]—i'_“"‘tﬂJEg Edt;%r;.rii?: 2 3 E‘rlmp spade lug
“:t atr 1::4_1 o illq;.lliltiﬂn Twist strands, heat enda around Minned"
LTI b end : and apply '-".ujld':r at wire and reheal,
At each end. both ends,
Detall 3A
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{ ,)/Insert the tinned end throuesh the hole bevealh MW4 [rowm the outsalde edge of the chassis,
Connect this lead to J3 {MNS).

{ ,t-‘j Preparce a 1 1/27 ﬁ;zth of BLUE hookap wire and conneci one end to J3 [E-,Z(L‘Gnruect the
 plher end to J4 {(§-10. k

-
-

{/Frepare a 2" lenpth of BLUE ho ’Jup wire and conneet one oud to lar 2 of switeh JJ [S}'f,

Connect the other end to MM {S-1).

{ /) Prepare a 2 1/2" lenpth of BLACK hookup wire and connecl one end 1o J3 {8-1). Connecet
ihe other end 1n MM2 {(8-1).

{ ) Dreparce a 247 lencth of GREEN and a 24" leegth of BTACK hookup wire. Twist the two
wircs togother thelr full lengih (o form a twisted palr,

(,-"')/UI'EHH ane end under the Tuse holder (F) and one AC receptacle (G}, Comnect ithe CREEN
wire from this end to G1 (NS) and {he BTACK wire from the same end to 112 (NS),

( ,}/Fi:efer to Pictorial 3 and dress the twisted pair along the inside corver of the chassis up to
and Lhrough the rubber grommet at €. Leave the ends to be connected later,

( 7} Prepare a 14 1/2" length of BLACK hookup wire, dress one cnd under ihe fusc holder and

/G[lﬁﬁl"!t to G2 {NB).
{} Precpare u 13" length of BLUE hookup wire and connsct one cnd to 2 (5-2).

E/f} Twist the BLACK and BLUE wireatogether and dress this pair along the twisted pair pre-
viously installed, '

( ) Conneet the BTACK wire to EEY [NS), and the DLUE wire to EE1 (N3). !,r’-

[

(/) Prepare a 2 3/47 length ol BLACK hookupwire and conneet one end 1a H1 (8-}, Dress this
lead under the two AC receptucles and conneet to G2 (NS).

(/{Prepare a 5" lengih of ATACK hookup wire and;connect one eénd to H2 [57'24. Dress this
lead under the G receplacle and conneet to F1 (/1.

{*’#} Luule the 4-section filter capacitor (#25-93). Nole Lhe insulating water separating the lugs,
Three of the [vur lugs ahow a symbel between the lug and outer case. Install the capacitor
into wafer D) from the lop of 1le chassis and position the symbols as shown in Picterial 3,

Holding the capacitor firmly sealed in the wafer, twist the four ground lugs one-eighth turn
ipe the alot with pliers. Make sure the lugs are not touching the chassis,

( Adentif? the hedvy bare wire supplicd in your kit, Alibuwgh if 14 not necessary, you will
have a neater wiring jub il each end of the wire is gripped wilh pliers and an attempt to
streteh the wire is perlormed. This operation will smooth out all [he kinks and bends Lo

Lhe wire,
[ /{ Reler to Pictorial 3 and insert the wire through N4 {8}, through the center hole in FF,
then bend the end tgiward the chassis throuch pround lug 1 of capacitor D (8-1). Now solder

the wire at I't {5210,
{ ’_) Hend a 909 angle to the loft in the wire just above prommel O, Rofer to Plctorial 3 and

slip a4 2-lue lerminal stripover the end aud mount at location CC {NS), uaing one §-32 screw,
2 logkwashers as befors, and one nut.

{ 1} Reler to Pictorial 3 and bendanother 000 angte loward the inside of the chassis 4 1 /4" [rom
lerminal =ivip OCL.
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( 4} $lide a 4-luw terminal stripover the end of the heavy bare wire and positlon as in Pictorial
3 at location EB (NS). Mount EB usiug a 6-32 x 14" gerew, two lockwashera, and one nul.

{’_,,r']’fDraw the heavy hare wire through BR1 except for about 3/18" from 1he bend. Press the
wire down o the bollom ol the solder luye with 2 serewdriver and apply a small amount of
solder to hold it in place, DO NO'T fill the slot in the lug with solder for there must be
room to connect additlonal wires.

I{""i Cul {he heavy bare wira 3 1/2" [rom BB and leave il Lo be connectaed later,
{ "{Prepure ad 1/2"lengthof BLUE hookup wire and connect one eud to lug 3 of terminal strip
BB {NS). Dressthe other end through the hole in the chaszis located directly under this lug
and leave it to he connected later,

I{/‘}I Preparve a 6§ 1/4" lenpth of RED hookup wire and connect one end to CC2 (N2), Connect the
ofther end to JJ2 {NS). Dress this lead as in Pictorial 3.

- o
( J-Trepare a G 1/27 length of RED hookup wire and conneet one end to HHL (8%). Dress thig
lead as ghown in Picterial 3 and connect the alher end (o (he o Tug at I (NS).

( ¥ Prepare a 6 1/4" lengthof RED hookup wire and connect one end ¢o terminal steip JI1 (NS).
Oress this wire as shown in Fetorial 3 and conneet the end to leg & of filter capacitor 17
(NS

( ,rf Prepare a 4 172" length of EED hookup wire and connect one end to JJ2 (NS). Dross the
other end as shown in Pletorial 8 and connect to the & lug at D (N3}.

{ /}f Prepare a 7' lenglh of RED hookup wice and connecl one end Lo DDS (NS), Dress the other
end as shown in Pictorial 3 and connect to the m lug at D {Ni5),

{,’{ Prenzre a2 3" length of RED hookup wire and connect one end to D3 (N3, Conneet the
alier end (o DDT (NS),

{ 4 Connectthe ERED-YELLOW lead frow the power transformer {#54-93) to D3 {M‘ff

{ {Prepare all/2"lengthof RED hookup wire and connect one end to pin 8§ of V11 {5—‘,21{ Con-
i nect the clber end Lo the o lug adl D (NS). -
. // | -

(=) Prepare a 2 172" length of BLACK hookup wire and connect one end to control B2 {3-15.
Conncet the other end to control A2 (NS).

{/j Prepare 2 4" leneth of GLACK hookup wire andconnectone sod top A2 {NS), Dress the other
end as shown in Pictorial 3 and connect this end o D4 (NS

Dotail 4A
COMPONENT WIRING, MAIN CHASSIS

' { )} Identify o 10 ufd 35 V filter capacltor and a 2.7 K& resistor {RED-
VIOLET-RED] and preparc as in Detail 4A. Note the plus (+) and
minwg (-} marking on Lhe body of 1the capacilor,

L.mf Use sleewving on both leads of the capacltor and position to the left
and cloge Lo V1, as ahown in Piclorial 4, Conmnect the + lead to pin
3 of V1 (8.4

e WEAT RESISTOR LEAD
and the - lead o BBE1 [(NS), ANOUND ¢4 PACTTGH
LE AT, AVOID FLACING

LEADQWERH CHIWMDED
FUOMTION OF CAPAC-
ITOnR,
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Pictorial 4
/ Mosition a .1 ufd 200 ¥V capacitor beside the capacitor just ipastalled as shown o Pletorial
4, Nnie the hand marking on one end of the body of the f_-.ag(uilm-. Slip 1 1/2" of sleeving
pver the end wilh the hand and conncet to pin 1 of ¥1 (5/2), and connecl the other end 1o

AAL (NS).
{ /} Identify a 4TO KL reatstor (YELLOW-VIOLET_YELLOW), Lrim both enda to 5/18" and con-

nkify 8
I"Il;‘{.'L belween AA1 (8£2) and AAZ (NE).
I.l'Il bath leads of a 22 K2 resistor (RED-RED-ORANGE) to 5 /16™ and connect between AA2

Y and AA3 (NS}
Trim both leads of a ,0035 ufd disc capaeitor o 3/16" und vonnect between AAZ S'ffl a.nd
Be pertain all four leads on AAD are well covered with solder.

{
ﬂﬁﬁ (N5,
{ ]| Trim both leads of a .01 ufd 50 V dise capacitor to 3/4" and eonncet between AA3 u!a}

. and BR1 {N8).
{ { Slip 2 1/4" of sleeving over the band end of a 022 jufd 400 V capacitor and 1 3/4" sleeving
over the uppuzite lead,
Ve
f:l Conneect the band cud to pin 6 of V1 I{S#E} FPosition the hody of the capacitur as shown in
Pictorial 4 and pazs the other lead through the hole nearvest the front aproun.
’f Trim one lead of a 1 mepchm resizior (RROWN-BLACK-GREEN) to 3/87 and alip 1 1/4"

I:: L]
sleeving over the oppasite lewd
( ,] Itefer tn Piciorial 4 and connect the prepared resialor hetween pin 7 of V1 (N8} and 1381
Lse

FIME).
(£} Prepare a 1.2 KL resistor (UROWN-RED-REM and a 10 pid 2% ¥ electrolytic capacilon
as shown in Detatl 44, Note the plus [4) and minus (=) markings on the capadcitor,
Counnect 1he - lead to BB1 (NS).

sleeving and conneet the + lead to pin 8 of V1 (8410,
i
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I["HEI Trimihe band lead ofa .1 pfd 200 V eapacitorto 1 1/2"and slip 1 1/4" of sleeving over ihis
/ud. Trim the opposite lead to 1 lfé‘yd slip 1" lenpth of sleeving over this lead.
=21

{* Conneet the band lead to pin 1 of V23 ( Tosition the body of the capacltor closc to the
hassis as shown in Pictorial 4. Connect the opposite end to BR2 (N8).

-

{V}/ Trim both leads of a 470 K& resistui?&ELI_DW—ﬂDLET— YELLOW) to a lengsth of 5/16",
Connect this resistor between BB2 (S42) and BB3 (NS).

{ ’/‘,l Trim htothleards of a 22 K& resistor (RED-RED-ORANGE}tn 3/1G" and coanect hetween BRE3
(NS} und BG4 (NS).

( 'Vj/'Trim bl leada of 2 00356 pfd diae eapacitor to 516 and connect between 13133 {b‘ﬁ’}/;md
BB4 (NS). T*ositlon as shown in DPictorial 4. Be certaln all four leads at BB3 arce well
covered with solder. .

( f} Tritn both leads ofa .01 utd 50 V disc eapacitor to 5/8' and connect between BB {E/{}and
the heavy bare wire (S-1).

y

{ IIP}l Prepare a 10 pfd 25 V capacitor and a 2.7 K& resistor (RED-VIOLET-RED) a5 in Detail
4A, Trim the + lead of the capacilor to asip/‘l'gl.h of 1 1/4", Place a 1" lenglh of aleeving
over the + lead and connecl Lo pin 8 of V2 [(8=1),

{ Toaition the capacitor as in Pietorial 4 and connect the - lead fo lug 1 of BR [S,Bﬁac
ceriain solder hay [lowed over zll 3ix leads at BRI.

I:;.u-)/Trim the band end of o 022 pfd 400 V capacitor to g leneth of 2' and place a 1 /4" lensth
slecwving over it. DPlace 1 141 of sleeving over the other lead.

{ Posilion {he capacilorasin Picliorial 4 and comect the hand and io pin 6 of V2 {E;‘—ﬁ}. Dress
the nther end througshthe hole in the chassis near the 022 uid capacitor previcusly installed,

{ Trim onc lead of a 1 megohm resistor (BROWN-BLACK-GEEEN} to a 5/16" length and
placea 1" lengthaf sleeving over the nther lead. Conncet the 5/16" lead to pin T of V2 {N3),
pusilion Lhe body of the resislor as in Piclorial 4 and connect the lonper lead to the heavy
.bare wire {S%1)

i
{ ".Jr'j DPreparc a 10 ufd 25 V capacitor and 1.2 K& resiator (RROWN-RED-RED) as shown in De-
il 44, Trim the + tead lo a lenpdbh of 1 3/4" and slip a 1 1/2" lenpth of sleevine over this
and,

() Place the capacitor as shown in THictorial 4 1iu:l connect the + lead to pin 8 of V2 {é‘-/lj. Con-
nect the - lead to the hweavy hare wire {3-1),
e
p"’} Prepare a (0035 i0d diae capacitor anda 3.3 ¥ resistor {ORANGE-

. OLANGE-RED) as shown in Detall 4B, | W
o

( ]J{ Inscrt one lcad through pin 2 of V4 {S-V{]I and connect it to pin T of
Vd [(Sf1). Dress the olber lead loward the larpe culood in the chas-

alg, Heler lo Piclorial 4, = Ls%?upégg
{ \'/Prepare A 0033 ufd dise capacitoranda 3.3 Ki! resistor {OEANGE -
CRANGE-RETY as shown in Detail 4B, Detail 4B

-

A& “
[ - Insert une lead throush pin 20f ¥3 {H;A’f and connect to pin ¥ of Vi3 (S-1). Dress the eapac-
itor as in Pictorial 4 aud couneet the other lead te the heavy bare wite (8210,
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(*) Trim hoth leads of a .1 pfd 200 V capacitor to a length af 1 1/4" and connect the band end
to CCL (§+2). Conneet the other end 10 pin 6 of V3 (NS). Posltivo as shown in Pictorial 4.

[‘41%111 ane end of 1 120 K& resistor (BROWN-HED-YELLOW) to a length fo 7/8" and {he
uéllgf end to 1/2". Positivn as shown in Pictorial £ and copnec {he T/8" cnd to pin 6 of V3
(s®), Connect the 1/2" ond to CC2 (NB).

{ "/:J Trim one end of 2 120 KO resistor (BROWN-RED- YELLOW)in 2 length of 7/8" and connee
to CC2 (5480,

{Vﬁ Place 1 1/4" of sleeving over the other end and connecl to pin G of V4 (NS).

I[‘v‘f/Trim the pand-end of a .1 wfd 200 ¥ capacilor o 2 length of 1/2" and connecd 1o the heavy
Jare wire (SH).

{ }/} Place 1 3/4" of sleeving over the oiher lead and connect to pin 6 of V4 {df-/z‘;.

llr.'
{{/‘j Larale six 100 K9 resistors (BROWN-BLACK-YELLOW!) and trim ONL end al pach toa
lenpth of 1/2", The slx prepared rediators will pe used in the [nilowing six steps. DRefer
to Pictorial 4 for proper positloning before installing cach resisior,

;
[\/‘JI Trim the longer lead of 4 prepared resistor to a length of 1,/2" and connect between JJ1 {NS)
and L3 {Stﬁ

[l-f"} Trim the longér tead of a prepared resistor (o a length of 1" and connecl belween L1 (N3}
and HH2 (5-2Z).

1
r

{v/] Trim the longer lead of a preparcd resistor o a length of 1/2" and connect between HHE
(84} and JI1 (NS).

{/‘,l Trim the longer lead of aprepared resistur toa lengthof 1/27and connant hetween JJl {E/}
and HHS (842). Be certain all five teads are well corvered with solder,

v
-
!

—
(*) Trim the longer lead of a preparedresistorioa length of 1/23"and connent hetween JJ2 {N5)

and HAEG {8-Z).

{ '.‘/Triﬁji the lonper %2{3{] of a prepared resistor te a length of 1/2" and eonncet between JI#
(S+4) and HHT (5-2.

i

[¢ Trim both leads of a .05 gfd 400 V capacitor to a length of 3/4" and connect the band end
o pin 1 of V5 (NS}, Refer to Pictorial 5.
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Pletarial 5
: { l://%miliun the ¢

apacilor as in Pictorial 5 aund conncet Lhe otler iead to G2 {H—é'}'.'
rim the band end of a .05 g
1t

400 ¥V capucitor to z lengih of 1 /2
Tosition as shown ig Pigtore
/thn Mher lead to GG1 (53X
(V)

and the vppoaile lead o
ial 3 and connert the band lead in pin 3 of V5 (N3}, Conneci
Prepare a 220 uuf disc rapaciior and 2.7 K9 resistor (RED- VIO. 5"{';%",;,“ | ———
LET-RED) as showh in Detail BA, Refer to Dirlorial 5 fur proper
| positioning and connect the resistor lead to FFL (NE).
“ | \ﬂ/ Flace the vapacitor lead
% pin 4 of ¥3 {NS),

(hrowugh pin 2 of V5 {E-I-_A’f and connect to
(

Trim one lead of a 1 watt 17 K resisior (YEILO

ANGE) to a length of 1™ and fhe othor

"lead to FF1 {3

(\%

: Detail dA
~VIOLET-OR-
lead to 3;’4“%
Y and the 17" lead to pin 3 of V5 (
Trim ooe lead of g 1 watt, 47 KO

Refor to Pictorial 5, Connect the 3/4
S=2}.

and Lhe other lead to /4.

‘/and the 3/4™ lead i pDa R

(

-

3

resigior {YEI.LDW-‘U’IDI_ET-DR&NGE
Hefer 1o Pictorial 5.

Trim one lead of g 1 KO resisior
lcad o 7 gz

1o alength of 10
Connect the 1" lead 1o pin 1 of v5 {8
- wire {817).

Ha?é} (G a lengih of 3/167 and the othey

=¥) and the 1/2" Iead to the heavy hara
sister (RED-RED-YLELLO

d Lo pin 6 of V5 (842) and |
(H"uj Trim onc lead of a 630 KQ regiator
other lead to 1/87,

(NS) and the 1 /2

{(BROWN-BIACK-
Conncet the 5/16' Iead Lo pin Y of V5 =
{/} Trim both leads uf g-220 Eit re

Pictorial 5 and comncel une lea

W) to a length of 3/4". Refer to
he other lead to DD3 (N3).

(BLITE_GRAY-

Posilion as ghown in Pictorial 5.

lead 1o DD (8i5).

YELLOW) to a length of 3/8" and Lhe
Connect the 378" lead o pinn T of v§
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(') Trim the band lcad of a .1 pfd 200 V capacitor to 3/4" and slip 1 5/8" sleeving over iLhe
olher lead, Position as shown 1o Pictorifal 5 and connect the 3/4" banded lead to DD4 {NS},
Connect the other lead to pin 7 of Vo {2

I.',UI Trim hoth leads of a 27 K2 restslor (RED-VIOLET- DRANGE.} tv a Jeneth of 3/8" and con-
nect between D1 {NS) and DD2 (NS},

{ ¥} Trim both le ds of & 33 pul dise eapactior toa length of 5/16". Conneet between DD1 {ﬂ%
and DD2 (5

{J{j Trim the hand end of a .05 pfd 400 ¥ capacilor to a length of 1 1/4" and the other end to
1/2", Slip a 1" length of slceving oyer the 1 1/4" lead and position as ghown in Pictorial
5, Connect the 1,/2" lead lo GG3 (S22).

§ U{ Eend the 1 1/4' Iead (on the end wilh the band) over the body of the capacilor aa shown in
/ Pictorial § and connect to pin 3 of ¥ (NS).

{
Pogition ad shown in Pictorial 5. Connect the band lead to pin 1 of V6 {5} and the 17 lead

to GG4 (3-£2},

{u"} Prepare a 220 puf dise vapacitor aund 2.7 KQ resistur (RED-VIOTET-RED) as shown In
Delail 5A. Refer to Pletoriat 5 and eonnect the reslator lead to FF2 (N5).
£

} Trim the bgm-:l end of a .08 ;fd 400 V capacitor to a length of 1/2" and the other lead to 17

( 3\ #Place (he capacilor lead through pin 2 of V& {E—- and conneot to pin § of VB {HS).

{ ¥y Trim omec end of 3 1 watt 47 KO resistor (YELIOW-VIOLET OBANGE) 1o 2 length of 3./gm
and the other lead to 374", Posilioning a3 ghown ln Pictorial 5, connect the 3/8" lead to
FF2 (5-2) and the 3/4" lead to pin 3 of V& (S/2),

{‘-_} ,-'I'rim both leads of a _t;ﬂ/resiﬂtnr {(BRCOWN-BLAC "’-’JRED} o4 length of 1/27 and connect
“between pin 8 of V6 (5-8) und lug 2 of control A (S

{xA Trim one lead of 2 1 watt 47 K2 resistor (YETLOW-VIOLET-ORANGE) to a learth of 3/4"
cand the other lead 10 1 1,/2",

{'/} Hcfcr to Pletorial 5 and conpeel Lhe 8/4" lead topin 1 of V6 {5"-/2} and the 1 1/2" lead to DDY

{ 5 Trim boih leadas of a 220 I{H resistor (RED-RED-YEITOW) to a length of 1/27.  Connect
! one lead to pin 6 of vﬁ (#42) and the othor lead to DDT (NS).

Cgls Trim both ends of o 680 K2 resistor (BLUE-CRAV-YELLOW) to a length of 1/2" and can-
\/ nect beiwean DOT (344) and pin T of VB {NS,
()

Trim the band end of a .1 pld 200 V capacitor to a lengthof 1. Slipa 1 1/4" length of

; #leeving over the other lead.
."

{ Iy Position the L-‘Lpd{_ilﬂi Ax qzhwn in Pictorial 5. Connect the band end to DM (5-4} and the
other load to pin 7 of V6 (642

[ b Trim both leads of a 27 K& resistor {RED-VIOTET-ORANGE) to a length of 3,/8" and cun-
“opeet belweesn DD0 _['["CF-'.] and DG [(NE).

ot - -
{47 rign balh leads of o 33 pof dise capacilor to 2 leogth of 378" and connect belween DD
(543) and DG (LB
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{ Locate four 470 KD resistors (YELLOW-VIDLET-YELTOW) and trim QNE lead of each to a
lenglh of /8" and bend toa right angle to the reaisior bwody, Hefer {0 Pictorial 6 for proper

‘/vhsi!iunin[ﬂ; hefore completing the inatallalion of these four prepared resiators.
[ ¥ T

rim the longer lead of aprepared resistor to a length of 3/4" and counect between pin 2 of
V8 (8%2) and EK1 (NS).

{\/Trifn thé longer leadof a prepared redistor to a length of /47 and connerct hatween pin 2 of
hd UNI } and KK2Z (N5,

{ rim the longer lead o a prepared resistor to g Iengih of 5/8™ and conucet between KKL
S-F) and pin 2 of V7 (842),

Trim the longer lead Q;f/i prepared resistor toe a length of 5/8'" and connect petween KK2
and pin 2 of v¥9 (3¥2).

(
(s

{"/Trim onc lead of a 100 £, 7 watt resistor to & length of 1/2" and the other lead to 1 1/4",
Blip a 1'" length of sleeving over the 1 1/4" lead.

( V{ Counnect the 1/2" lead to the center insulaled hole of terminal strip KK (N8). Refer la Pic-
. torial 6. Connect the 1 1/4" lead to pin 3 af V9 {F/2).
h

Trim the - lead of 4 S0 uid 25 V eapaeitor to a lenglh of 3/8" and the + lead io 1. Slip a
3/4'" length of skeoving over the L;.:learl.

{ \J//Cnmmr:t the - lead lup)«'ﬁg center insulated hole of terminal strip KK {Sk{}r Connect the +
clead te pin 3 of V& {873),

| Trim bothleads of a 100 i resistor (RROWN-BIACK-YELLOWY to a length of 3/8". Con-
nect between EE2 (NS) and EES (5-2).  See Pictorial b on Page 29,
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;) Trim bolh leads ol a 4.7 T{ﬂsjésiatcrr {YELI.CIW—VIDLET—HED‘,I L od teneth of 12", Con-
lect belween the = lug of I (343 and the w lug of D (NS).

(v}, Trim both leads of a 15 Kid rediglar (BROWN-GREEN-ORANGE) to a length of 1/2". Con-
nect between the mlug of ) {¥-3) und the 4 lug ol D (NS

} Trim both leads of a 22 - resistor (RED-RIED-ORANGE) to a length of 1/2" and connect
between the a lug of D (33} and D5 (8WR).

{Vf Locate the input bracket, foyr dusl phono jacks, sixteen 3-48 x 1/4" screws and sixteen
3-48 nuts,

{7} HefertoNetail TA and lnstall the four phone
lacks as shown, using the %3-48 hardware,
No lockwashers are necessary. Mount all
(vur input jacks befure tightening the hard-
widre, position each flat againat the inpug
bracket, then tighten the two center jacks
firat Be vertiin the jacks remain flat and
do not overlap. Recheck each serew for
tightness; these are (he pround points lor
the amplifier and must be secure 10 elimi-
nate hum and noise. Bend the pround lupgs =0
to a 907 angle with the input lugs, as shown R
in Delail TA.

Detail TA

{ lr’j} Prepare the remalnder of the #14 bare wire as in Piciorial T and install the wire throyeh
the pround lugs. Selder the wire to z2il lugs.,

(ﬁ delect bwo 47 KO resistors (YELT OW-VIOLET-CRANCGE) and trim cach of the four leads to
F1/2n,
!

!
(V) Tustall the resistors as shown in Pictortal 7, Soldor the connections to the hare wire,

Pictorial 7
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Pictorial 8

{\”‘*’I} Mounl the assembly onthe chasais usaing 6-32 x 3/8" BH machine Strews, two dblockwashers
and nuts. Refer to Piclorial 8. Firmly tighien the nMonnting screws, Make sure none of
Lhe wires are caught between the braciet and chassis,

( } Conneci the resialor-capacitor netwark from pin 2 of ¥4 tn {he heavy bure wire extendingr
from ihe input hracket {NS}. Refer to Pictorial 8. '

( "/C::}nnect the BLACK lead from KK? Lo the heavy pare wire extending from the input brackei
(3-2).

{‘%A Turn the chassls right side up
an your waork area and refer tg
Pictorial % far the iollowing

Bteps,

{ \I/Trim the lcad at the hand end of
a.047 ufd 400 v capacitor tn g
lengthof 11/2" and placc a1 | /4
lengthof slecving over il, Trim
the opposite lead to 1 1/4" and
place a 1" length of slecving
nver it

N Position this o apacitar as in
Pictorial 9 aud conncei the band
cnd o NN1(NS), Dress ihe other
leadthroughthe hole inthe clms .
%18 and counect te pin 5 of V3

{ lx;l‘rim both leads of a .047 ufd
200 V capacitor tn g Iength of

13/4"and place a 1 172" lenpth
of gleeving over each end, Fictorial 9
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({} Place the capacitoras in Piclorial 9 and connect the and end to PP1 (NB). Dress the oppo-
gite lead through the hole in the chasgiz and conneet to pin & of V4 (B,

[V( Place a 1 3/4" lencthof slesving over the lead oppnsite the band on L2 etd GO0 Y capac -
itor, Coonect this lead to KN2 {N8) and lay the capacitor on top of the chasais. RBeloer to
Pictorial 9 fur proper positioning.

(\/}r'" Plice a 1 3/4" length of sleeving over the lead apposile the and on a L0302 ufd 600 ¥V capac -
itor. Conneecl (his lcad to PP3 (NS} and position as the ane previously installed.

(.}) Trim the band end of 1wo 022 utd 40 V vapacitors to a lenpgth of 2/4", Connpect this lead
ul one capacitor to NN3 (N3) and dress the capacitor straight up friom the chassais,

I{"/} Connect the trimmed leadof the other capacitor to PP3 (NS) and dress the capacilar straight
up from the chissis.,

{ Y Prepare a CREEN and a BLUFE 3 1/2" length of hookup wire by stripping the ends ol 1/4"
Insulation,

{ 'i_}' Conneect ome cad of the GREEN lead tg NN3 {Slré}* Dress this lead sireaight up Irom the chas -
518,

{U} Connoct the DLUF lead to PP3 (5¥3), Dress this lead straight up from the chagsis,

{\/} Trim one lead of a 10 KQ resistor (BROWN-BTACK-ORANGE) {0 a length of 17 and con-
nect (o NN2 (N8). Dress this lead atraight up from the chassis.

!
1

( li'ﬂ;. Fead one uncut lead from a 10 KQ restsior {BROWN-BLACK-ORANGE) throuph FP2 '[:‘V{}

)

and connect to NN2 (L8}, Dress this resistor straight up from lhe :hassis.
(*ﬁ

Trepatre a 4 1/2" length of BLACK hookup wire by strippiig poth ends of L1/4™ insulation,
Conmert one cnd to NN2 (843}, Dress this lead along the chassis as shown in Pictorial Y,
Leave Lhe other end free to be connected later.

(‘J} Slip 1 1/4" of sleeviny uver one lead of & 100 K$t resistor (BROWN-BLACK-YLELILOW) and
eonnect 1hia lead to KNL (NS}, TDress this resigior straight up Trom the chassis,

()% Trim one lead of a 200 ulﬂk%n capacitor e 1", place 3/41 ol slesving over Lhe lead, and
{ connect thiz lead (u NN1 (3- Diress Lhis lead straiphl up from the chassis as shown in
Pieiorial 9.

1

{k“'h glip 1 1/4™ of sleeving over One lead of a 100 Ki resislor (AROWHN-BLACK-VELLOW)] and
connect thig lead to PP1 (NS}, Dress thig resistor straipghl up from the chasszis,

{

( u.]i Trirm one lead of 2 200 wuf dige capacltor e a length of 17 and slip a 5/4" length of sleev-
% ing over the lsad. Connect to PPI (8v3). Dress lhis lead as in Fictorial .

( L‘{ Check the solder connections on all lugs of terminal strips WM and PP, for they will be
partially hidden Ly a contral o be installed later and defective wieing would be diflicull to
locate after the unit is completely asscembled.
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Detail 104

'
L
]

Plctorial 10

\'! '] .
[ ¥) Pﬂﬂlflﬂlll the froni panel as in Detafl 10A ang install Lhe
Heathkit logotype and neon pilot Iamp as shown,

(v Position ihe front panel on the chassis and

_ mount Lhe
\ five controls as shown in Pictorial 10 and Detail 1013,
L !

(\) Connect the GREEN wire of the twisted pair exte

I ing
lrom grommet C located under con g

- ¢ control 1.1
Refer in Pictorial 11, u LB (3g1},

{ ‘}\annect the REACK wire ol the twisied pair to 1.7 {SU{]'

whbdise ca

1o L3 {.E:LU'I

f&/}/ slip a 1/2" lenlgth vpf sleeving over the lcad of the 200
JACIOr fram NN1; trim and comnmert this lead

. . 1-
. . L,
a DL P
. e, .
R I |
3
'_.\_ -

PLaIH GO
SPFCO Mo

.-"[ '

E -
AL waiz1a
ﬁ:if_’ A NEG PHOST

S

'* - . .
. '\-\._;_.-'"' )

Detail 10B
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Pletorial 11

Slip a 1/2" lengih of s'r.eevingm'er the lead of the 200 nout disc capacilar from PPL; trim
and conncet this lead 1o 1.6 {f1). Refer to Pictorjal 11,

Trim the lead of the .022 ufd 400 ¥ capacitor from MNN3 to a length of 3/4™ and connect to
M1 (NS). -

Slipa 1 1/4" length of sleeving over the lead of the 10 K resistor (FROWN-BLACK-OH-
ANGE) from NNZ and connect to M1 {8} 2].

Trim the lead of the 022 pfd 400 V capacitor from PP3 (o a length of 3/4" and connect 1o
M4 (N5, ;

Slipa 1 1/4'" lengt] of sleeving ﬂ‘lﬂaré% lead of the 10 ¥4 resistor (BROWN-BTACK-OR-
ANGE) from FPP2 and comect to M4 (32,

Counect the GERN lead trom NRJ to M2 (N3],

Crnmert the BLUE lead from PP3 o Mb ENS).

3lip a 1 1/4"" length of sleeviog ovar pach lead of a 1OU Ef resiatnr (BROWK-BLACK-YLEEL -
LOW) and connect it between M2 {SY42) and L2 {N8).

Slipa 1 1/4" lengihol slccviufzmrer\%;ch load of a 100 K reaistor {BROWN-BLACK-YEL-
LOW) and connect it belween M3 {(8-2) and L3 (NS},

Slipa 1 1/4" lengthof sleeving uver the lead of the 100 Ki? resistor (CROWN-RLACK-YRL -
LOW) from NN1 and eounect to M3 (NS).

Slip a 1 1/4" temlhol glesving over the lead of the 100 K resistor {BEOWN-BLACE-YFT.-
LOW) {rom PPL and connecl Lo MG (NS).
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/,

) :un':;ja t{hc I; rd lead of the 002 fd G600 Veapacitor from NN3 o a leagth of 3./47 and eonnec

b ..-'_- -
{ ') !"IL‘}I"uwrnE i;; bj nd lead of the 002 :[d 800 ¥V capacitor ltom PP to & lenoth of 374 and conneet

{ \/UIE)‘HHEH The BLACK lead previously allached to NN2 throuph both lugs of K1 (NS, Do net
Lrimp lhe two lugs topelher [or there will be additional leads eotnnecled to these lugs,

{ (Tnm brth [eads of 9 002 wfd 800 V capac]
: 4 .002 u pacilor Lo 371" and econnect the band lead (o the 1
carcat the {ront panel at K1 (NS, Conmecl the otlher lead to LI (SM). UEE
"L
{

Trim both leads of a 002 ofd 600 ¥ ecapzes °*
i . HoL A2 apacitor Lo 3/47 and eonnee! the band.efid 1o the 1
!'__.arrhest from ihe front panel al K1 [NSI. Crnnect the other lead to L4 (838, o

o
{r-;]i Ecfer in Detail 114 lor proper stripping of the shielded lead used in the following sileps,

Taking care wial
(o cut outer layer
al wary thin wires
(shield) remare
wuler Ilngulaklon.

Hemuse
e ingulatinm
and Lio bath laada 4

" Heat lead unly

hasg etough Fur
solder to Mo,

/ Allow to et e N
Lelere proceadig.

Twisl wirea
infn e atrand,

|

Detail 118

;
!

1 . ) o . . .

(%) Inserl the end with the gl clding removed through the hole in the chassis nesr V6. and oo

nect to pin & of V6 (

{ L,Jr"bunnect the 347 1wistod shield lend to switch lux K1 . . o
’ ’ : - M - 1 .
_[I-l-_-lnt ]:'n.nﬂ].. ID { b] Lﬂﬂn?l 1 I thE- lug‘ uncaresl ”'H:"

[\V{ Dress he insulated lead under switeh B amd ronnect (o K5 (8-1),

DPawe 3%



2149 -
B - . - e

\/ Delail 11,

{._,r". Prepare ¢ T 1/3" length of ahiclded lead as ip Detail 11C. |
{V( Connect the longest insulated lead to K3 {St}'{] \

{ Conngct the adjacent twisled shield to the lug farthest from (he {ront panel at K1 (25},

: Igi?lart Lhet nther end through the hole near V5 and connect the ingulated lead 1o pin 8 of
b Slip 1/2" of sleeving over the twisted shield and conncet to the heavy bare wire [(SyX).

{ ) Strip both ends of 2 2 1/2" lenpth of GREEN hookup wire and connect one cud to K2 {B;/i}.
()i Counccet the olher end to K7 {NS).

{ V{r Slrip both ends of a 3 1/2" lengtfh of GREEN hookup wire and connecl une end to K7 {3?!}.
. Connect the other end to L2 (S8, 5

Jootrip hoth ends of 4 4" length of BLUE hookup wire and counect one end io KB (N5,
\/}' Cotmnecl the other end to LS { I,
]

4 SE\?(I} both cnds nfal 1/2" lenethof BLUE hookup wire and connect betweeon K6 (&,‘ﬁl and K4
: .

(5¥1).

{ } Prepare a shielded lcad as shown jn Detail 12A and one as shawn in Detail 12B.

IIF*.I'.-"'E':“." REMOVE
. SHIELDING

'|m‘J+.| ! -J.lm"
b 172"

Tetail 174

A REMOVE
e, Y SHIELDING

—F

—Jlfd:‘-ﬁ—
. =T o
1452
= a1z - j

Detaal 12B.
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f HFemove the VOLUME control Nirom the frung-’pa.nel and
connect the two shielded lewds anda 37 prepayed BTACK
hookup wire as shown in Detail 12C. Cnnn‘?ﬁ 2 jumpgr

ire befween N3 jand K6, Solder N2 (8-34, N3 (5.3},

B (3-17, NG {3-3;. ’

{ Inzlall the VOLUME controlon the front pancl aod con-
ne¢t the BLACK hookup wire from N3 to P9 (NS). Re-

fer to Piclorigl 12,

{”T/Imf.ert the shiclded lead from N2 and N3 through the
Jwle located near V3 and connect the inautated lead Lo

l/ pin 1 of Vi (54). ., Detail 12
(¥}

Insert the shicided lead fr-nmﬁﬁ and NG through the hole localed near V4 and connect the
j insulated lead to pin 1 of V4 {5¥1),

1;
{ ‘{‘Emlner.t Lhe capacttor lead extending from the chasesis directly under N1 to N1 I[E}\i{}
{ vf Connect the capacitor lead xlendingy from the chassia directly unider N4 to N4 {SIA‘}.

(YY) Connect the GEEEN lead xtending from the chassis nedr the INPUT SELECTOR swilch
i through both lugs at T2 (5X1).
H

([} Conneet the BLUE lead exiending from the chassis ncar the VOLUME control through hoth
Augs al PB (8-]),

("4 Trim both leads of a 33 K? resistor (ORANGE-OHANGE-ORANGE) to a lenpih of 3/8" and
connecl belween P9 {NS) and both lugs at P11 {NS). DO NOT crimp these leads in Lthe luss,
simply insert the tead throwsh the lues,

f/}

Trim one [cad of a 33 K resistor (ORANGRE-ORANCE-QORANGE) toalenyth of 3/8™ and the
; other lead tn B /4

{ ﬂ Tnsert the 3/8" lead through lug P8 (NS) and the 3/4" leud through P12 (N8}, DO NOT crimp
lhese leads.

( {} Prepare a 5 1/4' length of GREEN huokup wirs by stripping 1/4" of insulation from each
eind and connect one lead 10 both lugs at P11 (SN2), Dress this lead elose ta 1he chassis asg
shown in Pictorial 12 and connect the other end i RR2 (NS).

( ') Prepare a 5 1/4" length of GRREN huokup wirje by stripping 1/4'" of insulation frenn each
end and connect one end 1o ath lugs at P12 (8W2). Dress this lead close to Lhe rhassis as
( shown in Pictorial 12 and vonnect the other cnd to 851 (NS),

{‘( } I'rim both leads of a 280 K resistor (RED-RIED-YELLOW) to a length of 374" and {nsert
one end through P9 (S44) and the olher lead through P1 (NS),
4 II'I
I['-/] Prepilfe a0 1/2" lengih of GREEN hookup wire and connect one end Elhrowgh both huga at
P1 {8¥2) and connectl 1he other cud to 8§83 (NS).
|
(‘v'f} Irepare a 5 1/2" length of BLACK hookup wire and comec! one end to P3 {N8). Dress ihe
- mlier end close to the chassis and through the blank log hele in terminal streip 85, Refer to
! Piclorial 13, Leave the end {ree,

(f ¥ Trim both lcads of a4 33 K2 resistor (ORANGE-OLANGE-ORANOEY (o 4 lensth of 3 /8" and
connect between P3 (NS} and bolh lugs ul P5 (NS, DO NOT crimp thege leads.
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(™) Prepare a 5 1/2" length of BLUE hookup wire and connect between both luga of P5 {S-,u!;'} and
HHI [N8). Dress this lead close o the chassis as shown in Pietorial 12,

(" ‘.f Trimone leadofa 33 K2 resistor (DHANGE-ORANGE-QORANGE) tu a length of 3/8" and the
other lead ta 3/4",

( ,)’( Insert the 3/8" lead through lug P8 (NS) and the 3/4" lead through both lugs al P& (NS,

{ ‘,I:‘I‘rcparn a 3 /4" lengthof BLUE hookup wire and eonnect helwesn bhoth lugs at D6 {s./and
RR3 {N8}. Dress this lead close to the chassis aa shown in Pictorial 12,

(™ }_""l'rim koth leads of a 32{:} K2 resistor (RED-BRED-YELLOW) to 2 length of 3/4'" and insert
~ one end thraugh P3 {(5-4), Connect the other lead throwgh both lups at 27 (NS),

{'1""] Prepare a4 3" lengthof BLUE hookupwire and connect one end to both luga at P7 {'1!—"'2{ Cup-
nect the other end to 852 (NS), Dress Lhis lead close tothe chasgis as shown (n Pictorigl 12,

()} Trim the band lead of « 01 ufd 400 ¥V capacitor to a lengih of 1 3/4'" and place 1 172" of
- Aleeving pver this lead. Slip 2 1/4" of sleeving over the opposite lead.

( } Pogition the capacitor rlose tothe chussis and front apron and connect the band lead to P10
{S‘wl-l Insert the nlher lead throweh the hole lecated near V1 oand connect to pin 7 of ¥l

0

() Trim both leads of a .01 jifd 400 ¥ capacitor to a length of 27 and place 1 3/4" of sleeving
gver cach lead.

{ ) Posilion Lhis vapacitor as in Pictorial 12 and connect the hand lead to P4 {::Tef‘} Drcag the
cother lead through the hole located near V2 and connect it to pin ¥ of V2 ( E;«E

J'] Lonneet the he v*_i,r bare wire from BGL to the heavy bare wire installed on the inpul termi-
‘nil bracket {841}, This wire sheuld have o verygood mcchaumal connecltion helurs solderine,

| ){ EnnnELt the GREEN wire from pin 2 of V1 to pin 1 of ¥Y 51’5

A/Lm‘mc:ct the BLUE wire lrom pin 2 of V2 to pin 2 of YY (S ,2'3

11‘} Connecl the BDLAC ire trom P3 1o the heavy bare wire lacaled un
the input bracket (541). SOLOFR

{f Lorcate two 2, 2meagohm resistors (RED-RED-GREFRN) and two 10

Cdise vapacilors; prepare twyg networks us shown in Detail 12D, Detail 12D

I[A Trim both leads of one resigtor-capacitor combination to 2 Tength of 5/8" and connect be-
tween X¥1 (8-1) and 888 (842). Refer 1o Pictorial 12,

f ?} I'rim one lead of the other resistor-capacitor combination to a length of 172 and thea olher

lead to 1", Connect the 1/2" lead tn XX2 (8- lr] and the piher lead 10 382 (8- ;} Eeep the
10 ppf dise capacvilors as far aparl as possibie. ;

] ,\)J Trim both leads of a 47¢ K resiaton{ YRLTOW-VIOT ET-YEL LOW)to a length of 1/2" and
" eonnes! belwean UQL (S 1) and 551 E]

A Trim one lead of a 470 KR resistor (YELLOW-VIOLET-YELLOW) to a lengih of 1,/2" and
ihe olher losd to 17,
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1
)

| /}Gunnect the 1/2" lead to UUZ {8-1) and ibe 1" lead to RIS (S

{ l)/Trim one leadola 470 K& resistor (YELLOW-VIOLET-YELLOG
other lead to 3/4",
(

W) to a lenglh of | /2" and the
Connect the 1/2" lead to TT1 {841 and the 3/4'" lead to KR2 {E—CZ}/
{

Trim one lead of a 470 K& resistor (YELLOW-VIOLET-YELIQW) 10 a length uf 3 /8" and
the tiher lead to 1Y, .

| ﬁ Connact the 3/8" lead to TT2 {S-Kand ihe 1'" lead to BH1 {5_/},

D s E i

TRANSFORME 1
S5q-u3

Detail 13C

OUTSIDE OF CHASELS
Detail 13D
{ Turn the amplilicr upside down an
(\J

d place the line eord through hdle E
leads and connect one lead to G1 (S

and the other lead to G2 §

Tin hoth exposed

}. Befer to Detail 13A,
hstall the line cord strain relief as showan in Delail 13B.

| f} Slip a 1 1/2" lengsth of skeving over one lead of the pilot lamwp mounted on the front panel
and connect it to EEZ (5-2).

Refer to Detail 13C.
{5-?]-

] f‘,l Slip a 1 1/4" length of sleeving over the nther lead {rom the pilol lTamp and connect to K151
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!

{ /Y Carefully inapect ezch lugon the bottom of Lhe chassia; all lugs should have leads soldered
securely to them with Lhe exception of plns 1, 6, and 8 of ¥7, ¥3, ¥), and V10, two ground
lugs, 2 and 4 at D, pins 1, 3, 5, and 7 of V11. Where there is a doubt whether or not all
leads are soldered to a lur, heal the lug with a goldering iron, Check {hal section of the
manual for lugs other than those mentioned above that have no solder, you may have miszed
A Btep.

{ 4 Check all connections on lop of the chasgis in the same manner, all lugs should be soldered
with the execption of the BLACK ingulated lead placed through the mounling lug af 55, Tha-
;peut both switehes for dripped or overfleowed solder on the rotor.

£
{ 'Y This completes the wiring and parts assembly of your SA-2 Amplifier, Shake and remove

all solder drippings and Ioose pieces of wire from the chassis,

FINAL TEST, OPERATION, AND SPEAKER CONNECTION
!
{ 1.°The tubes employad in the design of the SA-2 Stereo Amplifier are of the minlature type.
The base pins are small in diameter and very brittle, therefore cantion shauld be exercised
in the insiallalion of each tube in lts proper sockel. The blank pin should be oricented

praperly with respect to the socket before pressure is applied to seat the pins into the sock-
et, The Heath Company cannot be held respunsible for mishandled tubes.

Raler to Tictorial 14 and perform the lollowing five steps:

:

{ '_, Cut Lhe label sheet on the dotted lines and mount the output label as shown in Pictorial 14.

( /1 Instali the 12AX7 tubes al V1 and V2.

{ f’] Insiall 1he BAUS tubes at V3 and V4,

[ "'i Install the SANE tubes al Vb and V6.

{ /ﬁ.r,rInEtall the ELEB4/6BRY tubes at Vi, V&, VI, and VI10.

{ A.D0 NOT install the [uge or the GZ34/5AK4 tube at Lhis Lime,

{ r}l Inatall the smallest of the six koobs supplied on the YOLUML control shall by tightening
the knob asetscrew. pPull the koob to digsenpage the clutch within the control, Remove Lhe

nob and rotate the inner and outer contral shafis 1o the full counterclockwise position.
Enzape the control cluich by pressing the lnner shaft toward the froot panel.

{1) The largest knob supplied may have a pold insert pressed into its face; if so, remove this
inserl by pressing a nail or a small screwdriver Lhrough the rear of the knob to force Lhe
insert put. DO NOT remove the gold insert from the other knobs.

{ f’] Note the two splines inthe venler hale of the knob and insert the knob with the gplines mateh-
ing the two slots on the outer shaft of lhe VOLUME control. The knob poinler should be on
the lower Iefl,

{ *{l Install the smallest knob supplied on the inner shaft of the VOLUME control, The knob
' pointer should be oriented the sume as the large one just installed,
{ \f

Note Lhe flui area on the remaining four control shafis, and the tlat within the remaining
knobs. Align the fiats and install the knobs om the INPULT SELECTOR, BASS, TREBLE, and
FUNCTION SELECTOR contral shafls,
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{ 1 Place Llhe controls in the following positions:
INFUT SELECTOR - ATUX
VOLUME - lull counterclockwise
DASE - one-half comnterclockwise
TREBLE - AT QFF
 FUNCTION SELECTOR - STEREQ

J,I" SPFEAKER PHASE (located un the rear of the chassis) - NORMAL

I

(*J'r]l Dlug the line cord into a 117 ¥V 50/60 cyele AC receptacle. Turn the awmplifinr ON {the AC

ON/OFF switeh ig located on the TREBLE eontrol).  The amplifier should be inope rative.

Il [he tube filaments lighi arc ihe pilot lamp glows, remove Lhe plur and recheck the line
feord, switel, power translormer, and fusc holder wiring,

(- /) Plug a houaelold lamp into the rear chassis NOEMAL AC QUTLET; the larnp should be on.
Awileh Lhe amplifier ON and OFF; ibe lamp should remain on.

i’
{ /’f Remove the lamp plug and ingert it into the SWITCHED AC OUTLET. Alternately turn ihe
/ amplifier ON and O, The lamp should reapand to the ON and OFF positions,

/
{ !"r‘,l Remuove the lamp plug from the amplifier outlet and remove the amplifier plug from the wall
recy Macle. Insiall (he 2 amp fuse in the fuse tolder (F) and place the amplifier ON/OFF
switch in the OFF position.

[ ] Phused speakers indicate thal ihe cones of R
' . C oY
two or more gpeakers iravel in the same G&ﬂ* ey

. .-'.-""_'--L____
directlon at the same inslant with the sanie T shrnnhﬂ/ . SPEAKER
Bal 'ERY s e - '--._.__ 'b'
L) o
— L ! I -

voltage polaridy applied. Proper phasing
can be dccomplished by use of a common

1 1/2 v flashlight cell, Twist the bared X -

ends of thc spealer leads topether to form L ) ,,.-“"'f \ /,,,

A pair as shown in Detail 144, I .

{ ) As ihe cell is applicd to the speaker leads,
nute the dircetion of travel of the speaker
congs. If thev travel in the same dircetion
at the same instant, the spealiers are in
phase, Il not, reversc onc spesker lead
and the cones will be in-phase. As a reference, mark or tag one sct of leads " and the
other teads "5,

Detail 144

{ ) Heter to Pictovial 14 for identification of the speaker terminals and proper connections,

(..¥ Conncct the lead nl the A Channel gpeaker {left speaker for stareo applications) to the
CHANNEL A, Cterminal, Connect the "8 lead of the A Chaonel speaker to the tap that
matches the spealker voice coil impedance, 482, 80, or 16 2,

Pare 15
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{ ) Connect the ""C™ lead of the B Channel speaker (right speaker for stereo applicattons) to the
CHANNEL B SPER "C" lerminal, and ihe "8" lead o SPER 8", Coneeet bhe impadanee
malehing wire o the tap malching the rvighi speaker voice coil impedange, 4 83 B8 or
16 €2,

CAUTION: Do aot operate the SA-2 without 2 load acrogs the speaker terminals., A 40, B L2,
nr 16 0 20 watt resialor may be sebatiluted for either spealker.

{ ) Plug the amplifier cord inte a 117 ¥ 50/80 cycle AC wall receptacle and lurn the amplilier
ON. Rotate the TREBLE coutrol one-half turn trom counterclockwise positlon.

{ ) The pllot lamp should plow and the filaments of the tubes installed should light. Obserwve
the tubics that are Ut and plug the GZ34/5AF4 tube in the octal socket V11, It the plates
(the largest dark metal portion of the tubes) start to glow red, remove the amplifier plug
irem the wall cuilel immedialely and refer (0 TN CASE OF DIFFICUTLTY section af Lhig
manual,

I['/} Place the tube shieids over V1 and V2. Presa them down and turn them eloackwise until
Lhey are gesled in posilion, Make ceriain no wires are between fthe shield and chassis,

{ ‘)/ RHefer t¢ the following block instructions and place the controls in the indicated positions.
Wrap the head end of a2 nail with tape, and holding the nail by the inaulated end, insert it
inko Lhe indicated inpui jacks, Slowlyadvanece ibe VOTUME control until hum 9 heard Mrom
the indicated speakers, Do not advance the VOLUME conlrol [urther than necessary.

PLACK NAILL IN INPUT SELECTOR FUNCTION HUMESHOULD EEHEARDN
IPUT JACK TFOSITION SELECTOR POSITION | FROM SPEAKER ONILY
MAG PHONO "A™ ,/ MAG PHONG AMPE "A" A CHANNEL

MAG PHOND "B MaG PHONG AME "B™ E CHANNEL

MAG PHONG "A'" +| MAG PHONO MOND "A™ A and B CHANNTT
MAG PIHONG B - MAG PHONO MONO "B" Aand B CHANNEL
MAG PHONG A" - MAG PHONG STEREO A CHANMNET,

MACG PHONO "R MAG PHONO ST NG B CITANNEL

MAG PHONO "A"” MAG DPHONG STEREQ REV B CHANKEL

MAG PHONO "B"” | MAG PHONO STEREQ REV A& CHANNEL

XTAL PLHORKOD "A" '] XTAL PHONO STEREQ A CHANNEL

XTAL PHOKO "B XTAT, FHONG STERED B CHANKET

TUNER "4&" b "]"UNF:_F! s EHED A CHANNEL

TUNEE "B" TUNER STEREQO B CHANKEL

AUX AY AUX STERLO A CITANNEL

Aux "B" ATTX STEREQ B CHANKNEL
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() If difficulty has arisen during the preceding steps, refor to (he IN CASE OF DIFFICULTY
. ~aection of this manuaal,

{ Looszen the two input brackat mounting screws and place the Input shield plate beneath the
serew heads from the iop of the chassis, Then firrly tighten the 1wo mounting serews. This
plate will shicld the WPUT SELECTOR switeh and VOLUME controls from the output trans..
formers and tubes. .

INSTALLATION OF BOTTOM COVER AND CABINE T

{ ) Reter ta Pictorial 15 and follow the Sleps for final assembly of the feet, bottorm cover and

cabinel.
Il. { } Insiall the four plasli fe_:_st | |j_ [ JPlacc Liw buttnth emvep ﬁl
on the Lottow cuver using €6 | 7 { F Wmetall the input and halapec the thassis, mukingsure the
heet matal screws, §-32 = | cuntrol labels, Components do wol touch the

cowlr, Secura with fuar 56
shaet melal sorows,

14" binder head maochine
; sorews and ﬂ—?:z nala,

%

4. [ ] 8lide Uw eover over (e F =B ) '
amplifiar from L rear. Ne LRy erit, B T (TR _Lﬂt_ I
; . T P e et B s
cerlain ibe front pancl cdgs | TR T s R =Ly e
lg fully covered and Install "E*r-rl'l.'ﬂﬁ?_?‘-l"'!*.-"l ‘I;” St
il s5ix 6 she et motal sorews. R . {1 =L
'u:'-_,-_r,J-pi.- e
Loy oy

TR B

Pictorial 15
FILAMENT BALANCE CONTROL ADJUSTMENT

{_f‘]} Plug the amplifier line cordina 117 ¥ AC receptacle; place the TNPUT SELECTOR switch

in the MAG PHONO position and the FUNCTION SELECTOR in AMP A pozilion, With no

- vonnection io the input jacks, lurn the VOLUME control clockwise until bum is clearly heard

from the left speaker. Turnthe amplifieron its side and adjust the A filament balonee con -
trol for minimuin hum from the left speaker,

] .I-'%":hh:" d“"-aﬂ.. LT

{ /"J Place the FUNCTION SEILECTOR switeh in ithe AMP B posilion, Hotate the VOI UME con-
trol until hum is clearly heard from the right speaker. Adjust the B filamen! balince o -

trol for minimum hum from the right 2penker,

NOTE: Some benefit migght be obtained f readjustment is made aftor ihe entire svstern is con-
nected topether.

fa‘r] Kefer to Piclorial 16 as an examnlc of a typical Installation of combined units,
Papre 47
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IN CASE OF DIFFICULTY

Recheck the wiring. Trace each lead in eolored pencil on the pictorial ag it is checked.
It is frequently helpful (o have a [riend check your work, Svmeone who 12 not famillar with
the unil may nolice sumething consistently overlooked by the constructor.

It is interesting to note that about 90% of the kits that are returned Mnr repair are defective
due ti; poor connectlions and soldering. Therefore, many troubles can be eliminated by re-
heating all connectiona to make sure thal they are suldered as illustrated in the Figures
found in the SOT.DERING TECHNIQUES section of this manual.

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

Check the values of the component parts, Be sure that the proper part has been wired Into
the circuit, as shown in the piciorial diagram and as called cut in the wiring instructions.

Check for bBits of solder, wire ends or other foreign matter which may be ladged in the
wiring bpcuieath the chasgia,

Tf, after careful nhecks, the (rouble is still not located and a voltmeter s available, check
vollage readings against thuse found on the Schematic Diagram. NOTE: All voitage read-

ings were takenwitha Heathklt Vacuum Tube Volimeter. Voltages may vary 10% due (o line
roltage variations.

A review ol the circwit description and block disprams will prove helpful in indicating whare
to look for trouble,

Remnve the tulves and have a compelent radio repairman chack them.

If the difficuliy has oot been located, the followiny procedure is sugested:

CAUTION: There is hipgh vollage present at various points throughout the SA-2, The red leads
indicate high DG voltages or B+, DO NOT TOUCH THESE. The A Channel is wired wilh green
and Lthe B Channel iswiredwith blue wire. DBe cerlain you have the proper test point located be -
fore proceeding with the eheck. Do not touch the chassis, olher than the points indicated. With
the speakers properly connected, turn the amplifier ON and allow a few minules to warm up.
Hold the insulated end of the prepared nail, “seratch” the test point indicated, and the proper
speaker should respond with a "scratching™ sound or huw.

INPUT SELECTOR - MAG PHONO

VOLUME CONTROT. - ane-guariee lurn lram counléerclockwise posilion.

Do ol adjust hipher than necessary to obtain an avdible sound from the speaker. Serious
dumare may ovecur to the output tubes or speakers due to the high gain of the SA-2.

BASE and TREELE CCNTROLS - one-half rotatiom fram counterclockwise.

FUNCTEIN SELECTOL - STLHEO

A Chanpel Test: "Scrateh' the control grid (pin 2) of V7 and VE; a Mamil "acralching ahould
e heard from the A Channel speaker. Seratch the control grid {pin 2} of VG-B; Lthe sound

should increase slighlly, Procesd then o pio § of V-A, pin 1 of V3, pin 7 of V1-B, then
i pin 2 of V1-A.
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B Channel Test: "Scratch” the control grid (pln 2} of V3 and V10; a fainl "scratching” should
be heard from the B Channel speaker, "Serateh™ the canlrol prid {pin 2) of ¥5-B: the zound
should increase slightly. Proceed then to pin 8 of ¥5-A, pinl of V4, pin 7 of V2-B, Lheu
to pin 2 of V2-A,

The pointatwhichno sound i heard is the stape where the difficulty lies. Recheck the voliages,
wiring and components in this particular stage.

INSTALLATION AND OQPERATION

Heat is naturally generated within all power ampliliers such as the 8A-2 Stereo Awplifler due
to the highgain and power designed inta the unil, therefore adequate ventilation around the cali-
net 18 a necessity. At leaat 1" of open area around the bottom cover, 17 of open area behind 1he
rear apron, and 3" above the top of the cabinet would be cousldered minimum adeguate ventila-
tinn,  Vertical mounting of the chassis with the supplied cabinel installed is not recommendead .
The chassis without the ecabinet may be veriically mounted in a custom installation if eertain
precautions are exercigad, The {ront panel should be spaced 1/8" above the mounting surlace
to provide circulalion around the panel and sufficient ventilation shauld be supplied within the
cabiingl (o allow a free flow of air around the entire chassis,

The sourecea and speakers illustrated in the typical inatallation in Piclorial 18 are merely for
an example of the interconnection of sources, 8A-2 Sierev Amplifier and speakers, rather than
desipnating the only possible and correct eombinaglion,

The XTAL PHONO input was designed for crystal or plezoeleetrie phono cartridges, but may be
used for any bigh level input. The TUNER and AUX inputs are idenlical in design and may be
wsed [or high level inputs from practically any type of sound source equipment.

The INPUT SELECTOR switch selects the desired signal source indicated on {he fronl panel
without interference [rom the three remaining dual inputs.

The FUNCTION SELECTOR switeh is quite similar io ihe INPU'1 SELECTOR switeh inasmuch
as it routes either or both of the selecled input sipnals to the input of the power amplifiers,
AMP A and AMD B posgitiong routs the respective input signal only through ity respective power
ampiitier and speaker, No audio will be produccd from the opposile speaker, MONO A and
MONQ B positions route the respective input signal to boih power amplifiers and will be pro-
duced (rom both the 4 and B speakers. STEREO and STEREQ REY route the A and B input sig-
nala to the respective amplifiers and speakers nr opposile amplifiers and speakers. As an ex-
ample, Lhe listener can change the direction of travel of u recorded train to go from left to right,

or right to left. You may place the string section of an orchestra to the left or right af the hrass
section.

The VOLUME CONTRQL is designed ag 2 cluich operated control, making it podsible to operate
as a dual tandem or dual conceniric control, With the nner small knob pressed lighl against
the large outer knob lhe control is a dual tandem, that iz, bhoth contenls rotate in unison by
turning aither knalr.  With the inner small knob pulled nut approximately 3,/16" from the larger
or guter knob the control is dual concentric, that is, cither control wmay be rotaled individually
by turning its respeclive knob, This featurc allows the eontral in he used as a balance control,

The BASS and TREGLE centrols are dual tandem, thereby adjusd ing the emphasis or attenuation
of desired or undesired tones of both the A and the B amplifiers simultancously. Theae tone
routrels make it possible to produce tones exactly 1s they were recorded or to adjusgt Lhe lones
fur the listening pleasure of the {ndividual,
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The SPEAKER PIHASE switch is located on the rear apron of the 8A-2, The [unciion of this
switch is to reverse the B Channel speaker connections, The NORMAL posilion is correct if
the gignal sources selacted are in-phise wilh one another and the speakers are in-phasce. When
cither the input gignals or the speakers are out-of-phase, the phase reversal switch will eom-
pensate for this error, ) the matertal produced is out-of-phase there will he a alight vancel -
lation of program malerial, especially the low frequency tones. To determine whether or not
{he reproduced audioisin or out of phasc, adjust the output of each speaker individuwally 1o pro-
duce the same level of audio. Thia can Le done by setting the FUNCTION SELECTOR swilch in
the AMI* A position and adjusting ihe & Channel valume conlrol for normal listening level from
the left gpeaker. Swilch the FUNCTION SELECTOR switch to AMP B. Holding the A Chaunel
volume control knob in a staticnary positlon, sot the B Channel volume eontrol knob to enual the
same level from the right speaker as wag produced from the left speakar when ithe FUNCTION
SELECTOR switch was in the AMP A poailian,

Onee Lhe {wo speaker cutput levels are balanced, place the FUNCTION SBELECTOR swiktech in the
STEREQ position and switch the SPEAKER PHASE switch trom the NOEMAL to the REVERSE
positions approximately 5 scconds apart. You will note a slight difference in outpul level and a
difference in direction from which the program material seema o be originatine, The highest
putpat lavel and full sound will be the proper position for the SPEAKER PHASE switch.,  With
some stereo materisl, this test may be difficult (o make because of extreme separation between
chinnels, It 13 suggested that a standard mouophonic record be used under the conditinng de -
seribed above, The aound will be [ull and centered when proper phase relationsghips arc
achieved, The A ami B speakers should be placed approximately 8 feet apart and slightly toed in.
Room size and furnishings prevent this from being a fixed rule. A lttle time experimenting
with the position of the apeakers will be worlhwhile in determining the hest listening arrange -
ment for a parlicular room,

It 1s goud cperating practice to leave the VOLUME control for the uoused preamplifier in the
full counterclockwise (minimum} position when operating the SA-2 for monophonic reproduction.
This will avoid any possibility of interference from {ha unused channel,
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SERVICE

If, afler applying the information contained in
thisz munual and your besat eflorts, you are still
unaoble to obtain proper performance, it is sug-
ecsted that you take advantape of the technical
[acilities which the Heath Company makes avail-
able {0 its cystomers,

The Technical Consultation Department is main-
tained for your bencefit, This scrvice is available
tor yow at no charge, Its primary purposce is to
provide aasistance for those whn encounter
difficulty in the construction, operativn or
malntenance of NEATIHKIT equipment. It is not
intomded, and 18 not equipped to function as a
general source of technical information involving
kit modifications nor  anything other than the
norial and specified performanes of HEATHEIT
equipment.

Although the Technical Consultants are familiar
with alt details of this kil, the elffectiveness of
their advice will depend entirely upon the amount
and the aceurary of the Information furnished by
you, In 8 sense, YOU MUST QUALIFY for GOOL
technical adviee by helping the consultants to
help vou. Pleage use this outline:

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

2, When wriling, clearly deseribe the nature
of the trouble and mention all agsociated
ecuipment. Specifieally report operating
procedures, switch positions, connmections
to other units and anything else that might
help to igolate 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-
fienlty, He as specific as possible and
include voltape readings if test equipment is
avallable,

4. Identily the kit meodel namber and date of
purchiasgs, il available,

Print or type wour name amnd addreas,
preferably in two places on the lelter,

L1

With the above information, the consultant will
know exactly what kit vou have, what you woulcd
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like it to do for you and the difficulty you wish
to correct, The date of purchase tells Lim
whether or not engineering chansss have been
made aince il was shipped to vou, He will know
what you have done in an effort to locate the
cause of trouble and, thoereby, avoid repoti-
tious suggestions, He will make no incorrect
aasumptiong nor waste lime checking files for
the coryect spelling of name and address.
(The automatic letter opcner sometimes cuts
through the letter, hence the sugpeation to
print the pame angd address (wice,) In short,
he will devole full time to the problem ot
hand, and through his familiarity with the lit.
plus your accurate roport, he will be able to
give wou a complete and helpful angwer, I
replacement parts are reguired, they will be
shipped to you, subject to the terms of the
wWarranty.

The Factory Service facilities are alao availahle
to you, in casge you are nol [amiliar encugel with
electronics= to provide our congultants with suf-
ficient information on which to base o dlaghosis
nf your difficulty, or in the event that you pre-
[er to have the dilliculty cocrected in this man-
ner. You may return the completed instrument
(Including all connecting cables) to the Ieath
Company for inspeoction and noecessary repdirs
and adjustments, You will be charged a fixed
fee of $12.00, plus the price of any additional
parts or material required. However, if the
completed kit is returncd within the Warranty
period, parts charges will be governced by the
terms of the Warranty, Stale the date of pur-
chase, if possible,

Laeal Service by Authorized HEATHEIT Scrv-
ive Centers i8 also available in 3ome areas and
pften will be your fastest, most eflicient method
of ohtaining service for your HEATHEKIT equip-
ment, Although you may tind charges for local
service somewhat higher than those listed in
HEATHEIT munuala {({or lactory aervice), the
amount of Increase is usually offset by the
transportation charge wvou would pay if you
elected to return vour kit to the Heath Company.

NEATIIKIT Service Centers will hopor the
regular 90 doy HEATHRIT Parts Warranly on
all kits, whether purchased through o dealer
or directly from Heath Company, however, it
will be necesgacy that you verify the purchasc
date of yvour kit,
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Under the conditions specified in the Warranty,
replaccment parts are supplicd without charec,
howeveor, if the Service Cenfer aasists yvou in
locatiog a defective part {(or parts) in your
kit, or instalis a1 replacement part for wvou.
vou mav be charged tfor this service.

HEATHEIT cquipment purchased locally and
relurned to Heath Company for gervice must he
accompanied by your copy of the dated sales
recelpt from yvour authorized HIATIHKIT deal-
er in arder to be cligible for parts replaccment
wreler the terme of the Warranty,

THIS SLERVICLE POLICY APPRLIES ONLY 10
COMDPLETED EQUIPMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRIICTIINS AS
STATED IN THE MANUAT, Equipment that has
been modified in desien will not be acceptad
for repalr, I thore 15 evidence of ncld core
aplder or paste fluxes, the cquipmont will be
roturned NOT cepaired,

For information regarding modification of
HEATHEIT couipment forr special applications,
it ig gupeested that you refer to any one
or more of the many publications thatare avail-
able on all phases of electronics. They can be
nhtained at o theough your local library, as
well a9 at mnst electronice eduipment stores,
Although the Healh Company aincerely welcomes
all cominents and sugegestions, it would be im-
prssible to design, test. evaluate and assume
respongibility [or proposed civeult changes for
special purposes, Therefore, sueh modifications
must be made af the discerelion of the kit hulilder,
using information available from sources other
than the Heath Company,

REPLACEMENTS

Material supplied with HEATHEIT prodocts
has been carsfully selected to meet design re-
guircments and ordinarily will fuliill its funetion
withaut difficulty, Oceasionally improper instru-
ment operation can be traced to a faulty com-
ponent. Should inspection reveal the necessity
for replpcoment, write to the Heath Company
and supply all of the following Information,

A, Thoroughly identify the pavt in guestion hy
using the part numhber and descriptionfouned
in the manual Parts List,

B. Identity the type and model number of kit
in which it i u=sed,

C. Mention date of purehase,

D. Descrilie the natdre of defect or reason for
requeating replacement,

The lleath Company will promptly supply the
negessary roplaccment. PLEASE DO NOT RE-
TUEN THE ORIGIMNAL COMPONENT TUUNTTII.
SPECIFICALLY REQURESTED TO DO 50, Do
not dismantle the component in guestion as
thia will wnid the guaraotee, This replace-
ment policy doezs not gcover the free replace-
ment of parts that may have heen hroken or
damaged through carelessness on the part of
the kit bullder.

SHIPPING INSTRIICTIONS

In the event that vour instrument must be re-
turned for dervice, these instructions should be
carefully fullowerd,

ATTACH ATAGTOTHE EQUIPMENT BE ARING
YOUR NAME, COMPLETE ADDRESS, DATE OF
PURCHASE, AND A BRIEF DESCRIPTION OF
THE DIFFICULTY ENCOUNTERED., Wrap the
equipment in heavy paper, exerciging care to
prevent damage, Place the wrapped eyuipment
in & stout carton of such size that at least three
inches of shredded paper, cxcolsior, or other
regilienl. packing material can be placed be-
tween all sides of the wrapped equipment and
the carton, Close and seal the carton wilh
rummed paper tape, or alternately, tie securely
with atout cord, Clearly print the address on
the carton as {ollowsa:

To: HEATH COMPANY
Benton Harbor, Michigan

[eltde wour name and return address on the
cutaide of the carton, Preferably aflis one or
more "Fragile” or "Handle With Cure' lubels
to the carton, or otherwisce so mark with a
erayvon of brisht color, Ship by parcel post or
prepaid cxpress; note that a carrier cannaot be
held responzible for damage o transit i, in
HIS OPINION, the article is inadecuately packed
for shipment.

Pape 53



SPECIFICATION CHANGES

All prices are supject to chanpge withaul notice. The Heath Company reserves ihe righl to dis-
cuntinue inatruments and to change specilications at any timewithout incurring any obligation Lo
incorporate new fealures in ingtruments previously sold.
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WARRANTY
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Heath Company watrans that for a perivd of three months from the date of ehipmeant, all Haathkit
parts ghall be free of defecly in materials and workmanship under normal wse and yervice and
thul i [ullillmeat of any hreach of such warranty, Heath Cowmpany shall coplace such defectlve
partg upon the return of the game o by [aetory. The forepning warranty shall apply vnlky b the
original buyer, awl ig and shall be in lien of all othar warranties, whelher express or implicd
and of all nther oblizatlons or liabilities 9o (he part of Healh Company and in ne event shall
THeath Company be linble [orany anticipated profiis, ronsequential damuges, losy of Lune orother
lozgos incurred by the huyer inconnection with e purchase, agsembly nr nperation of Heathkits
nr romponents thereef. No replocement shall ke made of parts damaged by the boyer in the
¢oursy ol handling or aggembing Jleath¥it equipment.
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NUTE: The foregoing warranty is complately void and we will not veplace, repair of service
inatrumenta or paris thereot in which acid core solder or paste fluxes have been used.

HEATH CUMIMANY
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