STANDARD COLOR CODE — RESISTORS AND CAPACITORS

AXIAL LEAD RESISTOR

Brown — Insulated
Black — Non-insulated

N

=

Tolerance
Multiplier
Yst and 2nd Significant Figures
Wire wound resistors have

15t digit hand double widih

INSULATED
UNINSULATED

Color

BLACK
BROWN
RED
ORANGE
YELLOW
GREEN
BLUE
VIOLET
GRAY
WHITE

FIRST RING
BODY CoLOR
First Figure

STl Vi Wy — D

SECOND RING THIRD RING
END COLOR DOT COLOR

Second Figure Multiplier DISC CERAMIC RMA CODE
» 3 5-Dat 3-Dot
1 s G”g — Capocity
,:f 081{: Moltiplier
4 ()iﬂ()lj Tolerance
> (00, 040
[ 00,000
i3 0,000,000 Y Cochl
8 00,000,000 ol i
9 (00,000,000

RADIAL LEAD DOY RESISTOR
Muliiplier

5-DOT RADIAL LEAD CERAMIC CAPACITOR

EXTENDED RANGE TC CERAMIC HICAP
Capacity

Temp. Coefl.

Tolerance

Tolerance 13t figure

Muliplier

TC Multiplier Muliiplier Tolerante

RADIAL LEAD (BAND) RESISTOR

Moltinlier

AXIAL LEAD CERAMIC CAPACITOR

BY-PASS COUPLING CERAMIC CAPACITOR

Capatity

Capacity

Temp. Coefl.

Voltaga
(Op1.)

Tolerance 15t Figure

Mulﬂphar Tolerance

The standard, color code provides all necessary information re-
quired to properly identify color coded resistors and capacitors.
Refer to the color code for numerical values and the zeroes or
multipliers assigned to the colors used. A fourth color band on
resistors determines tolerance rating as follows: Gold = 539,
silver = 1097, Absence of the fourth band indicates a 209,
tolerance rating.

The physical size of carbon resistors is determined by their
wattage rating. Carbon resistors most commonly used in Heath-
kits are 14 watt. Higher wattage rated resistors when specified
are progressively larger in physical size. Small wire wound
resistors 14 walt, | or 2 walt may be color coded but the first
band will be double width.

MOLDED MICA TYPE CAPACITORS

CURRENT STANDARD CODE RMA 3-DOT (OBSOLETE) BUTTON SILVER MICA /—
g JAN & RATED 500 W.V.D.C. = 20% TOL. CAPACITOR
white (A ——LH O S 2nd { 3'ANcant Haure 1942 o Closs
Black (JAN) — Mulfiplicr RMA Multiplier Tolercica
CODE e
Yo Toagromes 21"4‘ % St M"mphmsru digit nd Digi
= RMA (5-DOT OBSOLETE CODE) RMA 6-DOT (OBSOLETE) RMA 4-DOT (OBSOLETE)
51 wilica Working RN Tolerane L
:mdiﬁ“ ificams Figure Vol DY @ B « 2nd LS“ ifi Fi
A oltage D S @ Maliplior 3:&_’ {gniticant Figures Working Voltage
- Fromt

1t 2nd Significant Figure

——

Mulviplier

Jolerante

-— Working Vohdge
Q_E Rear
— Talerance

O
DO muttipier
2

g Significant Figure

i)

Working Voltage

MOLDED PAPER TYPE CAPACITORS

AN.
TUBULAR CAPACITOR ;sl;z Significant Figure MOLDEEO:;i?‘infgzt('YOR N CODE CAPAUTE'R Significant
Mulnplmr Warking Velts o zﬂdé Figure

Normully
stamped for
valva

———

2nd]  Significont
m; Voltage Figure

Tole rance

A 2 digit volage rating indicates more than 900 V.
Add 2 xeros 1o end of 2 digit number.

Black
Body

Multiplier

Maltiplier

Tolerance

2 2 z
st !’ Significant Figure Churoderistic

The tolerance rating of capacitors is determined by the eolor
code. For example: red = 29, green = 5%, ele. The voltage
rating of capacitors is obtained by multiplying the color value
by 100. For example: orange = 3 X 100 or 300 volts. Blue =
6 X 100 or 600 volts.

In the design of Heathkils, the temperature coefficient of ceramic
or mica capacitors is not generally a eritical factor and there-
fore Heathkit. manuals avoid reference to temperature coeffi-
cient specifications.

Courtesy of Centeglob
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Power Output:, , . ...........

Music Power Rating:, ... .......

Input sensitivity - volts rms
for 25 watts output per channel:

MONOphonic PHONO* (on Left

Channelonly):., .. ...0'vun ..
STEREOphonic PHONO*:, . ..,

TAPE HEAD:, ,..........

AUXiliary 1:. .., .....

SPECIFICATIONS

AUXlliary 2:. .. ..,.,....

*For Magnetic Cartridges

Input Impedances:

TAPEHEAD:. . ..........

TUNER and AUXiliary:, ., .,.....

25 watts Stereophonic (each channel).
50 watts Monophonie,

30 watts stereophonic (.7% total harmonic dis-
tortion at 1 kc.)

60 watts monophonic (.7% total harmonic dis-
tortion at 1 ke.)

1.5 mv,
1.5 mv.
1,0 mv.
0.2 V.
0.2V,

0.2V.

47 K2 supplied; may be changed if cartridge s¢
requires.

470 KQ.

250 K each,
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Output Impedances:, . ... v v v v o v

Page 3

.............

. .

4, 8 and 168 Q each channel,

Approximately 0.5 volt maximum at Source re-
sistance of approximately 600 & from cathode
follower, Minimum recommended load resist-
ance: 150 KQ.

+1 db 30-15,000 cps at 25 watts, from auxiliary
inputg, See Graph A,

GRAPH A
+5
DBO
-5
I 20 100 1000 10000 20,000 100,000
FREQUENCY RESPONSE AT 25 WATTS
Channel Separation:, ,.... s il LIS aves e 42 db minimum at 1000 cps.
Damping Factor:. ,.,..... b e, R 15.
Harmonic Distortion:. ., ........ diAl Leas than 0,5% at 25 watts, 1000 cps. Less than

%, LM. DISTORTION

------------

GRAPH B
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EQUIVALENT POWER CUTPUT IN WATTS

2% at 25 watts, 30-15,000 cps.

Less than 1% at 25 watts, 60and 6000 cps mixed
4:1, See Graph B,

NOTE: Harmonic and intermodulation distortion
specifications are typical for either channel
operating at the gtated power output, Measure-
ments were made under the following condi-
tions:

Signal generator fed toboth channels simul-
taneously, using AUX 1 inputs in parallel.

Left Channel and Right Channel amplifiers
both operating at equal power output, into
individual resistive loads.

Line voltage constant, 117 volts,
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Hum and Noise:

PHONO (with PHONO LEVEL control
adjusted for sensitivity of 6,0 mv at

] B 8 e 009 D T e B O e B e
TUNER and AUXiliary Inputs:. . . .... ...

*The number of db below 25 watts output in
either channel, measured under the follow-
ing conditions:

PHONO and TAPE HEAD inputs shorted.
TUNER and AUXiliary inputs terminated
in 800 Q,

All INPUT LEVEL controls in maximum
clockwise position, unless otherwise stated,
VOLUME control in maximum clockwise
position,

BALANCE control in center position,
SEPARATION control in maximum counter-
clockwise position,

TONE controls in flat positions.

POWER AMPLIFIER INPUT LEVEL con-
trols in maximum clockwise position,
LEFT PHASE switch in NORM position,
Both SPEAKER OUTPUTS loaded with 16 ©
resistive load.

The hum and noise figures stated above are
unweighted (uncorrected for hearing char-
acteristics) and represent rms values as
read on an AC vacuum tube voltmeter. (Itis
to be noted that the application of a''weight-
ing characteristic' would alter the speci-

55 db*,
35 db*.

70 db*,

fication in a favorable direction,)

Due to the equalization present in PHONO
and TAPE HEAD positions, the meter read-
ings for these inputs contain a considerable
amount of random low-frequency noise,
most of which is sub-audible, (Suchnoiseis
due to thermal agitation in tubes and resist-
ors, contact resistance effects in electro-
lytic capacitors, power I/ ne variations, ete.)
In evaluating noise, the audibility of its
various components must be considered.
The extreme input sensitivity (1 millivolt)
of the AA-100 TAPE HEAD input must
also be borne in mind,

The actual 60 cycle hum (and harmonics) in-
cluded in the readings is very small, com-
pared to the mostly sub-audible noise
components referred to above, As a matter
of fact, the AA-100 is almost completely
free from bhum, for practical purposes.
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TAPE HEAD:, , ... 0ere0asse30avss NARTB tape playback curve, See Graph C.

Tone Controlsi, o oo s svvie o o005 8 v o s Brecsrap s Separate BASS and TREBLE controls in each
channel. BASS control provides approximately
15 db bhoost and 17 db cut at 30 cps., TREBLE
control provides approximately 12 db boost
and 20 db cut at 15,000 cps, See Graph D for
curves,
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Front Panel Controls:

MODE SELECTOR Switch:, , . ..

SOURCE SELECTOR Switch:, . .........

SEPARATION Controli, ... ..

BALANCE Control:, .......

........

Four positions: (1) STEREO NORMAL
(2) STEREQ REVERSE
{3) MONOPHONIC LEFT
{4) MONOPHONIC RIGHT

In positions (3) and (4), monophonic sources '
connected to elther channel are fed to both
channela in parallel.

Six pogitions: (1) MONOphonic PHONO
(2) STEREO PHONO
(3) TAPE HEAD
(4) TUNER
(5) AUXiliary 1
(6) AUXiliary 2

The inputs of both the Left Channel and the Right
Channel are gimultaneously switched to any of
the above gtereo pairs of inputs, Exception:
Position (1) is a monophonic input to the Left
Channel only,

Raises volume level of either channel while
lowering it in the other, Range 8 db per channel
for a total balance range of 16 db.

Mixes Left and Right Channels over a range of
0 to 100%.

(BALANCE and SEPARATION controls are concentric,)

VOLUME Control:. . .......

LEFT CHANNEL TONE:. .. ..

RIGHT CHANNEL TONE:, .. ....

POWER Switch:. . . ........

INPUT LEVEL Controls:, , ......

POWER AMPLIFIER INPUT LEVEL

Controls:, ......... e v oo 00 -

HUM BALANCE Controls:, ,.....

a8 ¢ & & & 1 a "

--------

Dual tandem type for simultaneous leveladjust-
ment of both channels,

Dual concentric bass and treble controls for
Left Channel,

Dual concentric bass and treble controls for
Right Channel,

OFF-ON.

On all inputs except TAPE HEAD.
Controls are located under chassis,

One in each channel, for adjustment of over-
all gensitivity., Accessible from under chassis,

One in each channel, for balancing out 60 cps
hum from heater circuits. Accessible from under
chagsis,
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PHASE Switch:, ... ..
117 Volt Power Receptacles:, ., ... .0 ... . .
Power Requirements:, . .......... e
Tube Complement:. , ., ..........c..-..
DimensSions:, , . i 4 csiee v e v e s v encssvnrons
Mounting Position:. . .. ... . ... .. ... ce .

Net Weight:, . .....

4 s 8 4 a8 s u 4 5 ¥ e v s m s s

Shipping Weight:. . .,..... e e P

The foregoing specifications are representative
of the performance of the average production
unit. Minor variations from the specifications
are to be expected, However, such variations
are held to a minimum in the Model AA-100,

Slide-type switch located on rear chassis apron,
Reverses phase of Left Channel at loudspeaker
terminals,

Two: one NORMAL, one SWITCHED, for power-
ing accessory equipment, Located onrear chas-
918 apron,

105-125 volts, 50-60 cycles AC.
150 watts at 117 volts, with no load on AC
receptacles.

2 - EF-86
4 - 12AX"7
2 - 7199
4 - 7591
1-G2-34

15-1/4" wide x 5" high x 13-1/2' deep (maxi-
mum). NOTE: Feet are included in height di-
mension,

Horizontal. A 4-3/8" x 14-7/8" opening is re-
quired for panel mounting. Vertical mounting
{panel horizontal) not recommended.

28-3/4 1bs,
34-1/2 1bs.

through the use of printed circuit boards and
high quality components., Due to these factors,
plus conservative design, these normal varia-
tions may be disregarded from a performance
standpoint,

CIRCUIT DESCRIPTION

As shown in the block diagram of Figure 1, the
AA-100 consists of two complete channels, des-
ignated Left and Right, and apower supply which
is common to both channels, Inputs for magnetic
phono, tape head, and three high-level sources
are provided for each channel, Note that the
Left Channel has an additional magnetic phono
input for a monophonic cartridge.

All inputs are applied first to the SOURCE
SELECTOR switch, which selects the desired
pair of inputs for application to the twochannels,
(When the switch is in the MONO {monophonic)
PHONO position, no input is applied to the
Right Channel,)

In each channel the low level signals from PHONO
and TAPE HEAD are amplified first by the type
EF-86 tube (V-1 in the Left Channel and V-2
in the Right Channel). This is a2 low-hum, low-
noise pentode especially designed for low level
input applications,

Following amplification by this tube, the appro-
priate equalization (RIAA for PHONO, NARTB
for TAPE HEAD) is applied by meang of R-C
equalizer networks. See Graph C, This equali-
zation is necessary to compensate for the
inherent characteristics of magnetic pickups and
tape heads, and gives flat overall frequency
response, In addition, the RIAA equalization pro-
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Figure 1

vides a fixed amount of high frequency roll-off
(17.2 dbat 15,000 cps) which exactly compensates
for the high frequency pre-emphasig of the RIAA
recording characteristic, This pre-emphasis
helps recorded high frequency sound to override
surface noise (scratch)., The signal, now equal-
ized,is further amplified by one triode section of
a type 12AX7 dual triode (V-3A in the Left
Channel, and V-4A in the Right Channel). At this
point the signal from PHONO, in each channel,
ig applied to the PHONO LEVEL control (neces-
sary for presetting volume level for a given
magnetic cartridge). The Left Channe) has both
STEREO and MONOphonic phono level controls;

the appropriate level control is switched into
the circuit by the SOURCE SELECTOR switch,
There i3 no level control for TAPE HEAD input
of either channel because the signal voltage
developed by a tape head will generally be low-
est of all signal sources, Thus in making the
initial level control adjustments after installing
your AA-100, it is only necessary fto adjust
level controls for the remaining signal sources,
until their individual levels equal that obtained
from the tape head,

The three high level inputs for each channelare
designated TUNER, AUX 1, and AUX 2, each of
these having a level control,

Following the SOURCE SELECTOR switch the
signal in each channel, regardless of gource, is
applied to one section of a type 12AX7 dual triode
{V-5A in the Left Channel, and V-6A in the Right
Channel). From this stage, in each channel, the
gignal is fed to the MODE SELECTOR switch,
However, let us first consider the BALANCE
and SEPARATION controls which are connected
between the Left and Right Channels at this
point inthe circuit. The BALANCE control, R-38,
1s a potentiometer 80 connected that it forms a
part of a voltage divider in both channels,
(Refer to the schematic diagram for the circuit
details,) In the Left Channel, this voltage divider
consists of R-42, R-39, and half of R-38, when
this control is in its center position. In the
Right Channel, the divider consists of R-34,
R-36, and the other half of R-38, since the arm
of R-38 is grounded, Therefore, when the control
is in its center position, the voltage divisicn
produced in each channel by the control and the
associated registors is equal, and the gain of
both channels ig also equal. If the control is
now turned either side of center, the gain of
one channel will increase while the gain of the
other channel will decrease, Physically, the
connections are arranged so that turning the
control clockwise from center increases the
volume level of the Left Channel, while de-
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creasing that of the Right Channel., Of courge
turning the control counterclockwise from center
produces the opposite effect,

The SEPARATION control, R-37, provides con-
trol over channel aeparation, if desired. By
means of this control, any degree of mixing
(i,e,, reduction of channel geparation) may be
obtained between the two channels, A moderate
degree of mixing definitely reduces the "hole-in-
the-middle' effect found in some stereocprogram
material,

When this control ia turned to its exireme count-
erclockwise position (marked NORMAL on the
panel) it i8 open-circuited, and there is no mix-
ing effect whatever. As it is turned clockwise,
the degree of mixing gradually increases until
the two channels are completely mixed, in the
extreme clockwise position.

Signals in both channels are next applied to the
MODE SELECTOR switch, Figures 2A through
2D {llustrate the functions of this switch in each

FROM
LEFT
CTHANKEL

BALANCE

LEFY
= CHANKEL

STEREC

SEPARATION §

POSTION
=
s
172 RIGNT
1RAXT L B CHANNEL
v ? MODE JELECTOR
R SWITCH
FROM
RIGHT
CHANMEL
Figure 2A

FRADM
LEFT

CHANNEL

LEFT
(—==p» CMHANNEL

RIGHT
™ CMANMEL

véa ? MOOE SELECTOR
SWIYCKR
FROM
RIGHT
CHANNEL

Figure 2B

of its four positions,

STEREO NORMAL position: See Figure 24, Sig-
nals from the Left Channel and the Right Channel
inputs are fed straight through to the Left Chan-
nel output and the Right Channel output, respec-
tively,

STEREO REVERSE position: See Figure 2B.
In this position signals from the Left Channel
Inputs are fed to the Right Channel output, and
signals from the Right Channel inputs are fed
to the Left Channel output,

MONO LEFT position: See Figure 2C, In thispo-
gitlon any input to the Left Channel may be fed
simultaneously to both the Left and Right Chan-
nel outputs,

MONO RIGHT position: See Figure 2D. In this
pogition any input to the Right Channel may be
fed simultaneously to both the Right and Left
Channel outputs,

FROM

LEFT
CHANNEL

LEFT
= CHANNEL

RIGHT
~ = CHANNEL

12axy

MODE SELECTOR
SWITCH

FROM
LEFT
CHANNEL

LEFT
CTHANNEL

SEPARATION

172 | RIGHT
12407 - ﬁ o ] — CHANNEL

VL MODE SELECTOR
SwITCH

FROM
RIGHT
CHANNEL

Figure 2D
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The gignal from the MODE SELECTOR switch
feeds the remaining triode section of the 12AX7
in each channel (V-5B and V-6B), It also feeds
cathode followers V-3B in the Left Channel and
V-4B in the Right Channel, from which con-
nections may be made to feed an external stereo
tape recorder. Because of the lowoutputimped-
ance of a cathode follower, the cable(s) feeding
the recorder may be any practical length without
encountering high frequency loss. Also, the
cathode followers give perfect circuit isolation
so that the external tape recorder feed does not
affect in any way the normal output of the AA-100,

Also, with respect to the tape recorder outputs
it should be noted that their take-off points (in
each channel) are after the BALANCE and
SEPARATION controls and the MODE SELEC-
TOR switch, but before the BASS and TREBLE
controls and VOLUME control, Therefore, the
tape recorder outputs will be affected by the
gettings of the SEPARATION and BALANCE
controls and the MODE SELECTOR switch; they
will not be affected by the settings of the BASS
and TREBLE and VOLUME controls.

This, it is believed, is as it should be; in
recording a stereo program, the SEPARATION
and BALANCE controls may be adjusted as the
program requires, and the effect of this adjust-
ment will appear in the recording, The same
applies to the MODE SELECTOR switch with
respect to STEREO NORMAL and STEREO
REVERSE positions. On the other hand, the
BASS and TREBLE controls may be used to
compensate for speaker effects and room acous-
tics, without affecting the tape being recorded.
Similarly, the VOLUME control may be adjusted
for any desired listening volume without affect-
ing the recording level,

After amplification by V-5B in the Left Channel
and V-6B in the Right Channel, the signal is
applied to the tone control circujt, For each
channel this consists of a pair of concentric
BASS and TREBLE controls. The tone control
circuit is conventional. Physically, the com-
ponents comprising the tone control network
are encased in an encapsulated circuit (#84-13)
which mounts on the circuit board in virtually
one operation, and saves considerable time and
space.

From the tone controls, the signal in each
channel is applied to its section of the dual
VOLUME control, R-68 and R-80. This is the

main or "master” VOLUME control, and is
operated from the front panel. It is a ganged
potentiometer, thus affording single-knob vol-
ume control for both channels, In the manu-
facture of this control, its dual elements have
been matched for close tracking, so the volume
change is equal - within 2 db or better - for
both channels, over most of the control ro-
tation,

From this control the signal in each channel
goed to individual level controls (PWR. AMP,
INPUT LEVEL CONTROLS R-70 and R-78). By
meang of these, the gain of either channel may
be permanently reduced to correct for dif-
ferences in efficlency of the two speakers
uged.

Signal is then applied to each power amplifier,
which consists of a type 7199 pentode-triode
tube (V-7 in the Left Channel and V-8 In the
Right Channel) and two type 7591 power output
tubes, connected in push-pull. The pentode
gection of the 7199 serves as a voltage ampli-
fier. It 1s direct-coupled to the triode section
which i1s connected as aphase splitter, delivering
push-pull (out-of-phase) signal voltages to the
control grids of the 7591 tubes (V-9 and V-10
in the Left Channel; V-11 and V-12 in the Right
Chanpel). Output power developed in the plate
circuit of each of these tubes is added in the
output transformer, where the total power is
coupled to the loudspeaker load. The tuhes are
operated as straight pentodes, withplate, screen
and bias potentional chosen for maximum un-
distorted power output. A fixed blas of -16 volts
for the coutro! grids is derived from a separate
half-wave selenium rectifier, which obtains its
voltage from a tap onthe high-voltage secondary
winding of the power transformer,

Approximately 18 db of overall negative feed-
back i8 applied around each amplifier, from the
output transformer secondary backto the cathode
of the 7199 pentode section. This feedback loop
reduces distortion, flattens frequency response
and increases the damping factor of each power
amplifier,

A pair of terminals ig provided for connection
to a center speaker, iIf desired. The amplitude
of the signal obtalned from these terminals is
dependent upon the ingtantaneous phase of the
gignals in the Left and Right Channels, relative
to each other, It is maximum whenthese signals
happen to be in phase, I they happen to be out
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of phase, and equal in amplitude, it is zeéro,
Because this signal represents an adding of in-
phase signals in the two channels, a center
speaker carrying this signal tends to fill in
the "hole-in-the-middle" effect present in some
stereo material. In lieu of a center speaker, the
SEPARATION control maybe usedtoaccomplish
essentially the same effect. The CENTER
SPEAKER terminals may instead beusedtofeed
monophonic signal to a speaker in a remote lo-
cation, such as another room. Satisfactory
sound will be obtained from both stereo and
monophonic sources,

Just ahead of the LEFT CHANNEL OUTPUT
terminals is a phase-reversal gwitch, labelled
LEFT PHASE, The gswitch is located on the
rear chassis apron, and permits ingtant phase
reversal Hf you are in doubt as to the correct
phasing of speakers or gtereo source material,

In the power supply section, V-13, a type GZ-34
full-wave RECTIFIER tube, supplies all plate
supply voltages, Decoupling and ripple filtering
ig accomplished by filter capacitors C-48 and
C-49, in conjunction with resistors R-99 through
R-102, inclusive, Separate 6.3 volt windings on
the power transformer supply heater voltages
to the tubes in the two channels, Each winding
has a HUM-BALANCE control, permitting each
channel to be individually optimized for lowest
hum, A voltage divider consisting of R-96 and
R-97 places a positive DC potential on the tube
heaters. This eliminates hum-producing heater-
to-cathode emisgion in tubes,

Two 117 volt power receptacles are provided on
the rear chassis apron, One of these supplies
power independently of the AA-100 POWER
switch; the other i{s switched off and on with the
AA-100, The primary of the power transformer
is fused with a 2-ampere glow-blow fuse,

CONSTRUCTION NOTES

The HEATHKIT Model AA-100 Stereo Ampli-
fier, when constructed in accordance with the
instructions in this manual, is ahigh quality am-
plifier capable of many years of trouble-free
gervice, We urge you to take the necessarytime
to assemble and wire the kit carefully, Do not
hurry the work and you will be rewarded with a
greater senge of confidence, both in your ampli-
fier and in your own ability.

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

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In s0
doing, you will become acquainted with the parts.
Refer to the charts and other information onthe

inside covers of the manual to help you identify
the components. If some shortage or parts
damage is found in checking the Parts List,
please read the REPLACEMENT section and
supply the information called for therein. Include
all inspection slips in your letter to us.

In order to expedite delivery to you, we are
occaslonally forced to make minor substitution
of parts. Such substitutions are carefully check-
ed before they are approved and parts supplied
will work satisfactorily. In checking the Parts
List for resistors, for example, you may {ind
that a resistor with a 5% tolerance has been
substituted for a resistor with a 10% tolerance,
ag shown in the Parts List, These changes are
gelf-evident and are mentioned here only to
prevent confusion in checking the contents of
your kit,

Regigtors generally have a tolerance rating of
10% unlegs otherwise stated in the Parts List,
Tolerances on capacitors are generally even
greater, Limits of +100% and -50% are common
for electrolytic capacitors,
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PART PARTS
No. Per Kit

PARTS LIST

DESCRIPTION

Resistors

1-9
1-11
1-18

1-20

1-24
1-25
1-26
1-29
1-31
1-33
1-35
1-37
1-44
1-58
1-60
1-68
1-114
1-116
1-122
1A-17
1B-15
1B-1

3J-11

1 KO 1/2 watt
(brown-black-red)

1.5 KO 1/2 watt
(brown-green-red)
5.6 KO 1/2 watt
(green-blue-red)

10 K 1/2 watt
(brown-black-orange)
22 K 1/2 watt
(red-red-orange)

27 K& 1/2 watt
(red-violet-orange)
33 K 1/2 watt
(orange-orange-orange)
47 K 1/2 watt
(yellow-violet-orange)
100 K 1/2 watt
(brown-black-yellow)
220 K 1/2 watt
(red-red-yellow)

330 K 1/2 watt
(orange-orange-yellow)
470 KQ 1/2 watt
(yellow-violet-yellow)
1 megohm 1/2 watt
(brown-black-green)
2.2 megohm 1/2 watt
(red-red-green)

2.2 KQ 1/2 watt
(red-red-red)

22 KQ 1/2 watt 5%
(red-red-orange-gold)
68 KQ 1/2 watt
(blue-gray-orange)
820 K9 1/2 watt
(gray-red-yellow)

8.2 KQ 1/2 watt 5%
(gray-red-red-gold)
6.2 KR 1/2 watt 5%
(blue-red-red-gold)
3.3 KQ 1/2 watt 5%

(orange-orange-red-gold)

100 © 1 watt
(brown-black-brown)
1 KQ 2 watt
(brown-black-red)
2,7 KQ 2 watt
(red-violet-red)

1500 © 10 watt 10%
wire-wound

PART PARTS
No, Per Kit

DESCRIPTION

egistor t!
4-1 4
4-2 p A
4-3 it

Controls-Switches

10-52 2
10-103 2T
12-217 97
12-28 1+
12-26 1«
13-3 v
60-2 1S
83-249 1v
63-247 1=

63-248 1:=

Capacitors -
50-76 4
91-31 3¢
21-47 2
23-2 v’
23-28 ov”
23-41 1~
23-42 2"
23-50 4
23-52 4
23-53 12
23-59 2
25-19 1v
25-52 1-
25-55 2V

2.2 K@ 1/2 watt low noise
(red-red-red or marked)
100 KQ 1/2 watt low noise
(brown-black-yellow or
marked)

330 KQ 1/2 watt low noise
(orange-orange-yellow or
marked)

2 KQ control (tab mtg.)

1 megohm control (tab mtg,)
Dual concentric control,

1 megohm both sections
Dual concentric control,
front - 20 XQ, rear - 1 meg-
ohm

1 megohm tandem control
Triple control, 250 KQ

each section

DPDT slide switch

SPST AC snap switch
Printed circuit board rotary
switch, 6-position, 4-section
Printed circuit board rotary
switch, 4-position, 1-section

68 uuf +5% mica

.02 pfd disc ceramic

.01 ufd disc ceramic

.005 pfd 600 V molded
tubular

.1 pfd 200 V molded tubular
.01 pfd 600 V molded tubular
.015 pfd 600 V molded
tubular

,022 pfd 400 V molded
tubular

.047 pfd 400 V molded
tubular

.1 pfd 400 V molded tubular
.05 pfd 200 V molded
tubular

20 pfd 150 V tubular elec-
trolytic

40-40-20 at 450 V-350 V-350
V twist proog mtg. electro-
lytic

50 ufd 10 V tubular electro-
Iytic
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PART PARTS
No. Per Kit

Capacitors (Cont'd,)

DESCRIPTION

25-101 1 60-25 pfd at 500 V-450 V
twist prong mtg. electrolytic

Transformers

51-58 2 Output

54-89 1 Power

Circuit Boards-Sockets-Terminal Strips-Plugs

85-25F427 1 Preamplifier circuit board

85-27F324 1 Power amplifier circuitboard

431-5 1 4-lug terminal strip

431-7 1 6-screw terminal strip

431-17 1 b-screw terminal strip

434-2 1 Octal socket

434-20 2 117 V power socket

434-21 4 Pilot light socket

434-42 2 Single phono socket

434-78 3 Triple phono socket

434-18 2 9-pin molded socket (circuit
board type) w/shield clip

434-79 6 9-pin molded socket (circuit
board type)

434-82 1 Double phono socket

434-105 4 Molded octal socket (circuit
board type)

438-4 10 Single prong phono plug

Tubes-La.mBs

411-26 4 12AX7 tube

411-106 2 EF-86 tube

411-133 2 7199 tube

411-136 1 GZ-34/5AR4 tube

411-138 4 7591 tube

412-20 4 #47 lamp

Hardware

250-8 24 #6 x 3/8" sheet metal screw

250-49 19 3-48 x 1/4" binder head
machine screw (BHMS)

250-89 47 6-32 x 3/8" binder head
machine scerew (BHMS)

250-92 4 8-32 x 5/8" round head
machine screw (RHMS)

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

250-138 2 6-32 x 3/16" binder head
machine screw (BHMS)

250-172 5 3-48 x3/8" panhead machine
screw (PHMS)

250-174 8 8-32 x 1/4" binder head
machine screw (BHMS)

252-1 12 3-48 x 7/32" hex nut

PART PARTS
No. Per Kit

DESCRIPTION

Hardware (Cont'd.)

252-3 43 6-32 x 1/4" hex nut
252-4 16 8-32 x 5/16" hex nut
252-38 7 3/8" - 32 control nut

(black finish)
253-10 6 5/8" control flat washer
254-1 44 #6 lockwasher
254-2 15 #8 lockwasher
254-4 6 Control lockwasher
254-7 12 #3 lockwasher
255-35 6 11/16" phenolic spacer
255-41 8 1/4" spacer
255-47 4 .698 (approx. 11/16") x

3/8" spacer
259-2 1 #8 solder lug
258-6 1 #6 solder lug
259-11 1 Spade lug
Cabinet-Chasgis- Associated Metal Partg
90-M1861 1 Cabinet shell
200-M283F436

1 Chassis
203-M224F435
1 Front panel

203-M225F430

1
203-M228 1
204-M3685 1
204-M366 1
204-M367 1
204-M369 1
204-M370 1
205-M268KF423

1
210-14 1
Knobs
462-117 1
462-118 3
462-119 3
462-124 3
Miscellaneous
57-22 1
73-2 1
73-8 5
75-20 1
75-24 1
75-41 1
84-13 2

Control panel cover

Front bottom subpanel
Control mounting bracket
Front panel support bracket
left-hand

Front panel support bracket
right-hand i

Input socket mounting bracket
Chassis support bracket

Bottom plate
Front bezel

Small, for flatted 1/4" shaft
Large, for keyed sleeve

Small, for flatted 3/16'" shaft
Large, for flatted 1/4" shaft

Selenium rectifier

Rubber grommet (large)
Rubber grommet (small)
Double phono socket
insulator

Line cord strain relief
Triple phono socket in-
sulator

Packaged electronic circuit
(P.E.C. network)
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step. In any case where there is the pos-
sibility of an unintentional short circuit,
sleeving should be used, Extra sleeving is
provided for this purpose.

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

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

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

COLD SOLDER JOINT
CONNECTION INSUFFICIENTLY
HEATED

1

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

Remove the solder and then the iron from
the completed junction, Use care notto move
the leads until the solder is solidified.

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

APPLY SOLDER

PROPER SOLDER
CONNECTION

ALLOW SOLDER
TO ¥FLOW

COLD SOLDER JOINT
CONNECTION MOVED
WHILE COOT.INM

NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN
USED. WHEN IN DOUBT ABOUT SOLDER,
ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED.

IT IS RECOMMENDED THAT A NEW
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The HEATHKIT Model AA-100 is a complex
instrument, We very strongly urge that you fol-
low wiring and parts layout shown inthe manual,
The positions of some of the wires are quite
critical and changes may result in increased hum
level or other undesirable performance charac-
teristics, Special instructions regarding se-

quence of assembly and lead lengths are givento
make construction of this kit as easy as posgsible,
Wiring and mounting parts improperly may re-
sult in performance deficiencies and it may be
necessary to redo work previously accomp-
lishead.

CIRCUIT BOARD WIRING AND SOLDERING

Before attempting any work on the circuit boards,
read the following instructions carefully and
study Figures 3 and 4. Itis onlynecessary to ob-
gerve 2 few bagic precautions which will insure
proper operation of the unit the first time it is
turned on,

Proper mounting of components on the board is
essgential for good performance, A good general
rule to follow is that all components on the board
should be mounted tightly to the board, unless
Instructions state otherwise, All leads shouldbe
kept ag short as possible to minimize the effects

=== BEND LEAD

CLOSE TO
“‘/ BODY
= !
i
]

SPREAD LEADS OF EACH COMPONENT
TO KEEP THEM FROM FALLING OUY
WHEN THE BOARD S TURNED

SOLOER ON
“LgAD ONLY

% e 5
\‘.,2 soLpen on PROPER SOLDER wl ;;
& Ol ONLY CONNECTION \\\ L
ﬂ% LEAD WAS MOYED ? ""3 B

of stray capacity in the wiring, Proper and im-
proper methods of mounting are illustrated in
Figures 3 and 4,

Tubular capacitor and resistors will fit properly
if the leads are bent, as shown in the accom-
panying figures, Disc capacitors will generally
fit in place with no lead preparation other than
determining that the leads are straight, Com-
ponents with lugs normally require no prep-
aration unless the lugs appear to be bent, in
which case they can be straightened withpliers,

BEFGHE SOLDER \—
P HARDENED "_‘
NO_CONNECTION ’E‘ﬁ: HOLERD &35 \

~_ =~ SOLDER AMD LEAD BRIDGES

Figure 3

Parts should be ingerted as instructed, and the
leads bent outward slightly, as illustrated, to
lock them in place,

Componenta will be soldered in groups; after a
group of components have been ingtalled, in-
structiong will be given to solder them, When
the components have been soldered, diagonal
cutters may be used to cut off the excess leads
close to the board,

The actual technique of soldering leads to a
circuit board is quite simple, Position the tip of
the soldering iron so that it firmly contacts both
the circuit board foil and the wire, or lug, to be
soldered, as shown in Figure 3. Then the solder
should immediately be placed between the iron
and the joint to be soldered. Remove the solder as

soon as it begins to melt and flow onto the lead
and foil. Hold the tip of the iron in place only
until the solder begins to flow outward over the
foil; then remove the iron quickly,

Avoid overheating the connection, A soldering
pencil or small iron (approximately 30 watts)
is ideal for use in circuit board work, If a high
wattage iron or soldering gun mustbe used, pre-
cautions must be taken to avoid circuit board
damage due to overheating,

The use of an excessive amount of solder will
increase the possibility of bridging between foil
conductors or plugging holes which are to be
left open for wires which may be added later on.
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¥ solder is accidentally bridged across insux
lating areas between conductors, it canbe clean-
ed off by heating the connection carefully and
quickly wiping the solder away with a soft cloth,
Holes which become plugged can be cleared by
heating the area immediately over the hole and
gently pushing the lead of a resistor throughthe
hole from the opposite side, and withdrawing the
lead before the solder rehardens. Do not force

ALIGN SOCKET PINS WITH
MOUNTING HOLES
1

PLACE PINS INTO
MOUNTING HOLES
MAKE SURE WOOKS ARE
SEATED IN HOLES
BEFORE PRESSING DOWN

. | —

the wire through; too much pressure before the
golder has time to soften may separate the foil
from the board.

In cases where foil does become damaged, re-
pairs can usually be made with little difficulty,
A break in the foil can be rejointed with a small
piece of bare wire soldered across the gap, or
between the foil and the lead of a component.

APPLY PRESSURE EVENLY
UNTIL SOCKET IS TIGHT
ON BOARD

STEP-BY-STEP PROCEDURE

The following instructions are presented in a
logical step-by-step sequence to enable you to
complete your kit with the least possible con-
fusion, Be sure to read each step all the way
through before beginning the specified operation,
Also read several steps ahead of the actual step
being performed. This will familiarize you with
the relationship of the subsequent operations,
Space has been provided for you to check off
each operation as it is completed. For the steps
that are contained in boxes on the illugtrations,
there will be a number before each of these
spaces which will indicate the order in which the
steps are to be performed. This check is par-
ticularly important in wiring and it mayprevent
omissions or errors, especially if your work is
interrupted frequently as the wiring progresses,
Some kit builders have also found it helpful to
mark each lead or component in colored pencil
on the pictorial as it is added.

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

In general, the illustrationg in this manual
correspond to the actual configuration of the
kit; bowever, in some instances the illustra-
tions may be slightly distorted to facilitate
clearly showing all of the parts,

The abbreviation "NS" indicates that a con-
nection should not be soldered yet as other
wires will be added. When the last wire is
installed, the terminal should be 8soldered and
the abbreviation "S" igsusedtoindicate this, Note
that a number will appeayr after each solder
instruction, This number indicates the number of
leads that are supposed to be connected to the
terminal in point before it is soldered, For
example, if the instruction reads, "Connect a
lead to lug 1 (S-2)," it will be understood that
there will be two leads connectedtothe terminal
at the time it i3 soldered, (In cagses where a lead
passes through a terminal or lug and then con-
nects to another point, it will count as two leads,
one entering and one leaving the terminal,)

The steps directing the insgtallation of resistors
include color codes to help identify the parts,
Also, If a part is identified by a letter-pumber
designation on the Schematie, its designation
will appear {nthe construction step whichdirects
its installation,
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STEP-BY-STEP ASSEMBLY

ASSEMBLY OF PREAMPLIFIER CIRCUIT
BOARD (Part #85-25F427)

Refer to Figure 5 (fold-out from Page 17) for
the following steps:

( ) Install two 9-pin tube sockets (#434-78, with
"1. shield clip)at locationsV1 andV 2. See also
Figure 4. On each socket, solder all ten
connections and the center post to the foil.

( ) Install four 9-pin tube sockets ($#434-79) at
2. locations V3, V4, V5and V6. Solder all nine
connections on each socket.

NOTE: Do not use any yellow or black hookup
wire until specifically called for. Continue the
assembly of the preamplifier circuit board by
performing steps 3 through 82 shown on Figure
.

Refer to Figure 6 (fold-out) for the following
Six steps.

( ) Ingtall MODE SELECTOR switch #63-248.

1, Solder all five prongs. Note procedure in
Detall 6A. Hold switch wafer perpendicular
to circuit board while soldering.

Work on side of
foll isle oniy.

Align swilch prongs
A with circult board
slots,

Be sure swilch Is
B complelely seated
on circuit board.

ASSEMBLY OF POWER AMPLIFIER CIRCUIT
BOARD (Part #85-27F324)

( ) Install two B-pin tube sockets (#434-79) V7
1. and V8, Solder all nine connections on each
socket,

IMPORTANT: In the following step, each socket
must be positioned with its keyway in the direc-
tion shown by the circuit board markings.

( ) Install the SOURCE SELECTOR switch #63-
2. 247, Solder all thirty-three prongs,

NOTE: Be sure to identify all four controls
properly, before mounting.

{ ) Install BALANCE/SEPARATION
3, #12-28, Solder all six prongs.

control

( ) Install dual VOLUME control #12-26, Solder
4, all six prongs,

( ) Install LEFT CHANNEL TONE control
6. #12-27, Solder all 8ix prongs.

( } Install RIGHT CHANNEL TONE control
€. #12-27. Solder all six prongs.

( ) Lay the assembled circuit board aside
temporarily, and proceed with assembly
of the power amplifier circuit board.

&/ Heat switch f[oi! and
N poard foil simuitan-
11 D eously while apply-

ing solder.

( ) Install four octal (8-pin)tube sockets (#434-
2. 105) V9, V10, V11 and V12, Solder the eight
connections on each socket.

Starting with gtep #3, install the remaining
components as shown in Figure 7,
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INSTALLATION OF PREAMPLIFIER CIRCUTT

BOARD AND FRONT PANEL

Refer to Figure 8 for the following steps.

( ) Secure the front chagsis flange with two
1

DD~

D

N

—
—ar

#68 sheet metal screws, one on each side
of the chassis,

Install two POWER AMPLIFIER INPUT
LEVEL controls #10-103. Be sure to po-
gition controls as shown,

Install two electrolytic capacitor mounting
wafers on top of chassis.

Place the preamplifier circuit board on top
of the chassis in the position shown. Use
3-48 x 3/8" screws in the five holes along
the rear of the circuit board, Under the
chassis, mount the chassis support bracket
over the same screws, then use a #3 lock-
washer and a 3-48 nut on each serew, DO
NOT TIGHTEN YET.

Install 3-48 x 1/4" screws in the seven
remaining mounting holes of the circuit
board, Ag before, use #3 hardware under-
neath the chassis. At the location desig-
nated ""'solder lug,' install the #259-6 solder
lug between the lockwasher and nut, AS
BEFORE, DO NOT TIGHTEN THESE
SCREWS YET.

Place a control lockwasher over each switeh
or control bushing,

Install the control mounting bracket over the
switch and control bushings. Secure with a
5/8" flat washer and a control nut on each
bushing,

Install the front panel with painted side out.
Use four gelf-tapping screws, insertedfrom
the underside of the chassis, Note: Since
these gcrews actually cut threads in the
panel mounting holes, you will find that they
turn somewhat harder than ordinary ma-
chine screws,

NOTE: Now proceed to Figure 8A and perform
the steps accompanying it

( ) Mount the right-hand and left-hand panel

‘.

(

18.

. bottom subpanel,

)

brackets to the chassis with 6-32 x 3/8"
BHMS, #6 lockwashers, and 6-32 nuts, Do
not secure the upper portion of either
bracket yet.

Mount the front bottom subpanel to the
front of the chassis,

Mount the AC power 8witch, Be sure to
orient the switch so that its locating lug
13 in the slot,

Install the decorative cover over the front
as shown in the detail.

Using a 6-32 self-tapping screw, prethread

, the four holes indicated: two in the front

panel and two in the bezel.

Ingtall the plastic front panel window by
first inserting the bottom edge as shown in
the detail. Then swing the top of the window
over the front panel and engage the four
slots in the four projections on top of the
front panel,

Install the bezel over the panel assembly,
IMPORTANT: The mounting tabs on the
bezel MUST be between the front panel and
the control mounting bracket. Secure the
bezel with four 6-32 screws as shown (note
different lengths), ingerted from behind the
panel assembly, Tighten securely, but do
not overtighten, as the threads in the
aluminum parts are relatively easy to
strip.

Now tighten the twelve 3-48 screws holding
the large circuit board,

NOTE: Now proceed to Figure 9 and perform
the 9 steps accompanying it.
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i, MoTE mamumcs (0.4 &) NENT TO LUG
2. ORIENT THEM ACCORDIME T PICTORIAL .

) =B LOCKWASHER

-I“"\-'« POWER AMBLIFIER

= CIRCUIT BOARD

5 UNSERT CAPACITOR S0 Saal
LUGE PROJECT  THAOUGH
WATER 3L0Ta

. g
e T

IMPORTANT: FUSH CAPACITGR
BOOV FIRULY ACAINAT WAFER
WHILL TWISTING LUGS
APPROWIMATELY | TURK
A
Detail 9A

Hg LC:CHWJ\S'ER&
B-32 NUT b
\

DUTSIOE OF CHASSIS

Detail 10A Figure 10
( ) Refer to Figure 8B and mount the power { ) Press strain relief into hole in chasgsis,
amplifier circuit board on the underside of See Figure 10.

the chassis, Note that a #8 solder lug is
used Instead of a lockwasher near one

corner of the board. ( y Install the power transformer on top of the
chagsis by firstpassing its leads through the

( ¥ As shown in Detall 104, install the line rubber grommet, Secure with four 8-32 x
cord strain relief at a point 2-1/2" from 1/4" binder head screws, #8 lockwashers

the end of the line cord, and nuts, See Figure 10,
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MOUNTING COMPONENTS ON REAR OF CHASSIS

IMPORTANT: In performing the steps below, notq!
that some parts are to be mounted on the Inside
of the rear chassis flange, while others are to be

mounted on the outside. In all cases, use 6-32
hardware, as shown.

(~) 1. Mount two 117 volt power sockets.

(-} 2. Mount fuse holder. Orient so lug 1 is
in the position shown. Note positions
of washers, Install fuse in holder.

ﬂ gl ¥ -
i-1—

T (~) 3. Mount two single phono sockets, Note
A-f— —1 that the long lugs are toward the bottom
B-1— edge of the chassis,

- CCHASSI&

ﬂ—ﬂ Iy SIDE VIEW
—- | — oo (=) 4. Fasten this end of the 6-lug screwter-
minal strip to the chassis,
SIOE VIEW IMPORTANT: Note that the solder lugs
= are positioned toward the bottom edge

INSIDE OF CHASSIS

ﬁ TERMML  of the chassis,

| S=—

TOP OF
CHASSIS |

(_:

-——»———ﬂmﬂ (—) 5. Fastenone end ofthe DPDT slide switch |

_.._.—--"'—" using a 6-32 screw through the 6-lug |
terminal strip, into one of the threaded
mounting holes of the switch. '

G | ( 9 6. Fasten one end of the 5-lug screw ter-

minal strip, using another 6-32 screw
and the other threaded mounting hole of
the switch.

f—mﬂ == (—) 7. Fasten the other end of the 5-lug strip
" with 6-32 hardware.

(- 8. Onthe two terminal strips just installed,
bend all eleven lugs toward the screws
so theyare approximately 1/8'“from the

Figure 11
inside of the chassis flange.
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CHASSIS WIRING

Refer to Figure 12 (fold-out from Page 22).
Due to the large number of wires and compo-
nents, the latter are shown in Detail 124, to
avoid an overcrowded illustration., In the fol-
lowing step-by-step instructions, refer to the
appropriate illustration.

( ) Identity the red-yellow power transformer
lead and connect it to lug 1 of capacitor D
(s-1), IMPORTANT: Do not cut this or the
remaining power transformey leads,

( ) dentity the red-green power transformer
lead and connect it to lug 3 of terminal strip

F (N3),

( Y Identity the 1.5 KQ 10 watt wire-wound
resistor and slip a 3/4' length of sleeving
over each lead, Position the resistor against
the chassis and connect one end to lug 8 of
gocket C (NS), Connect the other end to the
A marked lug of capacitor D (NS).

( ;, Twist together the two yellow power trans-
former leads. Connect either lead to lug 2
of gocket C (S-1). Connect the other lead to
lug 8 of socket C (NS).

( ) Twist together the two red power trang-
former leads and connect either leadtolug 4
of socket C (S-1). Connect the other lead to
lug 8 of socket C (S-1).

{( ) Dress the yellow and red twisted leads as
ghown,

NOTE: Use the yellow and black hookup wire
only when specifically called for.

( ) Cut a 4" length of hookup wire and remove
1/4" of insulation from each end. Connect
this wire between lug 4 of terminal strip F
(NS) and lug 2 of capacitor D (NS),

( ) Similarly, prepare a 3" wire and connect
between hole 44 on the small ¢ircuit board
(S-1) and solder lug L (NS).

( ) In the same manner, prepare a 5-1/2' length
of hookup wire. Connect between lug 2 of ca-
pacitor D (S-2) and hole 43 on the power
amplifier (small circuit board) (S-1).

( ) Prepare a 6-1/4" wire and connect between
hole 42 on the small circuit board (S5-1)
and the a marked lug of capacitor D (NS).

( ) Prepare a 3-1/4" wire and connect between
lug 8 of socket C (S-3) and the « marked
lug of capacitor D (NS), Dress wire as
shown,

( ) Identify the red lead of output transformer
P. Route this lead as showm and connect to
the = marked lug of capacitor D (NS).

{ ) On output transformer Q, cut the red lead
to a length of 6-3/4". Remove 1/4" of in-
sulation, twist the exposed strands together,
and apply a small amount of solder to the
bare end, (This i8 called "Tinning.'') Route
this wire as shown, and connect the end to
the « marked lug of capacitor D (S-3).

( ) Prepare an 11" length of wire and con-
nect one end to lug 2 of capacitor E (S-1).
Route the wire as shown, and pass the
other end through grommet AD, Connect this
end to hole 20 on the preamplifier (large)
¢ircuit board (NS).

¢ ) Prepare a 9" wire and connect one &nd to

hole 33 on the small circuit board (S-1).
Route as shown and connect the other end to
the a marked lug of capacitor E (NS).

( ) Prepare a §" wire and connect one end to

hole 40 of the small circuit board (S-1).
Connect the other end to lug 1 of terminal
strip F (NS).

( ) Prepare a 12-3/4" wire and connect one end
to hole 23 on the large circuit board (S-1).
Pass the other end through grommet AD
and connect it to the a marked lug on ca-
pacitor E (NS).

( ) Prepare a 9-3/4'" wire and connect one end
to hole 24 on the large circuit board (S-1).
Pass the other end through grommet AD
and connect it to the m marked lug of ca~
pacitor E (NS),

( ) Slip a-1/2" length of sleeving over one lead
of a 22 KQ resistor (red-red-orange). Con-
nect this lead to lug 2 of control T (NS).
Connect the other lead to lug 3 of capac-
ftor E (NS). Position resistor as shown,
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( ) Slip a 1/2" length of sleeving over one lead (
of a .02 pfd ceramic ¢apacitor, Connect this
end to lug 2 of control T (NS), and the other
end to lug 3 of capacitor E (S-2),

( ) Prepare a 1-1/2" length of wire and connect
between lug 2 of control T (S-3)andlug 2 of
coantrol U (NS).

( ) Twist together the two green power trans-
former leads. Connect either lead to lug 1
(NS) and the other lead to lug 3 (NS) of con- (
trol U.

( ) Connect a 330 K resistor {(orange-orange-
yellow) between lug 2 of control U (S-2)and
the m lug of capacitor E (NS).

( - Install a 1 K 2 watt resistor (brown-black- (
red) between the 1 lug of eapacitor D (S-3)
and the a lug of capacitor E (NS), Position
the resistor body so its axis {8 approxi-
mately 1/2" from the chassis.

( ) Install a 2.7 KQ 2 watt resistor (red-violet- (
red) between the a lug (8-3) and the m lug y
(NS) of capacitor E.

—~—~

( ) Install a 5.6 KO resistor (green-blue-red)
between the m lug (S-4) and the a lug (8-2)
of capacitor E,

—

( ) Twist together the two brown power trans-
former leads and pass them under the 1 KQ
2 watt resistor. Connect either lead tolugl
(NS) and the other lead to lug 3 (NS) of con-
trol T.

( ) At the end of each line cord conductor, twist
the strands together and tin the ends, Con-
nect either conductor to lug 1 of fuge holder
J (NS).

( ) Commect the other line cord conductor to
lug 2 of AC socket G (NS).

( ) Prepare a 1-1/4" wire and connect between
lug 1 of fuse holder J (S-2) and lug 1 of
socket H (NS),

e

Detail 12B

|

) Prepare a 2-1/4" wire and connectbétweeni
lug 1 of socket H (3-2) and lug 1 of gocket
G (S-1).

) Prepare a 13-5/8" and a 15" length of hook-
up wire, Twist these two wires together
after first poasitioning the wire ends even
at one end of the pair. This is calleda
"twisted pair,” As a guide to how tightly
to twist the wires, refer to Detail 12B

) At the end of the twisted pair having uneven
ends, connect the longer wire to lug 2 of
socket H (NS). Connect the shorter wire to
lug 2 of socket G (S-2). Now dress the
twisted pair exactly as shown in the Pic-
torial.

) Identify the length of spiral shielding and cut
it to a length of 2-1/2", At one end, uncoil
approximately 1/2" of wire, Slip this end
over the free end of the twisted pair just
ingtalled, until the free ends protrude 3/4",

) Connect the uncoiled end of spiral shielding
to solder lug B (S-1).

) Cut a 2-1/4" length of clear plastic sleeving
and slip it over the gpiral shielding,

} Connect either wire of the twisted pair to
elther lug on switch A (S-1), and the other
wire to the remaining lug (S-1).

Detail 12C
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{ ) Slip the switch shield cover over the rear of
switch A. Make sure the insulating liner is
inside the cover. Sclder the cover to the
switch, as shown in Detail 12C, NOTE:
Soldering will probably be easier if the
metal is {irst scraped clean with a file or
dull knife,

( ) Install the .01 pfd 600 V capacitor between
lug 2 of fuse holder J (NS) and solder lug L
(NS).

( ) Twist together the two black power trans-
former leads. Conmnect either lead to lug 2
of the fuse holder J (S-~2) and the other lead
to lug 2 of socket H (S-2).

IMPORTANT: The electrolytic capacitor and
selenium rectifier which will be installed in
the following two steps must each be installed
with correct polarity, or serious damage may
result,

( ) Install the 20 ufd 150 V tubular electrolytic
capacitor (#25-18)by connecting the positive
(+) lead to lug 4 of terminal strip F (NS),
and the negative (-) leadtolug 2 of the same
terminal strip (NS).

¢ ) Install the selenium rectifier by connecting
the + lead to lug 3 (S-2) and the other lead
to lug 2 (NS) on terminal strip F.

¢ ) Install the 8.2 KQ 5% resistor (gray-red-
red-gold) between lug 1 (NS) and lug 2 (S-3)
of terminal strip F.

( }ySlip a 5/8" length of sleeving over each
lead of the 8,83 KQ 5% resistor (orange-
orange-red-gold) and connect the resistor
between lug 1 (S-3) and lug 4 (S-3) of ter-
minal strip F.

( ) Connect the blue-yellowlead of output trang.
former Q to hole 37 on the small circuit
board (S-1).

( ) On the same transformer, cut the blue lead
to a lengthof 3-1/2". Remove 1/4" of ingula-
tion from the end, twistthe strands together
and tin, then connect to hole 36 onthe small
circuit board (8-1).

{ ) Prepare a 3-1/2" length of hookup wire and
connect between hole 39 on the small ¢ircuit
board (S-1) and lug 8 on terminal gtrip M
(NS).

¥ Prepare a1-3/4" wire and connect between
hole 41 on the small circuit board (S-1) and
lug 5 on terminal strip M (NS),

) Prepare a 4" wire and connect between
hole 38 on the small circuit board (S-1)and
lug 3 on terminal strip M (NS).

) Prepare two 4-1/2'" wires and twist them to-
gether to form a twisted pair, At one end of
the twisted pair, connect either wire tohole
34 (S-1) and the other wire to hole 35 (S-1)
on the small circuit board, At the other end
of the twisted pair, connect either wire to
lug 1 (S-2) and the other wire to lug 3 (S-2)
of control U.

) Prepare two 8-1/4'" wires and make ancther
twisted pair, At one end, connect either
wire to hole 31 (S-1) and the other wire to
hole 32 (S-1) on the small circuit board,
At the other end, connect either wire to
lug 1 (S-2) and the other wire to lug 3 (S-2)
on control T.

j Connect the black lead from transformer Q
to lug 6 of terminal strip M (S-2).

) Connect the brown lead from transformer
Q to lug 5 of terminal strip M (S-2).

) Connect the green lead from transformer @
to lug 4 of terminal strip M (S-1).

) Remove insulation from a 3/4" length of
hookup wire and connect this between lugs
2 (S-1) and 3 (NS) of terminal strip M,

) Connect the yellow lead from transformer

Q to lug 3 of terminal strip M (S-_tni‘_)_.._

) Cut the blue lead from transformer P to a

length of 2-3/4". Remove 1/4" of insula-
tion, tin the end, and connect to hole 28
on the small circuit board (S-1).

} Cut the blue-yellowlead from transformer P

to a length of 4-1/4", Prepare the end as-

before and connect to hole 27 on the small
circuit board (S-1).

} Connect the black lead from transformer
P to lug 4 of slide switch N (NS),

) Remove insulation from a 1-1/4" length of
wire and connect betweenhole 30 of the small
circuit board (S-1) and lug 5 of terminal
strip O (NS).
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¢ ) Prepare a 3" wire and connect between
hole 26 on the small circuit board (S-1)
and lug 4 on switch N (NS).

( ) Prepare a 3" wire and connect itbetween lug
5 of switch N (S-1) and lug 2 (S-1) of ter-
minal strip O.

—_—

} Prepare a 1-1/2" wire and connect between
lug 4 (S-3) and lug 3 (NS) of switch N,

( ) Prepare another 1-1/2" wire and connect
between lug 8 (S-1) and lug 1 (NS)on switch
N.

( ) Remove insulation from a 1' wire and con-
nect between lug 3 of switch N (S-2) and
lug 1 of terminal strip M (S-1).

( } Remove insulation from a 1-1/2" wire and
connect between hole 29 onthe small circuit
board (S-1) and lug 3 on terminal strip O
(NS).

( ) Identify the short length of test lead wire;
this is stranded wire with black rubber
insulation, Cut this to a length of 4-1/2"
and remove 3/16" of insulation from each
end, Twist the strands together and tin the
ends,

( ) As shown in Detail 12D, connect one end of
this lead to the spade lug.

CRIME WiTH PUERS
e veam APFLY SOLDER

Detail 12D

~
N

Pass the other end of this lead through the
chassis hole above lug 5 of terminal strip
O from the top of the chagsis, Connect it
to lug 1 on switch N (S-2). See Figure 12
(fold-out Page 22) and Figure 13 (fold-out
Page 33).

( ) Prepare a 3-5/8" wire and connect between
lug 2 on switch N (S-1)andlug1l on terminal

( ) Connect the brown lead from transformer P |
to lug 5 of terminal strip O (S-2).

( ) Connect the greenlead from the same trans-
former to lug 4 of terminal strip O (S-1).

( ) Connect the yellow lead from the same
transformer to lug 3 of terminal strip O
(S'Z)l

In each of the following steps, cut a wire of the
indicated length, strip insulation as indicated,
and solder one end to the indicated hole in the
large circuit board, leaving the other endfree for
connection later, when the input level controls
are installed,

LENGTH REMOVE HOLE
INSULATION

( )1-1/2» 1/4" at each end 12
( ) 1-5/8" 1/4" at each end 14
()1 remove all insulation 13
()1 remove all insulation 15
()1 remove all ingulation 22
() 2-1/4" 1/4" at each end 8
( ) 1-1/4" 1/4" at each end 5
( )1 remove all insulation 4
() remove all insulation 11
() 1-1/4" 1/4" at each end 10
( ) 1-3/4" 1/4" at each end 9
() 6" yellow 1/4" at each end 17
{ ) 8" black

1/4" at each end 16
*twist together .

( ) Cut a 12" length of yellow hookup wire and
remove 1/4" of insulation from each end,

( ) Cut a 12" length of black hookup wire and
remove 1/4" of insulation from one end
only,
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( ) Twist these wires together. At the end having
no insulation removed from the black wire,
connect the yellow wire to hole 18 on the
large circuit board (S-1). Bend back the end
of black wire at this end, so it cannot short
circuit to the circuit board foil,

( ) Route this twisted pair exactly as shown,
passing the other end through grommet AD.
(The reason for this routing will be evident
when the input socket bracket is installed
later,) Connect the black wire to lug 2 (S-1)
and the yellow wire to lug 1 (S-1) on phono
socket K.

( ) In a similar manner, cut a 12-1/4" length
of yellow wire and a 12-1/4" Iength of black
wire, Remove 1/4" of insulation from each
end of the yellow wire, and from one end
of the black wire, and twist together,

( ) At the end having no Insulation removed from
the black wire, connect the yellow wire to
hole 18 on the large circuit board (S-1).
Bend back the end of black wire at this end
80 it cannot short circuitto the circuit board
foil,

( ) Route this twisted pair exactly as shown,

passing the other end through grommet AD.,

Connect the black wire to lug2 (S-1) and the
yellow wire to lug 1 (S-1) onphono socket L.

Refer to Figure 13 (fold-out from Page 33) and
position the chasgis as shown,

( ) Locate one of the pilot light sockets, a #47
lamp, and 2 small grommet.

( )} Place the grommet on the Socket as shown
in Detail 13-1 and 13-2, The grommet will
slide on the socket easier if it is wet,

( ) Ingtall the #47 lamp in the socket.

( ) Referring to Figure 13, install the pre-
pared pilot light socket at SA. The grommet
should be pushed to the bottom of the slot
at SA, and then the socket should be po-
gitioned in the grommet to the 3/8" di-
mension shown in Detail 13-2,

( ) In the same manner, prepare and ingtall
pilot light sockets at 8B, SC, and SD.

NOTE: All circuit board connections made at
this time will be soldered later,

)

~

Prepare two 5-1/2" wires and make a
twisted pair. At one end, connect either
wire to either lug of pilét socket SD (S-1).
Connect the other wire to the remaining
lug on SD (S-1). At the other end of the
twisted palr, connect either wire to either
lug of pilot socket SC (NS) and the other wire
to the remaining lug on SC (NS),

Prepare two 6—1/2" wires and make a
twisted pair, At one end, connect either wire
to either lug of pilot socket SC (S-2), Con-
nect the other wire to the remaining lug on
SC (S-2). Atthe other end uf the twisted pair,
insert the wires into holes LL on the large
circuit board.

Prepare two 5-1/2" wires and make a
twisted pair, At one end, connect either
wire to either lug of pilot socket SB (S-1).
Connect the other wire to the remaining
lug on SB (S-1). At the other end of the
twisted pair, connect either wire to either
lug of pilot light socket SA (NS) and the
other wire to the remaining lug on SA (NS).

Prepare two 6-1/2" wires and make a twisted
pair. At one end, connect either wire to
either lug of pilot socket SA (8-2). Connect
the other wire to the remaining lug on SA
(S-2). At the other end of the twiated pair
insert the wires into the hole CC on the
large circuit board, -

Prepare two 10" wires and make a twisted
pair. At one end, insert the wires into the
two holes marked DD on the amall circuit
board. Route the twisted pair between trans-
formers P and Q as shown, At the other
end, insert the wires into holes DD on the
large circuit board.

Prepare two 13" wires and make a twisted
pair, At one end, insert the wiresintoholes
CC (adjacent to holes DD) on the large cir-
cuit board, At the other end, insert the wires
into holes CC near tube V-5,

Using two prepared T-1/4" wires, make
another twisted pair, At one end, insert
the wires into holes EE on the large cir-
cuit board, At theother end, insertthe wires
into holes EE on the small circuit board,

Prepare a 3-1/4" wire and insert ome end
into hole G on the small eircuitboard, Con-
nect the other end to lug 8 on control R
(NS).
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( ) Prepare a 1-3/4" wire and connect between

()

()

lug 3 of control R (S-2) and lug 3 of control
S (8-1).

Prepare a 3-1/2" wire and connect one end
to lug 2 of control R (S-1). Ingert the other
end into the hole marked "BIN" on the small
circuit board, Dreass this wire close to the
wire from lug 3,

Prepare a 5-3/4" wire and connect one end
to lug 2 of control S (S-1). Route wire as
shown and ingert the other end into the hole
marked "A IN' on the small circult board.

Prepare a 7-1/2" wire and ingert one end
into the hole marked "A OUT' on the large
circuit board, Connect the other end to lug
1 of control 8 (S-1). Route this wire as
shown and dress it close to the circuit
board.

( ) Prepare a 10" wire and ingert one end into

()

()

()

the hole marked "B OUT" on the large cir-
cuit board, Connect the other end to lug 1
of control R (S-1). Route as shown and
dress cloge to the circuit board.

Now turn the chasgsis over and solder all
fourteen wire connections to the large cir-
cuit board. After soldering, trim off excess
wire lengths.

In the same manner, solder all seven wire
connections on the small circuit board, then
trim off excess.

Now proceedto Figure 14 for preassembly of
the input socket bracket.

NOTE: THE INPUT SOCKETS ARE CLOSE TO
THE UPWARD FLANGE, WHILE THERE (S A

INSULATOR— 7 \
N/
/DS ON
NN
e-32 BHMS @ @

Figure 14

2%
SPACE BETWEEN THE SOCKET AND DOWN- /'a 72
WARD FLANGE. NS
12N 2,
L%
BN
77,
3, ( ) Mount two triple phono socketa with- 2
out insulators, Positlonbothsockets e Lz
appear shown. NSNS
80 lugs appear as S50
2N\ Ve
AR
% e,
2. { ) Mount a lrtple phono socket, again < 22
uglng insuvlator. IMPORTANT: Po- VENAN %
sition socket 9o lugs appear as N
showa, 5 .Aé’//'/ ’
@ @ 2%
0 Y/ o
7 //4’/;,/
\ N7
205
8-32 NUT o A LazZe
72 ) g
26 LOCKWASHER :}%{/f 3
\ ARGZ iy
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1. ( ) Mount a dual phono socket. Place 7% Z e
Insulator between socket and bracket, I
: Zo7 725
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Detail 154 Refer to Figure 15 for the following steps:

( ) Using pliers, bend all large lugs approxi-
mately 90 degrees, as shown in Figure 15
and in the inget of this figure.

( ) Prepare a 2-1/2" wire and connectbetween
lug 1 on dual socket W (NS), and lug 1 on
triple socket X (NS).

Detail 158 () Cut 2 3" length of shielded cable and pre-
o pare it as shown in Detail 15B. The pro-
Y cedure is shown in Detail 15A.
_’l L () At the end having the short pigtail, connect
£ the pigtail to lug 1 (8-2) and the {nner con-

. ductor to lug 2 (S-1) on socket W.
-————— 8"

( ) Cut a 6-1/2" length of shielded cable and
Detail 15C prepare it as shown In Detail 15C.
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) At the end having the short pigtail, connect
the pigtail to lug 4 (NS) and the inner wire
to lug 3 (S-1) on socket W,

( ) Prepare an 8-1/2" wire and connect one end

to lug 4 on gocket W (S-2),

) Ingtall a 47 KQ resistor (yellow-violet-
orange) between lug 1 (NS) and lug 2 (NS)
on Socket X,

( ) Install another 47 K resistor (yellow-
violet-orange) between lug 3 (NS) and lug
4 (NS) on socket X.

( ) Install another 47 RQ resistor (yellbw-
violet-orange) between lug 4 (NS) and lug
5 (NS) on socket X.

Following the step-by-step procedure in the table
below, prepare and connect one end of a yellow
or black wire to each phono socket lug. Then
twist together the indicated pairs, Refer also g
Figure 15.

L N N W e e W W NN

B N NP

COLOR LENGTH STRIP
) Black 5" one end
) Yellow 5 both ends
) Yellow 71/2" both ends
) Black 8" both ends
) Btlack 71/4" one end
) Yellow 7 1/4" both ends
) Black 10 1/4" one end
} Yellow 10 1/4» both ends
} Yellow 91/4" both ends
) Black 91/4" one end
; Black 8 1/2 one end
) Yellow 8 1/2" both ends
) Black 12 3/4" one end
) Yellow 12 3/4" both ends
)} Yellow 12 both ends
) Black 12 one end
} Black 11 one end
) Yellow 11 both ends

CONNECT TO Soldering

Socket Lug Instructions
X 1 (§-3) -
X 5 (s- 2)> twist
X 3 (s-2) t
X 4 (NS) twls
X 4 (5-4) t
X 5 (S—Z)> twis
Y 1 (S‘l) tWi t
Y 2 (S-1 S
Y 3 (S‘l twist
Y p (g => to1s
Y 5 (5.1)—> twis
Z 1 (S-1) ¢
Z 2 (S-l)> twis
z 3 (5~ twist
Z 4 (NS §
yA 4 (8-2)
- b (5. 1)> twist

) At the free end of each twisted pair not
having insulation removed from the end
of the black wire, double back the end of
the black wire as shown in Figure 15,

) On the right-hand side of the chassis (power
transformer side) remove three of the 3-48
screws, lockwashers, and nuts whichfasten
the chassis support bracket and large circuit
board to the chassis,

) As shown in Detail 16A, mount the prepared
input socket bracket over the flange of the
chassis support bracket, and replace the
three 3-48 screws, lockwashers, and nuts,

) 3~ 48 NUT
& €3 LDCAWASHER

CHA3I SIS SUPPOF
BRACKET

E! 32-48 BHMS

Detall 16A
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Refer to Figure 16,

(

(
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) Identify the single wire coming from lug 4

of dual phono socket W and connect the free
end to solder lyg L (S-3).

At the free end of the longer shielded cable
from phono socket W, slip a 7/8" length of
sleeving over the pigtail and connect it to
hole 20 on the large cireuit board (S-2).

Dress the pigtall which connects to lug 4
of dual socket W, so it will not touch lug
3 of this socket.

Connect the inner conductor of the same
cable to hole 3 (S-1).

At the free end of the short shielded cable
trom phono socket W, slip a 7/8" length of
sleeving over the pigtail and connect it to
hole 25 on the large circuit board (S-1).

} Connect the inner conductor to hole 8 (S-1).

"

()

()

()

Identify the twisted pair from phono socket
X2, (See Figure 18 } Atthefree end, connect
the black wire to hole 21 (S-1) and the
yellow wire to hole 2 (S8-1) on the large
circuit board,

Identify the twisted pair from phono socket
X1, Connect the yellow wire to hole 7 on
the large circuit board (S-1).

Identify the twisted pair from phono socket
X3. Connect the yellow wire to hole 1 on the
large circuit board (S-1).

NOTE; The black wires of these twisted pairs
are not to be connected at the eircuitboard end.
They serve only to shield the yellow wires, to
minimize hum pickup.

The six remaining twisted pairs will be con-
nected later.

()

Install .698" threaded spacers (#255-47)
on the three transformer studs and the
screw stud holding the solder lug, as shown
in Figure 16, Do not remove nuts. Tighten
spacers with pliers.

¥

' X2 X) Yi Y2 Y3

ez zz23 CD

Figure 16
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Figure 18

INSTALLATION OF INPUT LEVEL CONTROLS

( ) As shown in Figure 17, install a triple

~—~

~—~

~

)

)

)

)

)

250 KQ control (#13-3) at AA, on the indi-
cated pair of phenolic spacers. Use 3-48
SECrews,

1dentify the twisted pair coming from c¢ircuit
board holes 16 and 17, Connect the yellow
wire to lug 2 (S-1) and the black wire to lug
3 (8-1) of triple control AA. :

Connect the wire from hole 14 to lug 5 of
control AA (S-1). .

Connect the wire from hole 12 tolug 6 (S-1)
of control AA,

Connect the wire from hole 22 to lug 7
(NS) of control AA,

Comnect the wire from hole 13 to lug 8 of '
control AA (S-1).

Connect the wire from hole 15 to lug 9'of |
control AA (S-1).

Position the short wires from holes 11, 10,
and 9 close to the circuit board, and pointing
to the rear of the chassis,

Ingtall another triple 250 KQ control AR, See
Figure 18,

Connect the wire from hole 8 to lug 2 of
control AB {S-1).

Connect the wire from hole 5 to lug 5 of
control AB (8-1).

) Connect the wire from hole 4 to lug 8 of

control AB (S-1).

) Slip a 5/8" length of sleeving over the wire

connected to hole 11,
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Figure 19

Figure 20

( ) Install the remaining triple 250 K control
AC, See Figure 19.

( ) Connect the wire from hole 11 to lug 2 of
triple control AC (S-1).

( ) Connect the wire from hole 10 to lug 5 of
control AC (8-1).

( ) Comnect the wire from hole 9 to lug 8 of
control AC (8-1).

Refer to Figure 20,

( ) Prepare a 1-3/4" wire and connect between
lug 1 (S-1) and lug 4 (NS) on triple control
AA,

( ) Prepare another 1-3/4" wire and connect
between lug 4 (S-2) and lug 7 (NS) on triple
control AA.

( ) Prepare another 1-3/4" wire and connect
between lug 3 (S-1) and lug 8 (NS) on triple
control AB,

( ) Prepare another 1-3/4" wire and connect
between lug 6 (S-2) and lug 8 (NS) on triple
control AB.

( ) Prepare another 1-3/4" wire and connect
between lug 3 (S-1) and lug 6 (NS) on triple
control AC,

( ) Prepare another 1-3/4" wire and connect
between lug 8 (S-2) and lug 9 (NS) on triple
control AC.

( ) Prepare another 1-8/4" wire and connect

between lug 7 on triple control AA (S-3)and
ug 9 on triple control AB (NS).

(

—

Prepare a 2-1/4" wire and connect between
lug 8 oncontrol AB (S-3) and lug € on control
AC (S-2).
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Figure 21

Refer to Figure 21,

{ ) Identify the twisted pair coming from phono
socket Y3, At the free end connect the yel-
low wire to lug 7 on control AC (S-1).

( ) Identify the twisted pair coming fromphono
gocket Y2, At thefree end connectthe yellow
wire to lug 4 on control AC (S-1).

( ) Identify the twisted pair coming from phono
Socket Y1, At the free end connect the yel-
low wire to lug 1 on control AC (S8-1).

¢ ) On triple phono socket Z, identify the twisted
pair coming from socket 3, and at the free
end connect the yellow wire to Tug 7 on con-
trol AB (S-1).

( ) Identify the twisted pair coming from phono
socket Z2 and at the free end connect the
yellow wire to lug 4 on control AB (S-1).

(- } At the free end of the remaining twisted
pair, coming from phono socket Z1, connect
the yellow wire to lug 1 oncontrol AB (S-1).

This completes the wiring of your Model AA-100
Amplifier. At this time it would be advisable to
carefully examine all connections for proper
soldering, and to assure that there are no short
circuits due to excess solder, or to untrimmed
wire ends protruding from soldered connections,
Finally, shake out all loose bits of solder and
wire that may have accumulated.

NOTE: K you have an appropriate DC voltmeter,
it would be well to check main supply voltages
in the amplifier, when applying power for the
first time., I it ia desired to do this, do not
install the bottom cover yet,
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"6 SHEEY METAL SCAEWS
USE TWIRTEEN

6-32x 1" ahug
USC FOLR

Figure 22

( ) As shown in Figure 22, install the four plas- C. Apply the nameplate with even finger
tic feet on the chassis bottom cover. Then pressure; even pressure is the key to
install the bottom cover, using thirteen #6 good adherence.

sheet metal screws, and four 8-32 x 1/4"
BHMS. Note: Use only the screw holes
indicated; the remaining six holes will be

used when the cabinet shell i8 installed.  pMPORTANT: In the following step, use care

R when inserting the four 7591 tubes, If thege

( )gffgr to Figure 23 and install all ten tubes are forced into their sockets with ex-
0bs. cessive pressure, the ctreult board may crack,

{ ) Install the nameplate as follows:
: ( ) Insert all tubes in thelr proper sockets on
A. The surface to which the nameplate is the circuit boards. The tube type number
to be applied should be clean and dry. appears near each tube socket. Donot insert
the GZ-34/5AR4 rectifier tube yet.
B. Remove the paper backing from the

nameplate. A pin or pointed knife blade { ) Install tube shields over V1 and V2 on the
canbe used to start removal of the paper large circuit board. Be sure the grounding
backing and to remove any paper that clip on each socket slipa under the shield,
might remain in the back of the name-

plate. Do not touch the adhesive back Your amplifier i8 now ready for initial test,

with your fingers.
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ORIENT EACH #462-118 KNOB SO THE
POINTER IS AT "[2 OCLOCK" WHEN CONTRQL
IS IN MID-POSITION.

MODE AND e BALANCE /
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AND VOLUME 3 ANO TONE

(4

#462-118

#462-124 #462-119

Figure 23

#482-117

o
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INITIAL TEST

In order to insure against possible serious
damage which could conceivably result from a
construction fault, it is recommended that the
following procedure be observed in applying
power to your AA-100 for the first time.

( ) Turn the front panel LEVEL control to its
maximum counterclockwise position. The
POWER switch should be in the OFF posi-
tion, Plug the line cord into electrical outlet,
105-125 volts, 50/60 cycle AC only,

( )} Turn the POWER switch ON; the pilot lights
should light. After about half a minute, the
tube filaments (heaters) should be 1it, and
exhibit a dull red or orange glow, It is dif-
ficult to see the filaments of the EF-86
tubes; however, these tubes should become
noticeably warm after a few minutes,

CAUTION: Do not touch any exposed leads on the
eircuit boards while power is on,

( ) Now turn the power OFF, insertthe GZ-34/
5AR4 tube in the octal socket (near the
power transformer) and turn the power
ON again., The 75981 tubes should exhibit no
additional red glow than was observedprior
to installing the GZ-34. The latter's filament
should glow, but its gray metal plates should
not turn red, Neither should the plates of
the 7591's. If they do, it i a sign of exces-
give current drain, probably due to a short
circuit; in that event, turn power OFF im-
mediately and do not reapply power until
the trouble is found and corrected, Refer
to the IN CASE OF DIFFICULTY sectionon
Page 43,

NOTE: A blue glow (fluorescence) around the
plate structure of the 7591's is NORMAL and
should not be interpreted as a sign of trouble.

( ) This would be a good time to check at least
the main supply voltages in the amplifier,
All normal DC voltages appear onthe sche-
matic, The main supply voltages are con-
sidered to be (1) The 7591 plate supply volt-
age - pin 8 of V-13; (2) The 7581 screen
supply voltage - preaent at the junction of
R-101 and R-102 (alsc hole 42 on small
circuit board); (3) The bias supply voltage -

present at the junction of R-105 and R-106
(also hole 40 on small circuit board). The
latter voltage is NEGATIVE with respect
to chassis, Note the conditions of measure-
ment stated on the schematic, K these
voltages deviate significantly more than
10%, the associated circuits should be care-
fully checked, If voltages read normal, turn
power OFF and install the bottom cover,
as shown in Figure 22.

() Hyou are satisfied that the AA-100is oper-
ating normally at this time, disconnect
electrical power and install the cabinet shell
as shown in Figure 24 (fold-out from Page
34), Be carefulnot tolet the ventilating slots
in the top of the cabinet shell snag the tops
of the can-type electrolytic capacitors.

NOTE: Due to the close proximity of the power
transformer to the top cover, an audible mechan-
ical vibration may be experienced, due to the
magnetic field of the transformer acting on the
cover. To eliminate this, wedge a small piece of
foam rubber or resilient packing material (used
in packing your Kkit) between the top of the trans-
former and the cover to damp out vibration of
the cover.

LOUDSPEAKER CONNECTIONS

( ) Connect the left speaker to the LEFT SPKR
terminals, Depending upon the impedance
of this speaker (4 Q, 8 Q or 18 0), connect
wire with spade lug to the appropriate screw
terminal on the LEFT SPKR IMPEDANCE
terminal strip.

( ) Connect one wire from the right speaker
to the C (Common) terminal under the RIGHT
SPKR terminals, Connect the other wire to
-the appropriate terminal (4 ©, 8 Q or16 ),
depending upon the speaker impedance.

NOTE: The common (C) marked speaker termi-
nals are not connected directly to chassis ground.
Any grounding of these terminals will result in
distortion and loss of power output, When meas-
uring or installing the AA-100, the speaker
leads must be ungrounded, and no connection
should be made between the LEFT and RIGHT
channel outputs,



Page 38

e

INITIAL HUM BALANCE ADJUSTMENT

( ) Sat all controls as follows:

MODE SELECTOR switch - STEREO NORM.

SOURCE SELECTOR switch - STEREO
NORM. PHONO

BALANCE control - 12 o'clock position

SEPARATION control - maximum counter-

clockwise (at normal)

VOLUME control - maximum counterclock-

wise

LEFT CHANNEL TONE 12 o'clock

RIGHT CHANNEL TONE (flat) positions

( ) Under the chassis, set all nine INPUT
LEVEL controls and the two INPUT LEVELS
TO POWER AMPS controls to their maxi-
mum clockwise positions,

( ) Before making any input connections, turn
POWER switch ON and wait approximately
one minute for the tubes to warm up. Now
advance the VOLUME control until 2 hum
is heard in both speakers, Carefully adjust
the RIGHT CHAN HUM BALANCE control
until the hum level 18 minimum, as heard
from the RIGHT speaker. Now adjust the
LEFT CHAN HUM BALANCE control for
minimum hum, as heard {rom the LEFT
gpeaker, As the hum is progressively re-
duced by the HUM BALANCE controls, it
will probably be necessary to turn up the
VOLUME control in order to better detect
the condition of minimmum hum, which is
quite critical. The HUM BALANCE controls
should be readjusted later, after the input
sources have been connected to the AA~100,
The minimum hum will also be much lower
when the inputs are connected,

INSTALLATION

The Model AA-100 is primarily intended to set
in an "open' location, such as a table top or
shelf, Its decorative cabinet shell was designed
for this type of installation, The unit may be
yanel mounted, if desired, by removing the feet
and the cabinet shell, When mounted in this way,
the cutout is completely covered by the front
panel, resulting in a neat installation, Vertical
mounting (panel horizontal) is not recommended.

VENTILATION is important for long component
life in any plece of electronic equipment, due to
the unavoidable generation of heat within the
equipment, In the Model AA-100, ventilation is
obtained by the open back and the slots in the
cabinet shell and bottom cover. When operated
on a shelf, the back of the cabinet should be at
least an inch from the wall; also, a2 clearance of
at least 2" above the top of the cabinet should be
provided, If these precautions are followed, ade-
quate air circulation will be promoted and the
unit will run relatively cool.

Adequate ventilation will ordinarily be no prob-
lem if the unit is installed in an open-back cab-
inet, provided there is a small amount of clear-
ance above the unit for hot air to escape.

IMPORTANT: BECAUSE OF THE EXTREME
SENSITIVITY AND HIGH POWER OUTPUT OF
THE AA-100, IT IS IMPERATIVE THAT THE
FOLLOWING PRECAUTION BE OBSERVED:

NEVER UNDER ANY CIRCUMSTANCES CON-
NECT OR DISCONNECT ANY INPUTS WEHILE
POWER IS ON, WITHOUT FIRST TURNING THE
VOLUME CONTROL FULLY COUNTERCLOCK-
WISE. FAILURE TO OBSERVE THIS PRECAU-
TION MAY DAMAGE THE SPEAKERS OROUT-
PUT TRANSFORMERS, NECESSITATING
COSTLY REPAIR OR REPLACEMENT,

INPUT CONNECTIONS

Most signal sources terminate in a standard
RETMA phono plug which fits the input sockets
of your AA-100. Eight plugs of this type, along
with a length of shielded cable, are furnished
for the purpose of making up input cables for
connection to the AA-100. See Figure 23.

I you are in doubt about the correct input con-
nections for the various types of signal sources,
the following information should prove helpful,

- SOLDER Finst

UNWDUND

o SHIELA %ﬁ SCLDER LAST Figure 25
I a/u‘ve wor

f——

FOR SYAAIN

atLier SHORTING
PLUG

b

NOTE: The shielding of the input cable should
not touch the chassis of the AA-100 at any point,
Grounding to the chassis at this point could
create excessive hum.,
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MONO PHONO:, . ... ..0v i v s anrnas

For monophonic magnetic or variable reluctance
phono pickups,

STEREOPHONO:. .., .., ...t iorinenas

For stereophonic magnetic or variabie reluctance
phono pickups,

e s 4w s o 04 o

For direct connection to playback heads on tape
decks,

TUNER, AUX 1,0 25 4 v e v veennnsnn.

For AM or FM tuners, complete tape recorders
(having their own playback preamplification and
equalization), crystal or ceramic phono pick-
ups,* capacity (FM) phono pickups with re-
quired oscillator, and compensated phono pickup
preamplifiers (all types).

OUTPUT TC TAPE
RECORDERINPUT: . .. ... venviscnne

For feeding signal to an external tape recorder
to record from tuner, records, etc., either in
stereo or monophonically, The '"high level
input of the tape recorder should be used - this
may be designated “high level," 'radio," or
“line." The input impedance should be at least
150,000 Q.

*Crystal or ceramic pickups may also be
connected to PHONO provided they are
appropriately loaded (usually with a rela-
tively low resistance) to make them ''ve-

locity responsive,' Most manufacturers of
these types of pickups furnish recommended
termination circuits, which should be fol-
lowed regardless of which Input 18 used.

INPUT LEVEL CONTROLS

After making all input connections, the INPUT LEVEL controls should
be adjusted for approximately equal volume levels as the SOURCE
SELECTOR switch is turned from one input to arother.

No level controls are provided for the TAPE HEAD inputs, This is be-
cause generally the gignal from the tape head will be lower in level
than that from the nagnetic phono pickup. Therefore, the PHONO level
controls should be adjusted so as to bring the PHONO levels down to
match that of the tape head, The levelcontrols for TUNER, AUX 1 and 2
*should be agdjusted to the same level. If the TAPE HEAD inputs are not
uged, hum may be experienced when gwitching through the TAPE HEAD
mode of the selector switch, To eliminate this hum, construct shorting
plugs as shown in Figure 25, and insert them into the TAPE HEAD
inputs,

Because of the veryhigh sensitivity (1.5 millivolts) of the PHONO inputs,
audible distortion may be experienced when using higher output car-
tridges if the PHONO INPUT LEVEL controls are operated at their
maximum settings, For this reason, the following maximum settings
for these controls should be cbserved,

32 X0

TO MAG
PHONO INPU

FROM PICXUP 22 X0

I

8db PAD
2:1 STEP-DOWN

36 Kp*

TO MAG

FROM PICKUP 12KD"  puoNo INPL

L

12 db PAD
:1 STEF.DOWN
*AVATLABLE ONLY IN »5% TOLERANCE.

Figure 26
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For cartridge output of less than 5 mv, the
control may, generally, be left in the maximum
clockwise position,

For cartridge output of 5 mv, turn control
counterclockwise one-fifth of its rotational range
below maxdmum clockwise position,

For cartridge output of 10 mv, turn control coun-
terclockwise one-third of its rotational range
below maximum clockwise position.

For cartridge output of 20 mv, turn control coun-
terclockwise one-half of its rotational range be-~
low maximum clockwise position.

(These settings make allowance for high velocity
recorded peaks,)

For magnetic pickups of greater output than 20
millivolts (at stylus velocity of 5 cm/sec.), an
L-pad should be installed at the input socket to
prevent overloading the preamplifier stages, and
at the same time present the proper load to the
pickup. Two L-pads are illustratedin Figure 26,
They may be eagily installed at the input sockets,
The resistors are standard 1/2 watt values which
may be secured at any radio or electronic supply
store. Be sure to remove the 47 KQ resistor
already installed on each phono input socket.
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Figure 27

In addition to the INPUT LEVEL controls men-
tioned above, each power amplifier inthe AA-100
has an INPUT LEVEL control, The normal
positions of these controls are full clockwise.
However, in case of a higher efficiency speaker
in one channel than in the other, the gain of the
first channel may be permanently reduced by
meang of its INPUT LEVEL control.

ACCESSORY POWER

1
Two outlets on the rear chassis apron may be
used to supply power to accessory equipment,
such as record changer, tape deck, or tuner.
The SWITCHED outlet is controlled by the
POWER switch on the AA-100, The NORMAL
outlet supplies power as long as the AA-100 is
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plugged into the power source, This outlet is
intended for devices such as record changers
or tape decks, which maybe gsubjected to damage
if power is removed without shutting off the
mechanism,

Figure 27 shows connections of a complete stereo
gystem using the AA-100.

SPEAKER PLACEMENT

Generally, for stereo listening, the two loud-
gpeakers should be spaced six to eight feet
apart. They should be placed along a wall,
either facing straight ahead or "firing in™ to-
ward each other's axis at a right angle to the
wall, The optimum positions can best be de-
termined by experiment. A great deal depends
upon the size and acoustics of the room and
upon the high frequency dispersion characteris-
tics of the sgpeakers, Identical speakers or
speaker systems are recommended,

The correct speaker spacing depends to some
extent upon the listener's position and distance
from the speakers, In other words, if the listen-
ing position is restricted to one thatis relatively
close to the speakers, some improvement could

probably be obtained by moving the speakers
closer together,

Remember that in stereophonic reproduction we
are striving to recreate not only the sounds of
“'right’ and "left" origin but algo those near the
center, as accurately in position aspossible, By
all means, experiment with speaker and listening
positions sufficiently to arrive at the best setof
conditions for your particular installation,

ELIMINATING "HOLE-IN-THE MIDDLE"
EFFECT

This effeet is not uncommon in two-channel
stereo reproduction, It maybe due to microphone
placement and/or acoustics at the recording
(or broadcast) location, or it may be due to
excessive Speaker separation, or anunfavorable
listening position,

Either of two methods may be used to eliminate
or minimize the hole-in-the-middle effect: (1)
Use of the SEPARATION control; (2) Use of a
center speaker, Both of these methods are dis-
cussed under OPERATION.

OPERATION

Assuming that all input and output connections
have been made and that all LEVEL controls have
been adjusted, any stereo source connected to
corresponding inputs of the Left and Right Chan-
nels, and selected by the SOURCE SELECTOR
switch, should be heard in the speakers. The
MODE SELECTOR switch should be in the
STEREO NORM position. The listening levels
of both channels may be adjusted simultan-
eously by means of the VOLUME control, When
the TONE control knobs are in the vertical
(12 o'clock) positions, the overall responsge is
flat, Turning either the bass or the treble con-
trol of either channel clockwise boosts bass or
treble of that channel; counterclockwise rota-
tion cuts bass or treble,

Turning the BALANCE control either way from
the 12 o' clock position increasesthe level of one
channel, and simultaneously decreasesthe level
of the other channel. As the markings on the
front panel window indicate, turning the control
toward "L'" shifts the sound toward the left;
turning it toward "R’ shifts the sound to the
right. This control should be used to keep the

two channels balanced, despite any unbalance
in the program material,

The normal position of the SEPARATION control
(full counterclockwise) 1s designated onthe front
panel, This is the position of normally high
channel separation, and maximum stero effec-
tiveness, Turning the control clockwise grad-
ually mixes both channels together until, in
the full clockwise position, both aspeakers are
carrying both channels, completely mixed, and
the stereo source has been made completely
monophonic,

The principal purpose of the SEPARATION con-
trol is to permit whatever degree of mixing is
necessary to eliminate the "hole-in-the-mid-
dle" which is present in some stereo material,
This control will be found extremely effective
in such cases,

The following additional use of the SEPARATION
control should be noted: Any normally phased
stereo phono cartridge will play monophonic
records successfully if its two ''hot' terminals
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are tied together. Since both channels are tied
together when the SEPARATION control is
fully clockwise, monophonic records may be
played in this way with a stereo pickup,

In the Model AA-100, a pair of output terminals
for a center 8peaker is provided, This may be
used (as an alternative to the SEPARATION
control) to fill the "hole-in-the-middle,"” The
signal for the center speaker, as derived with-
[n the AA-100, is proportional to the instantan-
eous sum of the left and right (A and B) signals,
Therefore, it is a maximum when the A and B
signals are in-phase, and zero if A and B
signals happen to be completely out-of-phase,

Because of these relationships, behavior of the
center speaker will be correct to give center
fill without sacrificing stereo effectiveness,

An adjustable L-pad i8 necessary to permit
adjustment of volume level of the center speaker,
For optimum center fill, it will be found that
only a very low level is desired for the center
speaker. For this reason, there is nothing
critical as to the type of speaker used; almost
any speaker will suffice. The speaker volce
coil impedance may be from 4 to 16 ohms,
Figure 28 shows proper L-pad connection in
the center speaker circuit,

L-FAD 4,8,0R 16 OHMS

CENTER
SPEAKER
TERMINALS

CENTER
SPEAKER

4,8, OR 48 OHMS

Figure 28

When the MODE SELECTOR switch is in the
STEREO NORM position, the external con-
nections should be such that the Left Channel
feeds the LEFT* speaker and the Right Channel
the RIGHT speaker,

*Defined as the listener's left when facing the
speakers,

Turning the MODE SELECTOR switch to the
STEREO REV position reverses the two chan- |
nels, with respect to the speakers, This switch
position serves as a convenient corrective for
stereo material which might be reversed,

For exarnple, many radio stations today broad-
cast stereo by means of simultaneous FM and
AM transmission, but there is no set standard
as to which is left and which is right. By means
of the STEREO NORM and STEREO REV posi-
tions, the channels may be instantly reversed,
if the situation demands, Itis only necessary that
the FM source be connected to one of the high-
level inputs on one channel; for example,
TUNER, Left Channel, and the AM source tothe
corresponding input of the other channel (in
this example, TUNER, Right Channel).

Remember that when the MODE SELECTOR
switch is in the STEREO NORM position, all
monophonic sources connected to Left Channel
inputs will be heard only in the LEFT speaker,
and all monophonic sources connected to Right
Channel inputs will be heard only in the RIGHT
speaker. (Of course in the STEREO REV posi-
tion, the reverge is true.) When the MODE
SELECTOR awitch {s in the MONO LEFT posi-
tion, all monophonic sources connect to MONO
RIGHT Channel inputs will be heard in both
speakers, Similarly, when the switch is in the
MONO RIGHT position, all monophoenic sources
connected to Right Channel inputs will be heard
in both speakers, For ezample, MONO PHONO
which connects to the input of the Left Channel
preamplifier only, will be heard in both speak-
ers only when the MODE SELECTOR switch is
in the MONO LEFT position.

Monophonic sources, when reproduced in this
way over both speakers, maybe givena "pseudo-
stereo” effect by adjusting the TONE controls
so that one channel contains mostly high frequen-
cies and the other channel contains mostly low
frequencles, This will give an added dimension
to orchestral music, since some instruments
will seem to be located on one side, and others
on the other. The overall effect bears some re-
semblance to true stereophonic sound, hence the
term "‘pseudo-stereo.”

SPEAKER PHASING: The two speakers should
be connected so that they are "in phase' when
the LEFT PHASE switch (located on the rear
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chasgis apron) is in the NORM position. ''In
phase'' means that both speaker cones move in
the same direction at the same time, (If two-way
speaker gystems are used, phasing referstothe
low-frequency woofers.)

Speaker phasing can be easily determined in
the following manner: Disconnect one of the
low level inputs and set the SOURCE SELECTOR
switch to the corresponding input. Turn the
MODE SELECTOR switch to MONO LEFT or
MONO RIGHT, whichever channel the input was
removed from. Advance the VOLUME control
until a2 hum 18 heard in the speakers, (Turn the
appropriate HUM BALANCE control, if neces-
sary, to create a hum level.) Place the speakers

IN CASE OF

Recheck the wiring, Trace each lead in colored
pencil on the pictorial diagrams as itischecked
in the amplifier, Most cases of difficulty result
from wrong connections, Often having a friend
check the wiring will reveal a mistake con-
sistently overlooked.

Compare the tube socket voltages with those
shown in the gchematic diagram, Readings with-
in 20% of those shown may be considered as
normal, I a discrepancy is noted, check the
associated circuits carefully, Any component
in those circuits should be suspected until
proven satisfactory,

In the case of any performance deficlency inthe
AA-100, it should first be noted whether the
trouble is in the Left Channel, Right Channel,
or both, This includes hum, noise, weak signal,
distortion, or loss of signal.

Any difficulty that is common to both channels
i8 most likely ¢aused by a defect in the common
power supply. If the difficulty is confined to one
channel, tubes may be substituted from the other
channel; in this way, a defective tube may be
quickly isolated,

In the event that one of the circuit boards of
your AA-100 hasg been ruined through accidental
uge of acid or paste fluxes, or for any other
reason, a convenient repair kit is available for
each of the two boards., Each kit consists of a
new circuit board, new tube sockets, and all
board-mounted resistors and capacitors. The
#83-247 and +#63-248 switches, and #212-8,
#12-27, and #12-28 controls are not included

side by side, Find the position of the LEFT
PHASE switch which gives the loudest hum when
you stand directly in front of the speakers. If
this iz the NORM position, the speakers are in
phase when the switch is in NORM. I itis
the REV position, reverse the wirestoone of the
speakers; then they will be in phase when the
switch is in NORM, If the HUM BALANCE con-
trols were turned, readjust them for minimum
hum again,

The switch should normally be left in the NORM
position, I youencounter stereoprogram mater-
ial which seems to be out-of-phase, you can cor-
rect it by throwing the switch to REV,

DIFFICULTY

since these items can probably be successfully
removed from the damaged board. This can
best be accomplished by cutting up the board
directly underneath the switches and controls,
using diagonal cutters. Then unsolder and re-
move the circuit board fragments from the
individual awitch or control prongs. Should this
effort prove unsuccessful, however, new switch-
es and controls can be ordered as required,

The repair kits may be ordered from the follow-
ing information:
Kit No. AAR-100-1 Preamplifier circuitboard
repair kit.

Power amplifier circuit
board repair kit.

Kit No. AAR-20

SPECIFIC TROUBLES

HUM: Hum in a hi-fi amplifier isusually caused
by excessive heater to cathode leakage in one of
the tubes, a poor ground c¢onnection, a faulty
filter capacitor, or, in many cases, improperly
placed leads. A faulty electrolytic filter capac-
itor that i3 responsible for hum will allow an
excessive amount of AC ripple to be present in
the DC B+ voltage, These capacitors can be
checked either by direct substitution or with a
good capacitor teater,

I hum is a problem only when using the low
level inputs (PHONO and TAPE HEAD), the
EF-86 and 12AX7 stages, ag well as the low-
level input sockets and associated wiring, should
be suspected.
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In many cases, hum will appear tobe originating
in the amplifier butis actually being pickedup by
the signal source, or is the resultof a poor con-
nection in the audio cable which connects the sig-
nal source to the amplifier, When considering
hum, the primary concern should be with the
hum heard at normal gettings of the LEVEL con-
trol, It is normal to hear a very slight amount
of hum and noise at the upper extreme setting
of this control,

DISTORTION: Faulty tubes, a shorted coupling
capacitor, or a resistor that has changed value
can cause distortion, The tubes may be checked
as previously suggested, An ohmmeter will
prove helpful in checking for shortedcapacitors
and resistors that are out of tolerance.

Loss of signal: The three most common causes
of signal loss are a faulty tube, a short circuit
between the signal path and ground and an apen
coupling capacitor,

After checking the tubes, an ochmmeter can be
used to check for short circuits, Most coupling
capacitors have a very high leakage resistance,

SERVICE
SERVICE

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

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

Although the Technical Consultants arefamiliar
with all details of this kit, the effectiveness of
their advice will depend entirely upon the amount
and the accuracy of the informationfurnished by
you, In a sense, YOU MUST QUALIFY for GOOD

therefore, an chmmeter check would not be con-
clusive, Coupling capacitors are best checked
on a capacitor tester or by direect substitution.

Annther way to check for signal loss is by sig-
nal tracing, This is done by applying an audic
voltage to an appropriate input efther from an
audio generator or from a high fidelity signal
source and then checking progressivelyfrom the
input jack at various points along the signal
path with a gignal tracer or an oscilloscope to
determine at which point the appropriate signal
is lost. After obtaining this information, the
associated circuitry should be checked, as pre-
viously suggested.

K test instruments are not available for signal
tracing, a .01 to .05 ufd capacitor ean be used
to find the stage that is not passing the applied
signal, By holding one lead of this capacitor
and touching the other lead to the contro!l grid
pin of each tube socket, a 60 cycle hum should
be heard from the oufput., I, upon touching a
grid pin, a hum is not heard, the associated
circuitry should be suspected and thoroughly
checked out,

INFORMATION

technical adviece by helping the consultants to
help you. Please use this outline:

1. Beforewriting, fully investigate each of the
hints and suggestions listed in this manual
under "IN CASE OF DIFFICULTY." Pos-
sibly it will not be necessary to write.

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

3. Report fully on the results obtained when
testing the unit initially and when following
the suggestions under "IN CASE OF DIF-
FICULTY." Be as specific as possible and
include voltage readings if test equipmentis
available, -

4, Identify the kit model number and date of
purchasge, if available,

5. Print or type your name and address,
preferably in two places on the letter,
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With the preceding Information, the consultant
will know exactly what kit you have, what you
would like it to do for you and the difficulty you
wish to correct. The date of purchase tells him
whether or not engineering changes have been
made since it was shipped to you, He will kmow
what you have done in an effort to locate the
cause of trouble and, thereby, avoid repeti-
tious suggestions, (The automatic letter opener
sometimes cuts through the letter, hence the
suggestion to print the name and address twice.)
In short, he will devote full time to the problem
at hand, and through his familiarity with the kit,
plus your accurate report, he will be able to
glve you a complete and helpful answer. I
replacement parts are required, they will be
shipped to you, subject to the terms of the
Warranty.

The Factory Service facilities are also available
to you, in case you are not familiar enough with
electronics to provide our consultants with suf-
ficient information on which to base 2 diagnosis
of your difficulty, or in the event that you pre-
fer to have the difficulty corrected in this man-
ner. You may return the completed instrument
to the Heath Company for inspection and neces-
Ssary repairs and adjustments, You will be
charged a minimal gervice fee, plus the price
of any additional parts or material required.
However, if the completed kit is returned within
the Warranty period, parts charges will be
governed by the terms of the Warranty, State
the date of purchase, if possible.

Local Service by Authorized HEATHXIT Serv-
ice Centers ig also available in some areas and
often will be your fastest, most efficient method
of obtaining service for your HEATHKIT equip-
ment, Although you may find charges for local
service somewhat higher than for factory serv-
ice, the amount of increase is usually offset
by the tramsportation charge you would pay if
you elected to return your kit to the Heath
Company.

HEATHKIT Service Centers will honor the
regular 90 day HEATHKIT Parts Warrantyon
all kits, whether purchased through a dealer
or directly from Heath Company; however, it
will be necessary that you verify the purchase
date of your kit,

Under the conditions specified in the Warranty,
replacement parts are supplied without charge;
however, if the Service Center assists you in
locating a2 defective part (or parts) in your
kit, or installs a replacement part for you,
you may be charged for this service,

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

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

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

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

A. Thoroughly identify the parf in question by
using the part number and descriptionfound
in the manual Parts List.

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

C. Mention date of purchase,

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

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

SHIPPING INSTRUC TIONS

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

Return complete amplifier with all tubes and
audio cables, Remove the feet from the bottom
plate and then make sure that the bottom plate
and cabinet shell are secured properly before
packing,

ATTACH ATAGTO THE EQUIPMENT BE ARING
YOUR NAME, COMPLETE ADDRESS, DATE OF
PURCHASE, AND A BRIEF DESCRIPTION OF
THE DIFFICULTY ENCOUNTERED. Wrap the
equipment in heavy paper, exercising care to
prevent damage, Place the wrapped equipment
in a stout carton of such size that at least three
inches of ghredded paper, excelsior, or other
resilient packing material can be placed be-
tween all sides of the wrapped equipment and
the carton, Close and seal the carton with
gummed paper tape, or alternately, tie securely
with stout cord, Clearly print the address on
the carton as follows:

To: HEATH COMPANY
Benton Harbor, Michigan

Include your name and return address on the
outside of the carton, Preferably affix one or
more "Fragile" or 'Handle With Care' labels
to the carton, or otherwise so mark with a
¢rayon of bright color, Ship by parcel post or
prepaid express; note that a carrier cannot be
held responsible for damage in trangit if, in
HIS OPINION, the article is inadequately packed
for shipment.
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WARRANTY

Heath Company warrants that for a period of three months from the date of shipment, allt Heathkit
parts shall be free of defects in materials and workmanship under normal use and service and
that in fulfillment of any breach of such warranty, Heath Campany shall replace such defective
parts upon the return of the same to its factory. The foregoing warranty shall apply only to the
original buyer, and is and shall be in lieu of all other warranties, whether express or impled
and of all other obligations or Uabilities on the part of Heath Company and in no event shall
Heath Company be liable for anyanticipated profits, consequentfal damages, loss of time or other
losges incurred by the buyer inconnection with the purchase, assembly or operation of Heathkits
or components thereof. NoO replacement ghall be made of parts damaged by the buyer in the
course of handling or assembling Heathkit equipment.

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

HEATH COMPANY
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| ) 7. Instal} rubber grommiet
in ¢hassis support brackel.

{ 78 Mount the {wo on(put {rana-
formers, with 1hetr calor
coded leads coming ofl in
the directions shown. Use
#8 lockwashers and 8-32
nuls on lhis side of the
transfermers.

venLow
EROWN.

e
e

{ )9 Do not Insiall hardwars on
these transiormer studs
A1 thin time.  Procend now
to the steps on Page 21

pil

!
\

| |12

{ r8.Mount two 2 K controls
(#10-52).

{ j5.Install the 40-40-20 wid
electrolytic capacitor
(#25-52). Again, be sure
1o ortent ft correctly.

{ J4.Instal)l the 60-25 ufd
/ electrolytic capacitor
(#25-101), See Detail SA.
Be sure the capacitor is
orienled correctly.

y3.Maun! the octal socket
(r434-2). IMPORTANT:
The keyway between lugs
1 and Brmust be positioned
as shown. Mount with
6-32 hardware.

install the rubber grom-
met.

Mount the 4-lug lerminal
strip. Use 6-32 hardware.
Place one #6 lockwasher
under the lerminal strip

mounting foot, and another
under the nul.

*NOTE: Te protect the beze| from
scratchas. place a soft cloth ever
the work surface.

LS W
o

Figure @
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