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RESISTOR AND CAPACITOR COLOR CODES

RESISTORS

The colored bands around the body of a color coded resistor rep-
regent its value in ohms, These colored bands are grouped
toward one end of the resistor body, Starting with this end
of the resistor, the first band represents the first digit of
the resistance value; the second band represents the second
digit; the third band represents the number by which the first
two digits are multiplied. A fourth band of gold or silver rep-
resents a tolerance of #5% or +10% respectively. The absence
of a fourth band indicates a tolerance of +20%.

CODE

COLOR st DIGIT 2no DIGIT MULTIPLIER
BLACK 0 0 !
BROWN I I 10
RED 2 2 100
ORANGE 3 3 1000
YELLOW 4 4 10,000
GREEN 5 5 100,000
BLUE s 6 1000,000
VIOLET — 7 7 10,000,000
GRAY 8 8 100,000,000
WHITE 9 9 —1 L000,000,000
GOLD - - N
SILVER - - .0l
3 “~TOLERANCE
: GOLD 5%

SILVER %10 7=
NO BAND *20%

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

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

EXAMPLES

NELLOW & = | d7x 1000
l—ORANGE—I,OOO—
MF_\ SILVER = TOLERANCE

+ 109
RER%E-Z-z_____ 22 x 100,000
I—*GREEN—IOO.OOO (oR 2.2 MEG.)
r\no BAND = TOLERANCE
=M= +20%

CAPACITORS

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

MICA
CODE EXAMPLE
COLOR IsTDIGIT 2%0DIGIT MULTIPLIER TOLER. 2 7x100
\ \ [
BLACK — 0 —— 0 — 1| 220 RED VIOL RED
BROWN b= — i —] 0 — .
ED — 2 - 2 — 100 s 2 4
ORANGE — 3 1— 3 1000 | % 3
YELLOW—|— 4 —— & —— 10000 —
GREEN Efcy i s == NG
BLUE |- & —— & —| — -
VIOLET 7 4 17 4+— — —
GRAY e ——— -
WHITE — iy == e = -
GOLD - - 41— - - 1 —
SILVER - - 4+ - — 01| 210
CHARACTERISTIC

2700uuf +5 %
OR .0027 ufd

ARROW

WHT. OR
BLK. DOT

INDICATES
MICA

CHARACTERISTIC —
SEE NOTE | BELOW

(vALUE N puf—SEE NOTE 3 BELOW)

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

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

CODE EXAMPLE
COLOR s1 DIGIT 2up DIGIT MULTIPLIER TOLER. %
BLACK — 0l =4 0 — | +20 (220
BROWN —F —— ) — 10 201 |21
RED — 2 —G1— 2 — 100 — |z2 )
ORANGE — 3 —4— 3 1,000 — 225 |
YELLOW - 4 —— 24 — 10,000 — —
GREEN — 5 —— 5 — — |zo05 |25 -
BLUE — 6 —— 6 — _ — — :
VIOLET 7 a7 —— — — | — -
GRAY - & —— 8 —1+———— — |+025 — )
WHITE — 9 — Vs 2.0 |10
= ORG ORG BLK GRN
1 | ‘ :

TEMPERATURE 3 3 x | %5%
TEMPERATURE St noTE 2
COEFFICIENT— BELOW 33wf 5%

SEE NOTE 2
BELOW. \"-

( VALUE IN upf—SEE NOTE 3 BELOW)

NOTES:

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

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

expressed in parts per million per degree centigrade. Refer
to EIA Standard, RS-198 (a Standard of Electronic Industries
Association.)

3. The farad is the basic unit of capacitance, however cap-
acitor values are generally expressed in terms of ufd (micro-
farad, ,000001 farad) and ppf (micro-micro-farad, .000001
jufd); therefore, 1,000 ppuf = .001 pfd, 1,000,000 puf=1pfd.

USING A PLASTIC NUT STARTER

A plastic nut starter offers a convenient method 6-32

of starting the most used sizes: 3/16" and 1/4"

(3-48 and 6-32). When the correct end is pushed @

down over a nut, the pliable tool conforms to the
shape of the nut and the nut is gently held while it
is being picked up and started on the screw, The
tool should only be used to start the nut.
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SPECIFICATIONS

Power Outputs, .  seveisws

Music Power Rating:. ...

se 0 0 8 8 0 8 0 0 0 0 " 0 0

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

MONOphonic PHONO* (on Left
Channel only):, . . ..

® ® & & ° » 5 0 0 0 0 0 8 9 0

STEREOphonic PHONO*:, ., ..... e e 5
TAPE HEADE: i ivie oamnmonns .
TUNEBR:, : oo samvens § B E e R
AUXiEary 1, o o o s 6 a6 5

AUXHY B s isscismnassdnsdbsas
*For Magnetic Cartridges
Input Impedances:

PHONO:,

® & & © @ 8 & 0 8 8 0 8 e 8 e @ e o e o 0 o @

CADE HEADY, & s 5 51656 o6 0 505 % 608 5 6 5 5 &

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

25 watts Stereophonic (each channel).
50 watts Monophonic.

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

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

1.5 mv,
1.5 mv,
1.0 mv,
0.2V,
0.2 V.

0.2V,

47 K supplied; may be changed if cartridge so
requires,

470 KQ.

250 KQ each,

|:I YSTROM
DA
: T _d
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Output Impedances:., .......co0eeeuses 4, 8 and 16 © each channel,

Tape Recorder Output:, ..... O S 5 Approximately 0,5 volt maximum at source re-
sistance of approximately 600 © from cathode
follower, Minimum recommended load resist-
ance: 150 KQ,

Frequency Response:, ..... @ R E R £l db 30-15,000 cps at 25 watts, from auxiliary
inputs, See Graph A.

GRAPH A
+5
DBO =ﬁ==--=====
-5
] 20 100 1000 10000 20,000 100,000
FREQUENCY RESPONSE AT 25 WATTS
Channel Separation:, G B . 42 db minimum at 1000 cps,
Damping Factor:. . ........ Y T F 15,

Harmonic Distortion:, ......

Intermodulation Distortion:,

% .M. DISTORTION

® 8 2 8 0 8 ¢ 0 0 ° 0 0 0

GRAPH B
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EQUIVALENT POWER OUTPUT IN WATTS

Less than 0,5% at 25 watts, 1000 cps, Less than
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 stated 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 lbads,

Line voltage constant, 117 volts,
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Hum and Noise: ’ FREQUENCY IN CPS

. 20 50 100 200 500 1000 2000 5000 1g000 20000

PHONO (with PHONO LEVEL control
adjusted for sensitivity of 6,0 mv at
1000 epalt. s v oa m as s a 6w ws 5 we

TAPE HEAD:, . & oo wwm v i vom 15 578 o w107 5.6 »
TUNER and AUXiliary Inputs:. . . ceo e o s »

*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 AUZXiliary inputs terminated
in 600 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, (It is

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 intubes and resist-
ors, contact resistance effects in electro-
lytic capacitors, power line variations, etc.)
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

Equalization:

PHONO:, ... ..

RESPONSE IN DB

20

AN

~N

™
5 Y
\ N
~
<
N~ 1l
S TAPE HEAD-
~ " NARTB CURVE
\'\.
™
™~
™.
\ MAG-PHONO—
RIAA CURVE
LOW LEVEL INPUT EQUALIZATION CURVES
Graph C
........... RIAA curve,

z NARTB tape playback curve, See Graph C.

g v Separate BASS and TREBLE controls in each

channel, BASS control provides approximately
15 db boost 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

components referred to above, As a matter ' curves,

to be noted that the application of a "weight- of fact, the AA-100 is almost completely ) ERECLIENEY [N CFS
i istic" wou the speci- free from hum, for practical purposes. ; .o
iug chiargstoxiallc i alter 5 g P purp h e 20 50 100 200 500 1000 2000 5000 10000 20000
j
20
15 e
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‘_
2 S b
L1
= T
8 o T T » TREBLE CONTROL
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J W FLAT ol \
>
L = / \\
<-10 ~
I A N
Ll // N
| ¥ =8 P N
" . |.~—T BASS CONTROL "\
| - FULLCCW ~ | TREBLE CONTRCL
‘ FULL ccw
-25

GRAPH D-TONE CONTROL CURVES




Page 6

| —
HEATHEKIT" 5f | DAYSTROM
|

Front Panel Controls:

MODE SELECTOR Switch:, . . .. ...c0 ..

SOURCE SELECTOR Switch:, . . .o00 00 s

BALANCE Control:, .......

SEPARATION Control. « « o« « e c o « » o o

(1) STEREO NORMAL
(2) STEREO REVERSE
(3) MONOPHONIC LEFT
(4) MONOPHONIC RIGHT

Four positions:

In positions (3) and (4), monophonic sources
connected to either channel are fed to both
channels in parallel,

(1) MONOphonic PHONO
(2) STEREO PHONO

(3) TAPE HEAD

(4) TUNER

(5) AUXiliary 1

(6) AUXiliary 2

Six positions:

The inputs of both the Left Channel and the Right
Channel are simultaneously switched to any of
the above stereo 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:, ....

LEFTCHANNEL TONE:. ... .. v c0 0005+ »

RIGHT CHANNEL TONE:, . .. cve v e o v os

POWER SWIteh, o v s i o5 0 6 9 5 i 9 6 6 e .
INPUT LEVEL Controls:. . . . . vo o v v« T

Dual tandem type for simultaneous level adjust-
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 sensitivity., Accessible from under chassis,
One in each channel, for balancing out 60 cps

hum from heater circuits, Accessible from under
chassis,

7————*7—

T
DAYSTROM
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PHASE Switch:, ......... AR RN RN LAY
117 Volt Power Receptacles:. . . ....... .
Power Requirements:i. . . . c e v e v et vvans
Tube Complement:, , ... w i i w e el W e e e i
DIMensionst, . « « v sievie s e sie me oo nw s
Mounting Position:, ot 3 ol ® Wil s B B 8 o s

Net Weight:, . .......ccccce e
Shipping Weight:, . ....¢c0 e v e -

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- -
sis 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 - 1T199
4 - 7591
1-GZ-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 a power 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 applicationtothe two channels,
(When the switch is in the MONO (monophonic)
PHONO position, no input is applied to the
Right Channel,)

In each channelthe lowlevel 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 a 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 means 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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FILTER J
BiAS
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RECTIFIER

AMD FILTER|

TO 7591 GRIDS

V-
RECTIFIER

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-emphasis of the RIAA
recording characteristic., This pre-emphasis
helps recorded high frequency soundto 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,
is applied to the PHONO LEVEL control (neces-
sary for presetting volume level for a given
magnetic cartridge). The Left Channel has both
STEREO and MONOphonic phono level controls;

the appropriate level control is switched into
the circuit by the SOURCE SELECTOR switch,
There is 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 to 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 source, is
applied to one section of a type 12AX7 dual triode
(V-5A in the Left Channel, and V-6Ainthe Right
Channel). From this stage, in each channel, the
signal 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,
is a potentiometer so 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 division
produced in each channel by the control and the
associated resistors is equal, and the gain of
both channels is also equal, I 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-

0
[ERstrom
o
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creasing that of the Right Channel, Of course
turning the control counterclockwise from center
produces the opposite effect,

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

When this control is turnedto its extreme count-
erclockwise position (marked NORMAL on the
panel) it is open-circuited, and there is nomix-
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 illustrate the functions of this switch ineach

FROM
LEFT
V5A CHANNEL

1/2 * LEFT
12AX7 - = = CHANNEL

BALANCE

“a STEREO
POSITION

SEPARATION

__ RIGHT
CHANNEL

=
V6A T MODE SELECTOR
SWITCH
FROM
RIGHT
CHANNEL

Figure 2A

FROM
LEFT
CHANNEL

LEFT
> ——= CHANNEL

V5A

1/2
12AX7

SEPARATION

RIGHT
™ CHANNEL

MODE SELECTOR
SWITCH
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 this po-
gition 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
position any input to the Right Channel may be
fed simultaneously to both the Right and Left
Channel outputs,

FROM
LEFT
V5A CHANNEL

LEFT
12‘::? ' * = 3= CHANNEL

BALANCE

SEPARATION RN

1/2
12AXT Ll I
e

VEA

RIGHT
CHANNEL

Y

MODE SELECTOR
SWITCH

CHANNEL

Figure 2C
FROM
LEFT
HANNEL
V5A GHA
LEFT
,2'::7 : 3 ¥ == 3= CHANNEL
BALANCE
SEPARATION RN
| RIGHT
1oART > = CHANNEL
V6A T MODE SELECTOR
SWITCH
FROM
RIGHT
CHANNEL
Figure 2D
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The signal 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 lowoutput imped-
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
settings 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 maybe 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 circuit. 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-60., This is the

1 —

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
goes to individual level controls (PWR. AMP.
INPUT LEVEL CONTROLS R-70 and R-78). By
means of these, the gain of either channel may
be permanently reduced to correct for dif-
ferences in efficiency of the two speakers
used,

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 T199 serves as a voltage ampli-
fier, It is direct-coupled to the triode section
which is 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
Channel), 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 tubes are
operated as straight pentodes, withplate, screen
and bias potentional chosen for maximum un-
distorted power output, A fixed bias of -16 volts
for the control 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 is applied around each amplifier, from the
output transformer secondaryback tothe 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 is provided for connection
to a center speaker, if desired. The amplitude
of the signal obtained from these terminals is
dependent upon the instantaneous phase of the
gsignals in the Left and Right Channels, relative
to each other, It is maximum whenthese signals
happen to be in phase, K they happen to be out
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of phase, and equal in amplitude, it is zero,
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 may be usedto accomplish
egssentially 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 switch, labelled
LEFT PHASE. The switch is located on the
rear chassis apron, and permits instant phase
reversal if you are in doubt as to the correct
phasing of speakers or stereo 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
is 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 emission 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 is switched off and on with the
AA-100, The primary of the power transformer
is fused with a 2-ampere slow-blow fuse,

CONSTRUCTION NOTES

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

This manual is supplied to assist you in every
way to complete your kit with the least possible
chance for error. The arrangement shown is
the result of extensive experimentation and
trial, If 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
EACHPART AGAINST THE PARTS LIST. In so
doing, you will become acquainted with the parts.
Refer to the charts and other information on the
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.

Resistors generally have a tolerance rating of
10% unless otherwise stated in the Parts List.
Tolerances on capacitors are generally even
greater. Limits of +100% and -20% are common
for electrolytic capacitors,
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(v) 9
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(v) 11
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(v) 14.
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(v) 1T.

(+) 18.

(&) 20.
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(») 22.
(<) 23.
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PP

10 K0 resistor (brown-black-orange).
68 ;. uf mica capacitor.

100 © 1 watt resistor (brown-black-brown).

. .02 ufd ceramic disc capacitor.

. 470 KQ resistor (yellow-violet-yellow).
. 1 KQ resistor (brown-black-red).

. .1 pufd 400 V capacitor.

. 27 K2 resistor (red-violet-orange).

. 68 puf mica capacitor.

. 820 K2 resistor (gray-red-yellow).

() 25. 22 K@ 5% resistor (red-red-orange-gold).
(4 26. Jumper (use excess resistor Iead)._

(.} 27. 220 K resistor (red-red-yellow).

(~) 28. .1 ufd 400 V capacitor (upright mounting).
(L) 29. 47 K resistor (yellow-violet-orange).
(#] 30. 22 KQ 5% resistor (red-red-orange-gold).
(Y] 31. 1K resistor (brown-black-red).

(¥) 32. 1Ko resistor (brown-black-red).

() 33, .1 pfd 400 V capacitor.

(v 34. 470 KQ resistor (yellow-violet-yellow).

B (&) () () (1) (12 25)(29) 27 fe8)29) 0) (31) 62

g,

33
29

1 K2 resistor (brown-black-red).

470 K0 resistor (yellow-violet-yellow).

Jumper (use excess resistor lead).

. .1 wfd 400 V capacitor.

1 K& resistor (brown-black-red).

22 K@ 5% resistor (red-red-orange-gold).

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

.1 ufd 400 V capacitor (upright mounting).
220 K5 resistor (red-red-yellow).

22 K0 5% resistor (red-red-orange-gold).
27 KQ resistor (red-violet-orange).
Solder and cut off leads of components

installed so far.

Figure 7

(/) 35. 820 KQ resistor (gray-red-yellow).

(»] 36. Jumper, 2 3/8" hookup wire.

(+) 37. 68 1uf mica capacitor.

(L) 38. .1 ufd 400 V capacitor.

(v) 39. 1 KQ resistor (brown-black-red).

() 40. 470 K2 resistor (yellow-violet-yellow).

(«) 41, .02 ufd ceramic disc capacitor.

(v) 42, 100 @ 1 watt resistor (brown-black-brown).
() 43. 68 uuf mica capacitor.

(*) 44. 10 K resistor (brown-black-orange).

() 45. Solder and cut off leads of the remaining

components, then set the assembled board
aside temporarily.

Now proceed to INSTALLATION OF PRE-
AMPLIFIER CIRCUIT BOARD AND FRONT
PANEL on Page 20.
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ORIENT EACH #462-118 KNOB SO THE
POINTER IS AT "I2 OCLOCK" WHEN CONTROL
IS IN MID-POSITION.

MODE AND BALANCE/
SOURCE SELECTORS SEPARATION
AND VOLUME : AND TONE

R

#462-119 #462-118

Figure 23
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INITIAL TEST

In order to insure against possible seriousdam-
age which could conceivably result from a con-
struction fault, it is recommended that the fol-
lowing 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. Plugthe line cord into electrical outlet,
105-125 volts, 50/60 cycle AC only.

( ) Turnthe POWER switch ON;the pilot lights
should light. After about half a minute, the
tube filaments (heaters) should be lit, 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 notice-
ably warm after a few minutes.

CAUTION: Do not touch any exposed leadsonthe
circuit boards while power is on.

( ) Now turn the power OFF, insert the GZ-34/
5AR4 tube in the octal socket (near the power
transformer) and turn the power ON again.
The 7591 tubes should exhibit no additional
red glow than was observed prior to instal-
ling the GZ-34. The latter's filament should
glow like the other tubes. However, its gray
metal plates, or the plates of the 7591's,
should not turn red. If they do, it is a sign
of excessive currentdrain, probablyduetoa
short circuit; inthat event, turn power OFF
immediately and do not reapply power until
the trouble is found and corrected. Refer to
the IN CASE OF DIFFICULTY section on
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.
Allnormal DC voltages appear onthe sche-
matic. The main supply voltages are con-
sideredto be (1) The 7591 plate supply volt-
age - pin 8 of V-13; (2) The 7591 screen
supply voltage - present at the junction of
R-101 and R-102 (also hole 42 on small cir-
cuit 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. Notethe conditions of measure-
ment stated on the schematic. If these volt-
ages deviate significantly more than 10%,
the associated circuits should be carefully

checked. If voltages read normal, turn
power OFF and install the bottom cover,
as shown in Figure 22.

( ) If you 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 caretfulnot 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, anaudible 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 kit) 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 LEFTSPKR
terminals. Depending upon the impedance
of this speaker (49, 8% or 169), 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 (4Q, 8% or 16Q),
depending upon the speaker impedance.

NOTE #1: The common (C) marked speaker ter-
minals are not connected directly to chassis
ground. Any grounding of these terminals will
result in distortion and loss of power output.
When measuring or installing the AA-100, the
speaker leads must be ungrounded, and no con-
nection should be made between the LEFT and
RIGHT channel outputs.

NOTE #2: Normally, the output of both channels
of thisamplifier are connected to suitable speak-
er systems. If you intend to use only one speaker
system, connect it to one of the channels, and
connect the other channel to a resistive load.
The resistive load will prevent the unused chan-
nel from "running free,' which could damage the
channel.

You may use a 49, 8%, or 16Q high wattage re-
sistor for the resistive load. Connect this re-
sistor to the proper terminals of the unused
channel.
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INITIAL HUM BALANCE ADJUSTMENT

() Set all controls as follows:

MODE SELECTOR switch - STEREQ 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 andthe 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 a hum
is heard in both speakers. Carefully adjust
the RIGHT CHAN HUM BALANCE control
until the hum level is minimum, as heard
from the RIGHT speaker. Now adjust the
LEFT CHAN HUM BALANCE control for
minimum hum, as heard from the LEFT
speaker, 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 minimum hum, which is
quite critical, The HUM BALANCE controls
should be readjusted later, after the input
sources have been connected tothe 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
panel 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 piece 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, aclearance of
at least 2' above the top of the cabinet should be
provided. I 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:

) T
I 2

NEVER UNDER ANY CIRCUMSTANCES CON-
NECT OR DISCONNECT ANY INPUTS WHILE
POWER IS ON, WITHOUT FIRST TURNING THE
VOLUME CONTROLFULLY 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 25,

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

R FIRST
.~ SOLDE 5

SHIELD SOLDER LAST Figure 25

UNWOUND

LEAVE LOOP
FOR STRAIN

% \“%"’ﬂ

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:, . oo vt vevvseeeenenes ) For monophonic magnetic or variable reluctance
phono pickups.

STEREO PHONO:. . ... 'vvevvvnmees . For stereophonic magnetic or variable reluctance
phono pickups.

TAPE HEAD:, ... ss a9 3955 W6 55 A e For direct connection to playback heads on tape
decks.

TUNER, AUX 1,0r2:...... S AL ) 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 TO TAPE

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 is used.

RELIEF  SHORTING :
PLUG
/ SOLDER

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 another.

No level controls are provided for the TAPE HEAD inputs, This is be-

22 K@

TO MAG
FROM PICKUP

cause generally the signal from the tape head will be lower in level J__
than that from the nagnetic phono pickup. Therefore, the PHONO level i
controls should be adjusted so as to bring the PHONO levels down to 21 "STED-DOWN
match that of the tape head. The level controls for TUNER, AUX 1 and 2

should be adjusted to the same level, If the TAPE HEAD inputs are not 36 K
used, hum may be experienced when switching 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 e St MK pprO s
inputs' NO INPUT
Because of the very high sensitivity (1.5 millivolts) of the PHONO inputs, R

audible distortion may be experienced when using higher output car- =

tridges if the PHONO INPUT LEVEL controls are operated at their b BREAD

maximum settings, For this reason, the following maximum settings

for these controls should be observed,

*AVAILABLE ONLY IN +5% TOLERANCE.

Figure 26

22 KQ PHONO INPUT
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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 maximum 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 illustrated in Figure 26,
They may be easily 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.

A MODEL AA-100
HEATHKIT STEREQ AMPLIFIER

TUNER AUX  AUX
I 2

RIGHT

TURRR Ae A

LEFT
L CHANNEL CHANNEL

e
A A
LEFT LEFT RIGHT LEFT RIGHT

CHAN CHAN CHAN CHAN CHAN
MONO STEREQ

PHONO TAPE HEAD J .

MONOPHONIC TURNTABLE

INPUTS

OQUTPUT TO TAPE,
RECORDER

(WITH MAGNETIC PICKUP)

RIGHT LEFT 3PKR-

I—-un ..c.—l “ . "';' iy G T | SE E
| MommAL  swiTcHED RIGHT  LEFT womw, 1Y vy v ¥ i
,;@D@@@@é o o ’b[@l@@@e@@@@@@ o'e 6@

3 B REV. =T B ;

s

_____

STEREO RECORD CHANGER
(WITH MAGNETIC PICKUP)

Figure 27

In addition to the INPUT LEVEL controls men-
tioned above, eachpower 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
means of its INPUT LEVEL control,

ACCESSORY POWER

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 subjected to damage
if power is removed without shutting off the
mechanism,

Figure 27 shows connections of a complete stereo
system using the AA-100,

SPEAKER PLACEMENT

Generally, for stereo listening, the two loud-
speakers 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 speakers., 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 toone that is 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 also those near the
center, as accurately in position as possible, 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 effect 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 thatall 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 response 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 increases the level of one
channel, and simultaneously decreases the 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:

2

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) is designated on the 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 speakers 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 speaker 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-
in the AA-100, is proportional to the instantan-
eous sum of the left and right (Aand 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 is 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 voice
coil impedance may be from 4 to 16 ohms,
Figure 28 shows proper L-pad connection in
the center speaker circuit,

L-PAD 4,8,0R 16 OHMS

CENTER
SPEAKER

SPEAKER

|
I
|
|
I
I
|
|
TERMINALS |

|
I
|
|
CENTER |
|
\

b — o 4,8, 0R 16 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,
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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 example, 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 necessarythat
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 reverse is true.) When the MODE
SELECTOR switch is in the MONO LEFT posi-
tion, all monophonic sources connected to MONO
LEFT Channel inputs will be heard in both
speakers. Similarly, when the switch is in the
MONO RIGHT position, all monophonic sources
connected to Right Channel inputs will be heard
in both speakers. For example, 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 given a "pseudo-
stereo" effect by adjusting the TONE controls
so that one channel contains mostly high frequen-
cies and the other channel contains mostly low
frequencies., 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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chassis 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 systems 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 setthe 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 a hum is 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 it is checked
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 voitages with those
shown in the schematic diagram, Readings with-
in 20% of those shown may be considered as
normal, K 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 deficiency 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
is most likely caused by a defect inthe common
power supply, K 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 has been ruined through accidental
use 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
#63-247 and #63-248 switches, and #212-6,
#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 is the NORM position, the speakers are in
phase when the switch is in NORM, If it is
the REV position, reverse the wires toone 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, If you encounter 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 switch 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 is usually caused
by excessive heater to cathode leakage in one of
the tubes, a poor ground connection, a faulty
filter capacitor, or, in many cases, improperly
placed leads, A faulty electrolytic filter capac-
itor that is 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 tester,

If hum is a problem only when using the low
level inputs (PHONO and TAPE HEAD), the
EF-86 and 12AX7 stages, as well as the low-
level input sockets and associated wiring, should
be suspected,




Page 44

11—
I‘DAYSTROM
| —

In many cases, hum will appear to be originating
in the amplifier but is actually being picked up by
the signal source, or is the result of 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 settings 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 shorted capacitors
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 open
coupling capacitor,

After checking the tubes, an ohmmeter 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 service isavailable
to you at no charge, Its primary purpose is to
provide assistance for those who encounter
difficulty in the construction, operation or
maintenance of HEATHKIT equipment, It 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 HE ATHKIT
equipment,

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

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

Another way to check for signal loss is by sig-
nal tracing., This is done by applying an audio
voltage to an appropriate input either from an
audio generator or from a high fidelity signal
Source and then checking progressively from the
input jack at various points along the signal
path with a signal 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,

If test instruments are not available for signal
tracing, a ,01 to .05 pfd capacitor can 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 control grid
pin of each tube socket, a 60 cycle hum should
be heard from the output. ¥, upon touching a
grid pin, a hum is not heard, the associated
circuitry should be suspected and thoroughly
checked out,

INFORMATION

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

1. Before writing, fully investigate each of the
hints and suggestions listed in this manual
under "IN CASE OF DIFFICULTY.'" 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 testequipment is
available.

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

5. Print or type your name and address,
preferably in two places on the letter,

|1 —,
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With the preceding information, the consultant
will know exactly what kit you have, what you
would like it to do for you and the difficulty you
wish to correct., The date of purchase tells him
whether or not engineering changes have been
made since it was shipped to you. He will know
what you have done in an effort to locate the
cause of trouble and, thereby, avoid repeti-
tious suggestions. In short, he will devote full
time to the problem at hand, and through his
familiarity with the kit, plus your accurate re-
port, he will be able to give you a complete and
helpful answer, K replacement parts are re-
quired, they will be shipped to you, subject to
the terms of the Warranty,

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

Local Service by Authorized HEATHKIT Serv-
ice Centers is also available in some areas and
often will be your fastest, most efficient method
of obtaining service 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 transportation 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 a defective part (or parts) in your
kit, or installs a replacement part for you,
you may be charged for this service.

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

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

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

NUMBERS 20, 21, 22, 25, 43, ond 44 ARE GROUNO CONNECTIONS AND DO NOT APPEAR
ON THE SCHEMATIC.

ALL PAPER CAPACITORS RATED AT 400 VOL TS DC UNLESS SPECIFIED OTHERWISE.
ALL CAPACITOR VALUES ARE IN uf UNLESS SPECIFIED OTHERWISE.
ALL RESISTORS ARE 1/2 WATT UNLESS SPECIFIED OTHERWISE,

ROTARY SWITCH WAFERS ARE VIEWED FROM FRONT.
SWITCHES SHOWN IN MAX. COUNTERCLOCKWISE POSITION.

— INDICATES CLOCKWISE ROTATION.
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VOLTAGES MAY VARY 520% DUE TO TOLERANCE OF COMPONENTS,
VOLTAGES MARKED ¥y SHOULD NOT VARY MORE THAN =103,
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POWER TAANSFORMER

105125 VOLT S
B0




