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SERVICE FACTS ABOUT PREAMPS
AND AMPLIFIERS

ANALYZING EQUALIZATION NETWORKS

In a hi-fi system, it is generally desirable to
have a flat frequency response over the entire audible
range. This doesn't mean that every component
(speaker, amplifiers, cartridge, etc.) will have a flat
response, nor does it mean that corrective measures
will be taken with every unit to produce this desired
response., It does mean, however, that action should
be taken to insure that the output will be as nearly
like the original music or sound as possible.

What do we mean by flat? Simply stated, a flat
response is realized when, after the volume control is
adjusted to reproduce the original volume level at any
one frequency, this same volume level will be repro-
duced at all frequencies on the recording. Now that
we have established the need for a frequency response
that is flat and covers the entire audible range, let's
see how equalization and equalizers fit into the picture.

Those of you who are familiar with the specifi-
cations for playback power amplifiers know that a
typical listing of these specs might be 30 watts of audio
over the range of 20 cps to 50 kc £1.5 db at less than
3% M (intermodulation) distortion. You should also
be familiar with the fact that a speaker enclosure is
designed to load the speaker and, thus, match it to the
output amplifier to produce an essentially flat fre-
quency response. It is alsoreadily accepted that volt-
age amplifier stages can be designed with a flat fre-
quency response over the entire audio range, Why,
then, is equalization (frequency compensation) needed ?

There are two mainreasons — the pickup device
used in the playback system, and the recording itself,
Let's examine the recording first. Most pickup car-
tridges utilize the velocity principle,where the output
signal voltage is proportional to the excursion rate
of the needle. It just so happens that when the record
is cut to produce equal velocities for all frequencies
of the same voltage amplitude, the excursion distance
is inversely proportional to the frequency.

STRAIGHT PORTION
INDICATES  MAXIMUM
VELOCITY

Fig. 1. A constant velocity
at all frequencies results in
higher amplitudes at low
frequencies.

In Fig. 1, two signals are superimposed to illus-
trate this phenomenon. This would mean (using practi-
cal figures) that if an excursion of 1/10,000 of an inch
produced maximum output voltage at 20,000 cps, then
the excursion required to produce the same output at
20 cps would be 1/10 of an inch, Naturally, grooves
1/10 of an inch wide cannot possibly be packed 100 to
the inch on a record. Some LP and extended play 45's
even have more than 100 grooves to the inch, For
this reason then, the amplitudes of low-frequency sig-

nals are attenuated before they are applied to the
record.

On modern recordings, this attenuation is not
done on a helter-skelter basis, Instead, most re-
cordings are now based on the RIAA (Recording Indus-
try Association of America) curve shown in Fig. 2.
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Fig. 2. RIAA recording curve (= 2 db tolerance).

As you can readily see, all signals with a frequency
below 1,000 cps will be attenuated, while those above
1,000 cps will be boosted. Applying this information
to your knowledge of a playback system, you can see
that if we are to hear music as it soundedbefore being
put on the record, some frequency compensation must
be employed in the playback system. The RIAA play-
backcurve in Fig, 3 is the reverse of the record curve
in Fig. 2, and equalization in the playback must boost
the low frequencies and attenuate the highfrequencies
in accordance with this curve to produce a flat
response.
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Fig. 3. RIAA playback curve (#= 2 db tolerance).

This, of course, assumes a flat response charac-
teristic for the pickup device — a conditionnot always
found. To compensate for the frequency-~characteristic
differences between the various pickup devices, tone
controls that caneither boostor attenuateboth low and
high frequencies are included in playback systems, but
the ranges of these controls are generally not suf-
ficient to complement the record curve. Thus, a
special circuit that accomplishes the required equali-
zation is incorporated in the playback amplifier and
is almostalways made up of combinations of resistors
and capacitors. Let's examine the basic circuit in
Fig. 4 and see how this combination of resistance and
capacitance can be used for frequency correction,



First of all, let's eliminate the components not
primarily tied in with frequency correction — the
plate-load resistor R1 for the first stage, the coupling
capacitor and DCblocker C1, and the DCreturn R4 for
the grid of the second stage. Actually, C1 does affect
the low-frequency response since its impedance will
be fairly high at low audio frequencies, but this is not
the reason it is used. As a matter of fact, its effect
is. the opposite of what we are trying to obtain and
must be considered in the design of the compensating
network, ’
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Fig. 4. Basic equalization circuit.

Getting into the network itself, we find that C2
and R2 form a low-pass filter network which attenuates
the highs more than the lows. This happens because
the higherthe frequency, the lower the value of X for
any given capacitor. In the vernacular of the hi-fi fan,
C2 provides high frequency roll-off.

Now we get to the series network of R3 and C3,
and again we have a reactance (X;) that varies with
frequency. If youcalculate the reactance of a .02-mfd
capacitor, you will find that: at 60 cps, X equals 191K,
at 1,000 cps, X, equals 7,950 ohms; at 10,000 cps, X¢
equals 795 ohms; and at 20,000 cps, Xc equals 397
ohms. Since X¢ and R are in series, the net result is
an impedance which varies from 12,397 ohms at 20 kc
to 203,000 ohms at 60 cps.

If we further analyze this circuit, we see that
any signal at the junction of C1, C2 and R2 will divide
between R2 and the combination of R3 and C3. Since
the total impedance of R3 and C3 is higher at low fre-
quencies, more signal voltage will be applied to the
output grid at low frequencies. This is the type of
equalization circuitry employed for a common variable-
reluctance style of pickup cartridge,

.05

Fig. 5. Equalization in input cir-

= 6.8K 3.3 cuit.
MEG.

Equalization may not always be accomplished
entirely between the halves of a dual triode, as shown
in Fig. 4. In many cases, high frequency roll-off is ac-
complished through the use of a smallresistor across
the input, as shown in Fig, 5. Its purpose is to provide
damping for the variable-reluctance cartridge and,
thus, reduce the highs.

Other types of pickup devices usually require
different equalization characteristics; furthermore,
different circuit designs (such as pentode-to-triode or
triode-to-pentode) will require different equalization
network configurations. However, these circuits could
also be analyzed for an understanding of how they are
used to accomplish equalization.

USING THE AUDIO SIGNAL GENERATOR TO TEST
AMPLIFIER RESPONSE

Testing a high-quality amplifier without special-
ized equipment has always been a problem. However,
an amplifier can be checked for power output and
frequency response with an audio signal generator,
AC voltmeter, and scope. If the scope has a wide
bandpass response, flat from 0 to 1,000,000 cps or
greater, a square-wave audio signal can be used to
check both high- and low-frequency responses of the
amplifier. If, however, the scope is the general-
service type (response to 500 kc), then a sine-wave
signal is more suitable. The limited response of a
narrow-band scope will distort the square wave slightly
and affect the accuracy of the test.

AUDIO POWER

AMPLIFIER

D
W @ oo ¥ °  sCoRE, 2
8l ® v ® ® ©
auoio [ [#® k ¥ ¥ @

i)Y

ouTruT || [6[* A
/ .
X ) se @

AUDIO  SIGNAL

GENERATOR

Fig. 6. Test setup for checking amplifier gain over
the audio-frequency range.

(A) No clipping.

(8) Mild clipping.

Fig. 7. Comparison of scope patterns observed when
setting generator gain level.



In making the test setup, the audio sine-wave
signal is appliedto the amplifier input, and the speaker
output terminals are terminated with a suitable re-
sistor (8 or 16 ohms of a wattage equal to or greater
than the power rating of the amplifier). The scope is
connected across this resistor, as shown in Fig. 6. A
25-ohm, 100-watt potentiometer makes a good uni-
versal dummy load.

After allowing about 15 minutes for warmup, set
the signal generator frequency at 1,000 cps and adjust
the signal level to the point just below clipping, as il-
lustrated in Fig. 7. The AC output voltage can now be
measured across the dummy resistor., A sensitive
AC VTVM is best for this measurement; however, a
conventional 5,000 ohm-per-volt VOM will give satis -
factory performance. Compare your readings with
those in Table I to obtain the power output capability
of the amplifier under test. If you use a conventional
VOM, your amplifieris producing a power output equal
to or slightly higher (10 to 15%) than the figure in the
table.

DUMMY LOAD- DUMMY LOAD— DUMMY LOAD-
-4 OHMS -8 OHMS -16 OHMS
VOLTAGE WATTS VOLTAGE WATTS | VOLTAGE WATTS

2 1 4 2.0 8 4
2.3 1.3 5 3.125 9 S
2.6 1.71 6 4.5 10 6.25
3 2.25 7 6.125 11 7.5
3.5 3 8 8 12 8
4 4 9 10.7 13 10.6
5 6.25 10 12.5 14 12.25
é 9 11 15 15 14
7 12.5 12 18 16 16
8 16 13 21 17 18

14 24.5 18 20

15 28 19 225

16 32 20 25
21 27.5
22 30
23 33
24 36
25 39
30 56
35 75.6
40 100

Table I. Power Outpyt in Terms of Voltage Across Fixed Resistor.

To check frequency response, adjust the signal-
generator frequency tothe lowest frequency the ampli-
fier can pass, and adjust the generator output to
produce a signal level above which clipping will take
place. Repeat this operation at 500- to 1,000-cps in-
crements across the audio spectrum, noting the voltage
reading obtained. Plotting the readings on a graph, as
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Fig. 8. Amplifier response graph obtained by plotting output

voltage readings.
shown in Fig. 8, will provide a gain curve of the ampli-
fier. Harmonic or intermodulation distortion will
not be evident; but if the gain curve is fairly flat
across the band (similar to Fig. 8), the amplifier is
doing a reasonably good job. If you need a more ac-
curate check, use a harmonic distortion analyzer and
intermodulation analyzer in the prescribed manner.

A GLIMPSE INTO STEREO PREAMP DESIGN

To say a preamp is a preamp and a stereo pre-
amp is simply two preamps would be like saying any
two babies are twins. Since we know a 6SN7 won't
work as the final amplifier in a 100-kw transmitter
stage, we can realize that a stereo preamp isn't just
two of everything. While two of everything is required,
several other considerations are of utmostimportance
to stereo operation. In the block diagram of Fig. 9,

AUX.
TUNER [ —————
TAPE EQUALIZED VOLTAGE
]
CHAN. | PREAMP ! TONE CONTROL AMPLIFIER
i AMPLIFIER UTPUT
MAG. PHONO STAGE i AND CATHODE
O——— i FOLLOWER
= CHANNEL #1{ | BASS ~ TREBLE oUTPUT 1
| X
CHANNEL# | | $ J 1
GAIN =1 | |
1 [ t 1
) ) 1 )
H 1 | I
1 1 1
] 1 1
) 1 I
1 ! b ow
1 1 [} %) %)
! i 12«3
! i 1368 [+
) 1 | < w
| L LE
FUNCTION SW. | ; :
SHOWN IN MONAURAL | ] !
PHONO. POSITION i ) !
1
{ I |
® AUX. i ! !
TUNER [T —— R ! i
} 1.
Zﬁii > E%%ED VOLTAGE AMP
- P AND CATHODE OUTPUT
MAG. PHONO STAGE | | BASS  TREBLE FOLLOWER
@ TONE CONTROL OUTPUT
= CHANNEL#2 K AMPLIFIER =
L
CHANNEL # 2
GAIN =

Fig. 9. Block diagram of basic stereo preamplifier, showing pair of iden-
tical sound channels, ganged controls, balance network, and function-

switch circuit.



for example, you will notice such things as balance
control, ganged controls, monaural phono position,
and two input jacks for each position on the function
selector (except monaural phono). Ganged equalization
switches that simultaneously provide the desired
equalization to both preamplifier stages may also be
provided.

Of particular interest isthe fact thatthe function
selector switches, gain, treble, and bass controls of
the two channels are ganged — making this portion of
the stereo preamplifier no more complicated tooperate
than a single-channel preamplifier.

The gain controls in Fig. 9 might be labeled
volume or loudness in a commercial unit, The func-
tion would be the same, however — to vary the output
signal of the two channels equally and simultaneously.
The ganged bass and treble controls need no expla-
nation other than that they provide simultaneous
changes in bass or treble response for the two chan-
nels. The design of the circuit in each channel must
consider this ganged operation, and the components
selected must be of close tolerance to insure a bal-
anced operating condition,

The balance or focus controlis peculiar tostereo
preamps — monaural units don't have one. This con-
trol provides precise balancing of the two output sig-
nal amplitudes. If, for any reason (such as unbalanced
gain in the preceding stages), the output signals are
not identical in amplitude, the balance control can be
adjusted to achieve the desired degree of equality.
While the balance control is shown connecting the two
channels, it does so only from a DC bias standpoint.
It does not link the signals in the two channels, nor
does it in any way cause the two signals to be mixed,

Fig. 10. Schematic of balance control network
between stereo preamp channels.

The sample circuit in Fig. 10 shows how the
balance control connects into the circuit to do its re-
quired job. As you can see,the control is in the com-
mon grid return and varies the ratio of DC resistance
in each grid circuit. Because of this feature, a stage
of gain is provided after the balance control and just
ahead of the usual cathode-follower output stage. Thus,
where some commercial preamp designs have em-
ployed only two dual-triode tubes {(one tube as equal-
ized preamp, one-half tube as tone-control amplifier,
and one-half tube as a cathode follower), many stereo
preamps will employ three dual triodes in each chan-
nel. When this is done, one tube will probably be used

for equalized preamp stages, one as a tone-control
amplifier, and one as a voltage amplifier and cathode-
follower output.

The major problem in stereo preamp design is
to construct the unit so that it will provide identical
performance on both channels without interaction be-
tween the two. This is achieved by the use of close-
tolerance components, matched tubes, adequate fil-
tering and decoupling between the two channels and
the power supply, and careful layout of components so
that ground loops will not be created. While the fore-
going are most important on the manufacturing level,
they also enter the picture whenever service is re-
quired. The service technician should replace de-
fective components with replacements having identical
ratings and characteristics., Furthermore, replace-
ments should be installed exactly like the originals;
ground connections, etc., should not be moved, even
though it may be easier to connect a part differently.
Also, any tube to be used in a stereo preamp should
be aged in the circuit for 24 hours before the unmit
undergoes a final check prior to its return.

INTERESTING FACTS ABOUT FEEDBACK
IN AMPLIFIERS

Feedback is a termoften encountered by anyone
active in audio work, especially by those who have a
particular interest in amplifiers. Persons who work
with public-address systems may connect the term
with the howls and squeals that occur when sound
from a loudspeaker is picked up by the microphone
which picked up the original signal. The service tech-
nician, on the other hand, may be reminded of the
whistles and squeals heard from a radio loudspeaker
because unwanted feedback or coupling in some part
of the receiver circuit caused the circuit to oscillate.

Feedback occurs when a portion of a signal in
one part of an amplifier is reintroduced, or fed back,
to a circuit nearer the amplifier input. The feedback
is positive when the signal fed backis in phase with the
input signal, in which case the gain of the circuit will
increase and cause oscillation. The feedback is nega-
tive when the signal fed back is out of phase with the
input signal, In this case, the gain of the circuit will
be reduced.

We will concern ourselves here with the negative
(or inverse) feedback applied to amplifiers to obtain
certaindesirable results, Almost everyone who works
with amplifiers is acquainted with the basic principle
of how anout-of-phase signalis fed back into an ampli
fier to reduce distortion, but this is only part of the
story and is far from being enough to be of much as-
sistance when an amplifier isbeing tested or serviced.
The service technician should be familiar with the
principles involved in negative feedback because some
unusual and puzzling conditions can arise when a cir-
cuit included in a feedback loop is modified or dis-
turbed. The term 'feedback loop'" refers to the cir-
cuit between the point where the feedback signal is
taken from the circuit and the point where it is fed
back into the circuit.

Negative feedback is largely responsible for the
very low percentages of distortion featured by modern
high-quality amplifiers. Only a few years ago, an
amplifier with five per cent harmonic distortion was
considered very good, but now the situation has
changed. With the use of negative feedback, improved
circuits, and high-grade output transformers in

9



present-day amplifiers, one-half per cent harmonic
distortion at rated output is common, and much lower
percentages are not at all unusual.
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PRODUCING /' (DISTORTED)
SECTION OF
AMPLIFIER

A

OUT -OF - PHASE

FEEDBACK SIGNAL
Ve
INPUT SIGNAL OUTPUT SIGNAL
' O T on J /{DISTORTION REMOVED)
SECTION OF
= AMPLIFIER V
SIGNAL “AFTER
BEING COMBINED
WITH FEEDBACK OUTPUT HAS BEEN REDUCED
SIGNAL B BY FEEDBACK

OUT - OF - PHASE
FEEDBACK SIGNAL

L}
Jueur S
( o OUTPUT SIGNAL
\NGREASED) ,~ (DISTORTION
DISTORTION REMOVED)
/\ PRODUCING
SECTION . OF

- AMPLIFIER LEVEL
. BROUGHT UP
TO NORMAL
BY INCREASED
C LEVEL OF INPUT.

Fig. 11. The effect of negative feedback on a distorted signal.

The basic effect of negative feedback is illus-
trated in Fig. 11. The undistorted input signal and the
distorted output signal are shown in Fig. 11A. The
distortion of the output signal is evident because one
peak ofthe signal waveform reaches a greater ampli-
tude than the other. Such distortion, due to the non-
linear operation of tubes and other circuit components,
is characteristic of amplifiers. A portion of the dis -
torted output signal is fed back out of phase to the
input, where it combines with and modifies the input
signal, as shown in Fig. 11B. The input signal is
actually distorted by the out-of-phase feedback signal,
so that the greater part of the distortion developed in
the amplifying circuit is counteracted. Note that in
Fig. 11B, the amplitude of the output signal has been
reduced because of negative feedback. The output can
be brought up toits normal level, as in Fig, 11C, if the

level of the input signal is increased, The power-
handling capabilities of amplifiers are not reduced by
the application of negative feedback.

Tobe effective, the out-of-phase feedback signal
must be taken from the amplifier at a point following
the circuit in which the distortion is developed and
must be fed into the amplifier at a point ahead of the
circuit in which the distortion is developed.

The amount of negative feedback in an amplifier
is rated in decibels and is the ratio of the output volt-
age obtained without feedback to the output voltage
developed when feedback is applied. In other words, it
is the gain reduction, in decibels, caused by the appli-
cation of negative feedback.

The amount of negative feedbackthat canbe used
is limited, for several reasons. In the first place, we
can realize that the full signal could not be fed back
because the output would then drop to zero. This is
never approached in actual practice because more
than 20 decibels of feedback are seldom applied in a
single feedback loop.

If 20 decibels of feedback were used in such a
manner as to be fully effective, distortion and noise in
the circuit would be reduced by a factor of 10, The

.gain of the circuit would also be reduced by a factor

of 10; therefore, 10 times the amount of signal re-
quired before the feedback was applied would have to
be used to obtainthe same power output. For example,
if 0.1 volt of input signal were required for a 20-watt-
output from an amplifier without feedback, then 1.0
volt of input signal would be needed to obtain the nor-
mal output of 20 watts after 20 decibels of feedback
were applied.

An amplifier must be carefully designed and
must use high-quality components if any large amount
of negative feedback is to be utilized satisfactorily.
Otherwise, the operation of the amplifier can become
very unstable, even when only a moderate amount of
feedback is applied.

Negative feedback is not a cure-all and must not
be relied upon to make an excellent amplifier out of
one that was poorly designed with undesirable charac-
teristics. Negative feedback can make a very notice-
able improvement in the operation of a mediocre
amplifier, but it cannot work miracles.

c]

NEGATIVE VOLTAGE FEEDBACK

~

FEEDBACK " DIRECT COUPLED

RESISTOR / STAGES

BLUE

@

Iy
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®
|

UNBYPASSED
CATHODE
RESISTOR
( DEVELOPS
NEGATIVE
CURRENT
FEEDBACK)

QUTPUT
TRANS.

% J_ @ K
VOICE  coIL
oF
LOUDSPEAKER

BROWN

Fig. 12. Partial schematic diagram of a typical

-amplifier circuit using negative feedback.
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Fig. 12 shows a partial schematic of a typical
amplifier circuit in which the output transformer is
included in the negative-feedback loop. A portion of
the signal voltage developed across the load (the voice
coil of the loudspeaker) is fed back to the cathode of
tube V1 in the input stage. The amount of signal fed
back depends upon the resistance value of feedback
resistor R4. A large value of resistance reduces the
amount of feedback, while a low value increases the
feedback.

The feedback signal must be 1800 out of phase
with the input signal to produce the desired effects on
the output signal. While the 180° out-of-phase re-
lationship canbe maintained readily at midfrequencies,
the extreme low and high ends of the frequency range
present some difficulties.

Circuit components, particularly the output
transformer and the coupling capacitors, tend to shift
the signal phase at the extreme high and low fre-
quencies: The phase can be shifted so far that the
feedback becomes positive at high and low frequencies.
This situation can cause the amplifier to become very
unstable at the frequency extremes because positive
feedback produces oscillations. The feedback may
become positive only on signal peaks, and therefore,
the oscillations may occur in bursts and at certain
‘frequencies only, This condition can give rise to
many peculiar and disturbing forms of distortion.
Loudspeakers have beenblamed for a rattlingor buzz-
ing sound, when the amplifier was actually at fault.

Various precautions are taken to prevent or at
least reduce the phase shift and thereby stabilize the
operation of the amplifier, Output transformers with
sufficiently low leakage reactances are a necessity.
Very large coupling capacitors are employed where
required, or capacitors are eliminated altogether by
direct coupling, Phase- and frequency-correction
networks, such as resistor R2 and capacitor Cl1 in the
plate circuit of V1 or capacitor C2 across feedback
resistor R4, aid in stabilizing the amplifier.

Since the feedback signal must be 1800 out of
phase, the output transformer must be correctly
phased in the circuit. For instance, if the plate leads
of the transformer were reversed so that the blue
lead went to the plate of V4 and the brown lead went
to the plate of V3, the phase of the feedback signal
would be reversed and would become positive. The
amplifier would oscillate and produce a terrific roar
or howl,

The feedback in the circuit we have been dis-
cussing is voltage feedback because the feedback sig-
nal is a portion of the signal voltage developed across
the voice coil of the loudspeaker. The results from
the use of negative feedback in this circuit are typical
of the desirable effects of voltage feedback when it is
applied properly., We can list them as follows:

Distortion is reduced.

Certain types of hum and noise are reduced.
Output impedance is decreased.
Loudspeaker damping is increased.

The effects of the varying load presented to the
amplifier by the loudspeaker are decreased.

Frequency response is increased.

Tone controls should not be located inside a
feedback loop because much of their effectiveness will

be nullified by negative feedback. This is one reason
tone controls and other compensating circuits are
usually located in another sectionof the audio system.

An unbypassed cathode resistor is another
method of obtaining negative feedback. As an example,
R3 in Fig. 2 produces current feedback. Some of the
effects of current feedback are the same as those ob-
tained with voltage feedback, while others are the
opposite. Some of the characteristic effects of cur-
rent feedback are:

Distortion is reduced.
Gain is reduced.

Plate resistance of the stage in which the feed-
back is located is increasad.

Effect of load impedance on the output voltage is
increased.

Loudspeaker damping is decreased when current
feedback is applied.

The damping applied to the loudspeaker can be
controlled by varying the amount of feedback. The
damping control circuit in Fig. 13 is a good example
ofthis application of negative feedback. Twonegative-
feedback loops are used. One is voltage feedback, and
the otheris current feedback. The damping factor can
be changed by varying the ratio of voltage feedback to
current feedback.

() Vet

A

v
27K QUTPUT
FEEDBACK  TRANS. N
RESISTOR '58 ~
— INPUT TUBE an
c
(DA
1800 -~
i CURRENT
DAMPING |
FACTOR | ¥~ FEEDBACK
CONTROL | B
1 Fay
L

Fig. 13. Circuit using damping factor control.

Negative feedback is developed by the voltage-
feedback loop connected from the top (or 16-ohm tap)
of the output transformer through feedback resistor
R2 to the moving contact of R1A in the cathode circuit
of the input tube. When the moving contact is moved
tothe top or cathode end of R1A, negative voltage feed-
back willincrease to maximum, and maximum damping
action will be produced.

Negative feedback is developed in the current
feedback circuit connected from the common (C) tap
through R1B to ground. When the moving contact of
R1B is moved toward the top or cathode end, current
feedback will decrease because the resistance is
reduced toward zero as R1B is progressively shorted
to ground.

When R1B is moved in the opposite direction,
current feedback is increased. Here we should recall
that loudspeaker damping decreases as negative cur-
rent feedbackincreases and that the damping increases
when negative voltage feedback increases,

R1A and R1B are ganged and must turn together;
therefore, when the damping-factor control tap is

1



moved to maximum (upward on the schematic), the
negative voltage feedback produces the desired maxi-
mum damping factor, and no current feedback is pro-
duced because R1B is shorted.

When the damping controlis set to the minimum
position, minimum negative voltage feedback is de-
veloped, and the damping factor is reduced. But, in
this minimum position, maximum negative current
feedback is produced; and this, in turn, also reduces
the damping factor. Thus, a large range of damping
can be obtained; however, since negative feedback is
always applied, distortion will be held to a minimum
at any setting of the damping-factor control.

Negative feedback can be utilized by tone con-
trols, compensation circuits for magnetic cartridges,
and record-playback compensation circuits in phono
preamplifiers to modify the frequency response of an
amplifier. This action is possible because the
negative-feedback loop can be frequency selective.
The feedback network is so modified that certain fre-
quencies are fed back while other frequencies are not.
The frequencies that are fed back are attenuated be-
cause negative feedback reduces gain, but those that
are not fed back are not attenuated and are effectively-
boosted. '

Fig. 14 shows a typical phono-preamplifier cir-
cuit in which compensation (bassboost) is obtained with
a frequency-selective feedback circuit. C1 (shunted
across feedback resistor R1) and C2 (shunted by R2)
offer very little opposition to the feedback of high fre-
quencies; consequently, these frequencies are fed
back and attenuated. The reactances of C1 and C2 be-
come progressively greater as frequency is lowered,
and therefore, the low frequencies are not subjected
to as much loss and are effectively boosted. The

12

() 100k !

{ MOUNTED ON
COMPENSATION
SWITCH).

Fig. 14. Circuit using negative feedback for compensation.

compensation can be made to follow almost any de-
sired curve if the appropriate network of resistors
and capacitors is inserted in the feedback circuit.
The values shown in Fig. 14 have been used for RIAA
record compensation.

The same basic action is used with tone controls
that employ negative feedback to control frequency
response. A variety of such tone-control circuits are
used, and some of them can appear to be very elabo-
rate, but they alluse the frequency-selective feedback
action,

The definite advantage of negative feedback in
equalizing circuits is that, in addition to the compen-
sation obtained, distortion and noise are reduced by
the action of the feedback,
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BELL SOUND
MODEL 3DT (G)

TRADE NAME Bell Sound Model 3DT (G)

MANUFACTURER  Bell Sound Systems, Inc., 555 Marion Road, Columbus 7, Chio.
TYPE SET AC Operated 8 Channel Binaural Amplifier

TUBES Eleven

POWER SUPPLY 110-120 Volts AC-60 Cycles

RATING 1.1 Amp@117 Volts AC (120 Watts)

(9) 1a¢ TAOW
ANNOS 1134

HOWARD W. SAMS & CO., INC. ¢ Indianapolis 5, Indiana

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W. Sams & Co., Inc., as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished

to Howard W, Sams & Co., Inc., by the manufacturers of
542

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited, No patent
liability is assumed with respect to the use of the informa-
tion contained herein, © 1958 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiapa . Printed in U.S, of America
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PARTS LIST AND DESCRIPTIONS CHASSIS—TOP VIEW
TUBES ( GENERAL ELECTRIC, SYLVANIA)

6l

= o - ® G
A7} Left Channel Preamp. 12AX7/BCC83 O vé Right Channel Preamp. 124X7/ECc83 ©
V2 | AF Amplifier 12AX7/ ECC83 V1| AF Amplifier 12AX17/ ECC83
v3 | AF Amp. -Phase Inv. 12AX7/ ECC83 V8 | AF Amp. -Phase Inv. 12AX7/ ECC83
v4 | Output 8VBGT ve | Output 8V6GT
v5 | Output 8V6GT vio| Output 8V8GT
Vi Rectifier 5U4GB m
(D8ome verslons may use 12AY7 in thie applicatlon C
ELECTROLYTIC CAPACITORS H @
RATING REPLACEMENT DATA 0
(TEM Bell Sound AgROvOX | SORNELL- [\ iory | pyramiD | saNGAMO | sPrAGue e
No. [ CAP. JVOIT-L ™0 &7 No. PART No. | [DUBIER | pogrNo. | PART No. | PART No. | PART No.
CIA| =40 | 450 AFH3-43-50 | C0344 ¥P376.9 TMT-89 | T-166 TVL-3786
B| m40 | 450 Caer-s510
c| a20 | 450 o
c2A| w20 | 450 AFH2-51 B0400 FP234 TMD-50 | D-215 TVL-2756 <
B 420 | 450
cs | 150 | 50 © |pRssoviso | BRI50S TC485 TD-150-50 | MT-15150 | TVA-131l o
ce | 250 | s0 © |Prssovzse |BR2505 TC50025 TD-260-50 |8-057 TVA-1312
(@ When C3 is 500mfd, C4 is not used Q
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, ond in mmfd. for Mica and Ceramic Capacitors.
TG REPLACEMENT DATA o
oM lcar  vorr] Beisound | amovox [cenmraiss] CORNEWL- [ yaiiopy | spracue NOTES <
g * PART No. PART No. PART No. PART No. PART No. PART No.
T [T “PZBIN-T [ DF-104 [ CUB2Pl | GEM-201 | ZTM-PI o))
ce | .1 |200 P288N-l | DF-104 | CUB2P1 GEM-201 2TM-P1 Q
c1 | 3000 IRED3 MCBA461 Ms-23 10%
cs | .01 [400 P488N-01 |D8-108 | CUB4SI GEM-411 4TM-81 —
co | sooo IRSDS MCB461 MS-23 10%
c10 | 10000 BPD-01 DD-103 | BYASS] DCsIL 5HK-81
ciu | .05 [400 P488N-05 | DF-503 | CUBMB5 GEM-415 4TM-85
ciz | .oz [|400 GEM-1612 10%
CIs | 10000 BPD-01 DD-108 | BYASSI DCS1 SHK-81
cui4 | .05 [400 P488N-05 | DF-503 | CUBMS5 GEM-415 4TM-85
c1s | .05 |400 P488N-05 |DF-503 | CUBASS GEM-415 4TM-85 o
cis | 200 TCZ-200 | LIOT2 MCB237 MS-32 10%
Cl7 | 2000 IR5D2 MCB457 MS-22 10% <
c18 | 1000 IR5DL MCB256 MS-21 10% o
cie | .01 400 P48BN-01 |D6-108 | CUBASI GEM-411 4TM-81
c20 | .05 |400 P488N-05 | DF-503 | CUBAS5 GEM-415 4TM-85 Q
c21 | .05 |400 P488N-05 | DF-503 | CUB4S5 GEM-415 4TM-85
cza | 25 8125 D6-250 | LT8Q25 UC-5425 5GA-Q25 |
c23 | .05 |a00 P488N-05 |DF-503 | CUB4S5 GEM-415 4TM-85
ca4 | 100 NPO-DI00 | TCZ-100 | cloTiC ZT-531 5TCC-T1 NPO 10%
ces | .1 ja00 P286N-1 | DF-104 | CUB2P1 GEM-201 2TM-P1
ce | .1 200 P288N-1 | DF-104 | CUB2P1 GEM-201 2TM-P1
cz1 | .o |a00 P488N-0l | D6-103 | CUBMSI GEM-411 4TM-S1
c28 | 3000 IR5D3 MCB461 MS-23 10% o
c28 | 10000 BPD-01 DD-103 | BYASS1 pCsll 5HK-81
c30 | .05 (400 P488N-05 | DF-503 | CUB4S5 GEM-415 4TM-85 <
c3l | .02 [400 GEM-1612 10% o
cs2 | 10000 BPD-01 DD-103 | BYASSI pCsll SHK-S1
cs3 | .05 [400 P488N-05 |DF-503 | CUBAS5 GEM-415 | 4TM-85 G)
C34 | .05 [400 P488N-05 | DF-508 | CUBAS5 GEM-415 4TM-85
c35 | 200 D6-201 | LI0T2 MCB237 MS-32 10% ~
c36 | 2000 IRSD2 MCB457 MS-22 105
c37 | 1000 IRSDL MCB255 MS-21 10%
css | .01 [a00 P48BN-01 |D6-103 | cumdsi GEM-411 4TM-81
c39 | .05 [400 P488N-05 | DF-503 | CUB485 GEM-415 4TM-S5
céo | .05 [400 P488N-05 |DF-503 | CUBA8S GEM-415 4TM-85
c41 | .05 |a00 P488N-05 |DF-503 | CUBAS5 GEM-415 4TM-S5
caz | 25 8125 D6-250 | LT6Q35 UC-5425 5GA-Q25
c43 | 100 NP0-DI00 | TCZ-100 | CloTic ZT-581 5TCC-T1 NPO 10%
C44 | .05 |400 P488N-05 | DF-608 | CUBMSS GEM-A415 4TM-85
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PARTS LIST AND DESCRIPTIONS (Continued)

PARTS LIST AND DESCRIPTIONS (Continued)

CONTROLS TRANSFORMER (AUDIO OUTPUT)
{TEM RATING REPLACEMENT DATA REPLACEMENT DATA
No. | RESIST Bell Sound | CENTRALAB [ CLAROSTAT IRC MALLORY INSTALLATION NOTES TEM | IMPEDANCE  Ipell Sound Halldorson | Merit Ram | Stancor | Thordarson | Triad NOTES
" | "ANce |WATTS| PART Ne. PART No. PART No. PART No. PART No. o PART No. PART No. | PART No. | PART No. | PART No. | PART No. | PART No.
RIA | 500K 20066P121 | B-1041 QI3-133 UE1295 Balance 3304
B | 500Kk M13-138 Balance T2 B-20374 A 22588 © Qt).'::pe 2500 &5000
R2A | 250K 20086P122 UEL299 Gain, Tap@I16K
B | 250K Galn, Tap@I5K
RSA | 2meg 20006P120 QI3-139 UEL874 Bass 3 |ssooafisnTad Ba0sTe A-3304 | 22888 ©
B | 2meg M13-139 Bass ot |@eat
R4A | 3meg 20066P119 QI3-139 UE18738 Treble o
B | 2meg M13-139 Treble
C | Bwitch 76-1
RSA | 250K B20066P123 | BB-108 AD47-250K-7 Q13-130 Radio input adjust.
B | 350K Not Req. Not Req. | Mi3-130 Radio input adjust. FUSES
C | Suaft Not Req. FKB-/4 |RQ
REA | 1000 2(WWw] B-20006P141 | WN101 A43-100 | WPK100 RIOOL Hum Balance
B | Shatt Not Req. FKB-1/4 | Not Req. Not Req. REPLACEMENT DATA
Bell Sound LITYELFUSE BUSS
'LEOM TYPE | RATING PART No. PART No. PART No.
RESISTORS FUSE HOLDER FUSE HOLDER FUSE HOLDER
All wattages 1/2 watt, or less, unless otherwise listed. M | 3AG :?ov (:lAzgozzA 250) 342001 AGC2 HKP
ILEM RATING Bell Sound NOTES [ILEOM RATING Bell Sound NOTES
" | onms [warr| PART No. " " Onms [watil PART Ne. )
T K R T omes MISCELLANEOUS
RS | 100K R4l | 10K
R9 10meg R42 | 100K 5% 'E:.A PART NAME Bell Sound NOTES
RIO | 10K Ras | 0K & PART No.
RU | 100K 5% Ré4 | 240K 5% M2 | Pliot Lamp F7v]
Rz | 20k 5% R4S | MK M3 | Pilot Lamp 4
RIS | 270K b R46 | 1 5meg - M4 | Switch Selector (input) (Rotary water type)
Ri4 | 24K 5% R47 | 10meg M5 | Bwitch Function (Rotary wafer type)
RIS | 1,5meg R48 | 100K
RS | 10meg R49 | 15K
RI7 | 100K RS0 | 100K
RIS | 270K RSl | 41K WIRING DATA
RO | 15K RS2 | 165000 5%
R20| 100K R63 ) lmeg General-use Unshielded HoOK-up WIr€ ...........c.esns Use BELDEN No. 8530 (Salid) Avatlable in Ten Colars
Ral | 15000 5, RS54 | 1. 2meg 8524 (Stranded) Avatlable in Ten Calors
R22 [ lmeg RES (270K Power Cord ........ e et eereennreerraeeanies Use BELDEN No. 1765-B (6 Ft. Length)
Ras| Limes RS6 | 15000 5 1725-K (7} Ft. Length)
g; fgg&‘, % R ;;’]2 Low-Loss Shielded Lead (Interconnecting) ............... Use BELDEN No. 8401
R28 27K R59 220K Phono Pick-up Arm Cahle Use BELDEN No. 8430 (Two Conductor - Twisted)
R37| 22K R60 | 100K
R28 | 220K R6l | 18000
R29 | 100K R62 | 24K 5%
RSO | 18000 R63 | 1.2meg
RSl | 24K % Re4 | 130k %
RS2 | 1.2meg R6S | 47000
RS | 130K6% R66 | 33000
R4 | 33000 R67 | 180K 5%
‘RSB | 130K 5% RE8 | 270K 5%
RIS | 270K 5% R69 | 270K F
R | 210Kk % R70 | 15000 1
R | w1k RTL | 470K
R39 | 100K
TRANSFORMER (POWER)
REPLACEMENT DATA
|LE°M RATING Bell Sound Halldorson Merit Rom Stancor | Thordarson Triad
TS T TS PART No. PART No. | PART No. | PART No. | PART No. | PART No. | PART No.
TL |7V BBOVCT | &V B-20873 P-3173 PC8423 | 22R33 R-16A
@LIA |[@.150a [@3a
SEC. 3 | SEC. 4 | SEC. 5
6.3V
@ 3.5A
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BELL SOUND
MODEL 2315

TRADE NAME Bell Sound Model 2315

MANUFACTURER Bell Sound Systems, Inc., 555 Marion Road, Columbus 7, Ohio
TYPE SET AC Operated 8 Channel 12 Watt Audio Amplifier

TUBES (Six) Types 12AX7/ECC83 Phono Preamplifler, 12AX7/ECC83 AF Amplifier, 12AX7/ECC83 AF Amp.-
Phase Inv., (2) 6V6GT Output, 5Y3GT Rectifier

POWER SUPPLY 110-120 Volts AC -60 Cycles RATING .74 Amp. ® 117 Volts AC (75 Watts)

HOWARD W. SAMS & CO., INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W. Sams & Co., Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
to. Howard W, Sams & Co,, Inc., by the manufacturers of
H343

¢ Indianapolis 5, Indiana

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (© 1958 Howard W, Sams & Co,, Inc,,
Indianapolis 5, Indiana ., Printed in U.S. of America
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PARTS LIST AND DESCRIPTIONS CHASSIS—TOP VIEW
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
Gy USE TYPE N USE TYPE
vl | Phono Preamplifier 12AX7/ECC83 v4 | output 6V6GT
vz | AF Amplitter 12AX7/ECC83 v5 | Output 6V6GT
V3 | AF Amp. - Phase Inv. 12AX7/ECC83 V6 | Rectliler 5Y3GT e
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
BELL SOUND AEROVOX MALLORY PYRAMID | SANGAMO | SPRAGUE
No. | CAP. | VOLT. PART No. PART No. | [DUBHER | pbaRTNo. | PART No. | PART No. | PART No.
clA | <40 | 450 R2555 *
B |mis {450
C |alo |450
D | 100 |50
c2a | 10 |450 PRS450V1010 | BERTI4S | TCD72 TDLD-26 | MTD-4510 |TVA-2722
B | 10 |450 )
* Non Catalog Item @
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper P
Capacitors, and in mmfd. for Mica and Ceramic Capacitars. ' H
4
REPLACEMENT DATA 3
TEM CA:AT"“‘,%“ BELL SOUND | Atrovox [cENTRALAB| GORNEIL | Erie MALLORY | SPRAGUE | NOTES
o. - PART No. PART No. | PART No. | pigt tin. | PART No.| PARTNo. | PART No.
c3 {200 TCZ-200 | LIOT2 ED-200 | MCB237  [Ms-32 10%
ca |es NPO-DI 68 |TCZz-88 | Cl10Q88C | TCO-68 5TCC-Q88 | 10% NPO [ 5
c5 [.05 400 P488N-05 | DF-503 | CUB4S5 GEM-415  [4TM-85 :
ce |2400 IRSD24  |CY20C2427 MS-224 10% W |
c7 |5000 IR5D5 MCB465  |MS-25 10%
cs (.0l 400 GEM-16L1 10% =< i
co 470 DE-471 | BRST47 | ED-470 MS-324 10% (#%) 8
Clo |.025 | 400 10% z
Cll {2400 IR5D24  [CY20C2427 MS-224 10% Q , 2
cz [.a 400 GEM-16l1 10% — R
c13 |10000 BPD-01 DD-103 | BYA6SI | ED-01 DC5IL 5HK-S1 — -
Cl4 10000 BPD-01 DD-103 | BYA6SL | ED-0l DCSL 5HK-Sl m z
Cl5 |.05 | 400 P488N-05 |D -503 | CUB4S5 GEM-415  |4TM-S5 NN 3
c18 |.1 200 P288N-1 Dr-104 | CUB2PI GEM-201 [2TM-P1 | 0O >
c17 |.05 400 P488N-05 |DF-503 | CUB4SS GEM-415  |4TM-S5 |
Cl8 |240 D6-24L | L10T24 | ED-240 Ms-324 10% o0 ><
Clg {2400 IR5D24  [CY20C2427 Ms-224 10% wy !
c20 .01 400 GEM-16l1 10%
cal [1000 LR5D1 ED-1000 | MCB255  [MS-21 10% o :
c22 |68 NPO-Dl 68 |TCZ-68 | ClOQESC | TCO-68 5TCC-Q68 | 10% NPO -
c23 .1 200 P28EN-1 DF-104 | CUB2PI GEM-201  [2TM-P1 < °
c24 (470 D647 5R5T47 | ED-470 Ms-347 10% o 5 >
C25 |10000 BPD-0L DD-103 | BYAGSl | ED-01 DCsI 5HK-S1 £
C26 |470 D6-471 5R5T47 | ED-470 MS-~347 10% O e
C27 10000 BPD-0L DD-103 | BYA6SI | ED-01 DC5L 5HK-S1 ) £
c28 |10000 BDD-0L DD-103 | BYA6S1 | ED-01 DC5L 5HK-S1 e | ; o
c29 (270 Dg-271 | L10T27 | ED-270 ME-3217 10% o ]
€30 |10000 BPD-0L DD-103 | BYABSI | ED-01 DCsL SHK-S1 P =
c3l [.05 400 P4BEN-05 |DF-503 | CUB4S5 GEM-415  [4TM-S5 < o
c3z |05 400 P48EN-05 |DF-503 | CUB4S5 GEM-4l5  [4TM-85 o I |
Note 1. Some versions may use . 0lmfd in thls appllcation. O "
CONTROLS -
el
TEm RATING REPLACEMENT DATA ml\’
No. |~ RESIST BELL SOUND| CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES 0O
| BANGE |WATIS| PART No. PART No. PART No. | PART No. | PART No. n>
RIA | 250K £ B-20008164 Loudness, Tap @ 100K & m)(
B | Switch 150K w\l
R2A | 250K 5 B-20086P162| B-50 A4T-250K-8 | QU-180 u4e Level
B | Shaft Not Req. F8-3 Not Req. Not Req,
R3A | 2meg | § B-20086P16¢| B-76 Ad7-2meg-Z | QI3-139 Us5 Bass
B | sShatt NotReg. |F3-3 Not Req. Not Req.




@ 10% NPO
it
PHONO PRE-AMP 2.2meg 1ST AF AMP 68mmi
(@ 12AX7/ECLH @a 12AX7ECCH3 @
5 2 SI8 it
6
2V sfv L_‘ @ 20K 1000mmf;
LOW MAGNETIC PICKUP @2 WA= 1 meg(R3) S,
#1 INPUT 10K } BASS 2
j .2vily Qo 2onnt | @)
Y = 10%
K ® = |0(1
LR .
= e 3 K 10%
6800 = E 2K
@ 1ook 65V Tiov
v $- A
TREBLE 21K
2meg
@ 2400mmf
OT
CRYSTAL-CERAMIC@
PICKUP INPUT
SELECTOR SWITCH (M4)
SHOWN IN TAPE
POSITION.
SWITCH SEQUENCE:
1. TAPE
2.18
3. EUR
4. A1AA
5. RADIO
5. AUX.
SELECTOR SWITCH (m4)
TERMINAL GUIDE
"(REAR VIEW)
RESISTANCE READINGS
. ITEM| TUBE Pinl Pin 2 Pin3 Pind Pinb Pin 6 Pin7 Pin 8 Ping
1. DC voltage measurements taken with vacuum tube voltmeter; 1287
AC voltages measured at 1000 ohms per volt, vi ECCH3 1330K 4.7meg | O 3000 3000 1330K 47K 6800 3000
2. Socke! connections are shown as bottom views. 12AX7
3. Measured values are from socket pin to common negative. V2 ) peces || 160K | 2K 8200 3000 3000 V160K | 4.7meg | O 3000
4. Line voltage maintained at 117 voits for vollage readings. 12AX7
5. Nominal tolerance of component values makes possible a V3 [ geces i 190K | looK 42000 | 3000 3000 t500K | 2.7meg | 470K 3000
variation of = 15%in voltage and resistance readings.,
6. All controls at minimum, proper output load connected. V4 | 6V6GT | TP 3000 13900 | t6800n | 470K 3 3000 2150
V5 | 6V6GT §| TP 3000 13600 168000 | 470K NC 300 e
© SEE PARTS LIST FOR ALTERNATE V6 | 5Y3GT §| NC 20K(Min)[ NC 170 NC 1600 NC 20K(Min)
VALUE OR APPLICATION

t  MEASURED FROM PIN 8 OF V6
‘s MEASURED FROM PIN 8 OF V3
NC  NO CONNECTION

TP TIE POINT

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., Inc. 1958




2ND AF AMP 250K
@s I2AX7/ECCRJ@ TAP ® 100K & 150K
LOUDNESS

_(E OUTPUT

3RD AF AM

P PHASE INV
(@) 12AX7ECCR3

OUTPUT

6V6GT

470K
5%

SW ON
LOUDNESS
CONTROL

-RED

@4450

AC RECEPTACLES 7 app. BLK

RECT

QUTPUT
@ 6V6GT

= DENOTES CHASSIS GROUND

5Y3GT

RED 380VAC

® 410V
SOURCE

® 360V
SOURCE

-9 280V

SOURCE
100K

TOPINS

P
OF VA & VS5

(OUTPUT CATHODES)

* 170V
SOURCE

100K

—e8 65V

l SOURCE
@BT 10md

100K

SPEAKER TERMINAL
BOARD

160

8o

10
COMMON

46 66

25
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PARTS LIST AND DESCRIOPL'EI(OI}!S (Continued)

PARTS LIST AND DESCRIPTIONS (Continued)
TRANSFORMER (AUDIO OUTPUT)

TEM RATING REPLACEMENT DATA REPLACEMENT DATA
No. | RESIST: BELL SOUNT] CENTRALAB | CLAROSTAT 1RC MALLORY INSTALLATION NOTES TEM | IMPEDANCE I'BETL SOUND Halldorson | _ Merit Ram | Stoncor | Thordarson | Triad NOTES
" | ANCE |WATTS| PART No. PART No. PART No. PART No. PART No. ©- PR T Sic PART No. PART No. | PART No. | PART No. | PART No. | PART No. | PART No.
R4A | Zmeg | & B-20066P159] B-76 A4T-2meg-Z | Q13-139 Us5 Treble - -
B | Shatt NotReq. |F8-3 Not Req. Not Req. T2 76000 ,];8"@ 288 O @ :ggg:? Part
R5A | 1000 2 B-20066P141 | WN-101 A43-100 cloop * Hum (Wire Wound) P
B | Shaft Not Req. | FKS-1/4 Not Req. s
* Use 4203 & #212 Fiber Insulating Washers. RESISTORS
All wattages 1/2 watt, or less, uniess otherwise listed.
BELL SOUND
lLiM RATING BELL SOUND NOTES ILEOM RATING NOTES FUSES
" | OHMS_[WATT| PART No. " |_otms Twarr] PART No. REPLACEMENT DATA
Ré | 47K R29 | 27K
ITEM BELL SOUND LITELFUSE BUSS
g;‘ ig(l):x ggf :;})(x No. | TYPE [RATING PART No. PART No. PART No.
R9 | 33K R32 | 27K FUSE HOLDER FUSE HOLDER FUSE HOLDER
Prigll e Ba3 | Ml | 3AG | 24 312002, 342001 AGC2 HEKP
RI2 | 6808 R35 |100K 25V (3AG 24 250V)
RI3 | 4.7Tmeg R36 |27k
R14 lmeg R37 | 27K
RIG | 100K R36 |27K
RI8 | 100K R39 | 470K 5%
RIT | 1.8meg R40 | 47008
RIS | 33K R4l | 100K
RIS | 220K R4z | 3.2meg MISCELLANEOUS
R20 | 33K 5% R43 | 470K 5% e
R21 |120K R44 | 27K N PART NAME BELL SOUND NOTES
R22 | 39K R45 | 680082 % 0. PART No.
R23 | 220K R46 | 470K 5
i | i | i ot A= o
R 4.7 R48 K
R:: mmgmg R49 | 2750 5 M4 Switch Selector (Rotary Wafer Type)
R27 | 2.2meg RS0 | 470K M5 Switch Input (Slide Type DPDT)
R28 | 27K RSl | 68008 7 M6 Switch Fliter (Slide Type DPDT)
TRANSFORMER (POWER)
REPLACEMENT DATA
Im
NEOM RATING BELL SOUND | Halldorsan Merit Ram Stancor Thordarson Triod
" SFc T T SEC S PART No. PART Na. | PART No. | PART No. | PART No. | PART No. | PART No. WIRING DATA
Tl | uTv T40VCT| 5V B20368 @ po3n @ PM8409(®| 24R04 @ | R-1IB
®@.74A |@.082A | @ 2A e General-use Unshielded Hook-up Wire .........c..ovuunn Use BELDEN No. 8530 (Solid) Available in Ten Colors
8524 (Stranded) Avallabie in Ten Colors
Power Cord .......ccvvvevenvnieonannn Cennaeerirenes Use BELDEN No. 1765-B (6 Ft. Length)
SEC. 3 | SEC. 4 | SEC. 5 1725-K (74 Ft. Length)
6.3V Low-Loss Shielded Lead (Interconnecting)............... Use BELDEN No. 8401
@ 2.2A Phono Pick-up Arm Cable ..........oiniiinrneninnnnas Use BELDEN No. 8430 (Two Conductor - Twisted)

@ Part #B20369 used for 50v operation.

@ Tape center tap on 6. 3V winding.




PHOTOFACT* Folcler

TRADE MARK

CHALLENGER

MODELS CHA33, CHA33Y

TRADE NAME Challenger Models CHA33, CHA33Y

Manual Record Player)

MANUFACTURER Challenger Amplifier Co., P.O. Box 500, Paramus, N.J.

TYPE SET AC Operated 3 Channel 33 Watt Audio Amplifier (Model CHA33Y has 3 Speed

TUBES (Seven) Types 12AX7/ ECC83 Mic 1-Mic 2 Preamplifier, 6AV6 Mixer, 12AX7/ECC83
AF Amp. -Phase Inv., (2) 6L6GB Output, (2) 5Y3GT Rectifier

POWER SUPPLY 110-120 Volt AC-60 Cycle RATING 1.1 Amp. @117 Volt AC (120Watts)

HOWARD W. SAMS & CO,, INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W. Sams & Co., Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
;({Jazl;oward W, Sams & Co,, Inc., by the manufacturers of

e Indianapolis 5, Indiana

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited, No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (© 1958 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiana . Printed in U.S8. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
No. USE TYPE No. USE TYPE
vl Mic 1-Mic 2 Preamplifier 13AX7/ ECCB3 V5 | Output 81L8GB
V2 | Mixer 8AVS V6 | Rectifier 5Y3GT
V3 | AF Amp. -Phase Inv. 12AX7/ ECCB3 V7 | Rectifier 6Y3GT
V4 | Output 8LEGB
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
Ne. | CAP. | voLT. CHALLENGER AEROVOX DUBILIER MALLORY PYRAMID SANGAMO SPRAGUE
y : ) PART No. PART MNo. No. PART No. PART No. PART No. PART No.
Cl 16 500 AFHI-59 BRI1650 TMD-61 D-270 TVL-1880
C2A)5 450 AFH4-09 D00BO WP433. 6 TMQ-8 Q-037 TVL-4759.7
Blab 450
Cmb5 450
D b5 450
C3 | 50 50 PRS50V50 | BR505 TC39 TD-50-50 MT-0550 TVA-1308
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
M |—cAP-T VoL | CHALLENGER | AEROVOX |cENTRALAB GORMELL- | prie MALLORY | SpRAGUE | NOTES
- . PART No. PART No. PART No. PART No. PART No. PART No. PART No.
C4 }.033 |200 P2BBN-033 DF-303 [CUB6833 GEM-4133 8TM-833
C5 |.033 |400 P488N-033 DF-303 YCUBES33 GEM-4138 6TM-833
C6é |.033 |200 P288N-033 DF-303 [UB6833 GEM-4133 6TM-833
[ox4 .033 |400 P488N-033 DF-303 [UB6S33 GEM-4133 6TM-833
Ccs .1 400 P488N-1 DF-104 [CUB4F1 GEM-401 4TM-PL
Ccs |270 D6-271 BR5T27 ED-270 MS-327 10%
C10 (2200 LRSD22 Y20C222K; MS-222 10%
C1l |1000 IR5D1 ED-1000 MCB255 MS-21 10%
C12 |.00568 |200 D6-562 GP-5600
C13 |.033 |200 P288N-033 DF-303 [UB6S33 GEM-4133 6TM-S33
C14 115000 BPD-015 DDI6-153 [BYA10S15 D-015 SHK-S15
C15 [.033 |400 P488N-033 DF-303 UB6S33 GEM-4133 6TM-533
C18 |.033 [400 P488N-033 DF-303 UB6S33 GEM-4133 6TM-S33
C17 [2200 R5D22 Y20C222K MS-222 10%
REPLACEMENT DATA
ITEM RATING FHALLENGE
No RESTST CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
: ANCE. WATTS| PART No. PART No. PART No. PART No. PART No.
RIA | 2meg 3 [varr B-16 A47-7meg-Z |QI3-130 US5 Treble
B | Shaft Not Req. FS-3 Not Req. Not Req.
C | Swltch KB-1 SWE -12 8-1 US-26
R2A| 2meg ] v413 B-76 [A47-2meg-Z |Q13-139 Us5 Bass
B | Shaft Not Req. FS-3 Not Req. Not Req.
R3A|] 500K ] V367 B-60 |A47-500K-Z |Q13-133 V48 Phono
B| Shaft Not Req. F8-3 Not Req. Not Req.
R44A| 500K 4 V361 B-60 [A47-500K-Z |Ql3-133 u48 Microphone 2
B| Shaft Not Req. F8-3 Not Req. Not Req.
R6A| 500K | vser B-60 A47-500K-Z [Qi3-133 U4 Microphone 1
B | Shaft Not Req. FS-3 Not Req. Not Req.

£8303

LXVTl

£8003

LXVCL

9AV9

1OEAS

1OEAS

CHASSIS—TOP VIEW

99919 99919
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PARTS LIST AND DESCRIPTIONS (Continued)

RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
E
TEM| RATNG _ Emavvence NOTES Tem| RATNG CHALLENG '* NOTES
* | Onms_[warT| PART No. " | OHMS _JWATT| PART No.
R6 3.3meg R22 82K
R7 220K R23 100K 1
R8 3. 3meg R24 470K
RO 220K R25 220K
R10 220K R26 10K 1
Ril 220K R27 2200Q
RI12 270K R28 220K
RI3 220K R29 47K
R4 47002 R30 50000 17
RI5 220K R3L 15K 10
RI16 100K R32 2250 17
RIT 33K R33 270K
R18 47K R34 22000 2
R19 220K R35 | .68Q
R20 220K R36 .68%2
R21 390Q R317 470
TRANSFORMER (POWER)
REPLACEMENT DATA
'LE:A RATING CHALLENGER | Holldorson Merit Stancor | Thordarson Triod
: ] 1 PART No. PART No.{ PART No. | PART No. | PART No. | PART No.
Tl nv 800VCT) SV 8.3VCT T365-2 R-24B
@LIA [@.130A |@4A |@ 2.8A
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
'LEM IMPEDANCE CHALLENGEB] Halldorson Merit Stoncor | Thordorson Triod NOTES
o- PRI SEC PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T2 B000Q2 | 70V T279-1
CT
SEC.2
180T ap
80 & 40
FUSES
REPLACEMENT DATA
CHALLENGER LITTELFUSE BUSS
'IE,M TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
Ml SAG 2A 250V 313002, 342001 MDL2 HKP
8/B (3AG 2A 250V
8/B)
EM|  PART NAME | CHALLENGER NOTES
o PART No.
M2 Pilot Lamp #51
WIRING DATA
General-use Unshielded Hook-up Wire ..... ereeenirenann Use BELDEN No. 8530 (Solid) Avallable in Ten Calors
8524 (Btranded) Available in Ten Calors
Power Card ........... ereenssesineens T .... Use BELDEN No. 1765-B (6 Ft. Length)
1725-K (74 Ft. Length)
Low-Loss Shielded Lead (Interconnecting)............... Use BELDEN No. 8401
Phono Pick-up Arm Cable .....0vvauen Crreeriesaenenss . Use BELDEN No. 8430 (Two Conductor - Twisted)
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MIC 1 PRE-AMP AF MIXER AF AMP ouTPUT
@a2AX7/E @) 6AV6 @ @~ 12a%7/k0083 (W 6L6GB
It ]
7[100v DA I A T . §[i25v
ov 5 = BASS @ ov/ I ®
= AAA——AN = { }
WL e BK | 200K [?;
23308 1.3v|3¥5 : 7
viov ot | @) X @3 2 XW
) 10% @ 2 220K @
@ > 220K o6 15K
. 10 CENTER 10W 340v
@93 22k TREBLE = o 100K 1w TAP OF FIL. -
- = . Tt WINDING ® S0mfd 2| (1500)
200V £ lo
270V 200v 2meg = @ M0n Lo @3 4 (> xl;gn
X ) 70K i n
2 M 2 PREAP 2 @ 1 A
(De12AX7/ECC83 [ T 20mnt L he - Lo comm.
= __l @ 270K
270v =
@3 ™
14V 3XV\6 4 2
/w‘. SPEAKER
SOCKETS
]
PHASE INV, 1120V 42
200v (e 12ax7/E0083 QUIPUT 4—@"—
6L6GB =
PHONO INPUT @ 8
1
= = PHONO(’ @ 10
S 270K
so0k 1
= 1. DC voliage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per voit. SW. ON TREBLE
2. Socket connections are shown as bottom views. CONTROL
3. Measured values are from socket pin to common negative, 4€485V
4. Line voltage maintained at 117 volts for voltage readings. SOURCE
5. Nominal tolerance of companent values makes possible a
variation of £ 15%in voltage and resistance readings.
6. Al controls at minimum, praper output load connected. AC
RECEPTACLE
RESISTANCE READINGS oV
- - - - - - - - *3
nvzlm e Pinl T inz [ Pin3 [ pind [ Pins T Pin | Pl [ Ping [ Fins 50000 TW @c.% smid l SOURCE
“1o
Eccss || t2s0k | 3.3meg | 0o 2250 2250 t280K | 3.3meg | On 2250 K L @ ';_I“‘ 5mid
V2 | 6av6 | 70K 4700 250 250 NC NC 1280K .
270V
v [0 vamk |ak |zoee | zse | mse [tzsk (1K [ ®oa | 2o SOURCE
v4 [ 61668 || TP 250 t170a | 150000 | 220K NC 2250 2250 TOPINS OF prid —evu
VA&V R
V5 | 61668 || NC 2o | t1we | 150000 | 270K | NC wa | w5a QeL @3 o
oV 200V
V6 | 5y36T [j NC 20Kimini | NC 50 NC 50 NC 20Ktmin) ‘68 SQURCE
V7 | 5v36T | NC 20K(min) | NC LT NC M0 NC 20K(min) ﬂﬁ - @A &= Smid
T MEASURED FROM PIN8 OF V7 g %2
NC  NO CONNECTION TWISTED WIRE | =

TP TIE POINT

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., Inc. 1958
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DAVID BOGEN
MODEL L60

TRADE NAME David Bogen Model L60

MANUFACTURER David Bogen Co., Inc. P.0O. Box500, Paramus, N.J.
TYPE SET AC Operated 6 Channel 60 Watt Audio Amplifier
TUBES Twelve

POWER SUPPLY 110-120 Volts AC-60 Cycle

RATING 1.1 Amp. @ 117 Volts 2C (130 Watts)

are replaced.

VOLTAGE REGULATOR ADJUSTMENT (RS6)
The voltage regulator (R6) should be adjusted if V5, V6, V7, V8 or V9 tubes

1. Set "Volt Reg. " Control (R6) and volume controls {(Rl, R2, R3) at minimum
Allow the amplifier to warm up for four minutes.

2. Using an accurate low range DC voltmeter, connect the positive lead to
terminal 1 of the "CUR MON™" test strip. Connect the negative lead to ground,

3, Turn the voltage regulator (R6) for a SLIGHT meter deflection. Measure
the voltage at terminale 1,2, 3, and 4 on the "CUR MON" strip. Keep the meter
connected to that terminal which measures the highest voltage.

4, Turn the voltage regulator (R6) until the meter indicates .25 volt.

HOWARD W. SAMS & CO,, INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
t%llgoward W, Sams & Co,, Inc,, by the manufacturers of
H

¢ Indianapolis 5, Indiana

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (¢) 1958 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiana . Printed in U.S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

M ITEM
T USE TYPE TEM USE TYPE
Vvl | Mic 1-Tuner-Phano Preamp] 12AX7/ECC83 V7 Output 8AVSGA
V2 (| Mic 2-Mic3 Preamplifier 12AX7/ ECC83 Vs Output 8AV5GA
V3 | AF Amplifier 6AVE vo Volt. Reg. -Reg. Cont. 8CM7
V4 | AF Amp. -Phase Inv. 6U8 V10 Rectifier 5Y3GT
v5 | Output 6AV5GA V1l | Reectifier 5Y3GT
V6 | Output 6AV5GA V12 Rectifier 5Y3GT
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
DAVID BOGEN AEROYOX MALLORY PYRAMID SANGAMO SPRAGUE
No. | CAP. |VOLT- {0 kT No. PART No. | FABWER | pARTNo. | PART No. | 'PART No. | PART No.
Cl 30 400 AFH1-51 A0470 FPl14§ TMS-56 5-265 TVL-1720
Cc2 30 400 AFHI-51 A0470 FPI45 TMS-56 S5-265 TVL-1720
c3 50 | 100 PRS150V50 BR5015 TC49 TD-50-150 | MT-1550 TVA-1414
Cd4A| &5 200 AFH4-09 D0080 WP433.68 TMQ-9 Q-027 TVL-4759. 7
B 5 200
C|m5 200
D1 a5 200
C5A | 410 | 350 AFH4-19-10 | D0179. 3 FP474.5 | TMQ-113 Q-035 TVL-4826
B} 10 |350 MT-4510
Clm20 450
D1{a20 450
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
M | Ve | D VID BOGEN [ sgpovox  [centratas] CORNELL [ erie MALLORY | sPRAGUE | NOTES
- ° PART No. PART No. PART No. PART No. PART No. PART No. PART No.
cé .033 1 200 P288N-033 DF-303 [CUB6S33 GEM-4133 6TM-S33
c? .047| 200 P288N-047 DF-503 [(UB2847 GEM-4147 2TM-547
[o:] .033| 200 P288N-033 DF-303 [CUB6S33 GEM-4133 6TM-833
[of:] .047( 200 P288N-047 DF-503 [CUB2847 GEM-4147 2TM-5417
C10 4700 LR5D47 CY20C472 MB-247 10%
cu | 1500 IRSDIS ED-1500 Ms-215  |10%
Cl2 68 NPO0-DI68 DD-680 ([L10Q68 ED-68 MS-468 10%
C13 L0331 200 P288N-033 DF-303 [CUB6S33 GEM-4133 6TM-S33
Cl4 .033| 200 P288N-033 DF-303 [CUB6S33 GEM-4133 6TM-S33
Cl15 1500 1IR5D15 ED-1500 MS-215 10%
Cl18 4700 R5D47 CY20C472! MS-247 10%
c11 10000, BPD-01 DD-103 'YAGS1 ED-01 DC51L SHK-S1 9]
Ccl8 | .047( 200 P288N-047 | DF-503 [CUB2847 GEM-4147 2TM-847
C19 .1 200 P288N-1 DF-104 [CUB2PI GEM-201 2TM-P1
C20 820 R5T82 ED-820 MsS-382 10%
c21 4.7 NP0-DI4. 7 TCZ-4R7 CIOV4T7C |TC0-4.7 |(ZT-5547 PTCCB-V47|10%
c22 3300 IR5D33 CY20C332K]| MS-233 10%
c23 Y 200 P288N-1 DF-104 [CUB2P! GEM-201 2TM-P!
c24 | 100 NPO-DII00 | DD-101  [LIOT1 ED-100 MCB235 MS-31 10%
C25 L 800 P888N-1 DF-104 CUB6PI1 GEM-601 6TM-P1
C26 .1 600 P68EN-1 DF-104 CUB6P1 GEM-601 6TM-P1
c21 3300} 1000 10%
c28 | 10000 BPD-01 DD-103 BYA6SI  |ED-01 DC511 SHK -S1
Cc28 .1 600 P68BN-1 DF-104 [UBSP1 GEM-601 6TM-P1
C30 .047 1 600 P688N-047 DF-503 [UB6S47 GEM-6147 8TM-S47
C3l1 15000 BPD-015 DD16-153 BYAI10S15 |ED-015 5HK-815

@© Some version many use 15000mmf in this application.
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MIC3 PREAMP

2083,

HIGH IMPEDANCE
SHORTING PLUG

T ]
o
= M3 @
@i 30K
100K 500K =
@‘; 47K
205v
MIC 2 PREAMP
@a12ax7/6 }_Cj’) ®H
o “ﬁ ¥
b W
§19 3 180 E
g 100K :"1
b=
1
!
1
FLAT '
S 47K © CUTOFF
o SPEECH FILTER SW
SOCKETS (61 SHOWN
SELAT" POSITION ¢
205V MIC 2 S #
20K
Jam PHONO PRE-AMP 1 WIC 1-TUNER- PRE-AMP
@Amx7/m:ss @
g[ 70v 150K 476? 56K
MAG ct:1 ki [
INPUT 15(]? 10%
mm| |
L 1 1
100K @Tlm (EY
) —0 l o~ }

ﬁfj

SELECTOR SW {M5) SHOWN IN
"MIC# 1" POSITION
SW SEQUENCE:

1. MIC#]
2. PHONO
3. TUNER

INPUT

00K -

I

BT smig

@% 100¢

205Y

e

L

LOW IMPEDANCE MIC PLUG- IN TRANSFORMER

MIC CONNECTIONS

HIGH IMPEDANCE

LOW IMPEDANCE

wawN

A PHOTOFACT STANDARD NOTATION SCHE
Howard W. Sams & Co,, Inc. 1958

MATIC

410v

@ YEL
I

YEL

SW ON TREBLE
CONTROL

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

. DC voltage measurements taken with vacuum tube voitmeter;

AC voltages measured at 1000 ohms per volt.

. Socket connections are shown as bottom views .

. Measured values are from socket pin to common negative.
. Line voltage maintained at 117 volts for voltage readings.
. Nominal tolerance of component values makes possible a

variation of + 15%in voltage and resistance readings.

. All controls at minimum, proper output load connected.




PHASE INV QUTPUT uTPUT J- 3
(®) 6AV5GA ¥5) 6AV5GA @ ="
@ P ELIAA ANETIT N
A
=50V £~ @ —sov {51, 200¢ |
10000 ;v 1000 1 e curRenT Mon, (39314990 |
* v WX /
1 J /
, 7 ® RED-YEL
9.50
S0 ) —el3 BLUE § g%~
410v @z * @ % #a W _—
10 2 RED (g
+ 3+ - G o]
= i o & % YEL 1@ | i6a
—sov @3 Th L SRS me T
@( 600V 140 BLK 4o
> 220K BLK-WH
gL &3
1 10000 S 22K
sbov
OuTPUT 4 a0 QUTPUT
(M6AV5GA (W) 6AVSGA
VOLT REG CONTROL
e 600V
ot @ SOURCE ®ecmr .
o 165V A.;_‘ !
1meg SOURCE | ~7.5V i 6sv_ !
@ g Ime 410v 7 H 8
—T‘ ® 600
ey 2omt 200v
L, 30mfd <
| @:) 2.7
GH 4
3
® 1
680K
440VAC ®
WA 10000
2K I mm(
ax =
@ S 150 RECT
7 @ SY3GT
4 2
440VAC : 8 @3 e
¢@- . —50v
j¢ SOURCE
@,_L,”,,,m RESISTANCE READINGS
ITEM] TUBE]l Pinl | Pinz | Pin3 | Pind | Pins | Piné | Pin7 ] Pin8 | Ping
N w i | 221 a0k | 3.3meg | 0 20 |40 [t | Lomes [ o0 4
v2 | 28/ ook | 3.3meg | 00 4o 4o | taok | 33meg | 0a 40
» vafeavs [0k f15000 | 40 4a NC oo 110K
P r———— va [eus fltiok  |sok  [sek | o 1o Y500k | Moo |50k | tsook
® Y vs | 6avscAf a0k | .1a 150 NC t5a | NC Ia t1meg
1 7 V6 [ 6AVSGA|l 400K Jda 152 NC 1950 NC o t1meg
% @ = VT | 6AVSGA] 400K Aa 150 NC 1960 | NC i 1 1meg
v
»lﬂ“ VB {6AVSGA| 400K 1o 150 NC 1960 NC 10 1 1meg
V9 [e6cmr || toa NC 13} 1o la tlmeg | 320K timeg | Imeg
V10| sv36T [ e 20Kimin) | NC 160 N 160 NC 20Kimin}
VIL] 5v36T || NC 20K(min} | NC 2a NC 20 N 20Kimin)
viz| svier {f N 20Kimin} | TP a NC e ™ 20Kimin
T MEASUFED FROM PN Z OF VI2

W NO CONNECTION
TP TIE POINT
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PARTS LIST AND DESCRIPTIONS (Continued)

PARTS LIST AND DESCRIPTIONS (Continued)

CONTROLS TRANSFORMER (POWER)
e RATING REPLACEMENT DATA REPLACEMENT DATA
No. | REsTST- IDAVID BOGEN CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES rLE:" RATING DAVID BOGEN | Halldorson|  Merit | Stoncor | Thordarson| Triad
ANCL |WATTS| PART No. PART No. PART No. PART No. | PART No. - A0 i 7 PART No. PART No. | PART No. | PART No. | PART Na. | PART No.

R1A | 500K 3 V367 B-60 |A47-500K-2 [Q13-133 48 Input TI 117V 870VCT 5V 6.3VCT T3150

B | Shat Not Req.  |Fs-3 Not Req. Not Req. @ LA @ .052A1@ 6A |@7A
R2A| 500K Y V387 B-60 lad7-500K-2 [Q13-133 u4s Mic 2 Tap @

B | Shaft Not Req.  |FS-3 Not Req. Not Req. 3V @
R3A| 500K H V367 B-60 A47-500K-2 |Q13-133 U48 Mic 3 ]. 0014 TR E AUDIO OUTPUT

B| Shaft Not Req. FS-3 Not Req. Not Req. F
R4A| 1. 5meg % V407 B-76 |A47-2meg-Z |Q13-139 uss Bass ANSFORMER ( U )

B | Shatt i Not Req.  |F8-3 Not Req. Not Req. REPLACEMENT DATA
R5A| 500K H Va1 B-80 [A47-500K-2 |QI3-133 Uds Treble ITEM | IMPEDANCE DAVID BOGEN| Halldorson Merit Stancor | Thardarson Triad NOTES

B | Shaft Not Req.  |FS-3 Not Req. Not Req. No. PART No. PART No. | PART No. | PART No. | PART No. | PART No.

C | Switch KB-1 SWE-12 76-1 US-28 PRI. | SEC.1
RBA| 100K 1 v3o2 AB-40% lA47-100K-8* |Bu-128 TAISL Volt Regulator T2 (3300 70V T2124

B | Shaft AK-1 FKS-1/4 TMI-Kit Not Req. CT |(83Q)
* Enlarge Mounting Hole to 3/8" : RESISTORS 55

All wattages 1/2 watt, or less, unless atherwise listed. 'g{alfz(?n
AVID BOG!
ITEM RATING  [PAVID BOGEN NOTES ITEM rATNG  [PAVIDBOGEN NOTES RECTIFIER
No. No.
PART No. . RATING REPLACEMENT DATA
OHMS _[WATT o OHMs__[warr] PART No \TEM SARKES
CURRENT  |DAVID BOGEN | FEDERAL [INTERNATIONAL NOTES

R7 | L. 5meg R36 | 10000 No. o iy Y ART TARZIAN
RS | 100k R3T | 220k {Measured) PART No. PART No. Na. | PART No
RO | 100K R38 | 479 M1 . 00IA H373 12635 | RS065 10
RI0 | 150K R39 | 10000 |7 FUSE
RIl 3.3meg R40 | 158 %
Rz | 100k R4l | 10000 REPLACEMENT DATA
RI3 100K R4z | 47Q DAVID BOGEN UTTELFUSE BUSS
R | 56K RS | 150 % WEM | Tvee |raTING PART No. PART No. PART No.
R5 | 300k R 10006
RIS | 3 3meg Re5 | 220K FUSE HOLDER FUSE HOLDER FUSE HOLDER
RIT | 100K R46 | 479 M2 | 3AG 3A 313003, 342001 MDX3 HKP
R8 | 47K R4T | 150 % 125V 3AG 3A 125V
Rro | 180k R48 | 10000 S/B s/B)
R20 | 3.3meg R48 | 470
R21 100K R50 | 150 % MlSCELLANEOUS
R22 | 47K RSl | 68K
R23 | 220K R52 | lmeg ITEM v
R24 | 220K RS3 | 2.7Tmeg No. | PARTNAME  IDAVID BOGEN NOTES
R25 | Sa0k ﬁ:g Jmeg M3 | Pilot Lamp * 47
2223 15:(1)(09 R56 | 880K M4 | Pilot Lamp 47
R28 470K RS7 150 M5 Switch 8475 Selector (Slide Type DPDT)
R29 380K R58 159 M$ Switch 8361 Speech Filter (Slide Type SPDT)
R30 | 3000 RS8 | 27K 2 WIRING DATA
R3l | 22K RO | 22K
R32 | 100K R61 33K General-use Unshielded Hook-up Wire ....... eeeaaereas Use BELDEN No. 8530 (Salid) Available in Ten Colors
R33 | 200K 9% | 2 RE2 | 0.47 1 8524 (Stranded) Available In Ten Colors
R34 | 150K R83 | 0.47 1 POWEr COMd  «venvvnvrenenaannnnnns e, Use BELDEN No. 1765-B (6 Ft. Length)
R35 | 22K 1725-K (73 Ft. Length)

Low-Loss Shielded Lead (Interconnecting)
Phono Pick-up Arm Cable

Use BELDEN No.
Use BELDEN No.

8401
8430 (Two Conductor - Twisted)




PHOTO FACT* Folder

Sranoe mamx

DAVID BOGEN
MODEL PR10OA

TRADE NAME David Bogen Model PRI0O0A

MANUFACTURER David Bogen Co., Inc., P.O.Box 500, Paramus, N. J.

TYPE SET
TUBES (Five)

AC Operated 8 Channel Equalizer Preamplifier

Types 12AUT/ECC82 Phono Preamplifier, 12AX7/ECC83 Phono AF Amplifier, 12AT7/ECC8! AF

Amplifier, 12AUT/ECC82 AF Amp. - Cath. Follower, 6X4 Rectifier

POWER SUPPLY  110-120 Volts AC-60 Cycles

RATING .23 Amp. (@ 117 Volts AC (23 Watts)

HOWARD W. SAMS & CO., INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc., as to the quality
and suitability of such replacement part., The numbers of
these parts have been compiled from information furnished
to Howard W. Sams & Co., Inc., by the manufacturers of
H216

e Indianapolis 5, Indiana

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, © 1957 Howard W, Sams & Co,, Inc,,
Indianapolis 5, Indiana . Printed in U,S. of America

vOoOolLid 13aOwW
N31901 dIAvda
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CHASSIS BOTTOM VIEW-CAPACITOR IDENTIFICATION
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CATHODE
1 FOLLOWER

PRE-AMP PRE-AMP PRE-AMP
(D)a12AU7/ECCE2 ()8 12AU7/ECCR2 (2)A 12AX7/ECCRY

B2 INPUT

L-0 | o PHONO SW MI0 SHOWN 2
A INPUT A IN"B" POSITION
100K @
TAPE MON. SECT 2 FRONT
INPUT 1 ,oc
>—— ! R e
:‘{i o sl
ﬁ | o [} L %’h
[oJ]
=k @2 1.2meg SECT 1 REAR 61
1h
@ It 4 1L 1
TUNER INPUT 2550 A el
)
mmé==
@ i 1 100K
S, —FECT ZREAR @)
TURNOVER SW M58 SHOWN | (M)B o o [lI i 2 @
@ IN 250 CPS POSITION ° » 101 (@)
TAPE INPUT SW SEQUENCE: ° Og | mt |
1. 50CPS oo < 100K
TAPE | 27mmf 2. 40CPS HH ‘; Z2meg <
AD, NPO i0% . 1|1 5% 17 8
@ 3. 500LP ﬁ ! I% 100K
450 = 1200
500K 5. 629 it mmf 10% 3
6. 800CPS it — YW
il 22
AUX INPUT it @ i LOUDRESS G
ROLLOFF SW M5A SHOWN IN 1i) 250‘; S?‘gm[?: _Cg";gup"ozﬁm
~16DB POSITION L @
mmf 10% SW SEQUENCE:
SW SEQUENCE: AAA- 1. -208
1. -1680 2meq Z' -
2. -13.7508 oy _fgg:
3.-120B 3!}00|7 .
4.-5D8
4. -8DB 10% @
5.-5DB mmf 5.0
6, 0 22meq
VOLUME |
T r I~
c 500K/ i
i/ ! ==
| ) =
iy i (s
DENOTES  DENOTES
CHASSIS 8- j Cl j AN
MON. PHONO RAD!O TAPE AUX
ON-OFF  SW
RESJSTANCE READINGS
1TEM Pin3 Pin4 Pin5 Pin 6 Pin? Pin 8 Pin9
1. DC voltage measurements taken with vacuum tube voltmeter; v
AC voltages measured at 1000 ohms per volt. 1 INF 6a 62 INF 100K 1500 0a
2. Socket connections are shown as bottom views.
3. Measured values are from socket pin to common negative. vz 18w ba ba K 1.1Meg | 100K 92
4, Line voltage maintained at 117 volts for voltage readings.
5. Nominal tolerance of component values makes possible a V3 2200 6o ba 10K | 2.2Meg | 10000 %
variation of « 15%in voltage and resistance readings.
6. Al controls at minimum, proper oulput load connected. v 10000 | 60 ba VK| Liveg | 11K 9
V3 | 6x4 10000 NC [ii2] 230 NC 10000 ZK(Min)
ALL MEASUREMENTS TAKEN IN "AUX" POSITION
@SEE PARTS LIST FOR ALTERNATE - MEASURED FROM PIN 8 OF V4

VALUE OR APPLICATION + MEASURED FROM PIN 8 OF V2

t MEASURED FROM PIN7 QF V5
NC NO CONNECTION

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., Inc. 1957
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TAPE OUTPUT

100K 5%

AF AMP

L 40
022 @ ot

/
—'1= VOLUME
®&D)e
S00K
J‘:.ZZ o
s
i
1
Ei 225v
—
i
|
i SECT 1 FRONT
0% %, 20\(5‘1 ;;[}J_
T
TN EaC
@ {7 ;c5 °o00
22m
1 @ SECT 1 REAR
@2z 2meg | 2meq
@ 10000 [
@ @ " ) Szmey

@imm( 5

LO FILTER SW M7 SHOWN IN

c T I L
\ : =
1
\\
! CATHODE FOLLOWER
A
\ (We 12aU7/ECC82
\
)
)
< ‘\
3
@ 1meg
fl g ———=—oo———o MAIN OUTPUT
L A
{s) s 15K = =
@ 100K
] SECT 1 FRONT

>
(: 41K

Hi FILTER SW M8 SHOWN IN

120 CPS POSITION R QUENCE:
SW SEQUENCE:
1. KV
1. 120CPS 2. 6Ke
2. 60CPS 3. BKC
3. %CPS -
4 10KV
4. 15cpS 5. FLAT
5. FLAT -
_________ BINURAL OUTPUT
1 I 2
0o @ RECT = >
it 6X4
1 1
a0 ®RED 310VAC @ @ @
i 1}
! el e 290V
PHONOMOTOR || || & 68000 6800 l 68000 l SOURCE
RECEPTA
CLE | |1 ACReCERTACLE @eiR Ok~ Eolmk & ok & 1omta @3 10¢
1 ]
It @ < L < 225v
BLK = = = =

ol

:

1AMP

12V Do

BLK

oY

200v
SOURCE

uov
SOURCE

41
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

PARTS LIST AND DESCRIPTIONS (Continued)

ILEBM USE TYPE 'LE:‘ USE TYPE
vi Phono Preamplifier 12AU7/ECCB82 V4 AF Amp. -Cath. Follower | 12AU7/ECCS82
v2 Phono AF Amplifier 12AX7/ECC83 V5 Rectifler 6X4
V3 AF Amplifier 12AT?7/ECC8l
ELECTROLYTIC CAPACITORS
| RATING REPLACEMENT DATA
| cap. [vour.| David Bogen asovox | SO | valoRY | PYRAMID [ SANGAMO | sracuE
PART No. PART No. | paprik | PARTNo. | PART No. [ PART No. | PART No.
ClA al0 450 AFH4-10 D0090 FP434 TMQ-10 Q-030 TVL-4760
B 10 450
(o] al0 450
D sl0 450
c2 2000 | 15 AFHI-03 BR20001 E- TC1501 [’TD—1000-15 8-025 R2425 *
+TC1501 +TD-~1000-15
C3A 30 150 AFH3-17 [-FP330. 3 [-D335 TVL-3537
B | a20 200 +TC47 FMT -1530
C | =10 250
c4 100 | 6 PRS6V100 BBRI100-6 TC2501 TD-100-6 MTH-0610 TVA-1101
*NON CATALOG ITEM
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
TN REPLACEMENT DATA
TEM | AT +| DavidBogen | AEROVOX |CENTRALAB] CORNELL | gmig MALLORY | SPRAGUE | NOTES
" PART No. PART No. PART No. PART No. PART No. PART No. PART No.
C5 10 NPO-SI 10 TCZ-10 |Cl0QIC TCO-10 ZT-541 5TCC-Ql | NP0 10%
[of:] 217 TCZ-27 [Cl0Q27C | TCO-27 NPO 10%
c? 27 TCZ-27 |Cl0Q27C | TCO-27 NP0 10%
cs8 27 TCZ-27 [Cl0Q27C | TCO-27 NPO 10%
c9 .047 | 200 P288N-047 DF-503 [CUB2S47 GEM-41417 2TM-847
Cclo .1 200 P288N-1 DF-104 |CUB2PI GEM-201 2TM-P1
Ccll .1 200 P288N-] DF-104 |CUB2P1 GEM-201 2TM-P1
Cl2 .22 200 P288N-22 CUB2P22 CUB2P22 2TM-P22
Cl13 10000 BPD-01 DD-103 |BYASSL ED-01 DC51 SHK-SL
Cl4 1000 ED-1000 10%
Cl5. 750 5%
Cl6 620 5%
Ccl1? 390 D6-391 L10T39 ED-39% 10%
Cl8 220 D6-221 L10T22 ED-220 10%
Cl19 2200 BPD-0022 DD-222 |BYAIOD2?2 | ED-0022 | UC-5222 5GA-D22
c20 1200 ED-1200 10%
cz21 2200 10%
c22 390 D6-391 L10T39 ED-390 10%
Cc23 3900 10%
Cc24 .1 200° P288N-1 DF-104 [CUB2Pl GEM-201 2TM-Pl
C25 27 TCZ-27 |Cl10Q27C TCO-27 NP0 10%
Cc28 3900 10%
ca1 .22 200 P288N-22 CUB2P22 GEM-2022 2TM-P22
c28 22 200 P288N-22 CUB2P22 GEM-2022 2TM=P22
Cc29 4700 10%
Cc30 10000 BPD-01 DD-103 |BYASSL ED-01 DC51L SHK-S1
C3l 022 | 200 P288N-022 DD-203 |CUB4S22 | ED-02 GEM 4122 2TM-822
Cc32 . 047 | 200 P288N-047 DF-503 |CUB2547 GEM 4147 2TM-847
C33 1000 ED-1000 10%
C34 2200 10%
C35 4700 10%
C36 10000 BPD-01 DD-103 |BYAG6SI ED-01 DCs51 5HK-SL
[o: X4 750 ED-750 10%
C38 150 NP0 -SI 150 TCZ-150 TCO-150 ZT-5315 5TCC-TI15 | 5%
C39 .1 200 P288N-1 DF-104 [CUB2P1 GEM-201 2TM-P1
c40 10 NPO-SI {0 TCZ-10 [Cl0QIC TCO-10 ZT-541 5TCC-Ql [ NPO
Cc4l .1 400 P488N -1 DF-104 (CUB4PL GEM -401 4TM-P1
Cc42 .0l 200 P288N-01 DD-103 [CUBA4Sl GP-10000 | GEM 41l 4TM-SL
Cc43 .1 200 P288N-1 DF-104 [CUB2Pl GEM -201 2TM-P1

CONTROLS
REPLACEMENT DATA

ITEM RATING —
No. RESIST David Bogen | CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES

| "ANCE |WATTS| PART No. PART No. PART No. PART No. PART No.
RIA | 500K 3 8452B Ql13-133 Volume

B| 500K 3 M13-133 Volume

C| 500K H M13-133 Volume
R2A| 1Meg 3 B-69 A47-1Meg-S | Q11-137 U54 Bass

B| Shaft Not Req. FKS 3 Not Req. Not Req.
R3A| 500K H BT-85 A4TF5-500K| Ql9-133X UT-431 Treble, Tap @ 250K

B| Shait Not Req. FKS Not Req. Not Req.
R4A| 100K H v3al AB-40 A47-100K-5 | QI1-128 U4l Phono Adjust.

B| Shaft AK-1 FKS-1/4 RQ Not Req.
R5A| 500K H V2758 AB-60 A47-500K-Z | Q13-133 uU48 Tuner Adjust.

B| Shait AK-1 FKS-1/4 RQ Not Req.
R6A| 500K H V275B AB-60 A47-500K-Z| Q13-133 u4s Tape Adjust.

B/ Shajt AK-1 FKS-1/4 RQ Not Req.
R7A| 500K H V21758 AB-60 A47-500K-Z | Q13-133 48 Aux Adjust.

B| Shaft AK-1 FKS-1/4 RQ Not Req.

RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.

ILiM RATING avid Bogen NOTES ILE:\ RATING Pavid Bogen NOTES

: OHMS |WATT| PART No. " OHMS |WATT| PART No. ]
RS 100K R38 22Meg
R9 120K R39 | 22Meg
RI0 | 2.2Meg R40 | 22Meg
Rl | 15009 R4l | 22Meg
RI2 | 220K R42 | 22Meg
RI3 | 470K R43 | 22Meg
Rl4 | 470K R44 | 22Meg
RI5 | 220K R45 | 22Meg
RI6 | 18008 R46 | 22Meg
RI7T | 1Meg R47 | 100K 5%
Rlg | 39008 R48 | 470K
R1§ | 100K R49 | 47K
R20 47K R50 15K
R2l | 22000 R51 | 47009
R22 | 47000 R52 | 330K
R23 100K R53 180K
R24 | 100K 5% R54 § 120K
R25 | 10008 R55 | 82K
R28 | 100K R56 | 750K
R27 20K 5% R57 560K
R28 | 10008 R58 | 390K
R29 1Meg R59 1. 5Meg
R30 15K R60 68000
R3l 51K 5% Rél 680002
R32 39K R62 38000
R33 | 100K 5% R63 | 10K
R34 | L 2Meg R64 | 22K
R35 | 22Meg R65 | 100K 5%
R36 22Meg R66 100K
R37 | 22Meg

TRANSFORMER (POWER)
REPLACEMENT DATA
ILEOM RATING David Bogen Halldorson Merit Stancor | Thordorson Triod
PRI SEC. 1 | SEC. 2 | SEC. 3 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl { ITVAC | B40VCT | 6.3VAC |12vAC T3133-1
@ .23A | @ .008A| @ .6A |@ .135A

@ Not used In some versions,
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PARTS LIST AND DESCRIPTIONS (Continued)
COMPONENT COMBINATIONS

—
ITEM
N USE DESCRIPTION David Bogen REPLACEMENT DATA
o PART No.
Kl Tone Compensation 4TO0MMF, 4700MMF, 100MMF C392 Centralab PCl90
100K, 470K, 10002, 100K
K2 Tone Compensatlon 4TMMF, 100K, 100K, 100K c4le Sprague  104C-1
K3 Tone Compensation 150MMF, 4700MMF, 2200MMF C420 Sprague 102C-22
47K, 47K, 270K, 220K
SELENIUM RECTIFIER
RATING REPLACEMENT DATA
TEM T curRent David Bogen | FEDERAL [INTERNATIONAL SARKES NOTES
) (Measured) PART No. PART No. PART No. PART No.
Ml . T20A H-432 1017 ClB 604B
FUSES
REPLACEMENT DATA
David Bogen LITTELFUSE BUSS
'LE:\ TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
M2 3AG 1A 125V 31300L. 342001 MDLIL HKP
slo-Blo (3AG 1A 125V
s/B)
lN o PART NAME Davld Bogen NOTES
. PART No.
M3 Pllot Lamp #47
M4 Pllot Lamp #47
MBA( Switch 84224 Rolloff (Rotary Wafer Type)
B| Switch Turnover (Rotary Wafer Type)
Mé Switch S452A Contour (Rotary Wafer Type)
M7 Switch 8424C Lo Filter (Rotary Wafer Type)
Mg Switch 5425C Hi Fllter (Rotary Wafer Type)
MOA[ Switch S426E Input Selector Assy (Pushbutton Sllde Type)
B{ Switch On-Off ( Pushbutton Slide Type )
MI10 | Switch 5476 Phono (A & B) (Slide Type SPST)
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DAVID BOGEN
MODELS ST-10, ST-10G

MODEL ST-10

TRADE NAME
MANUFACTURER
TYPE SET

TUBES (Seven)

POWER SUPPLY

David Bogen Models ST-10, ST-10G

David Bogen Co., Inc., P.O. Box 500, Paramus, N. J.

AC Operated Audio Amplifier

Types ECC83/12AX7 (or) 12AD7 Ch. 2 Preamplifler, 6C4 Ch. 2 Cathode Follower,

ECCB83/12AX7 (or) 12AD7 Ch. 1 Preamplifier, 6U8 Ch. 1 AF Amp. - Phase Inv., (2) 6AQ5
Ch. 1 Output, EZ80/6V4 (or) EZ8l1/6BW4 Rectifier

110-120 Volts AC-60 Cycles RATING .52 Amp. @ 117 Valts AC (52 Watts)

HOWARD W. SAMS & CO., INC. « Indianapolis 5, Indiana

The listing of any available replacement part herein does

the particular type of replacement part listed. Repro-

not constitute in any case a recommendation, warranty or
guaranty by Howard W. Sams & Co., lnc., as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished

to Howard W, Sams & Co., lnc., by the manufacturers of
H196

duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited, No patent
liability is assumed with respect to the use of the informa-
tion contained herein, © 1957 Howard W, Sams & Co., Inc,,
Indianapolis 5, Indiana . Printed in U,S., of America

90L1-1S ‘Ol~1S STIAOW
Ni90€ dliAVva

45



+44

PARTS LIST AND DESCRIPTIONS

TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
No. USE TYPE NOTES No. USE TYPE NOTES
vl Ch. 2 Preamplifier ECC83/ V4 | Ch. 1 AF Amp. - Phase Inv.{ 6US8
12AX"7 Note 1 V5 { Ch. 1 Output BAQ5
V2 | Ch. 2 Cathode Follower 6C4 V6 | Ch. 1 Qutput BAQS
v3 | Ch, 1 Preampiifier ECC83/ V7 | Rectifier EZ80/
12AX7 Note 1 6V4 Note 2
Note 1. Type 12AD7 may be used in some versions.
Note 2. Type EZ81/6BW4 may be used in some versions.
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNEL-
David Bogen AEROVOX MALLORY PYRAMID | SANGAMO { SPRAGUE
No. | CAP. | VOLT.| ™0 8T N. PART No. | (ABIUER | PARTNo. | PART No. | PART No. | PART No.
ClA | «30 (350 AFH4-49 [DOOBO
B m5 | 350 'BR3035
C 45 {350
D 10 |25
c2 8 |250 @ PRS250V6 | BBR8-250 TC51 TD-8-250 MT-2508 TVA-1503
@ Some versions may use 20MFD In this applicaticn.
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
MM b Vo DAvidBogen | aepovox [ceNRaLag| SORMELL T gRIE [ mauory | sprague | NOTES
o * PART No. PART No. PART No. PART No. PART No. PART No. PART No.
Cc3 | .022 | 200 P288N-022 DD-203 |CUB4822 ED-02 GEM-4122 | 2TM-822
C4 { .022 200 P288N-022 DD-203 |[CUB4S22 ED-02 GEM-4122 | 2TM-522
C5 | 270 BPD-00027 DD-271 |LlOT27 ED-270 UC-5327 5GA-T27
C6 | .033 | 200 P28EN-033 DF-303 |CUB®@833 GEM-4133 | 6TM-833
(o N I | 200 P288N-1 DF-104 |CUB2P1 GEM-201 2TM-P1
C6 | .022 | 200 P288N-022 DD-203 |{CUB4S22 ED-02 GEM-4122 | 2TM-822
Cc9 | .022 | 200 P288N-022 DD-203 |[CUB4S22 ED-02 GEM-4122 | 2TM-S22
Clo | 270 BPD-00027 DD-271 |L1OT27 ED-270 UC-5327 5GA-T27
Cil | .033 | 200 P2BSN-033 DF-303 [CUB6S33 GEM-4133 | 6TM-833
Cl2 | . 0022 200 P288N-0022 | D6-222 |CUBéD22 GP-2200 | GEM-6222 | 6TM-D22
Cl3 | .033 | 200 BPD-033 DF-303 |CUB®6S33 GEM-4133 | 6TM-S33
Cl4 | .022 | 400 P488N-022 DD-203 |CUB4822 ED-02 GEM-4122 |4TM-522 V]
Cl15 | 680 BPD-00068 | DD-881 [BYAlL0T68 | ED-680 UC-5368 5GA-Té8 | @
Cie | 68 BPD-000068 | DD-680 |L10Q68 ED-68 UC-5468 5GA-QE8 @
C17 { 15000 BPD-0{5 DDI16-153 [BYALOS15 ED-015 SHK-815
Cl8 ;| 15000 BPD-015 DD16-153 |BYALOSI5 ED-015 S5HK-815
Clg9 | 1000 BPD-001 DD-102 (BYA6DL ED-1000 DC521 SHK-D1 @
Some versions may use . 033MFD in this application.
Some verslons may use 270MMF in this application.
(@ Not used in some versions.
CONTROLS
TEM RATING REPLACEMENT DATA
No. | RESIST David Bogen | CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
) ANCE' WATTS| PART No. PART No. PART No. PART No. PART No.
RIA | 500K * V4UA BB-l04 AD47-500K-74 Ql3-133 UE1402 Volume
B | 500K Not Req. Not Req, MI13-133 Not Req. Volume
C | Shaft Not Req. FS8-3 Not Req. Not Req.
R2A| 500K i V323A B-680 A47-500K-8 Ql3-133 U48 Treble
B| Shaft Not Req. F8-3 Not Req. Not Req.
C| Switch KB-1 SWE-12 76-1 Us-26
D| Cover KB-§
R3A | 500 2 V13A WN-500 A43-50 WPK30 R50L Hum Balance (Wire Wound)
B | Shaft Not Req. FKB-1/4 Not Req. Not Req.

£8203
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PARTS LIST AND DESCRIPTIONS (Continued)

RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

REPLACEMENT DATA REPLACEMENT DATA
TeM| MATING  IDavid Bogen I®C Notes | | TEM| RATING  Tpavia Bogen IRC NOTES
" | orms _ [warr| PART No. PART No. " | OHms |watt] PART No. | PART No.
R4 | 100K BTS-100K R20 | 880K BTS-390K
R5 | 3.3Meg BTS-3. Meg B2l 1 3900 BTS-380
Re | 220K BTS-220K R22 | 100K BTS-100K
RT | 180K BTS-180K R23 | 68008 BTS-8800 Note 2
R24 | 150K BTS-150K Note 3
R . 3M BTS-3. 3Me
e SakE DTE 280K - 25| 22K BTS-22K | Note 4
RIO 47K BTS-4TK R26 § 110K 5% BT8-1I0K 5%| Note 5
Rl | 100K BTS-100K gg;‘ ::('){x g;g-ﬁggx
RI12 . 3M TS-3. SM -
T2 | 3 oes ek ® R29 | 12000 |1 BTA-1200 | Note 8
Rl4 | 180K BTS -180K Rio | seom |7 Pw7-300
RIS | 3.3Meg BTS-3, 3Meg Rl | 680K BT§-660K
RIS | 220K BTS-220K Rs2 | 22000 |2 BTB-2200
RI7 | 150K BTS-I50K |Noel | [R33| .47@ |1 BTA-.47
Ris | 47k BTS4TK R4 | 410 |1 BTA-. 47
Rlo | 470K BTS-470K R35 [ .270 5% 1 BTA-.27 5%
R36 | .2725%] 1 BTA-.27 5%
Note L. Some verslons may use 100K In this application.
Note 2. Some versions wmay use 22K in this application.
Note 8. Some verslons wmay use 110K In thls application.
Note 4. Some versions may use 33K In this application.
Note 5. Some verslons may use 82K in this application.
Note 6. Not used in some versions.
TRANSFORMER (POWER)
REPLACEMENT DATA
TLEBM RATING David Bogen Halldorson Merit Stancor | Thordarson Triad
i PRI SEC T | SEC. 2 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl | 1ITVAC | 5B0VCT | 6, 3VAC T3l74 @ 22R02 @| R-5B
@ .52 | @.068Al @ 2.6A
@ Alternate Part $T3159 @ Tape 5V(@ 2A winding and center tap on 6.3V winding.
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
'LEM IMPEDANCE David Bogen| Holldorson Merit Stancor | Thordarson Triod NOTES
- PART No. PART No. | PART No. | PART No. | PART No. | PART No.
PRI SEC.
T2 (780082 160 T292-]1 Zl12 A-3027 5-28X | Alternate Part Number
CT | Tap®@ Drill new mounting hole
89,40
3600%2| 169 T292-3 @ Z1404 @ A-3870 26559
CT | Tap®
892,40
M1 pART NAME David Bogen NOTES —‘
- PART No.
M Pllot Light #47
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o PREAMP o PREAMP
®a12ax7/ ®e12ax7/ L PHASE INV ouTPUT
ECC83 " el ECC83 === 8 6U8
L@
' By @ |[745V
— 70v |
033 s Vs,r—ll
= = 8 15
z
pAsLOUTPUT AU #TneUT (D)
L
1 TREBLE ®
N ]
500K
220K 3 220K
215v
1oV 1oV /
)
i ——a >
! N @"mox 35
i oy
/ 215v @ 0K )
/ '
i
/ 215V 20Viw x §ﬁ°"
o PREAP o PREAMP {CATHODE FOLLOWER zi% ;
/ 1t ov 1
Da12ax7/ (e 12a%7/ I—15 . 1000
CEE 1 “T~ mmf
ECC83 /,4-\@ ECC83 === et 3 oy
: 340v |
OUuTPUT
RECT
o (®) 6AQ5
(" EzZ8o/6va
D 295VAC
P o 350V
£ 4
i SOURCE
22000
W
110v
= . 330v
DENGTES DENOTES RESISTANCE READINGS SOURCE
CHASSIS ITEM] TUBE]| Pinl | Pinz | Pin3 | Pind | Pin5 | Pin6 | PinZ | Ping | Ping L
VL | oy I 130K | 3.3Meg | 00 g 1) e t MK | 3.3Meg | 00 We 4 S Smid
vz{ecs [yax [N We | Moo [tk |00 ak N 25V
o vi [ESCB T 30k [ 3.Meg |00 MWe | Woa [ tWK [33Meg |00 200 SOURCE
va Jous |[ + 13K | oo SOK |00 | Moo | t40K | P | 10K |t 480K 3 &1 5mid
e =
Vs { 6AQS 680K 0o Wo Wo t 200 |t 2000 | 680K =
. o N0V
vs | 6AQ5 680K 0o 0o Wo t 2o {1 22000 | 680K SOURCE
v1 | EZ80 1100 NC 20KMin) | 000 000 NC 1000 NC 20K(Min) t
T MEASURED FROM PIN9 OF V7 -
TP TIE POINT

NC NO CONNECTION

@ SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., Inc. 1957

1. DC voltage measurements taken with vacuum tube voltmeter;

AC voltages measured at 1000 ohms per volt.

2. Socket connections are shown as battom views .

3. Measured values are from socket pin to common negative.
4. Line voltage maintained at 117 voits for voltage readings.

Nominal tolerance of component values makes possible a
varlation of + 15%in voltage and resistance readings.
6. All controls at minimum, proper output load connected.

5.

~ REDBLK
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“TRADE MARK

ELECTRO-VOICE
MODEL Al15

TRADE NAME Electro-Voice Model Al5

MANUFACTURER Electro-Voice, Inc., Buchanan, Mich.

TYPE SET AC Operated Amplifier
TUBES (Six) Types 12AX7 AF Amp.-Phage Inv., I2BH7A Driver , (2) EL84 OQutput, (2) 6X4 Rectifier
POWER SUPPLY 105-125 Volts AC-60 Cycles RATING .48 Amp. @ 117 Volts AC

HOWARD W. SAMS & CO., INC.

“The listing of any available replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such repl port. The numbers of these
parts have been compiled from information furnished to Howard W. Sams & Co.,
Inc., by the manufacturers of the particulor type of replacement part listed.”
*“Reproduction or use, without express permission, of editorial or pictoriol con-

G518

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect ta
the use of the information contoined herein. Copyright 1956 by Howard W,
Soms 8 Co., inc., indionapolis 5, Indiano, U. 5. of America. Copyright under in-
ternational Copyright Union. All rights reserved under Inter-American Copyright
Union {1910} by Howard W, Sams & Co., Inc.”  Printed in U. S, of America
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PARTS LIST AND DESCRIPTIONS CHASSIS—TOP VIEW
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
No. USE TYPE NOTES No. USE TYPE NOTES
Vvl AF Amp.-Phase Inv. 12AX7 V4 |Output ELB4
v2 Driver 12BH7A V5 |Rectifier 6X4
v3 Output ELB4 V6 |Rectifier 6X4
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM N
No. | cap. |volr,| Electro-votce | Aerovox [ SORNEL- | mauorv PYRAMID | SANGAMO | SPRAGUE
" B : PART No. PART No, PART No. PART No. PART Na. PART No. PART No.
Cla «40 400 4208 AFH2-57 B0450 FP238 TMD-43 D-185 TVL-2764
B 440 400
C2A | ad0 400 4208 AFH2-57 B0450 FP238 TMD-43 D-185 TVL-2764
B | a40 400
C3 20 400 4207 AFHI1-45 A0460 FPl44 TMS-50 8-260 TVL-1660
[of 1 50 100 4242 PRS150V50 BR5015 TC49 TD-50-150 FM-1550 TVA-1414
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
ITEM [__BAING | plectro-Volce CORNELL-
AEROVOX |CENTRALAB ERIE MALLORY SPRAGUE NOTES
No. | CAP. [ VOLT | "Rt No. PART No. | PART No. | DUBIIER | papr'No. | PARTNe. | PART No.
c5 .1 200 4265 P288N-1 DF-104 |CUB2P1 PT401 2TM-P1
(¢} 100 4281 BPD-0001 DD-101 G042 831-101 UC-531 5GA-Tl
c7 .022 | 400 4260 BPD-02 DD-203 |CUB4S822 |817-02 PT4122 4TM-822
cs8 .047 | 400 4243 BPD-05 DF-503 |[CUB4847 PT4147 4TM-847
Cc9 .047 | 400 4243 BPD-05 DF-503 [CUB4847 PT4147 4TM-847
C10 10000 4257 BPD-01 DD-103 K082 611-01 DC-51 S5HK-81
cll .1 600 4241 P686N-1 DF-104 {CUB6P1 PT601 8TM-P1
Cl2 .1 600 4241 PGBSN-1 DF-104 |(CUB6SPl PT6E01 86TM-pP1
Cl3 .047 | 400 4243 BPD-05 DF-503 [CUB4S47 PT4147 4TM-34T
Cl4 .047 | 400 4243 BPD-05 DF-503 |CUB48417 PT4147 4TM-547
CONTROLS
M RATING REPLACEMENT DATA
No. RESIST lectro-Voice| CENTRALAB | CLAROSTAT iRC MALLORY INSTALLATION NOTES
" ANCE’ WATTS| PART No. PART No. PART No. PART No. PART No.
RIA | 250K I J46888 B-51 A47-250K-2 | Ql3-130 Ud4 Level
B | Shaft Not Req. Not Req. FS8-3 Not Regq. Not Req. Attach to R1A
R2A[1Q 2 K46868 Damping Factor-wire wound
Bl 1800Q 2 Damping Factor- wire wound
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
REPLACEMENT DATA REPLACEMENT DATA
'LEOM RATING Electro-Voice IRC NOTES 'Li“ RATING Electro-Volc IRC NOTES
" | _OHMS [wArT| PART No. | PART No. " | TOHMS |WATT| PART No. | PART No.
R3 270K 4689 BTS-270K R4 12000 4658 BT8-1200
R4 22K 4651 BTS-22K RIS roe 4607 BTS-120
RS | 1.2Meg 4656 BTS-1.2Meg RI6 | 470K 4650 BTS-470K
R6 27K 4651 BTS-27K RI7 470K 4650 BTS-470K
R7 470Q 4654 BTS-470 RI18 2o 4807 BTS-120
R8 27K 4651 BTS-27K R19 47K 4668 BTS-47K
R9 470K 4650 BTS-470K R20 | 180002 BTS-1800 Note 2
RI0 470K 4650 BTS-470K R21l 6K 4652 BTS-56K
Rl 470K 4650 BTS-470K Note 1 R22 §6K 4652 BTS-56K
RI2 12K 2 4679 BTB-12K R23 10002 2 4655 BTB-100
RI3 12K 2 4679 BTS-12K R24 | looQ 2 4655 BTB-100

Note 1. Not used in gome versions.
Note 2.8ome versions use 33008 in this application (Part #46017).
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PARTS LIST AND DESCRIPTIONS (Continued)

TRANSFORMER (POWER)

REPLACEMENT DATA
ILEOM RATING Electro-Voice Holldorson Merit Stancor | Thordarson Triod
) 7 1] sic_2 PART No. PART No. | PART No. [ PART No. | PART No. | PART No.
T1 | UTVAC |550vCT | 550VCT |6.8VAC 1681
@.48A |[®.024A | @.025A @3.6A
8EC. 4
20V *
* Bias Supply.
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
ILE‘,M {MPEDANCE Electro-Voice |Holldorson Merit Stoncor | Thordorson Triod NOTES
" FPRTSEC] PART No. | PARTNo. | PART No. | PART No. | PART No. | PART No.
T2 j20000) 160 1590
tap @
803,40
FUSES
REPLACEMENT DATA
Electro-Voice LITTELFUSE BUSS
'LE.,M TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
Ml JAG 14A 20171 31301. 6 842001 MDX 1} HKP
s/p | 125v (3AG 8/B
144)
SELENIUM RECTIFIER
ITEM RATING REPLACEMENT DATA
RADIO SARKES
Electro-Volce | FEDERAL |INTERNATIONALl MALLORY NOTES
Ne | cumenr | Elcobetee | e e e, | teetor | AR
M2 5914 use | CRIo 8820 10
"NE:A PART NAME Electro-Voice NOTES
N PART No.
M3 | Switch B5641 On-off (Power) SPST

CHASSIS—BOTTOM VIEW
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(V) 12AX7  PHASE INV
5,215V

DAMPING

FACTQR,
: ®@s

DRIVER
(A 12BH7A

ouTPuT
(WEL84

oV i

B12BH7 Aj255v
DRIVER

2\

<)
@:;ux 2w

@ |16a

315V,

Ey
Taisy

EL84
OUTPUT

®

L

-

. DC voltage measurements taken with vacuum tube voitmeter;
AC voltages measured at 1000 ohms per volt,
Sacket connections are shown as bottom views.

RECT

@A S Ad(Jrnm

@8 L.-Fdamfd

2,
3. Meagured values are from socket pin to common negative.
4, Line voltage maintained at 117 volts for voltage readings., @ 1_1_ Am)
5, Nominal tolerance on component values makes possible a 2 p- 270VAC6X4
variation of + 15% In voltage and resistance readings. "
6. All controls at minimum, proper output load connected. @IOM BLK BRN 1
BLUE-YEL
047 =
ESISTANGE READINGS @ = BRN
RES1STANCE READ K STDVAC
ITEM] TUBE Pinl Pin2 Pin3 Pin 4 Pin5 Pin 6 pin7 Pin8 Pin¢
V1 haaxr |13k 00 1800a la 1a 185K 1.2Meg | 2IK [1:s] 9@
VA
V2 hapra || sk 350K 12002 e 1o 12K 350K 1200 1] vzlﬁ <
V3 js  |Ine 50K |i%a 1a 0o NC =100 [NC 11000 ﬂ WH
VA lase  [INc 520 1200 1n 0n NC 11000 |NC = 1000 =
6.3VAC
Vs xa e Inc o lw NC oo ik mg G%’%x
V6 lexa  [[3000 NC la 0o NC 3%00 13K L
t MEASURED FROM PIN 7 OF V5.
MEASURED FROM PIN 7 OF V6.
A PHOTOFACT STANDARD NOTATION SCHEMATIC ;C NOCONNECT?gN.

© Howard W. Sams & Co., Inc. 1956

© SEE PARTS LIST FOR ALTERNATZ

VALUE OR APPLICATION
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ELECTRO-VOICE
MODEL A20

TRADE NAME Electro-Voice Model A20
MANUFACTURER Electro-Voice, Inc., Buchanan, Mich.
TYPE SET AC Operated 20 Watt Amplifier

TUBES (81x) Types 12AX7 AF Amplifier-Phase Inverter,

POWER SUPPLY  105-125 Volts AC - 60 Cycles

12BH7A Driver, (2) 6V6GT Output, (2) 6X4 Rectifier
FATING .59 Amp. @ 117 Volts AC

HOWARD W. SAMS & CO., INC,

“'The listing of any availoble replacement part herein does not constitute in any
case a recommendation, warranty or guoranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such repl part. The bers of these
parts have been compiled from information furnished to Howard W. Sams & Co.,
IAc., by the manufacturers of the porticular type af replacement part listed.”
“Reproduction or use, without express permission, of editorial or pictorial con-

G515

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the infarmation contoined herein. Copyright 1956 by Howard W.
Soms & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in-
ternational Copyright Union. All rights reserved under Inter-Americon Copyright
Union (1910) by Haward W. Sams & Co,, Inc.”  Printed in U. S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

CHASSIS—TOP VIEW

TEM TEM
o, USE TYPE NOTES iy USE TYPE NOTES
V1 | AF Amp.-Phasge Inv. 12AX7 V4 | Output 6V6GT
V2 | Driver 12BHTA V5 | Rectifier 6X4
V3 | Output 6V6GT V68 | Rectifier 6X4
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
Electro-Voice AEROVOX MALLORY PYRAMID SANGAMO | SPRAGUE
No. | CAP. | VOLT. PART No. PART No. | PABER | paART No. PART No. PART No. | PART No.
ClIA |40 {500 4247 AFH2-T2 B053 Fp288 TMD-62 D-275 RI495 *
B |a40 |500
C2A |a40 |500 4247 AFH2-72 BO53 FP288 TMD-62 D-275 RI495 *
B | 240 | 500
c3 |20 450 4246 AFHI-50 A046 FPl44 TMS-55 8-260 TVL-1714
c4 |50 100 4242 PRSI50V50 | BRS0IS TC49 TD-50-150 FM-1650 | TVA-1414
* Non-catalog item.
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
ILE:\ EAP. | vorr| Electro-Voice | Aprovox |CENTRALAB SORMEL. ERIE MALLORY SPRAGUE NOTES
- PART No. PART No. | PART No. | pabT No.| PART No. PART No. PART No.
cs |1 200 | 4285 P288N-1 DF-104 {CUB2P1 PT40 2TM-P1
ce | 100 4281 BPD-0001 DD-101 (Go42 . 831-101 UC-581 5GA-TL
c? .022 | 400 | 4260 BPD-02 DD-203 [CUB4822 |8l7-02 PT4122 4TM-822
C8 | .047 | 400 | 4243 BPD-05 DF-503 |CUB4847 PT4M47 4TM-847
CO | .047 | 400 | 4243 BPD-05 DF-508 |CUB4847 PT4147 4TM-547
CI0 | 10000 4257 BPD-01 DD-103 |K082 811-01 DC-511 SHK-81
cu | .1 600 | 4241 PB8SN-1 DF-104 [CUB6PI PT60L 6TM-P]
c2 | .l 600 | 4241 PB8SN-1 DF-104 |CUB6PL PT60! 6TM-PI
CI3 | .047 | 400 | 4243 BPD-05 DF-508 [CuB4847 PT4147 4TM-S47
Cl4 | .047 | 400 | 4243 BPD-05 DF-508 |CUB4847 PT4147 4TM-847
CONTROLS
TEm RATING REPLACEMENT DATA
No. | RESIST- lectro-Voice| CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
" ANGE |WATTS| PART No. PART No. PART No. PART No. | PART No.
RIA | 250K i J4686 B-51 A47-250K-Z | Q13-130 U44 Level
B | Shaft Not Req. Not Req. F8-3 Not Req. Not Req. Attach to R1IA
R2A |12 2 K4686 Damping factor- wire wound
B | 18000 2 Damping factor- wire wound
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
[ REPLACEMENT DATA ]|~ REPLACEMENT DATA
Tem | RATNG IElectro-vatce IRC Notes | | TEM| RATNG  piecrovotce| e NOTES
. OHMS |WATT| PART No. PART No. " | OHMS |WATT| PART No. PART No.
RS 270K 4669 BTS-270K RM4 | 1200 4607 BTS-120
R4 27K 4651 BTS-27K R15 470K 4650 BTS-470K
RS 1.2Meg 4656 BTS-1.2Meg RI8 | 470K 4650 BTS-470K
R6 |27k 4651 BTS-27K R1T | 1200 4607 BTS-120
r1 | 4700 4654 BTS-470 RI8 | 47K 4668 BTS-47K
RS 27K 4851 BTS-27K R19 10000 4683 BTS-1000
R9 | 470K 4650 BTS-470K R20 | 56K 4652 BT5-56K
RIO | 470K 4650 BTS-470K R2l | 56K 4852 BTS-56K
R} 12K 2 4670 BTB-12K R22 | 1008 2 4655 BTB-100
R |12K 2 | 4879 BTB-12K R23 | 1000 2 | 4655 BTB-100
RIS | 12000 4658 BTS-1200

X9 1O9A9
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PARTS LIST AND DESCRIPTIONS (Continued)
TRANSFORMER (POWER)

CHASSIS—BOTTOM VIEW

REPLACEMENT DATA
'LEOM RATING Eiectro-Voice Halldorson Merit Stancor | Thordarson Triad
: BRI SEC. 1 | SEC. 3 ] SEC. 3 PART Na. PART No. | PART No. | PART No. | PART No. | PART No.

Tl HUTVAC |7l0VCT TI5VCT | 6.3VAC 1580

@.59A | @.028A | @.025A @3.05A

SEC.4
20VAC *
* Bilas supply.
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
ILEM TMPEDANCE Electro-Voice |Halldorson Merit Stancor  |Thordarson Triad NOTES
- PRI SEC PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T2 |2000Q| 1602 1579
tap @
802, 49
FUSES
REPLACEMENT DATA
Electro-Voice LITTELFUSE BUSS
'IE,M TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER

Ml 3AG 13A 31301.5 342001 MDL 1} HKP

s/B 125v (3AG S/B

154)
SELENIUM RECTIFIER
RATING REPLACEMENT DATA
M cuRRent Electro-Voice | FEDERAL [INTERNATIONAL mauory | [ RADIOC T SARKES NOTES
PART No. PART No. PART No. PART No. PART No. PART No.
M2 5014 1159 [ crwo 8320 10
M| PART NAME Electro-Voice NOTES
o PART Na.

M3 Switch B5641 On-off (power) SPST

A//IIIB RN
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DRIVER
(2)a12BH7A

OUTPUT

A PHOTOFACT STANDARD NOTATION SCHEMATIC

t1 MEASURED FROM PIN 7 OF V6.

NC  NO CONNECTION.

© Howard W. Sams & Co., Inc. 1956

Nominal tolerance on component values makes possible a
variation of + 15% in voltage and resistance readings,

. All controleat minimum, proper output load connected,

YE @160
RED; RN ® (80
= ¢ @ |40
- RN YEL «lcom
/ L =
{ DAMPING 3 L 2 470K
| FACTOR Sarok aoc| ® o
! 15v &
- O JE—o T
1 e 7 } .1
{
Lo ' 812BH7 A J3sov 600V OIS P
[ OUTPUT
| - DRIVER
¥ = 1K 2w
@& ;Um @ 360VAC gga @
= 7 435V |
@355
@agma a0
o
® ® i :
" S\ 56K
11/2 AMP.@ L o X
100a 2W
T.Oﬂ? @ l ©
AL a4
mfd
RESISTANCE READINGS TJA @BT m
{TEM| TUBE Pinl Pin2 | Pin3 Pind | Pins Pin6 Pin7 Pin8 Pin9
V1 112ax7 || 1327 4.5 18000 Jda e t 83K 1.2Meg | 2K 1] 20VAC ‘_.|<- 40V
V2 |12BH7A [irt 12K A70K 12000 i} e t12K 470K 12000 1] WH 10002 @ ’_L\ 50 o
WH R18) S 47K
vilovest [P |00 ttie [tl0m |57k | NC Ja |l L e 3
V4 1 6veeT || Tp 1] 1000 tt100a | 517K NC 1o 100 RN 6.3VAC i
V5 | 6xa 300 NC da o] NC 30 BK GRN 1. DC voitage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per voit.
= 3, Sock ti h bot i .
\U 6X4 290a NC 1o [14] NC 2800 3K - 3. Men:;r?dm\:icl \llo:: T;ee str:;ns?ckel! t[.;)ll:ll :oe:::nman negative.
T U OMPIN7 OF V5. 1P TIE POINT. ; Line voltage maintalned at 117 volts for voltage readings.




Protoract” Folder

Srasoe wank

ELECTRO-VOICE
MODEL A30

TRADE NAME Electro-Voice Model A30

MANUFACTURER Electro-Voice, Inc., Buchanan, Michigan

TYPE SET AC Operated 30 Watt Audio Amplifier
TUBES (Six) Types 12AXT AF Amp, -Phase Inv. , I2BH7A Driver, (2) 1614 Output, (2) 5Y3GT Rectifler
POWER SUPPLY 105-125 Volts AC - 60 Cycles RATING 1 Amp, @ 17 Volts AC (110 Watts)

HOWARD W. SAMS & CO., INC.

“The listing of any available replacement part herein does not constitute in any
case o recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as ta the quality and suitability of such replacement part. The numbers of these
ports have been compiled from information furnished to Howord W. Sams & Co.,
Inc., by the manufacturers of the particulor type of replocement port listed.”
**Reproduction or use, without express permission, of editoriol or pictorial can-

G853

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Co., Inc., Indianapalis 5, Indiang, U. 8. of America. Copyright under in-
temotionol Copyright Union. All rights reserved under Inter-Americon Copyright
Union (1910} by Howard W. Sams & Co., Inc.”  Printed in U. S. of America

OtV 13aOW
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PARTS LIST AND DESCRIPTIONS CHASSIS—TOP VIEW
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
N USE TYPE NOTES 4 USE TYPE NOTES
vl AF Amp. -Phage Inverter 12AX7 V4 ] Output 1614
v2 |Driver 12BHTA V5 | Rectifier 5Y3GT
v3 | Output 1614 Ve | Rectifier 5Y3GT
ELECTROLYTIC CAPACITORS —d
RATING REPLACEMENT DATA N
TEM) cap. | vour, | Electro-Volce aerovox | QORNELL- [ wariory PYRAMID SANGAMO | SPRAGUE >
: - : PART No. PART No. PART No. PART No. PART No. PART No. | PART No.
CIA | a40 | 500 4247 lAFH2-72 BO530 FP288 TMD-62 D-275 TVL-2940 ><
B | 40 | 500 ~
C2A | 40 | 500 4247 IAFH2-72 BO530 FP288 TMD-62 D-275 TVL-2940 @
B | 440 | 500
c3 |20 |450 4246 |AFH1-50 A0460 FPl44 TMS-55 5-260 TVL-1714 —t
c4 |50 |100 4242 PRS150V5 BRS0L5 TC49 TD-50-150 FM-1550 TVA-1414 N
FIXED CAPACITORS (v o]
Capacity values given in the rating column are in mfd. for Paper I
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
REPLACEMENT DATA ~N
TEM | AN | Electro-Voice | appovox [CENTRALA] CORNELL: ERIE MALLORY | SPRAGUE | NOTES >
o. . PART No. PART No. | PART No. | pay tir | PART No. PART No. PART No.
cs .1 200 4285 P288N-1 DF-104 |CUB2PL GEM-401 2TM-Pl (6,
ce (100 4281 BPD-0001  |DD-101  |LIOTI ED-100 uC-531 5GA-T1
cr  |.022 | 400 4260 BPD-02 DD-203 |CUB4822 | ED-02 GEM-4122 | 4TM-822 _<
cs  |.022 | 400 4260 BPD-02 DD-203 | CUB4s22 | ED-02 GEM-4122 | 4TM-522
cs .1 600 4241 PB8SN-1 DF-104 | CUB6P1 GEM-601 6TM-Pl w
cl0 {10000 4257 BPD-0L DD-103 | BYA6SL | GP-10000 DC51L 5HK-51
cll j.022 | 400 4260 BPD-02 DD-203 |CUB4s22 | ED-02 GEM-4122 | 4TM-822 G)
ciz .1 800 4241 P688N-1 DF-104 | CUB6PL GEM-801 6TM-Pl s
C13  [.047 | 400 4243 BPD-05 DF-503 | CUB4S47 GEM-4147 | 4TM-S47
Cl4  [.047 | 400 4243 BPD-05 DF-503 |CUB4847 GEM-4147 | 4TM-S47
cls  [.05 1600 P1688N-05 CUBI6S5 GEM-1615 | 16TM-35 Note 1
cl6_ |.05 1600 P1688N-05 CUBI6S5 GEM-1615 | 16TM-S5 Note 1 —
Note 1: Not used in some versions. o
CONTROLS — 6
REPLACEMENT DATA N
ITEM RATING  |ETectros
No RESIST. Volce CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
" | RANGE |WATTS| PART No. PART No. PART No. PART No. | PART No.
RIA | 250K 3 14686 B-51 A47-250K-Z | QI3-130 u44 Level
B | Shaft Not Req. FS-3 Not Req. Not Req. m
R2A |19 2 K4686 Damping (Wire-wound)
B_| 18008 2 Damping (Wire-wound) -< 6
Al wattages 1/2 watt, or less, unless otherwise listed. G)
REPLACEMENT DATA REPLACEMENT DATA |
|LE°M RATING  IETéchro- IRC NOTES 'LEOM RATING Tectro. RC | NOTES
" [ TOHms [wartr| PART No. PART No. - [ Orms wari] PARE No. PART No.
R3 | 270K 4669 BT5-270K RI6 | 12000 4658 BTS-1200
R4 | 2.705%| 1 | 4680 RIT | 470K 4650 BTS-470K  |Note 1 —d
R6 | 33K 4665 BTS-33K R8 | 470K 4650 BTS-470K
Ré | L 2Meg 4656 BTS-L. 2Meg RIS | 1200 4607 BTS-120 (o))
RT | 27K 4651 BTS-27K R20 | 10008 4693 BTS-1000 —
RS | 4700 4654 BTS-470 R2l | 47K 4668 BTS-47TK
RO | 27K 4651 BTS-27K R22 | 470K 4650 BTS-470K  (Notel N
RO | 56K 4652 BTS-56K R23 | 470K 4650 BTS-470K
RU | seK 4652 BTS-56K R24 | 1200 4607 BTS-120
R2 | 470K 4650 BT5-470K R25 | 10008 4693 BTS-1000
R3 | 12K 2 | 4679 BTB-12K R26 | 10000 4693 BTS-1000
R4 | 470K 4650 BTS-470K R27 | 1008 4 | 4684 PW4-100
RI5 | 12K 2 | 4679 BTB-12K R28 | 1008 4 | 4684 PW4-100

Note 1: Not used in some versions.
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PARTS LIST AND DESCRIPTIONS (Continued)
TRANSFORMER (POWER)

rLEM RATING Electro-Volce Halldorson
O,

PRI, SEC. 1 SEC. 2 S| PART No. PART No.
Tl HTVAC T60VCT | T60VCT| 48VAC 1594

@1A )@.050A | @.050a|@0A

SEC. 4

(Bias

wlndi%)

REPLACEMENT DATA

Merit Stancor | Thordarson Triad
PART No. | PART No. [ PART No. | PART No.

@ 3A

5VAC | BVAC [ B.3VAC
@3A (@29

TRANSFORMER (AUDIO OUTPUT)

REPLACEMENT DATA
ILEM IMPEDANCE | Electro-Volce Halldorson Merit Stancor * |Thordarson Triad NOTES
o PRI SEC, PART No. PART No. | PART No. | PART No. | PART No. { PART No.

T2 160082| 180 1593

CT |Tap@

TapQ® | 60, 49

{n's

SELENIUM RECTIFIER
RATING REPLACEMENT DATA
ITEM RADIO SARKES
No. CURRENT Electro-Voice FEDERAL |[INTERNATIONAL| MALLORY RECEPTOR TARZIAN NOTES
PART No. PART No. PART No. PART No. PART No. PART No.
Ml 5914 159 CRI10 8520 10
REPLACEMENT DATA
Electro-Voice LITTELFUSE BUSS
'LE,M TYPE [RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
M2 3AG 2A 20143 313002, 342001 MDX 2 HKP
s/B 125V (3AG-5/B-
24)
IEM|  pART NAMg | Electro-Volce NOTES
° PART No.

M3 | Switch B5641 On-Off, Rotary

CHASSIS—BOTTOM VIEW

EE @ @ @M @ @ 66 @ @ e e

®
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AF AMP

1/140V
ov i

(1) 12AX7 PHASE IV

DRIVER

@ a12BH7A

OUTPUT

@) 3 ok

) % oK

e
2 410K

>
@1;470'(
1

8488

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

320V ®B]§R?V|-E|R7A QuTPUT 42A0V
@ 1 20mtd
-
3270 1W @
,J_g Az:)v
9 ' ;‘f\? _L BK N — 320V
€@ = .00 o @3 56k
:D: r{ ]
- @ .07
| T BLK —420v
RESISTANCE READINGS :.I. B

_ _ . 8.2 4omtg
ITEM| TUBE Pinl Pin 2 Pin3 Pin4 Pin5 Pin6 Pin? Pin8 Pin9 i
V1 iy [[13mk |oo 18000 | .20 20 180K |1.2Meg | 21K 0o
V2 |1hra)| t11x |4k |120e | .20 .20 t12k |4k {1200 |00
Vilea Jite 0o 11000 | 1110000 | 300K | NC b2 40 S0VAC @ —45V
ANA j¢=
V4 i |[1p 0o t11000 | 110000 | 300K | NC 2 40 %‘:’Hm 10000 L
WH
¥ svser fInc 80K NC 1402 NC 1400 N 80K = 1. DC valtage measurements taken with vacuum tube voltmeter ; I
v6 GRN 6.3 AC voltages measured at 1000 ohms per volt, :
5Y36T_J] NC 80K NC 1300 NC 1300 NC 80K YAC 2. Sockel connections are shown as bottom views,
MEASURED FROM PIN 8 OF V6. GRN 3, Measured values are from socket pin to common negatlve.
tt  MEASURED FROM PIN 8 OF V5, = 4. Line voltage maintained at 117 voits for voltage readings.
NC  NO CONNECTION J__BLK— 5. Nominal tolerance of component values makes possible a
TP TIEPOINT = RED- vartation of + 15%in voltage and resistance readings.

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., lnc. 1957

6. All controls at minimum, proper output load connected.

50mfd

v

160
8a

com.




Puotoract” Folder

STRa0E ManK

ELECTRO-VOICE
MODEL PC2

TRADE NAME Electro-Voice Model PC2

MANUFACTURER Electro-Voice Inc., Buchanan, Mich.

TYPE SET AC Operated Equalizer Preamplifier
TUBES (Three) Types 12AX7 Phono Preamplifier, 12AX7 AF Amplifier, 6X4 Rectifier
POWER SUPPLY 105-125 Volts AC - 60 Cycles RATING .22 Amp. @ 117 Volts AC

HOWARD W. SAMS & CO., INC.

“The listing of any available replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such repl part. The bers af these
parts have been compiled fram informatian furnished to Haward W. Sams & Co.,
Inc., by the manufacturers of the particular type of replacement part listed.”
“Reproduction or use, without express permission, of editorial or pictorial con-

G816

e Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect fo
the use of the information contained herein, Copyright 1957 by Howard W.
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in-
temational Copyright Union. All rights reserved under Inter-American Copyright
Union (1910) by Howard W. Sams & Co.,, Inc.”  Printed in U. S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITem USE TYPE NOTES Tem USE TYPE NOTES
vl Phono Preamplifier 12AX7 V3 |Rectifier 6X4
V2 AF Amplifler 12AX7
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
Electro-Voice AEROVOX MALLORY PYRAMID SANGAMO SPRAGUE
No. | CAP. | VOLT.| ™ oT No. PAKT No. | DUBIUER 1 pART No. PART No. PART No. | PART No.
Cla a20 350 42045 [ FP434.5 E‘Q—Oﬂo
B 420 350 TC62 rMT-4520
C w20 350
C2 12 250 (Note 1} PRS250V12 BBRI12-250 TC53 TD-12-250 FM-2512 TVA-1505
C3 20 25 42046 PRS50V20 BBR20-25 TC26 TD-25-25 FM-0225 TVA-1205
Note 1: Not uged in some versions.
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
REPLACEMENT DATA
TEM | RATING o Blectro-Volee T gpovox  [centratag] GORNELL- T ERig MALLORY | SPRAGUE | NOTES
. : PART No. PART No. | PART No, | DUBILER | paRT No. | PARTNo. [ PART No.
C4 10000 4252 BPD-01 DD-103 BYAG6S1 GP-10000 DC51 5HK-SL
C5 5000 42002 BPD-00% DD-502 BYAIOD5 | GP~5000 DC525 5BK-D5
C6é 10000 4252 BPD-01 DD-103 By aesl GP-10000 DC5l SHK-S1
C7 |2000 4259 BPD-002 DD-202 BYAIOD2 | GP-2000 DC522 5HK-D2
c8 |looco 4252 BPD-01 DD-103 BYA6S1 GP-10000 DC51 SHK-SL
co |1 400 4245 [P488N-1 DF-104 CUB4P1 GEM-401 4TM-P1
Clo (500 42003 BPD-0005 DD-501 BYAIOT5 | ED-500 UC-5635 5GA-T5
Cli 1500 42003 BPD-0005 DD-501 BYAIOTS | ED-500 UcC-535 5GA-T5
ciz (.t 400 4245 488N -1 DF-104 CUB4PL GEM-401 4TM-P1
Cl3 |200 4256 BPD-0002 DD-201 LioT2 ED-200 UC-532 5GA-T2
Cl4 12000 4259 BPD-002 DD-202 BYAI0D2 | GP-2000 DC522 S5HK-D2
Cl15 (10000 4257 BPD-01 DD-103 BYA6S1 GP-10000 DCsl SHK-S1
Cl6 {1000 4258 [BPD-001 DD-102 BYA6D2 ED-1000 DC521 5HK-D1
Cl7 |.1 400 4245 [P488N -1 DF -104 CUB4P1 GEM-401 4TM-P1
CONTROLS
REPLACEMENT DATA
RATING
'LE:‘ . Electro-Voled CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
"] RNl | WATTS| PART No. PARTNo. | PART No. | PART No. | PARTNo.
RlA 50K 4+ |A4e086 B-32 A47-50K-Z |Q13-123 U33 Volume
B |Shaft Not Req. FS-3 Not Reg. Not Req,
R2A | IMeg i |a4es6 B-70 A47-1Meg-2 |Q13-137 U53 Treble
B | Shaft Not Req. FS-3 Not Req. Not Req.
R3A |1Meg 1 |z4686 B-70 A47-1Meg-Z [QI3-137 Us3 Bass
B | Shaft Not Req. Fs8-3 Not Req. Not Req.
C |Swltch KB-1 SWE-12 76-1 Us-26
R4A | 5000 1 |R4686 AB-4 A47-500-8 QL1-103 U2 Hum Balance (Ceramlc)
B | Shaft AK-1 FKS-1/4 RQ Not Req.
R5A | 5000 1 |[R4686 AB-4 A47-500-S  [QIL-103 u2 Hum Balance (Magnetlc)
B_|Shaft AK-1 FKS-1/4 __|RQ Not Req.

LXVCL

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued)

RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

[ REPLACEMENT DATA REPLACEMENT DATA

'LEM RATING  [Electro-Voice RC NOTES 'LEM RATING  Eectro-Volce RC NOTES

© | "OnMs_|WATI| PART No. | PART No. | OHMS [WATT| PART No. | PART No.
R 22Meg 4606 BTS-22Meg R20 470002 4675 BTS-4700
RT 47K 4668 BTS-4TK R21 120K 4670 BTS-120K
R8 | 120K 4670 BTS-120K R22 | 12K 4649 BTS-12K
RO | 22000 4676 BTS-2200 R23 | 120K 4670 BTS-120K
RI0 | 12Meg 4672 BTS-12Meg R24 | 18K 46026 BTS-18K
RU | 120K 4670 BTS-120K R25 | 6800 46045 BTS-680
RI2 | 12Meg 4656 BTS-1. 2Meg R26 | 390K 46028 BTS-380K
RI3 | 120K 4670 BTS-120K R27 | 330K 4685 BTS-330K
R4 |1 2Meg 4656 BTS-L 2Meg R28 | L 2Meg 4656 BTS-1. 2Meg
RI5 | 270K 1669 BTS-270K R29 | 47K 4668 BTS-47K
RIG | 270K 4669 BTS-270K R30 | 47K 4668 BTS-47K | Notel
RI7 |1 8Meg 1673 BTS-L 8Meg R3L | 27K 4651 BTS8-27K
RIS | 56K 4652 BTS-56K R32 |1 2Meg 4656 BTS-L 2Meg | Note 1
Ri9 | 12000 4658 BTS-1200 R33 |120K 4670 BTS-120K | Note 1

Note 1: Not used ln some versions.
REPLACEMENT DATA

ILEOM RATING Electro-Voice Halldarson Merit Stancor | Thordarson Triad

| PR T sec1 [ sic2 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T1 |urvac | 4ssveT | e.3vac [6.3vac 15021

@.22A |1®@.055A | @ .3A |@ 1A
FUSES
REPLACEMENT DATA
Electro-Volce LITTELFUSE BUSS
T
'Nf,'f TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
M1 3AG | 1/2A | (Netel) 312. 500 356001 AGC 1/2 | 4405
250V (3AG-$A-
250V)

Note 1: Some verslons may use 3AG, tA, 250V, S/B (Part #2-20066) in this applicatlon.

MISCELLANEOUS
'LE:A PART NAME Electro-Volce NOTES
. PART No.
M2 Pllot Light #47
M3 | Swltch Functlon (Rotary, Wafer Type)
M4 | Switch Ceramic-Magnetic Changeover

CHASSIS—BOTTOM VIEW
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L)
120K

1.2 PHONO
M9 pRE-AMP

(D12AX7  PREAMP

PHONO

41K

ovy £l 7:”/ ___|®

SY[Y

®) 3200

A
31

AAA
VWA
—

~
o
@
<
I
<

SHIELDED
CABLE
0

AAA

@

WA

e
——r

ANA ]
VWA

K 12K pAss | 1000mmt @
VOLUME $ mi m
@ 200mmf @
50K ]
TREBLE 10000mmt
1meg @:EIZK
S 56K <
_=\=‘
IZMmmf

P
@ 3L

11
1T

TUNERi
)
@370

!

FRONT

®
3

-,
§=
3

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Saps & Co., Inc. 1937

@ Sz SW.M3 SHOWN
IN"TUNER" POSITION.
= SEQUENCE :
1. TUNER
T RIAA
gy
4. TAPE
5.V
RESISTANCE READINGS
ITEM] TUBE ]| Pinl | Pin2 | Pin3 | Pind | Pin5 | Pin6 | Pin7 | Ping | Pin9
VI | toaxz || vk | a7 2000 |12k [k ltosk  [1omeg | 120K
V2 1 aaxr || tek Loteg (oo |nto [ue | tex |vec e | umw
Vilexa lesn [P we  |ue | K e | 5K
T WEASURED FROM PIN7 OF V3.
NC  NO CONNECTION
TP TIE POINT

PYYY

SW.ON BASS
CONT,

DC voltage measuremente taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohme per volt.

Socket connections are shown as bottom views.

Measured values are from socket pin to common negative,

. Line voltage maintained at 117 volta for voltage readings

Nominal tolarance on companent values makes possible &
vartation of + 1% in voltage and resiatance readings.
All controlsat minimum, proper output load connected.

DC COIL RESISTANCE VALUES UNDER ONE OHM NOT
SHOWN ON SCHEMATIC DIAGRAM.

155y

255VAC
HUM BALANCE

P
b 1.2meg

1=
@312k

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

@A‘I’a 20mfd

@C IE', 20mfd

o 155v

120v
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FISHER
MODEL PR-6

TRADE NAME Fisher Model PR-6

TYPE SET AC Operated Preamplifier
TUBES ((ne) Type 6SC7 Preamplifier

POWER SUPPLY 105-125 Volts AC-50/60 Cycle

MANUFACTURER Fisher Radio Corp., 21-21 44th Drive; Long Island City L N. Y,

RATING .04 Amp. @I17 Volts AC (4 Watts)

TAPE

INPUT?_*

PREAMP
(Da6sC7

8ov
s

PREAMP
®B 65¢7 @ OLIJ\'IEPUT
._I

56000
vilescr 1L
; | = SELECTOR SW
1y 0a | (M2} SHOWN N
2 | t185K | TAPE POSITION
SW SEQUENCE :
s | ameg | 1 - TAPE
¢+ 22meg | 2- PHONO
5 110K |
——t— -
6 1 0o
7 1 .5Q \
8 | .5 !
+ MEASURED FROM OUTPUT OF M1 BLK

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

A PHOTOFACT STANDARD NOTATION SCHEMATIC

Howard W. Sams & Co., Inc. 1958

HOWARD W. SAMS & CO., INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc,, as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished

t03 Howard W, Sams & Co, . Inc., by the manufacturers of
H394

¢ Indianapolis 5, Indiana

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (© 1958 Howard W, Sams & Co,, Inc,,
Indianapolis 5, Indiana . Printed in U,8. of America
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PARTS LIST AND DESCRIPTIONS CHASSIS—BOTTOM VIEW
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM
Ny UsE Tvee | NOTES TEM UsE TYPE NOTES
V1 Preamplifier 68C7
o)
ELECTROLYTIC CAPACITORS >
RATING REPLACEMENT DATA "
oM eap. | vorr FISHER AEROVOX | GORNEW- | \MAllORY | PYRAMID | SANGAMO | SPRAGUE
o. : | PART No. PART No. | DUBLER | paRTNo. | PART No. | PART No. | PART No.
ClA} =30 {150 C515-122 AFH3-17-50 | C0070 FP31l. 4 TMT-7 T-035 TVL-3437
Bl 115 [150
C 15 [150

FIXED CAPACITORS

Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.

REPLACEMENT DATA
ILEM CA';AT'F\I/% = FISHER AEROVOX |CENTRALAB| %%’;ﬁfék ERIE MALLORY | SPRAGUE | NOTES
o. - PART No. PART No. | PART No. | muBitER | paRT No.| PARTNo. | PART No.
c2 .047 | 200 C68P473M2 P288N-047 |DF-503 CuUB2s47 GEM-4147 2TM-847
€3 | 0027 | 200 | C68P272K2 0%
Cc4 1000 CC26GPL02KS IRSD1 . | ED-1000 MCB255 MS-21 10%
Cc5 .0047| 200 CBBP472F2 P288N-0047 {D6-472 CUB6D47 | GP-4700 GEM-8247 5TM-D47
_CG .047 |} 200 C68P4T3IM2 P288N-047 |DF-503 CUB2847 GEM-4147 2TM-847
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
ITEM RATING FISHER NOTES ITEM|  RATING FISHER NOTES
No. No.
[ onms [watT| PART No. © [ OWMS _[WATT| _PART No.
Rl | 56008 RC20BF562K | Note 1 R5 [ 100K RC20BF104K
R2 22meg RC20BF226K R6 120K RC20BF124K
R3 | 68K RC20BF683K R7 | 22K RC20BF223K
R4 22meg RC20BF226K R8 22K RC20BF223K

Note 1 Chassis with pickering cartridge use 39009 in this application

TRANSFORMER (POWER)

REPLACEMENT DATA
ITEM
No RATING FISHER Helldorson Merit Ram Stoncor | Thordorson Triod
. PRI T SEC 1 3EC. 2 PART No. PART No. { PART No. PART No. | PART No. PART No. | PART No.
TL | 1TV 1sv 6.3VCT | T-515-118
@.04A |@ . 00134 @ . 300A

SELENIUM RECTIFIER

" RATING REPLACEMENT DATA
e CURRENT FISHER FEDERAL [INTERNATIONAL| SARKES NOTES
: (Measured) PART No. PART No. PART No. PART No.
Ml L 0013A SR3180 1159 © CR-20 © 00 DPig Tail Leads
L
IE:A PART NAME FISHER NOTES
3 PART No.
M2! Switch 8-505-117 Phono-Tape (Slide Type DPDT)
WIRING DATA
General-use Unshielded Hook-up Wire ........ccooven.. Use BELDEN No. 8530 (Solid) Available in Ten Colars
8524 (Stranded) Available in Ten Colors
Power Cord ....iiviieiiniiiiiiieitnaieintairaanaa Use BELDEN No. 1765-B (6 Ft. Length)
1725-K (74 Ft. Length)
Low-Loss Shielded Lead (Interconnecting).....c.couvvvns Use BELDEN No. 8401

Phono Pick-up Arm Cable ..........vviiiiinanninnnens Use BELDEN No. 8430 (Two Conductor - Twisted)




PHOTOFACT* Folcler

“TRADE MARK

FISHER
MODEL 80-AZ

TRADE NAME Fisher Model 80-AZ

MANUFACTURER Fisher Radio Corp., 21-21 44th. Drive, Long Island City 1, N.Y.

TYPE SET AC Operated 30 Watt Audio Amplifier

TUBES (Five) Types 12ATT AF Amp. -Phase Inv., 12AUTA Driver, (2) EL-37 Output, 5V4G
Rectifier

POWER SUPPLY 105-125 Volts AC-50/60 Cycles RATING 1 Amp. @ 117 Volts AC

PHASE INVERTER BALANCE ADJUSTMENT

1. Disconnect the speaker and connect a 16 ohm, 20 watt
resistor to "GND" and "8 or 18",

2. Connect the audio generator to the amplifier input.
8. Bwitch MPEDANCE SELECTOR to "16".

4. Turn Z-Matic control fully counter clockwise.

the 16 ohm resistor.

5. Connect the wave analyzer or distortion analyzer across

8. Set the audio generator to 1000 cycles and adjust the
attemuator so that the amplifier produces 20 watts (17.85
volts RMS) across the 16 ohm resistor.

7. Tune the wave analyzer to the second harmonic of 1000
cycles or, if a distortion analyzer is used, tune it for
minimum reading at 1000 cycles.

8. Adjust the phase inverter balance control (R4) for mini-
mum distortion.

HOWARD W. SAMS & CO,, INC.

*‘The listing of any available replacement part herein does not consfitute in any
case a recommendation, warranty or guaranty by Howard W. Soms & Co., Inc.,
as ta the quality and suitability of such replacement part, The numbers of these
ports have been compiled from information furnished to Howard W. Sams & Co.,
Inc., by the manufacturers of the particular type of replacement part listed.”
“‘Reproduction or use, without express permission, of editarial ar pictorial con-

G2

¢ Indianapolis 5, Indiana

tent, in any monner, is prohibited. No patent liability is assumed with respect fo
the use of the information contained herein, Copyright 1957 by Howard W,
Soms & Co,, Inc., Indianapolis 5, indiana, U. S. of America. Copyright under in-
ternational Copyright Union. All rights reserved under Inter-American Capyright
Union (1910) by Howard W. Sams & Co., Inc."  Printed in U. S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

e UsE TYPE | NOTES Tem UsE TP | NOTES
V1l | AF Amp.-Phase Inv, 1ZATT v4 CQutput EL-37
V2 | Driver 1ZAUTA v Rectiffer V4G
V3 | Output EL-37
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA -
ITEM CORNELL-
FISHER AEROVOX MALLORY PYRAMID SANGAMO SPRAGUE
No. [ CAP. | VOLT. PART Mo. PART No. | DUBIER | pART No. PART No. PART No. | PART No.
ClA [a40 (500 C-522-114 AFH2-72 B0530 FP288 TMD-62 D-275 TVL-2640
B la40 500
C2A |a40 450 C-1798 AFH2-57 B0450 FP238 TMD-54 D-235 TVL-2764
B |ad0 450
C3 [50 50 C-508-15 PRS50V50 BRE605 TC39 TD-50-50 FM-0550 TVA-1308
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
WEM | ap Tvorr| FBHER AEROVOX |CENTRALAS] CORNELL. T gie MALLORY | SPRAGUE | NOTES
- * PART No. PART No. PART No. PART No. PART No. PART No. PART No.
C4 |.22 200 C69P224V2 P288N-22 CUB2P22 PT4022 2TM-P22
c5 |220 CC-21GP221K8 NP0-8I220 |D6-221 22R5T22 | 811-221 $TCC-T22
ce .022 400 88P223M4 P488N-Q22 CUB4822 | a17-02 PT4122 4TM-822
cT |.022 400 88P2323M4 P488N-022 CUB4822 | 817-02 PT4122 4TM-822
cs .1 400 68P104M4 P488N-1 DF-104 CUB4PI1 PT401 4TM-P1
co .1 400 88P104M4 P488N-1 DF-104 CUB4P1 PT401 4TM-P1
C10 5000 C-508-122 DI1-005 DD-502 K080 811-005 DC-b526 5GA-Db
cl |.047 800 C-88P473M6 BPD-05 DF-503 CUBB84"7 PT8147 8TM-847
Cl2 |82 1469-000082 |D6-820 TZ28 801-820 MS-482 Note 1
Cl3 420 Note 1
Cl4 {.01 800 C-2747 BPD-01 D6-103 CUBBS1 GP3-333-103 | PT6l 6 TM-81
Note 1. Not used in some versions.
CONTROLS
TEM RATING REPLACEMENT DATA
No. RESIST- FISHER CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
" ANCE WATTS! PART No. PART No. PART No. PART No. PART No.
RIA [10000 i R557-128 |AB-5 A47-1000-8 | Qu-108 U4 Z-Matic
B |Shaft Not Req. |[AK-8 RS-3/18 NQ D8~37 Attach to R1A
C [8witch Not Req. |KB-1 SWE-12 78-1 Us-28 Attach to R1A
R2A |[100K ) R557-121 U40 Peak Power
B [Shaft Not Req. DB-37 Attach to R2A
R3A |500K ) R-2815-9 |AB-59 A47-500K-S8 | QLI-133 8U-50 Level
B [Shaft Not Req. [AK-! FKS-1/4 Not Req. Not Req. Attach to RSA
R4A |50K 3 R-50000~5 {AB-31 A47-50K-8 Qli-123 8U-35 Balance
B |Shaft Not Req. |AK-1 FKB-1/4 RQ Not Req. Attach to R4A
R5 |35K H Peak Power Indicator Notel.

Note 1. Not used in some versions.

L8013
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PARTS LIST AND DESCRIPTIONS (Continued) CHASSIS—BOTTOM VIEW

69

@

RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
REPLACEMENT DATA REPLACEMENT DATA
MEM| RATNG FISHER RC NOTES | | TEM| RATNG  [FmmEm s =
o PART No. PART N No. NOTES =
OHMS IWATT 0. OHMS |WATT] PART No. PART No.
RO | 15000 RC-20BF152K| BTS-1500 R20 | 100K RC-20BF104K| BTS-100K
rR7 | 220K RC-20BF224K BTS-220K R21 | ésoon RC-20BF682K BTS-6800
R8 | 1ok RC-20BF103K| BTS-10K R22A| 3500
R9 | look RC-20BFI04K| BTS-100K B| In 10 §{ R-557-128
RI0 | 68K RC-20BF683K BTS-88K c| 10
RL | 470K RC-20BF474K BTS-4T0K D| 1000 5
R12 | 470K RC-20BF4T4K BTS-470K R23 | 820K RC-20BF824K BTS-820K
R13 | 150K RC-20BFI64K| BTS-150K R24 | 2.2Meg BTS-2.2Meg | Note 1
Rl4 | 150K RC-20BFI64K| BTS-150K R25 | 186K RC-20BFI83K| BTS-18K Note 1
RI5 | 47000 RC-20BF472K BTS-4700 R26 | 22000 RC-20BF222K BTS-2200
RI6 | 470K RC-20BF474K BTS-470K R2T | 8%0a RC-20BF331K| BTS-330
R17 | 470K RC-20BF474H BTS-470K R28 | 23000 RC-20BF222K BTS-2200
R18 | e8n BTS-68 Note 1 R39 | 10K RC-20BF103K| BTS-10K
R19 | 680 BTS-68 Note 1 R30 | 10K RC-20BF103K| BTS-10K
Note 1. Not used in some versions. @ @
TRANSFORMER (POWER) ,
REPLACEMENT DATA @ @
lLE:‘ RATING FISHER Halldorson Merit Stoncor | Thordorson Triod
T S [ Sic 2 [ Sc | PART No. PART No. | PART No. [ PART No. | PART No. | PART No.
TL |UTVAC |80OVCT | 6.3VCT T-557-128 @
@1 @.10ADC @3.24
TRANSFORMER (AUDIO OUTPUT) @ @
N REPLACEMENT DATA
ILEOM IMPEDANCE FISHER Halldorson Merit Stancor | Thordarson Triad NOTES @
- PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T2 |43000| 180 | T-557-123
FUSES
REPLACEMENT DATA @ @
ITEM FISHER LITTELFUSE BUSS
No. | TYPE |RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER @ )
Ml | 3AG 3A 312003, 342001 AGC 3 HKP
250V (3AG 3A) @
TEM1 AT NAME FISHER NOTES @
. PART No. L/
M2 Neon Bulb V-NE-51 #NEBL . Voltage Regulator
M3 Neon Bulb 1-557-120 Power Indicator
M4 | Bwitch §-505-117 Qutput Impedance Selector (DPDT-Slide Type)
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DRIVER OUTPUT
(D12AT7  PHASE INV @a12auv7A ®EL-37

s[160v @ —ijl\mv—
35\;: ” oV/ __i

g
8
N
v
3
<
=
)
o

“YEL
< 4

= ' = I |
@ 3470.( § sk @ §470K @ g‘ @5 2100w (s:gmon Z-MATIC
® =500 o) 5omtg :
@ C< 1 =

022 o L
1igov ) It =
@s12a07A @EL-37 o ooy
® DRIVER QuTPUT
@ 100K
 AAA—s——
80K

REStSTANCE READINGS

ITEM] TUBE | Pinl Pin2 Pin3 [ Pind | Pin5 Pin 6 Pin7 Pin8 | Pin9 [ e |
Vi]ieaw || toak {oe 10000 | .la RL + 120K Y200K | 100K e =
1. DC voliage measurements taken with vacuum tube voltmeter; V2

AC vollages measured at 1000 ohms per volt.

Socket connections are shown as bottom views.
Measured values are from socket pin to common negative. viln.
Line voltage maintained at 117 volts for voltage readings. B3 [} NC 1o 230 70 470K TP A 3700
Nominal tolerance on component values makes posaible &
variation of + 15 In vollage and resistance readings. Va3 | ne 1o 2200 1700 |470K TP 1o 3700
All controls st minimum, proper cutput load

12AUTA|| 1160K 470K 47000 la 1o [t 160K 470K 47000 e

Y

V5 | svag | N 33K N 95a NC 900 NC 3K

1 MEASURED FROM PIN 8 OF V5.
NC NO CONNECTION
TP TIEPOINT

© SEE PARTS LIST FOR ALTERMATE
A PHOTOFACT STANDARD NOTATION SCHEMATIC v on Apmvisme
© Howard W. Sams & Co., lac. 1957




*1Ra0E MARK

Puotoract” Folder

GROMMES
MODEL 212

TUBES (Flve)

POWER SUPPLY

110-120 Volts AC-80 Cycles

TRADE NAME Grommes Model 212
MANUFACTURER Preclsion Electronics, Inc., 9101 King Ave., Franklin Park, Il
TYPE SET AC Operated 8 Channel Preamplifier

Types 12AX7 Phono Preampllfler, 12AX7 AF Amp. -Cath, Follower, 12AX7 AF Amplifler,
12AX7 AF Amp. - Cath. Follower, 6X4 Rectifier

RATING .25 Amp @ L7 Volts AC (22 Watts)

HOWARD W. SAMS & CO,, INC. « Indianapolis 5, Indiana

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co,, Inc., as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished

to Howard W, Sams & Co.. Inc., by the manufacturers of
142

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (© 1957 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiana . Printed in U,S, of America
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CHASSIS BOTTOM VIEW-CAPACITOR IDENTIFICATION
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MIC INPUT

TAPE HEAI
INPUT

TURNOVER SW M5 SHOWN

SELECTOR SW M6 SHOWN

IN AUX POSITION

SW SEQUENCE:

Aux

TUNER

TAPE

PHONO#L (MAG)

PHONO PRE-AMP

RUMBLE FILTER SW M8
SHOWN IN ON POSITION

® @

~AAA

PHONO# 2
MiC

Scuvawn—

al7meg  AF AMP

REAR V]EW
ROLLOFF
SWITCH

@AnA

X7

310v

041

e

CATHODE FOLLOWER
e 1287
6

o MEASURED FROM PIN 3 OF V1
= MEASURED FROM PIN 3 OF v4

& MEASURED FROM PIN 8 OF V2
NC NO CONNECTION

A PHOTOFACT STANDARD NOTATION SCHEMATIC

Howard W. Sams & Co., lnc. 1957

I
i
IN TAPE POSITION i ° ——
SW SEQUENCE: i @ 100 73
1. TAPE | mmf,
2.80 i 100K 3.3meg
3. RIAA-500! 1w 51 m @_I_ @_Llom . lmegl :
4. LP-500 ) mmi mm§
5. 00 | 410 !
TAPEAMP INPUT 6, MiC | mr mm, Tmm RVIEW
|
TAPE AMP | 43 T’“"" REAR VIEW SELECTOR
LEVEL ! 2 Tléwol?gak SWITCH
1 5
o ls;zr.*i— T
) / / B
\1\4 ! — ___1, //
2 N\ 1 ROLLOFF SW M4 SHOWN
) - M5) IN TAPE POSITION
SW SEQUENCE:
‘ 1. TAPE
2.6
3. 10.5-12
TUNER INPUT 4. RIAA
5. LP-16
NER
—?T,_EVEL 6. SCRATCH FILTER
®F
AUX INPUT =
AUX
= LEVEL
i)OKi
RESISTANCE READINGS
ITEM| TUBE Pint Pin 2 Pin3 Pin 4 Pin§ Pin 6 Pin? Pin 8 Pin9
V1 | 12AX7 || t 147K INF INF 30 3 INF 0a 10000 | 0o
V2 | 12AXT || 1 121K | 1Meg 10000 In k] T 15K 1Meg 100K 60 1. DC voltage measurements taken with vacuum tube voitmeter;
AC voltages measured at 1000 ohms per volt.
V3 | 12AXT | t 115K | 1Meg 10000 6a 60 1 115K | 0o 32000 90 2. Socket connections are shown as bottom views.
3, Meesured values are from socket pin to common negative.
V4 | 12aXT {{ t 15K 1.1Meg | 100K 90 90 1 115K | 480K 10000 12a 4. Line voltage maintained at 117 volts for voltage readings.
- 5. Nominal tolerance of component values makes possible a
V5 | 6X4 11000 NC INF INF NC 12000 20K{Min) variation of + 15%in voitage and resistance readings.
ALL MEASUREMENTS TAKEN IN "TAPE" POSITION 1 MEASURED FROM PIN7 OF V5 8. All controls at minimum, proper output loaj connected.

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION
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TAPE QUTPUT

— ST :
LOW FREQ. SW M1 i | |
SHOWN IN 150 CPS ———t— meg | i
' ]
@ | LOW FREQ| !
|| BALANCE ! |
o— | ! !
| [ S i i
| | (
1 t
) l
| i
’ @__10000; !
—=mmf} H
L@ T, . |
' @ 10200 i ! !
TAPE MONITOR SW M7 Lo ¢T3 =047 | Il
SHOWN N NORMAL POSITION 10000 AFAMP : : CATHOOE FOLLOWER
S \
LOUDNESS\@§HK ®12ax7 ) i (e 12ax7
smKA \\ §[250V 1[200v '1 , | VOLUME :@ 1
TAP @ 100K v ooV 1% ’ s i
{ 8 —2V =
& 200K e I 2 K TR 3s0v
047 hiosv B 4@ A
= %meg W ouTPUTS
o
22000

O] @=siomt = 2'5"}‘”%?' @ 3inesl TRE
— w 1meg
100K== 2 100K
@3 o i o)

l ) A
@ gx; 35gv 350v _wm(

PRESENCE SW M9 SHOWN
N 3000 CPS

PRESENCE

o
0K Tm

10000
N mmf
[} -]
® O @ 3o
s L LS

LOUDNESS SW MI10
SHOWN IN ON POSITION

A
350V
@ 6X4 10K SOURCE

@A “[@i0mfd

AC RECEPTACLE RED 310VAC

30v @ . IA45  9A45  GAL5  45A9
- ST izsvﬁ—%WOWh
W = AT‘SOUmfd @B-Tmmd

GRN

GRN
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PARTS LIST AND DESCRIPTIONS PARTS LIST AND DESCRiPTIONS (Continued)

i

TUBES ( GENERAL ELECTRIC, SYLVANIA) CONTROLS
" RATING REPLACEMENT DATA
TE USE TYPE | NOTES TEM USE TYPE NOTES 'LE:‘ SETe GROMMES | CENTRALAE | CLAROSTAT RC MALLORY INSTALLATION NOTES
I o " "| "ANCE |WATTS[ PART No. PART No. PART No. PART No. PART No.
ono Preamplifler 7 V4 | AF Amp. -Cath. Follower | 12AX7
V2 | AF Amp. -Cath. Follower | 12AX7 v5 Rectlﬂepx: 6X4 RIA 500K -% LC2X500K Q18-133XX Loudness, Tap® 100K & 200K
V3 | AF Amplifier 12AX7 J B | 500K H MI1-133 Volume
R2A | 2Meg H LFBC2M B-76 A47-2Meg-Z| Q13-139 U55 Low Freq, Bal.
B | Shaft Not Req. RS-2 Not Req. Not Req.
R3A | 1Meg H GTC-IM r‘i'” A47-1Meg-8 | QI1-137 Ub4 Trehle
B | Shaft ot Req. RS-2 Not Req. Not Req.
ELECTROLYTIC CAPACITORS R4A | Meg i GTC-IM B-89 A47-1Meg-8 | QI1-137 U54 Bass
Em RATING REPLACEMENT DATA B | Shaft . Not Req. RS-2 Not Req. Not Req.
o ear lvorr, GROMMES AEROVOX comlqsu.- MALLORY PYRAMID | SANGAMO | SPRAGUE R5A | 50K H PC50K B-34 A47—25K-V Q,14t 11‘23‘ Usd Presence
PART No DUBILIER PART N PART N PART No PART No. B | Shaft Not Req. RS-2 Not Req. Not Req.
PART No. . PART No. o. o. . . R6A | 500K 1 VC500K B-60 A47-500K-Z | QI3-133 v4s Input Level AUX.
CIA| <40 | 400 AFH4-17-48 B0420 D-400 B | Shaft Not Req. RS-2 Not Req. Not Req.
B| w30 | 350 BRI045 MT-4530 RTA | 500K H VC500K B-60 A47-500K-Z | QI3-133 u48 Input Level Tuner
c|alo ]300 B | Shaft Not Req. RS-2 Not Req. Not Req.
C2A| wl0 350 AFH2 47 B0370 Fp23l TMD-47 D-200 TVL-2750 R8A | 500K H VC500K B-60 A47-500K-2 { Q13-138 U48 Input Level Tape Amp.
B} al0 350 B | Shaft Not Req. RS-2 Not Req. Not Req.
C3A| wl0 | 350 AFH2-47 B0370 FP231 TMD-47 D-200 TVL-2750 ROA | 500K H VC500K B-60 A47-500K-Z | QI3-133 u4s Input Level Mag. Phono #1
B| alo | 350 B | Shaft Not Req. RS-2 Not Req. Not Req.
C4A| o500 | 25 BR5002 WD065 TD-500-25| MTH-2560 | TVL-2233 RIOA | 500K H VC500K B-60 A4T-500K-Z | QI3-133 U4s Input Level Phono #2
B| 4500 | 25 BR5002 TC2505 TD-500-25] MTH-2550 B | Shaft Not Req. RS-2 Not Req. Not Req.
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper RESISTORS
Capacitors, ond in mmfd. for Mica and Ceramic Capacitors. All wattages 1/2 watt, or less, unless otherwise listed.
RATING REPLACEMENT DATA REPLACEMENT DATA REPLACEMENT DATA
MM larNerr|  cromMes | aemovox [centauas] SORNEL- | ke [ mauory | seracue | NOTES | [ M| RATING GROMMES RC NoTes | | [TEM| RATING GROMMES IRC NOTES
PART No. PART No. PART No. PART No. PART No. PART No. PART No. g OHMS |WATT PART No. PART No. g OHMS [WA PART No. PART No.
c5 |100 1468-0001 D§-101 | 5W5TIL ED-100 MC235 1FM-31 Rl 47K BTS 47K R33 47K BTS47K
ce |.22 200 P288N-22 CUB2P22 GEM-2022 | 2TM-P22 RI2 |4k BTS4TK R34 22000 BTS-2200
C7 |.047 | 400 BPD-05 DF-503 | CUB4S47 GEM-4147 | 4TM-§47 RI3 |10k 5% 1 Note 1 R35 |22K BT8-22K
cs8 (10000 BPD-0! DD-103 |BYA6Sl | ED-0I DCsl SHK-SI R4 470K BTS 470K R36 |IMeg BTS-IMeg
c9 (330 BPD-00033 | DD-331 |LIOT33 | ED-330 UC-5333 | 5GA-T33 RIS |IMeg BTS-IMeg R37 (100K BTS-100K
Clo (470 BPD-00047 | DD-471 |BYAIOT47| ED-470 UC-5347 | 5GA-T47 RI |l0008 5% | 1 Note 1 R38 {10008 BTS-1000
Cll {800 BPD-0008 | DD-801 |L10T8 5GA-T8 RIT |100K 5% | 1 Note 1 R39 |68K BTS-88K
Cl2 {1500 BPD-0015 DD-152 | BYAIODI5 | ED-0015 DC5215 5HK-DI5 RI8 |3.3Meg BTS-3. 3Meg R40 |88K BTS-68K
C13 |1000 BPD-001 DD-102 |BYA6Dl | ED-1000 DC521 SHK-DI RI9 |1Meg BTS-1Meg R4l 68K BTS-68K
Cl4 (2000 BPD-002 DD-202 | BYAIOD2 | ED-002 DC522 SHK-D2 R20 |1Meg BTS-1Meg R42 10K BTS-10K
C15 |2000 BPD-002 DD-202 [BYALOD2 | ED-002 DC522 5HK-D2 Rzl |4.7Meg BT84, TMeg R43 [100K BTS-100K
Cl16 |4000 BPD-004 DD-402 |BYALOD4 | ED-004 UC-524 5HK-D4 R22 |100K BTS-100K R44 {10008 BTS-1000
c17 (1000 BPD-001 DD-102 |BYA6Dl | ED-1000 DC521 5HK-DI R23 |100K BTS-100K R45 |IMeg BTS-1Meg
c1g |.047 | 400 BPD-05 DF-503 | CUB4S47 GEM-4147 | 4TM-847 R2z4 10008 BT8-1000 R46 |22000 BT8-2200
c1e |1 400 P4BEN-1 DF-l04 |CUB4PI GEM-401 | 4TM-PI R25 |IMeg BTS-1Meg R47 100K BTS=100K
c20 {1000 BPD-001 DD-102 |{BYA6Dl | ED-1000 DC521 5HK-DI R26 |22000 BTS-2200 R48 (10K BTS-10K
C2l [.047 | 400 BPD-05 DF-503 | CUB4347 GEM-4147 | 4TM-847 R27 100K BTS-100K R46 10K BTS-10K
c22 |.1 400 P488N-1 DF-l04 |CUB4P! GEM-40l | 4TM-P! R28 |47K BTS47K R50 |22K BTS-22K
c23 (10000 BPD-01 DD-103 |BYA6Sl | ED-0l DC5l 5HK-S1 @ R20 |470K BTS-470K R51 22K BTS-22K
C24 [10000 BPD-01 DD-103 |BYA6Sl | ED-0l DC5I SHK-81 @ R30 |22K BTS-22K R52 {27000 1 BTA-2700
c25 (10000 BPD-01 DD-103 |BYA6§l | ED-0l DCSI 5HK-S1 @ R3l |100K BTS-100K R53 (27000 1 BTA-2700
C26 10000 BPD-01 DD-103 |BYA6S! [ ED-0l DCsl SHK-S1 @ R32 (10008 BTS8-1000 R54 100 10 PWI10-10
c27 |5l st 51 GP-51 t
c28 10000 BPD-01 DD-103 |BYA6S! | ED-01 DCs1L 5HK-S1 Note 1. Low noise deposited carbon resistor.
c28 15000 BPD-015 DDI18-153| BYAI0515 | ED-016 SHK-GL5
C30 |.047 | 400 BPD-05 DF-503 |CUB4847 GEM-4147 | 4TM-847
C3l |.047 | 400 BPD-05 DF-503 | CUB4847 GEM-4147 | 4TM-847 %
c32 10000 BPD-01 DD-103 |BYA6Sl | ED-01 DC5LL 5HK-S1
¢33 10000 BPD-01 DD-103 |BYA68l | ED-0l DC5IL SHK-SL | @ TRANSFORMER (POWER)
C34 [10000 BPD-01 DD-103 |BYA6Sl | ED-0l DC51 5HK-S
€35 |1 400 P48BN-1 DF-104 |CUB4PI GEM-401 | 4TM-Pl EM RATING REPLACEMENT DATA
c36 |5000 BPD-005 DD-502 |BYA6D5 | ED-005 DC525 5HK-D5 N GROMMES Holldorson [ Merit Stancor | Thordarson|  Triad
C37 15000 BPD-005 DD-602 | BYA6D5 | ED-005 DC525 5HK-D5 °- ] 7 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
c36 470 BPD-00047 | DD-471 |BYAIOT47| ED-470 UC-5347 | 5GA-T47 - SEG. 1 L SC. 2
C30 |.047 | 400 BPD-05 DF-503 | CUB484T7 GEM-4147 | 4TM-§47 Tl | UTVAC | 640VCT | 6, 3VAC | 23VAC TP-212
C40 [.047 | 400 BPD-05 DF-503 |CUB4S47 GEM~4147 | 4TM-547 ®@ .25A (@ .010A{ @ .8A | @ .300A
c4l |.25 800
When C23 15 20000MMF C24 18 not used. @ Wwhen C32 18 20000MMF C33 s not used.
When C25 18 20000MMF C28 1s not used. @ Not used In some verslons.
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PARTS LIST AND DESCRIPTIONS (Continued)

COILS
REPLACEMENT DATA
"NE:“ USE GROMMES MEISSNER MERIT MILLER NOTES
) PART No. PART No. PART No. PART No.
L1 Tone Choke 220 Milllhenries
SELENIUM RECTIFIER
RATING REPLACEMENT DATA
'LE:‘ CURRENT GROMMES FEDERAL (INTERNATIONAL] SARKES NOTES
) (Measured) PART No. PART No. PART No. PART No.
Ml .3A 1017 ClB 604B
FUSES
REPLACEMENT DATA
WTE GROMMES LITTELFUSE BUSS
No'f‘ TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
M2 | 8AG iA 312, 500 342001 AGCH HKP
260V (3AG A 250V)
MEMI  pART NAME GROMMES NOTES
. PART No.
M3 Pilot Lamp #51
M4 Swltch Rolloff DB (Rotary Wafer Type)
M5 Switch Turnover CPS (Rotary Wafer Type)
Mé Switch Input Selector (Rotary Wafer Type)
M7 Switch Tape Monlior (Slide Type SPDT)
M8 Swltch Rumble Fliter (Slide Type SPDT)
M9 Swltch Presence (Slide Type SPDT)
MI10{ Switch Loudness (Slide Type DPST)
Mll Switch Low Freq. (Slide Type SPDT)
Ml2| Switch Power On-Off (8lide Type SPDT)




Protoract” Folder

TAADE NaRX

GROMMES
MODELS 221

TRADE NAME Grommes Model 221

TYPE SET AC Operated Audio Amplifier

5U4GB Rectlfier

POWER SUPPLY 110-120 Volts AC - 60 Cycles

MANUFACTURER Precision Electronics, Inc. 9101 King Ave., Franklin Park, Il

TUBES (Five) Types 12AU7 AF Amplifier, 12AU7 AF Amp. - Phase Inv., (2) 6L6GB (or) 5881 Output,

RATING .9 Amp. (@ 117 Volts AC (9 Watts)

HOWARD W. SAMS & CO., INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
to Howard W, Sams & Co., Inc., by the manufacturers of
Hl44

¢ Indianapolis 5, Indiana

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (¢ 1957 Howard W. Sams & Co., Inc.,
Indianapolis 5, Indiana . Printed in U,S. of America

LZT STAAOW
SIWWORUIO
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ILE:\ USE TYPE NOTES ITEM USE TYPE NOTES
V1 AF Awmplifler 12AU7 V4 Output 6L.6GB Note 1
v2 AF Awp, - Phase Inv. 12AU7 V5 Rectifier 5U4GB
\L] Qutput 6L6GB Note 1
Note 1. Some versions may use type 5881
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
' - -
M| cap. (voir.|  GROMMES aerovox | GORMELL | maoRY | PYRAMID | SANGAMO | SPRAGUE
- : . PART No. PART No. ThER PART No. PART No. | PART No. | PART No.
Cla =40 450 AFH3-50-05 0372 FP396.1 TMQ-12 Q-040 TVL-3842
B =20 450
C 420 450
c2 10 250 PRS350V10 BRI045 TC52 TD-10-250 MT-4510 TVA-1504
C3 50 50 PRS50V50 BR505 TC39 TD-50-50 MT-0550 TVA-1308
FIXED CAPACITORS
Copacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
ITEM | __RAT CORNELL-
GROMMES AEROVOX [CENTRALAB| ERIE MALLORY SPRAGUE NOTES
No. [ CAP. | VOLT PART No. PART No. | PART No. | PUBILER | pagt No.| PARTNe. | PART No.
C4 |.22 200 P266N-22 CUB2P22 GEM-2022 2TM-P22
C5 | 250 BPD-00025 DD-251 | L10T25 ED-250 UC-5325 5GA-T25
ce .22 200 P288N-22 CUB2P22 GEM-2022 2TM-P22
cT |[.1 400 P48BN-1 DF-104 | CUB4P1 GEM -401 4TM-P1
c8 |.1 400 P488N-1 DF-104 | CUB4Pl GEM -401 4TM-P1
c9 |20 NP0 -SI 20 D6-200 | L10Q2 ED-20 10%
CONTROLS
rem RATING REFLACEMENT DATA
No. | TESTET GROMMES | CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
' ANCE- WATTS{ PART No. PART No. PART No. PART No. PART No.
RIA 500K 3 VC500K B-60 A47-500K-Z Ql3-133 u4s Galn
B Shaft Not Req. RS-2 Not Req. Not Req.
R2A | IR 4 Damping (Wire Wound)
B | IR 4 Damping (Wire Wound)
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
REPLACEMENT DATA REPLACEMENT DATA
'LiM RATNG  I"GromMES IRC NoTes | | ITEM| RATING GROMMES iRC NOTES
" | oHms [waT| PART No. | PART No. " [ onms [wari] PART No. | PART No.
R3 | IMeg BTS-IMeg RI2 | 56K 1 BTA-56K
R4 | 22K BTS-22K RI3 | 22K 2 BTB-22K
R5 | 100K 1 BTA-100K \Rl4 | 100002 BTS-1000
R6 | 100K BTS~-100K RI15 | 100K BTS-100K
R7 | 10000 BTS-1000 RI16 | 10008 BTS-1000
R8 | 22K BTS-22K RI17 | 100K BTS-100K
R9 | 22000 BTS-2200 RI18 | 4000 10 13/4A-400
RIO | IMeg BTS-1Meg RI9 | 22K BTS-22K
RIL | 47K 1 BTA-47K R20| 22K 2 BTB-22K
R2l { 10K 1 BTA-10K

49919 99919 4ZNvel LNVvil

aovNns

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued)

TRANSFORMER (POWER)

" REPLACEMENT DATA
ILEOM RATING GROMMES Halldorson Merit Stoancor | Thordarson Triad
. TS TS 2 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl HNIVAC | 760VCT | 5VAC 6. 3VCT TP5SUA 25R08 HSM-207
@ .0A | @ .oA| @3A | @ 2.5A

@ Drill new mounting hales.

TRANSFORMER (AUDIO OUTPUT)

REPLACEMENT DATA
'LEM IMPEDANCE " GROMMES | Halldorson | Merit Stancor | Thordarson | Triad NOTES
o. PART No. | PARTNo. | PART No. | PART No. | PARTNa. |PART No.
PRI, | SEC.
T2 |6s00n] 180 Toz2 HAL A-3102 22839 | HSM-186 (D Drill new mounting holes.
CT | Tap® @
80, 40)

FILTER CHOKE

RATINGS REPLACEMENT DATA

ILEM I‘;%Et_l", D.C. I:(‘)DlCJSEQENNCTE GROMMES Halldarson Merit Stoncor | Thordarson Triod

© | cUrRenT | RESISTANCE | Sjoo0"A0) PART No. PART Nc.| PART No.| PART No. | PART No. | PART No.
| .l0A 510 2Hy CH2 C5026 C-2074 | C-2304 | 26C43 c-23X

FUSES
REPLACEMENT DATA
GROMMES LITTELFUSE BUSS
TEM | Tvee |RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
Ml | 3AG 3A 312008, 342001 AGC3 HCM
(3AG-34)

©
©
©
&)
©
)
©
©
©
©
®
&
©
®)
©

CHASSIS—BOTTOM VIEW
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INPUT

OUTPUT

A 12AU7 (e 12AU7 6L6GB L jo000
8oV :
i_ 3ov i
2 160
T 5
= 50V| zy 22K @
®s s 0|8
20 c
T nmmf b
low 450V
E=150mfd
o _l G
7
= = L /
= B//
315v Sia
oM
56K
vz @33 @5“’“
85V 1349 :
AR
L2 o= S W— T s
| 2 } R 10000
®F 2 I 20sv
= PHASE INV OUTPUT
(s 12aU07 6L6GB
450V
@ YEL SOURCE
AC RECEPTACLE %
l\ i RECT SoUfce
Bk || rep 37ovac () 5U4GB
\ R 10mfd
2.50 RESISTANCE READINGS
275V
soﬁR7c55 [TEM] TUBE][ Pinl | Pin2 | Pin3 | Pind | Pin | Pin6 | Pin7 | Pin8 | Pin9
BIK | RED 370vAC vl |reaur ff ek | inF INF W00 | W02 | INF 100K |10000 | 4000
JUMPER WIRE PRE-AMP SOCKET
vz f1aaur 1 7sk |t Lameg] 2¢ woa |00 |teK [tk |2x 4000
34 GRN oY v3 |6Leee || TP 4000 t2a5a |t 100 | 100K i3 000 4000
GRN-YEL va |66 || TP a0 [t2e [t1ise (10K [TP wa | 4000
SHORTING vs | suacs [t ne 20KMin | NG 560 NC sla NC 20KMin)
GRN T~ MEASURED FROM PIN 2 OF V5
TP TIEPOINT

10K
w

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W, Sems & Co., Inc. 1957

e wRN

DC voltage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per volt.
Socket connections are shown as battom views.
Measured values are from socket pin to common negative.
Line voltage maintained at 117 volts for voltage readings.
Nominal tolerance of component values makes possible a
variation of + 15%in voltage and resistance readings.

All controls at minimum, proper output load connected.

NC NO CONNECTION




PuoTtoract Folder

HAMILTON
MODEL PMX-6

TRADE NAME Hamilton Model PMX-6
MANUFACTURER Hamilton Electronics Corp., 2726 W, Pratt Ave., Chicago 45, 1il.
TYPE SET AC Operated 6 Channel Preamplifier Mixer

TUBES (Three)
12AX7 Channels 5-6 Preamplifler

POWER SUPPLY 110-120 Volts AC - 60 Cycles

Types 12AXT Channels 1-2 Preamplifier, 12AX7 Channels 3-4 Preamplifier,

RATING .04 Amp. @ 117 Volts AC ( 5 Watts)

HOWARD W. SAMS & CO., INC.

“The listing of ony available replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such replacement part. The numbers of these
parts have been compiled from information furnished to Howard W. Sams & Ca.,
Inc., by the manufacturers of the particular type of replacement part listed."
“Reproduction or use, without express permission, of editorial or pictorial con-

G994

» Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W,
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in-
ternational Copyright Union, All rights reserved under Inter-Americon Copyright
Union (1910) by Howard W. Sams & Co,, Inc."  Printed in U. S. of America

9-XWd 13aOwW

NO11IWVH
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
No. USE TYPE NOTES No. USE TYPE NOTES
V1 [Channel 1-2 Preamp. 12AX7 V3 | Channel 5-8 Preamp. 12AX7
V2 |Channel 3-4 Preamp. 12AX7
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
Tt cap. |vour|  EaMITON apovox | SORNELL | malORY | PYRAMID | SANGAMO | SPRAGUE
. - ) PART No. PART No. PART No. PART No. PART No. PART No. PART No.
Cl1A 440 150 (Note 1) AFH3-09 [ofe,]:11] FP3lL 4 TMT -8 T-040 TVL-3438
B w30 150
(o] 20 150
Note 1: Some versions may use 20-20-20MFD unit in this application.
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
ITEM CORNELL-
HAMILTON | AEROVOX (CENTRALAB ERIE MALLORY | SPRAGUE [ NOTES
No. | CAP. | VOLT |  “p,pT No. PART No. | PART No. | DUBIER | papT No.| PARTNo. | PART No.
c2 10000 BPD-01 DD-103 [BYA®8SI ED-01 DCs51 5HK-S1
Cc3 10000 BPD-01 DD-103 |BYAGS] ED-01 DC51 5HK~S1
C4 10000 BPD-01 DD-103 |BYASS] ED-01 DC511 5HK-S1
C5 10000 BPD-01 DD-103 |BYASSI ED-01 DC51L 5HK-51
o] 10000 BPD-01 DD-103 [BYA6sl ED-01 DC511 SHK-S1
C7 10000 BPD-01 DD-103 |BYA6S] ED-01 DC51L S5HK-S1
CONTROLS
rem TATING REPLACEMENT DATA
No. RESIST. HAMILTON CENTRALAB { CLAROSTAT 1RC MALLORY INSTALLATION NOTES
) ANCE' WATTS| PART No. PART No. PART No. PART No. PART No.
RIA 500K ] B-60 A47-600K-Z |Q13-133 u4s Channel 1 Volume
B | Shaft Not Req. K8§-3 Not Regq. Not Req,
R2A | 500K ] B-60 A47-600K-Z |Q13-133 U48 Channel 2 Volume
B | Shaft Not Req. Ks8-3 Not Req. Not Req,
R3A | 500K i B-60 A47-500K-Z| Ql13-133 u4s Channel 3 Volume
B | Shaft Not Req. Kss-3 Not Req. Not Req,
R4A | 500K ¥ B-60 A47-500K-Z |Qi3-133 u4s Channel 4 Volume
B | Shaft Not Req. KsS-3 Not Req. Not Regq.
R5SA | 500K H B-60 A47-500K-Z |Q13-133 u4s Channel 5 Volume
B | Shaft Not Req. KS8-3 Not Req. Not Req.
R6A | 500K H B-60 A47-500K-Z [Q13-133 u48 Channel 8 Volume
B | Shaft Not Req. Ks8-3 Not Req. Not Req.
C | Switch KB-1 SWE-12 78-1 Us-26

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued)
RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

n ATING REPLACEMENT DATA REPLACEMENT DATA
EM HAMILTON IRC NOTES| [ /TEM|  RATING  [yaMO.TON RC
No. PART N Ne. NOTES
OHMS _|WATT - PART No. OHMS |WATT| PART No. PART No.
RT | 470K BTS-4T0K RI8 | 150K BTS-150K
R8 | 100K BTS-100K RIS | 470K BTS~4T0K
R9 | 150K BTS-150K R20 | 100K BTS-100K
RI0 | 470K BTS-470K R2l | 150K BTS-150K
Rl | 100K BTS-100K R22 | 470K BTS~4T0K
Rl2 | 150K BTS-150K R23 | 100K BTS-100K
RIZ | 470K BTS-470K R24 | 150K BTS-150K
R4 | 100K BTS-100K R25 | 33K BTS-33K
RI5 | 150K BTS-150K R26 | 33K BTS-33K
RIS | 470K BTS-4T0K R27 | 10K BTS-10K
RI7 | 100K BTS-100K
rm REPLACEMENT DATA
No. RATING HAMILTON Holldorson Merit Stoncor | Thordorson Triod
PRL T see2 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T {utvac |1sovac | sveT 33GAOT P-3046 26R32
@.04A [3.0012a | .34A
rem RATING REPLACEMENT DATA
No. CURRENT HAMILTON FEDERAL [INTERNATIONAL| MALLORY RERCAE%‘T%R CARKES NOTES
(Measured) PART No. PART No. PART No. PART No. PART No. PART No.
M1 | .o012a 1386 RS050 8575 831 50

©
G
&
®
©
(3
&)
©
&
©
(®
&)
®)
(®
©

CHASSIS—BOTTOM VIEW
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CH.1
INPUT

AF AMP

(D a12AX7

AF AMP

(De12AX7

RES1STANCE READINGS

AF AMP

()a12ax7

(We12AX7

AF AMP

@

10000mmf
VOLUME

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., Ine. 1957

AF AMP
®@A12AX7

AF AMP
(Ws12AX7

55v

3&)0 l
E;( ReD @A I; 4omid @BT’, 30mfd
BLK = =

SW,ON CH.6
VOL.CONT. GRN

DC voitage measurements taken with vacuum tube voltmeter;

All controls at minimum, proper output load connected.

GRN ~

ITEM{ TUBE Pinl Pin 2 Pin 3 Pind | Pin5 Pin 6 Pin? Pin 8 Pin9
v 12AX7 || $175K 0o 00 90 90 1175K 02 0o Sa
v 12AX7 {1 1175K [1}s] 0o .90 90 t175K [1le] 0q .50
V3 laaaxz litisk | o0 foa 90 S0 Itk |00 |oe 50
t  MEASURED FROM OUTPUT OF M1.
1.
AC voltages measured at 1000 ohms per volt.
2. Socket connections are shown as bottom views.
3. Measured values are from socket pin to common negative.
4, Line voltage maintained at 117 volts for voitage readings.
5. Nominal tolerance of component values makes possible a
variation of = 15%in voltage and resistance readings.
6.

""""""""" j OuTPUT

b

S5v
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*TRADE wanx

HARMAN-KARDON
MODEL A-1040 “Trend II”

TRADE NAME Harman-Kardon Model A-1040 "Trend II*

POWER SUPPLY 105-125 Volts AC-60 Cycles

MANUFACTURER Harman-Kardon, Inc, 520 Main St., Westbury, L.I., N.Y,
TYPE SET AC Operated 6 Channel 40 Watt Audio Amplifier

TUBES (Ten) Types 12AX7 Phono Preaiplifier, 12AX7 Cath, Follower-AF Amp,, 12AV6 AF Amplifier, 12AT7 AF Amp-
Phase Inv,, (4) 12AB5 Output, (2) EZ8l Rectifier

RATING , 83 Amp. @117 Volts AC (84 Watts)

HOWARD W. SAMS & CO., INC.

.The listing of any available replacement part herein does

not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc,, as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished
to Howard W, Sams & Co., Inc., by the manufacturers of
H266

*» Indianapolis 5, Indiano

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, © 1958 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiana ., Printed in U.,S, of America

«ll Puail,, OYOlL"VY 13IAOW
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PHONO PRE-AMP
@A 12AX7

PHONO PRE-AMP
@ B12AX7

@ ax

RUMBLE FILTER SW (M9)
SHOWN IN"0" POSITION
SW SEQUENCE:

CATHODE FOLLOWER
(@a12ax7

AF AMP

@e12ax7 @

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., Inc. 1958

————— 1
|
PHONO INPUT = 1
1
|
TWISTED WIRE !
d ! CONTOUR SW (M8)
= o : SHOWN IN "0" POSITION
&K : SW SEQUENCE:
1.0
()3 180K | 2.1
| 3.2
: 4.3
TAPE INPUT i @ 55
FUNCTION SELECTOR SW (M7) LT
PHONO INPUT SELECTOR SW (Md) SHOWN IN " PHONO" POSITION an,
SHOWN IN "FAIR" POSITION SW SEQUENCE: o
SW SEQUENCE: 1. PHONO
1. FAIR 2. EUR
2 GE 3. R1AA
3. PICK 4.Lp
5. TAPE (15 1PS)
6. TAPE (7.51PS} © SEE PARTS LIST FOR ALTERNATE
7. TAPE (3.75IPS) VALUE OR APPLICATION
8. TUNER
AUX #1 INPUT 9. AUX 11
10. AUX £
AUX 1 1. DC voltage measurements taken with vacuum tube voltmeter;
L AC voltages measured at 1000 ohms per volt.
= A 2. Socket connections are shown as bottom views.
300K 3. Measureo values are from socket pin to common negative.
4. Line voltage maintained at 117 volts for voltage readings.
= 5. Nominal tolerance of component values makes possible a
TUNER ; |
UNER INPUT variation of = 15%in voltage and resistance readings.
T 6. All controfs at minimum, proper output Joad connected.
RESISTANCE READINGS
. J— - - - - - - - - -
I ALT. SELECTOR SW i ITEM| TUBE Pinl Pin2 Pin 3 Pin4 Pin5 Pin 6 Pin7 Pin 8 Pin9
CIRCUIT USED IN TO RUMBLE SW | VI [ 12ax7 | tak | 220 15000 | 37K 37K t210K | 47K 820 37K
SOME VERSIONS | i
_L_4mommf m];&" ': V2 |l 12ax7 || 1300k | 600K 15000 | 37K 3K 132K | 1.lmeg | 100K 3K
- 1% )
! 19| 1f FRONT 10% : va|ioave | a0k 1000 |37k 7K NC NC t 500K
: o £ o2 Imeg !
oo (8 fﬁ‘jl 0L Do va el rek | ook |2 K K | tek | t1.5meg| 27K 7K
L)
P ]
g looommt, | TG Ins ||y e lvymma | P sk [k sk e [oo t10000 | t1000
7 ~—4
470K 10% i V6 | 12AB5 | t 10000 | TP 165K 37K 37K 165K 00 110000 | t1000
IAUX R I i
]
1 INeUT LD ! V1 | 12AB5 |f t 10000 | TP 165K 37K 3K 165K 00 10000 | 11000
e e e |
i 10% : v8 | 12485 [ + w0000 | TP 165K 3K 3K 165K |00 t10000 | t1000
' 1
i | ' V9 | £281 |l 900 NC 20Kimin | 37K 37K NC %00 NC NC
i 1t T i
! 1000mvef 10% ﬂ?' ! vio| gzl |l sle NC 20Kimin) | 37K 37K NC 8la NC NC
1
! mm 10% i MEASURED FROM P IN 3 OF V10
i | - MEASURED FROM PIN8 OF V 2
! +——»-TOC 1 NC NO CONNECTION
L 1meg 10% ] -TP TIE POINT
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AF AMP AF AMP

(Wa 12417

PHASE INV
B12AT7

135V
75v/£ -

@HK

@%150!(

OUTPUT

() 12485

OUTPUT

(®)12485

3
Z @s3i0me

65V i
oV
86 @ 1000

mmf
o |2000v

®

1o

OUTPUT

(012485

OUTPUT

12AB5

® L |

FRONT

. 2 .IZL

Pyvd iy
. 2 —mlo\§

2'7“9 87%5 mox'

—2

TAPE OUTPHT

IMPEDANCE SELECTOR SW (M5)
SHOWN N "16a" POSITION

[ ®

oo ¢ ‘o
; SPEAKER SELECTOR SW (MI0)
= SHOWN [N "A" POSITION
oo SW SEQUENCE.
| § 69K 1. A
) 10% 2. AB
77777 - 3.8

DAMPING SW (M6) SHOWN

100 IN"20" POSITION
3% 470K L mmf SW SEQUENCE:
| €T 1.2
: 2.10
: 3.3
ffffff DYV VS—— 1.1
070 10% 5. .3
____________________ 6. 1
0250 10%
Ny .
12000
470v
SOURCE
. SW ON LOUDNESS , oy
CONTRoL :
i o 420V
J SOURCE
B)m— / @;ﬁ::wmm 8 @A'j:‘\‘ Dmtd
Y . ,@ —75V ) 295v
AC RECEPTACLE S50 @B‘I‘Qz}mm SOURCE
. 155V
@nﬂgmmw SOURCE
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12AX7 12AX7 12AV6 12AT7
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

PARTS LIST AND DESCRIPTIONS (Continued)
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.

TEm USE TYPE | NOTES Tem USE TYPE NOTES
V1 | Phono Preamplifier 12AX7 Ve Output 12ABS
V2. | Cath. Follower-AF Amp. 12AX7 V1 Qutput 12AB5
V3 | AF Amplifler 12AV6 v8 Output 12AB5
V4 | AF Amplifier-Phase lnv, 12AT? v9 Rectifier EZ81
V5 | Output 12AB5 Vio Rectifier EZ81
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
Tkl cap. | vour, | Barman-Kerdon | aemovox | SORNEW- I mayopy | pyramo | sancamo | seracue
. ’ : PART No. PART No. PART No. PART No. PART No. PART No. PART No.
Ci 40 475 JELO71739 AFHI-56-10 | A0518 FP284 TMD-61 S8-300 TVL-1820
C2Ala 20 475 JE1071740 AFH2-69 B0500 TMD-61 D-270 TVL-2935
Bla 20 475
Cc3 50 150 JEI021711 AFHI1-18 A0200 FPII5 TMS-20 S5-080 TVL-1415
C4 10 150 PRS150V10 BBRI10-150 | TC42 TD-10-150 | MT-1510 TVA-1408
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmid. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
ITEM Harman-Kardon CORNELL-
AEROVOX |CENTRALAB ERIE MALLORY | spi E | NOTES
No. [ CAP. | VOIT | paRT No. PART No. | PART No. | PUBILER | pApT No.| PART No. PART o
Cc5 .05 200 P288N-05 DF-503 CuUB2s5 GEM-415 2TM-85
ce |.05 {400 BCBB47J ACESI5 4SE-547
c1 | 4700 IR5D47 MS-247 |[10%
cs | 4700 IR5D47 M5-247 |10%
cop | 1000 IR5D1 ED-1000 MCB255 MB-21 10%
CI0 [ 1000 IRSDI ED-1000 MCB255 MS-21 10%
cit | 1000 IRSDI ED-1000 | MCB255 Ms-21 {10
cla | 47 BPD-000047 | DD-470 L10Q47 ED-47 UC-54417 5GA-Q47 {O
c13 | 270 NPO-S1270 D6-271 SR5T27 ED-270 M8-327 |10%
Cc14 | 10000 BPD-01 DD-103 BYAS6S1 ED-01 DC511 SHK-S1
c1s5 { 10000 BPD-01 DD-103 BYASSI ED-01 DC511 SHK-81
cie | 10000 BPD-01 DD-103 BYA681 ED-01 DC511 SHK-S1
c1r -1 200 BC2P1J ACE401 28E-P10
cis | 3900 IR5D39 MS-239 |10%
Ccl19 | 3800 IR5D39 MS-239 (10%
C20 ] 100 N750-DLI00 TCN-100 | CIOTIU TC7-100 NT-531 STCU-TI |N750 10%
cat |.o5 400 BCBB4TJ ACEBI5 48E-847
C22 | 3900 IR5D39 MB-239 |10%
ca3 .t 200 BC2P1J ACE401 28E-P10
Ca4 |47 BPD-000047 | DD-470 | L10Q47 | ED-47 UC-5447 5GA-Q47 [D
C25 | 270 SI270 Dg-271 LT8T27 GP-270 UC-5327 S5GA-T27
ca2s [.22 [400 BC6P22J ACES022 4SE-P22
ca27|.22 [400 BCBP22J ACES8022 4SE-P22
c28 | .22 |400 BCBP22J ACE8022 4SE-P22
C29 | 1000 | 2000 HVD-80-1000} DD30-102 | HVB20D1 | HD3-1000| DC3021 20HKB-D1(D
Cs0 | 1000 | 2000 HYD-30-1000| DD30-102 | HVB20D1 | HD3-1000| DC3021 20HKB-DID
Cc31 (100 N750-DI1100 TCN-100 | CIOTIU TC7-100 NT-531 5TCU-T1 IN750
@ Not Used in Some Versions )
CONTROLS
REPLACEMENT DATA
ITEM RATING Harman-
No. RESIST. Kardon CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
ANCE WATTS| PART No. PART No. PART No. PART No. PART No.
RIA| Imeg [y RV1021836 Loudness, Tap @ 500K
B| 8witch Power On-Off
R2 | 500K RV1021634 Treble, Tap@ 100K
R3 | lmeg RV1021835 Bass
R4 | 15K RV1021725 Signal Balance
R5A| 5000 RV1021709 AB-4 (A47-500-8 Bl1-103 TAS52L Hum Adjustment
B| Bhaft AK-1 FKS8-1/ 4 TMI-Kit Not Req,
R6A| 15K % RV1021708 AB-22 A47-15K-8 Bl1-118 TAIS3L Bijas Balance
B} Shaft AK-1 FKS-1/4 TMI-Kit Not Req,
RTA| 500K g RV1071756 BX-59 [A47-500K-8 |BL-138 TAS55L Aux, 1
B| 600K BX-59 A47-500K-8 |BL-133 TASSL Aux, 2
C | Shaft Not Req. FKS-1/4 * TMI-Kit * Not Req, * Two Required

Harman- Harman-
ITEM RATING Kardon NOTES ITEM RATING Kardon NOTES
No- I~ Ohms [waTi| PART No. No. [Tt PART No.
R8 | 47K R40 | 470K
RS 180K R4) 88K Note 3
RI0 | 47K R42 | 12002
RIl 56K R43 | lmeg
RI2 580K R44 47K
R13 8200 R45 27K
R4 220K R46 47K
RI5 lmeg Note 1 R417 10008
RIS 2.2meg Note 2 R48 | 150K
R17 88K R49 47K
RI18 56K Note 3 R50 10009
R19 | 330K Note 4 RSL | 10009
R20 | 680K Note 3 RS2 | 10009
R21 270K ' RS3 150K
R22 15009 RS54 47K
R23 470K R55 15K
R24 2.2meg R56 10009
R25 | Imeg R57 | 10009
R26 15009 R58 1500
R27 100K R59 18K
R28 10002 R60 313K
R29 470K R61 100K
R30 100K R62 270K
R3l 100K R63 470K
R32 | 270K R64 | 0.330 Note 5
R33 | 15000 R85 | 0.330 Note 3
R34 | 470K RE6 | 0.27@ Note 8
R35 | 56K R67 | 2.78 Note 3
R38 | 56K RE8 | 0.270
R37 } 56K R69 | 27K 2
R38 | 180K R70 | 47009
R39 | 390K
Note 1. Some verslons may use 470K in thls applicatlon
Note 2. Some versions may use lmeg In thls application
Note 3, Not used in some versions
Note 4, Some versions may use 220K ln thls appllcatlon
Note 5. Some versions may use 0,169 In this application
Note 6. Some versions may use 0, 24Q in this appllcation
TRANSFORMER (POWER)
REPLACEMENT DATA
'LEM RATING Harman-Kargon Halldorson Merit Stancor | Thordorsan Triad
o 3 SEC. 2 PART No. PART No. | PART Na. | PART No. | PART No. | PART No.
Tl nv T20VCT 12V FTI071729
®.83A4 |@ .074A |@ 3.6A
Tap @
85V @
.003A
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
[TEM | IMPEDANCE -Hirﬂa!.&-m Halldorson Merit Stancor | Thordarson | Triad NOTES
No. 2 5ic PART No. PART No. | PART No. | PART No. | PART No. | PART No.
0 22878 O © Use Orig, Shieids
2 “8‘%" -1}::,]® FrionTs Do Not Use 2508, 5008 Taps
8Q, 40
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PARTS LIST AND DESCRIPTIONS (Continued) ADJUSTMENTS

RATING - REPLACEMENT DATA
Nt | CURRENT | Harman-Kardon| FEDERAL |[INTERNATIONAL SARKES NOTES
(Measured) PART Mo. PART No. PART No. PART Ne.
Ml .002A 71021726 1159 CR20 10
BIAS BALANCE ADJUSTMENT (R6)
This control should be adjusted if an output tube (V5, V6, V7, or V8) is replaced,
Connect a suitable load (speaker or resistor) across the speaker terminals and
FUSES allow the amplifier to warm-up, Connect an oscilloscope across the speaker
terminals, With volume control at minimum, adjust R6 for a straight line on
REPLACEMENT DATA the screen of the scope. If an oscilloscope is not available, an AC VTVM may
Harman-Kardon be connected across the speaker terminals and R6 adjusted for a minimum
TEM | rvpe |raTiNG PART No. SRR e PART Mo, reading on the meter. ,
* (This should be approximately 1-5 millivolt),
FUSE HOLDER FUSE HOLDER FUSE HOLDER
M2 | 3AG 2/10A 313,200 357001 MDL 2/10 4
12/5v (3AG 2/10A / 405 SIGNAL BALANCE ADJUSTMENT (R4)
S, 125V 8,
/B /B) This control should be adjusted if new tubes are installed in the amplifier.
The "Blas - Balance" control {R6) should be adjusted prior to adjusting R4,
Connect an IM analizer, with 2 signal ratio of 4:1, to the amplifier. Set volume
control for maximum output.
Adjust the "Signal Balance™ control (R4) for minimum IM.
M| PARTNAME | Harman-Kardon NOTES
> PART No.
M3 Pilot Lamp KBI0TI741 #1815
M4 Switch Fair. -GE-Pick (Slide Type S8PDT)
M5 Switch Impedance Selector (Slide Type SPST}
M8 Switch ER371057 Damping Factor (Rotary Wafer Type)
M7 Switch ERI1021633 Function (Rotary Wafer Type)
M8 Switch ER1021632 Contour (Rotary Wafer Type)
M9 Switch Rumble Filter (Slide Type DPST)
MI0 | Switch ES1021717 Speaker (Slide Type DPST)
WIRING DATA
General-use Unshielded Hook-up WIre .......eovueeiuuus Use BELDEN No. 8530 (Solid) Available in Ten Colors
8524 (Stranded) Available in Ten Colors
Power Cord ....vvvirecnvansonronens ereeeseeinieaes Use BELDEN No. 1765-B (8 Ft. Length)
1735-K (74 Ft. Length)
Low-Loss Shielded Lead (Interconnecting).......c.vueun. Use BELDEN No. 8401
Phono Pick-up Arm Cable ...... Neeseeseeasanennnasnnny Use BELDEN No. 8430 (Two Conductor - Twisted)

CABINETS & CABINET PARTS
(When Ordering Cabinets & Cabinet Parts, Specify Model, Chassis & Color)
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KNIGHT
MODELS 93SZ505, 935§Z2737

MODEL 9352737

TRADE NAME
SUPPLIER
TYPE SET
TUBES (Five)
Output, SY3GT Rectifier

POWER SUPPLY 110-120 Voits AC - 80 Cycles

Knight Models 93SZ505, 93SZ737

Allied Radio Corp., 100 N. Western Ave., Chicago 80, Illinols

AC Operated 18 Watt 3 Channel Audio Amplifier (Model 93SZ737 Has 4 Speed Manual Record

Player)

Types €AV6 Mic. Preamplifier, ECC83 (or) 12AD7 (or) 12AX7 AF Amplifier, (2) 6V6GT

RATING .6 Amp.(® U7 Volts AC, 62 Watts

HOWARD W. SAMS & CO., INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc., a8 to the guality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
to Howard W, Sams & Co., Inc., by the manufacturers of
H170

e Indianapolis 5, Indiana

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein. © 1957 Howard W, Sams & Co., Inc,,
Indianapolis 5, Indiana . Printed in U.S, of America
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PARTS LIST AND DESCRIPTIONS CHASSIS—TOP VIEW
TUBES ( GENERAL ELECTRIC, SYLVANIA)

Tem USE TYPE | NOTES TEM USE TYPE NOTES
vl Mie. Preamplifier B6AVE v3 Output 6VOGT
v2 | AF Amplifter ECCB83/ V4 | Output 6V6aT
124X7 | Notel v5 | Rectifler 5Y3GT
Note 1. Some versions use a 12ADT7 In this appllcation.
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
TEM -
o' | car. |vour KNIGHT aerovox | CORMEL | pmaoRY | PYRAMID | SANGAMO | SPRAGUE
) . . PART No. PART No. PART No. PART No. PART No. PART No. PART No.
cia | 40| 450 AFH3-41 C0320 FP396.2 | TMT-38 | Q-055 TVL-3783
B | al0 | 450
c | a0 | 450
ca2 | 8 450 PRS450v8 | BRE4S TCTM TD-8-450 | MT-4508 | TVA-1704
cs |35 | so PRSI50V40 | BR505 TC48 TD-40-150 | MT-1540 TVA-1308

FIXED CAPACITORS

Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.

RATING REPLACEMENT DATA
ILE:A e KNIGHT AEROVOX |CENTRALAB| CORNIELL- | ERiE MALLORY | SPRAGUE | NOTES
- . PART No. PART No. | PART No.| pior'Ne. | PART No.| PARTNo. | PART No.
c4 | 10000 BPD-01 DD-103 | BYA6S! | ED-0l DC5U 5HK-S1
cs5 | 10000 BPD-01 DD-103 | BYA6Sl | ED-0 DC51 5HK-S1
ce | 500 DD-501 ED-500 10%
cT {150 DD-151 LI0TI5 ED-150 10%
c8 | 2200 10%
C8 |.047 {600 PB8EN-047 | DF-503 | CUB68847 GEM-8147 | BTM-347
C10 | .047 |600 PEBEN-047 | DF-503 | CUB6S47 GEM-6147 | 6TM-S47
Cll |.047 600 P688N-047 | DF-503 | CUBES47 GEM-6147 | 6TM-s47
cl2 {.047 | 600 P6BBN-047 | DF-503 | CUB6S57 GEM-6l47 | 6TM-847
c13 |.02 600 P68EN 02 DD-203 | CUB6S2 GEM-612 6TM-52
CONTROLS
TEm RATING REPLACEMENT DATA
No. | RESIST- KNIGHT CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
ANCE | WATTS| PART No. PART No. PART No. PART No. PART No.
RIA | IMeg i RP=105AC-C | B-70 A47-Meg-Z | Q13-137 u53 Tone
B | Shaft Not Req. K8§8-3 Not Req. Not Req.
C | Switeh KB-1 SWE -12 76-1 US-268
R2 4Meg i RP-~405A Phono #1 & #2, Tap @ 2Meg
R3A | IMeg 3 RP-I05A B-70 Ad7-1Meg-2Z | Q13-137 us3 Mic." Input
B | Shaft Not Req. Ks8-3 Not Req. Not Req.
RESISTORS
All wattages 1/2 watt, or fess, uniess otherwise listed.
QATH REPLACEMENT DATA REPLACEMENT DATA
ITEM NG KNIGHT iRC NoTes| | TEM| RATING KNIGHT IRC NOTES
. OHMS [WATT| PART No. PART No. | OHMS |WATT] PART Neo. PART No.
R4 10Meg BTS-10Meg RI13 | 100K BTS-100K
R5 470K BTS-470K Rl4 10002 BTS-1000
R6 220K BTS-220K RI15 100K BTS-100K
R7 | 470K BTS-470K RI§ | 470K BTS-470K
RS 470K BT8-470K R17 2500 4 Pw4-250
RO 27000 BT8-2700 RI8 470K BTS-470K
RI0 | 330K BTS-330K Rlg | 330082 1 BTA-3300
Rl | 470K BTS-4T0K RZ0 | 10K BTS-10K
RI2 470K BTS-4T0K R2] 22K BTS-22K
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'PARTS LIST AND DESCRIPTIONS (Continued)
TRANSFORMER (POWER)

REPLACEMENT DATA
ILE‘:M RATING KNIGHT Holldorson Merit Stoncor | Thordorson Triod
) PRI, SEC. 1 SEC. 2 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tt | IITVAC | 840VCT 5VAC 8.3VCT LP-0258 P9315 P-2953 PMB410 22R05 R-148
@ .6A [@.076A] @2A |@ L5A
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
IEM| IMPEDANCE ™" KNIGHT | Halldorson | Merit | Stancor | Thordorson | Triad NOTES
- PRI l SEC. PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T2 |690082|5000 L0-0150
CT (Tap@

70V,

25082,

1622,

80, 40

PHONO CARTRIDGE
REPLACEMENT DATA
ITEM | KNIGHT ASTATIC ELECTRO-VOICE REMARKS
No. PART No. PART No. PART No.
CARTRIDGE NEEDLE CARTRIDGE MOUNT
Ml 55T GD 56 PT-2 | * Tone Arm Complete With Cartridge.
* p-55-T * 2756

ASTATIC NEEDLE LISTING SHOWN ABOVE IS SPECIFIED FOR THE RESPECTIVE REPLACEMENT CARTRIDGE

LISTED. FOR ORIGINAL CARTRIDGE NEEDLE REPLACEMENTS SEE BELOW.

PHONO NEEDLE

{FOR REPLACEMENT IN ORIGINAL EQUIPMENT CARTRIDGE)}

REPLACEMENT DATA
TEm KNIGHT JENSEN WALCO REMARKS
- PART No. PART No. PART No.
M2 t A-Tl or * W-8TPA or * Metal
t¢ A-TISD or t W-8TPS or T Jewel
¢ A-TID te W-8DS or ¢ Diamond
¢ W-8TPD
TEM | pART NAME KNIGHT NOTES
o PART No.
M3 Panel Lamp #1847

CHASSIS—BOTTOM VIEW
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PRE-AMP
6AV6

AF AMP

(Da Ecc83/12AX7
[TV

AAA

PHASE INV

(®s Eccs3/12ax7
1[205V

PHONOAL 300v

QUTPUT
®) 6veGT

“““ AR
“@sn
TWISTED ST
PAIR 5 TAP@2meg

£®

OUTPUT

6V6GT

IMPEDANCE SELECTOR
SOCKET

TAP

YEL
RECT 360v
SW ON TONE
CONTROL AC RECEPTACLE g/ || RED 310VAC @ 5Y3GT SOURCE
4.7a 40V
SOURCE
oK =G 10mHd
@ 0 = 310V
PHONO MOTOR PLUG & SOCKET Teoov | SOURCE
GRN X {2) rA10mid
34 ) < 300V
) () nsar > 6.3VAC 5
o SOURCE
oo GRN z @«
GRN-YEL
SW ON CHANGER
BOARD T
RESISTANCE READINGS
ITEM| TUBE Pinl Pin2 Pin3 Pind | Pin5 Pin 6 Pin7 Pin 8 Pin9
vl \
1. DC voltage measurements taken with vacuum tube voltmeter; :20;3/ 10Meg Oa 2 Zha b fa t 500K
AC voltages measured at 1000 ohms per volt. v2
2. Socket connections are shown as bottom views . 12ax7 || T 10K 370K 100K Ba B 100K | 60K Za 2z
3. Measured values are from socket pin to common negative. V3 | sveeT |l 00 00 t 1900 |t 33000 | 470K NC 250a 00
4. Line voltage maintained at 117 volts for voltage readings.
5. Nominal tolerance of component values makes possible a Va4 | eveeT || 0o 2500 t 1800 |t 33000 | 470K NC 2500 2500
variation of £ 15%in voltage and resistance readings.
6. All controls at minimum, proper output load connected. V5 { 5v36T || NC 20KiMin) | TP 1000 P 900 NC 20K(Min)
t MEASURED FROM PIN 2 OF V5
& MEASURED FROM PIN 3 OF V2
TP TIE POINT

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., Inc. 1957

NC NO CONNECTION

639 | impEDANCE
SELECTOR
PN

E %TP ur

&

TO SPEAKERS
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KNIGHT
MODEL 93SZ645

SY9ZSt€6 1AAOW
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TRADE NAME Knight Model 935Z645

SUPPLIER Allied Radio Corp. , 100 N, Western Ave., Chicago 80, 1l

TYPE SET AC (or) Battery Operated 4 Channel 25 Watt Mobile Audio Amplifier

TUBES (Seven) Types 12AX7 Mic. 1-Mic, 2-Mag. Preamp. ,12AX7 Mic. 1-Mic. 2-Mag. Preamp. 12AX7 AF Amp. -Phase Inv.,

(2) 886G OQutput, (2) 6X5GT Rectifler
POWER SUPPLY  110-130 Volts AC - 60 Cycles (or)
6 Volt Storage Battery (or)
12 Volt Storage Battery

RATING .92 Amp.(@ W7 Volts AC (100 Watts) (or)
15.5 Amp. @ 6.3 Volts DC  (or)

8.75 Amp. (@ 12. 6 Volts DC

HOWARD W. SAMS & CO,, INC. »

**The listing of any available replacement part herein does not constitute in any
case a recommendation, warranty or guaronty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such replacement part. The numbers of these
parts have been compiled from information furnished to Howard W. Sams & Co.,
Inc., by the manufacturers of the particular type of replacement part listed.”
‘‘Reproduction or use, without express permission, of editorial or pictorial con-

G791

Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use af the information contained herein. Copyright 1957 by Howard W.
Sams & Co,, Inc., Indionapolis 5, Indiano, U. S. of America. Copyright under in-
ternational Copyright Union. All rights reserved under Inter-American Copyright
Union {1910} by Howard W. Sams & Co., Inc.”  Printed in U. S. of America
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PARTS LIST AND DESCRIPTIONS CHASSIS—TOP VIEW
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM

No. USE TYPE NOTES No. USE TYPE NOTES
vl |Mic, 1-Mlc. 2-Mag. Preamp. 12AX7 V5 |Output 8L6G

V2 [Mlc, 1-Mic. 2-Mag, Preamp. 12AX7 V6 |Rectifler 6XB6GT

V3 |AF Amp. -Phase Inverter 12AX7 V7 |Rectifler B8X5GT

¥4 [Output 8L8G

ELECTROLYTIC CAPACITORS

RATING REPLACEMENT DATA
ITEM CORNELL-
KNIGHT AEROVOX MALLORY | PYRAMID | sanGamo | spraGuE

No. [ CAP. | VOLT. PART No. PART No. DUBIUER | PARTNo. | PART No. | PART No. | PART No.
CIA |40 | 450 AFH3-41 C0320 FP396.2  |TMT-38 | Q-055 TVL-3783

B |mlo {450

c [0 |a450
cz |e 450 PRS450VE  |BR845 TCT TD-8-450 |FM-4508 | TVA-1704
cs |35 |[s0 PRSI50V40  |BR505 TC3p TD-50-50 |FM-0550  {TVA-1308
c+ |40 |e00 7PosMRec0V4|TIUG040  |TX803 PLM6-4 | 7106-4 CR46

FIXED CAPACITORS

Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.

Lol

REPLACEMENT DATA
TEM % KNIGHT AEROVOX [CENTRALAB( CORMELL- | Egg MALLORY | SPRAGUE | NOTES
d - PART No. PART No. | PART No. { pAbt No. | PART No.| PART No. | PART No.
Cs |.022 [200 BPD-02 DD-203 | CUB4S22 | ED-02 GEM-4122 | 4TM-S22
ce |1 leoo P8eSN-1  |DF-104 | CUB6PL GEM-601 6TM-P1
Cc7 o022 [200 BPD-02 DD-203 | CUB4S22 | ED-02 GEM-4122 | 4TM-832
cs |1 600 PB6EN-1  (DF-104 |CUB6PL GEM-801 6TM-Pl
ce |-047 |600 BPD-05 DF-503 | CUB6S47 GEM-6147 | 6TM-847
C10 |4700 BPD-0047 |DD-472 |KOT78 ED-0047 | UC-5247 5HK-D47
ci (1500 BPD-0015 |[DD-152 |K0T ED-0015 | UC-5315 5GA-DI5
clz [o47 [so0 BPD-05 DF-503 | CUB6S47 GEM-6l47 | 6TM-847 o
c13 1047 |600 BPD-05 DF-503 | CUB6S47 GEM-8147 | 6TM-S47 -
cl4 |.047 [600 BPD-05 DF-503 |CUB6S47 GEM-8147 | 6TM-847
Cl5 |.047 600 BPD-05 DF-503 | CUB6847 GEM-6l47 | 6TM-847 (o )
cle 047 (600 BPD-05 DF-503 |CUB6S47 GEM-6147 | 6TM-847 O
cir |47 j2oo P268N-47 CUB2P47 GEM-4047 | 2TM-P47
cls |47 [0 P268N-47 CUB2P47 GEM-4047 | 2TM-p47
Clg |47 foo P288N-47 CUB2P47 GEM-4047 | 2TM-P47
c20 |.5 400 o
NG
CONTROLS (")
REPLACEMENT DATA
ITEM RATNG KNIGHT CENTRALAB | CLAROSTAT IRC MALLORY 1 w—
No. | RESIST. INSTALLATION NOTES
ANGE | WATTS(  PART No. PART No. PART No. PART No. PART No. N
RIA | 500K i} AB-58 47-500K-S | QI-133 Uso Phono Volume > 6
B | Shatt AK-4 5-3 NotReg.  [Not Req. ><
C | Switch KB-1 WE-12 76-1 US-26
R2A | 500K § AB-60 47-500K-Z | QI3-138 v4e Mlc.2-Mag.  Volume ~
B | Shatt AK-4 S-3 Not Reg. [ Not Reg.
R3A | 500K i AB-60 47-600K-Z | QI3-133 U468 Mle.1 Volume
B | Shaft AK-4 8-3 Not Req.  |Not Reg.
R4A | 500K i AB-60 47-500K-2 | QI3-133 u4s Tone
B | Shaft AK-4 8-3 Not Req. Not Req,




MIC1 PRE-AMP
(Wa12ax7

L .
MIC 11 ¢ Y
022 i
&N

Twismw] @ 5o LW
AROUND CAP

85V
~e8Y, 1 [} @
— —

MIC 1 PRE-AMP
®a12ax7

oin

® AF AMP
| 35V
R19) S ov ]
@ MiC AF
® | it
i W Y

g

© Howard W. Sams & Co., Inc. 1957

ov(i_
7 ]
tome 1200 it
@amﬂ 7 .
v MIC 2  MAG PRE-AMP i !
r ]
] ]
' bS | TWISTED WIRE
| @§ K| AROUND RESISTOR
; I
]
I }
MIC #2
1. DC voltage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per volt,
2. Socket connections are shown as bottom views .
3. Measured vatues are from socket pin to common negative.
h a 4. Line voltage maintained at 117 volts for voitage readings.
5. Nominal tolerance of component values makes possible a
6V OR 12v DC variation of £ 15%in voltage and resistance readings.
6. All controls at minimum, proper output load connected.
I
©SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION
AC CABLE ASS'Y.
" PHONO
PICKUP PLUG PHONO
""" MOTOR
PLUG
PHONO
CRYSTAL
PICKUP
PHONO TOP
RESISTANCE READINGS
\TEM| TUBE Pinl Pin2 Pin3 Pind | Pinb Piné Pin? Pin8 Pin9
V1 oax7 || 145k | 10 %o M0 | Mo | 125K | lomes | 0o 200
ve 12AX7 J1 175K 100K 10000 2000 2000 t 75K 220K 10000 200
V3 toaxr [l tassk lizk om0 |00 |00 | tek | ssok | as | 200
V4laes [l e 200 | 1100 | 175000 | 470k | TP 0 |
Ylae [l 200 | tion | t7s000 | 470k | TP Mo | 2000
Y6 | xsot || NG 20 |1e [ NC e | 1P W0 ik
V7§ axsor || ne Mo 100 | TP e | & Mo | K
T WEASURED FROM PIN 8 OF V6
NC  NO CONNECTION
A PHOTOFACT STANDARD NOTATION SCHEMATIC 1P TIE POINT
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QUTPUT

12AX7 PHASE INV 6L6G
@ 6[150V @ @f,loox
1 40Vi @
"jg Tj 3 GRN
el GRN —YEL
TONE %LK— EL
® v-—l 3 ax Wi
$ ok
YEL
> >
@ 3o @ @3k =
@ 3 a70K
:
4
o7
200v 200v 6L6G
OuTPUT
@ —e305V
WA ’ 245V
75000 10W ’J_
@ 10K @B ‘jj 10mfd
= 200V |
SW.ON PHONO 62 S10x
CONT, @ 130VAC RED — ‘ @C‘I’ 10mfd
6.25 Amp. n7vac BK i —e170v
POWER PLUG ASS'Y . o @ & gt
3 6
?
l— SECT 1—-2
FRONT
PHONO MIR. SOCKET, %GRN
SECT.1- FRONT & REAR pyo o oo

®

e

VIB,SOCKET

@:ﬁmm

STANDBY Sw,

oW
* X
@ oY
) 4 $ @ 20 @ [Z))
X5 :
1 7
VIBRATOR

SECT.2- FRONT & REAR

SECT 3
REAR
SECT.3 - FRONT & REAR - PARALLELED

FUNCTION SW.M6 SHOWN
IN 6 VOLT POSITION.
SEQUENCE -

1. 6V

2.1
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PARTS LIST AND DESCRIPTIONS (Continued)

RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

PARTS LIST AND DESCRIPTIONS (Continued)
TRANSFORMER (AUDIO OUTPUT)

RATIN REPLACEMENT DATA REPLACEMENT DATA
|LEM G KNIGHT RC NOTES ILEOM RATING KNIGHT RC NOTES

OHMS _|WATT| PART No. PART No. " | OHMS |WATH| PART No. PART No.

R5 10Meg BTS-10Meg R2l | 33K BTS-33K

R6 220K BTS-220K R22 | 470K BTS-470K

RT 47K BTS-47K R23 | 30000 5% BTS-3000 5%

RS 10Meg BTS-10Meg R24 | 47K BTS-4TK

R9 220K BTS-220K R25 | 6800 BTS-6680

RI0 220K BTS-220K R26 | 47K BTS-47K

Rl 47K BTS-47K R27 | l00K BTS-100K

RI2 150K BTS-150K R28 | 0K BTS-10K

RIS 100082 BTS-1000 R29 | 470K BTS-470K

R14 220K BTS-220K R30 | 470K BTS-470K

RI5 62K 5% BTS-62K 5% R31 | 2000 10 PW10-200

RI18 150K BTS-150K R32 | 10K BTS-10K

RI7 47K BTS-4TK R33 | 75000 10 PW10-7500

RI8 100082 BTS-1000 R34 | lOD 10 PW10-10

R19 100K BTS-100K R35 | .20 20

R20 100K | BTS-100K

TEm REPLACEMENT DATA

No. RATING KNIGHT Halldorson Merit Stancor Thordarson Triad

PRL SEC 1] E PART No. PART No. | PART No. | PART No. | PART No. | PART No.
AC OPERATION LP-0239A
Tl

660VCT [63VCT

@
@
€3
@

6V filament operatlon.
12V filament operation.
6V input operatlon.
12V Input operation,

REPLACEMENT DATA
'LEM IMPEDANCE KNIGHT Halldorson Merit Stancor | Thordorson Triad NOTES
o PART No. PART No. | PART No. | PART No. | PART No. | PART No.
PRI. | SEC.
T2 8KCT | 50082 L.0-0093-D
Tap®@
2500,
1870
(70v),
169, 80
40
REPLACEMENT DATA
WEM|  qypg  [INPUT| FRE- ["KNIGHT CORNELL- | yatiopy | RADIART NOTES
No. [VOLTS|QUENCY| DUBILIER
PART No. PART No. PART No. PART No.
Ml Interrupter Bor | 60V Jv-002l 8VB6UL 8VB6UL
12
REPLACEMENT DATA
KNIGHT LITTELFUSE BUSS
EM
'Lo. TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
M2 41 25A 411025. 456001 MDM 25 4512
4AG 32v (4AG 254)
M3 313 6 1/4A 3136.25 34loo0l MDL 6 1/4 HKP
3AG 32v (3AG 61/44)
M1 pART NAME KNIGHT NOTES
. PART No.
M4 | Pllot Light #44
M5 | Switch Mag-Mic. 2, Slide Type (DPDT)
M6 | Switch Power Changeover (Rotary, Wafer Type) 3 Gang.
M7 | Switch DC On-Stand By,Slide Type (SPST)




Protoract’ Folder

*TRADE MARK

KNIGHT
MODEL 9352655

TRADE NAME Knight Model 93SZ855

SUPPLIER Allied Radio Corp., 100 N. Westera Ave., Chicago 80, Ill.
TYPE SET AC Operated 3 Channel 15 Watt Audio Amplifier
TUBES (Five) Types 6SJ7 Mic Preamplifier, 8§C7 AF Amp. -Phase Inv., (2) 6V6GT Output, 5Y3GT Rectifier

POWER SUPPLY 105-130 Volts AC 50/60 Cycles RATING .8 Amp. @ L7 Volts AC (75 Watts)

HOWARD W. SAMS & CO., INC,

“The listing of any available replacement part herein does not constitute in any
case o recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such replacement part. The numbers of these
parts have been compiled from information furnished to Howard W. Sams & Co.,
Inc., by the manufacturers of the particular type of replacement part listed.”
“‘Reproduction ar use, without express permission, of editorial or pictorial con-

G793

s Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Co., Inc., Indianapolis 5, Indiang, U. S. of America. Copyright under in-
ternationol Copyright Union. All rights reserved under Inter-American Capyright
Union (1910) by Howard W. Soms & Co,, Inc.”  Printed in U. S. of America

$S92S€6 1IAOW
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

TEM USE TYPE | NOTES EM usE TYee NOTES
V1 | Mic Preamplifier 4837 v4 | Output 8V6GT
V2 | AF Amp. -Phase Inv. 65C7 V5 | Rectifier 5Y3GT
V3 | Output 8V6GT
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
KNIGHT AEROVOX MALLORY PYRAMID | SANGAMO | SPRAGUE
No. | CAP. [VOLT.{ O T No. PART No. | FABMER ) GARTNo. | PART No. | PART No. | PART No.
ClA | «40 | 450 AFH3-41 €0320 FP396. 2 TMT-36 | Q-055 TVL-3783
B | a0 | 450
c | a0 | 450
cz |8 450 PRS450V8 | BR84S TCT TD-8-450 | FM-4508 TVA-1704
c3 |35 |50 PRsI50V40 | BR50S TC39 TD-60-50 | FM-0550 TVA-1308
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
TING REPLACEMENT DATA l
ILE:‘ CA:A "f,o,_., KNIGHT acrovox  [centraLasl CORNELL- [ erie MALLORY | SPRAGUE | NOTES
- " PART No. PART No. PART No. PART No. PART No. PART No. PART No.
c4 | .o047( 600 BPD-05 DF-503 | CUB6S47 GEM-6147 [6TM-847
c5 | .047) 600 BPD-06 DF-503 | CUBBS47 GEM-8147 |6TM-547
ce | .047( 600 BPD-05 DF-503 | CUB6S4T GEM-6147 [6TM-347
cr | 220 1468-00022 |D6-22L | 5W5T22 [GP-220 UC-5323  [IFM-322
cs .0021 600 BPD-0022 (D8-222 | CUB6D22 [ED-0022 | GEM-6222 [8TM-D22
c9 | .047! 600 BPD-05 DF-503 | CUB6SAT GEM-68l47 |6TM-s47
Cl0 | .047| 600 BPD-05 DF-503 | CUB6347 GEM-8147 (6TM-547
cu | .05 | eo0 BPD-05 DF-503 | CUB6S5 GEM-8l5  [|6TM-S5
C12 | .047] 600 BPD-05 DF-503 | CUB6S4T GEM-6147 _[8TM-847
CONTROLS
TEm RATING REPLACEMENT DATA
No RESIST. KNIGHT CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
| KANcE |WATTS| PART No. PART No. PART No. | PART No. | PART No.
RIA | 500K B AB-59 A47-500K-8 | QIL-133 us0 Phono
B | shaft AK-4 KS88-3 Not Req. Not Req.
C | Switch KB-1 SWE-12 76-1 US-26
R3A | 500K H AB-80 A47-500K-Z | Qi3-133 U4s Mic.
B | shaft AK-4 K58-3 Not Req. Not Req.
RSA | 500K i AB-80 A47-500K-Z | QI3-133 U4s Tone
B | Shaft AK-4 KS5-3 Not Req. Not Req.
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
RATING REPLACEMENT DATA REPLACEMENT DATA
e KNIGHT RC Notes | | ITEM| RaTNG KNIGHT "C NOTES
" [ Toums [watr] PART No. PART Neo. " [TOrms [WATT] PART Ne. | PART No.
R4 | 100K BTS-100K RI2 | 470K BTS-470K
R5 { lOMeg BTS-10Meg RI3 | 15000 BTS-1500
R6 | 470K BTS-470K R4 | 10K BTS-10K
RT | 2.2Meg BTS-2. 2Meg RIS | 10K BTS-10K
R8 | 470K BTS-470K RI§ | 470K BTS-470K
RO | 470K BTS-470K RIT | 2500 10 PW10-250
RI0 | 10K BTS-10K RI8 | 33000 1 BTA-3300
RIl | 470K BTS-470K

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued) CHASSIS—BOTTOM VIEW
TRANSFORMER (POWER)

01

REPLACEMENT DATA
"NEOM RATING KNIGHT Halldorson Merit Stancor | Thordorson Triod
N PRI. SEC_ 1 SEC. 2 PART No. PART No. | PART No. { PART No. | PART No. | PART No. e @ @ @
Tl | 130VAC | 850VCT | 5VAC 6.3VvCT | LP-0188 22rR08 (D
tap @ |@ .085A) @ 3A @ 1.854
17VAC
@ .84

(D This transformer does not provide a tap on primary winding for 130VAC fnput.

TRANSFORMER (AUDIO OUTPUT)

REPLACEMENT DATA
ILE;A IMPEDANCE KNIGHT Halldarson Merit Stancor | Thordorson Triad NOTES
" PART No. PART No. | PART No. | PART No. | PART Na. | PART No.
PRI | SEC.
T2 [10K | 500Q |LO-0082-B
CT |tap @
3330
(1ov),
25052,
162,86,
40
MISCELLANEQUS
M1 PART NAME KNIGHT NOTES
- PART No.
Mi| Plot Light ¥4

CICICIZIGICICIOIDIZIOI®

OIZXOIOITIOITIO




80L

MIC PRE-AMP AF AMP OUTPUT
@) a6sc7 o(®) 6V6GT
GRN
12(5)%1 BLK =~ YEL
GRN—~ YEL
+ | @kw 0
<> @ “[3BmAd WH
PHONO _ = b3 YEL
PHONO —[? 3,,
e DENOTES 8—  DENOTES CHASSIS
1 PHONO ToP A s
) 3 3
2
53N (Wsesc7 o(W) 6V6GT 7
| >0 @ PHASE INV OuTPUT =
! oo /4
@--.047 3 290V
| T
AV ’ —— 8265V
33000 1W ’]_
o
{ PHONO @AT' domtd @s 10m1s
I —— ! conr O @ N -
_____ i ! . .
e : : CRYSTAL | ;E @ -
s 250V
PICKUP
RESISTANCE READINGS
(TEM] TUBE Pinl Pin 2 Pin3 Pind | Pin5 Pin 6 Pin7 Pin8
4
1. DC voltage measurements taken with vacuum tube voltmeter; V1 [gsu7 On 2500 [12] 10Meg ] 12.2Meg | 2500 149K 2407
AC voltages measured at 1000 ohms per voit. @ Eoi g
2. Socket connections are shown as bottom views. V2 Jgscr V] 485K 10K 340K 485K 1500Q 00 500
3. Measured values are from socket pin to common negative. L
4. Line voltage maintained at 117 volts for voltage readings. V3 |evesT [fon 00 1180 t33000 | 480K NC 2500 500 B
5. Nominal tolerance of component values makes possible a
variation of + 15%in voltage and resistance readings. Va leveeT | NC 500 11900 133000 | 470K NC 2500 500 o seE LIST FOR ALTERNATE
6. All controls at minimum, proper output foad connected. PARTS
V5 {5y [Inc 50K NC 760 NC 12 NC 50K VALUE OR APPLICATION
T MEASURED FROM PIN 8 OF V5.

A PHOTOFACT STANDARD NOTATION SCHEMATIC

© Howard W. Sams & Co., Inc. 1957 NC NO CONNECTION
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KNIGHT
MODEL 9352682

TRADE NAME Knight Model 93SZ682

SUPPLIER Allied Radio Corp., 100 N. Western Ave., Chicago 80, Illinois

TYPE SET AC Operated § Channel 30 Watt Audio Amplifier

TUBES (Six) Types 6SCT Preamplifier, 85CT Mixer, 6SC7 AF Amp. - Phase Inv., (2) 6L6G Output, 5U4G Rectifier
POWER SUPPLY 105-130 Volts AC-50/60 Cycles RATING 1.18 Amp. @ 117 Volts AC (125 Watts)

HOWARD W. SAMS & CO., INC.

“The listing of any available replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. $oms & Co., Inc.,
as to the quality and suitability of such repl ent part. The numbers of these
parts have been piled from inf ion furnished to Howard W. Sams & Co.,
Inc., by the monufacturers of the particular type of replacement part listed."
""Reproduction or use, without express permission, of editarial ar pictorial con-

G792

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Ca,, Inc., Indianopolis 5, Indiana, U. S. of America. Copyright under in-
temational Copyright Union. All rights reserved under inter-American Capyright
Union {1910) by Howord W. Soms & Co., Inc.”  Printed in U. S. of Americo
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

Tem USE TYPE | NOTES ITEM ust TveE NOTES
i MIC | Preamplifier — V4| Output 6L6G
MIC 2 — Mag Preamplifier}{ 8sC7 V6 | Output 6L6G
V2 | Mixer 68C7 V8 { Rectifler SU4G
V3 | AF Amp. - Phage Inv. 88C7
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
KNIGHT AEROVOX MALLORY PYRAMID SANGAMO SPRAGUE
No. | CAP. | VOLT. PART No. PART No. | fABMER | pagTNo. | PART No. | PART No. | PARTNo.
ClA | a40 450 AFH3-41 €0320 FP398-2 TMT-36 Q-065 TVL-3783
B | al0 450
C (ald 450
C2 |8 450 PRB8450V8 BR846 TCT TD-8-450 | FM-4508 TVA-1704
c3 |35 |50 PRSISOV40 | BRSOS TC39 TD-50-50 [FM-0850  |1va-1308
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmid. for Mica and Ceramic Capacitors.
REPLACEMENT DATA
MEM | RATNG |  KNiGaT AEROVOX |[CENTRALAB] CORMELL- | pp MALLORY | SPRAGUE | NOTES
- : PART No. PART No. PART No. PART No. PART No. PART No. PART No.
C4 | .047 | 600 BPD-05 DF-603 |CUB8S47 GEM-6147 8TM-847
C5 | .047 | 600 BPD-05 DF-503 |CUB6S47 GEM-8147 8TM-S47
C8 | .047 | 600 BPD-05 DF-503 | CUB6S47 GEM-6147 8TM-847
C? | 4700 BPD-0047 DD-472 | K079 ED-0047 | UC-5247 SHK-D47
cg | .ol 800 BPD-01 DD-103 |CUB6S1 ED-01 GEM-6l1 6TM-81
Co | .047 | 600 BPD-05 DD-503 | CUBBS47 GEM-6147 8TM-847
Clo| .047 | 800 BPD-05 DD-503 |CUB6S47 GEM-6147 8TM-847
clli 39 1489-000039 SR5Q39 MS-439
Cl2] .0033| 800 BPD-0033 D6-332 |CUBSD33 | ED-0033 | GEM-6233 6TM-D33
Cl3] 220 1469-00022 SR5T22 MS-322 Note #1
Cl4] .047 | 800 BPD-05 DF-508 | CUBBS47 GEM-6147 6TM-847
Ci5 | .047 | 600 BPD-05 DF-503 | CUBBS47 GEM-8147 8TM-547
Cig| .05 800 BPD-05 DF-503 |CUB6SS GEM-61S 8TM-85
CI7| .047 | 600 BPD-05 DF -503 | CUB8s47 GEM-6147 BTM-S47
Note #l. Some Versious Use 330MMF In This Application.

CONTROLS
TEM RATING REPLACEMENT DATA
No. | RESIST: KNIGHT CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
| "ANGE |WATTS| PART No. PARTNo. | PART No. | PART No. | PART No.
RIA | 500K 3 AB-59 A47-500K-S | Qu-133 u50 Phono
B | Shaft AK-4 KSS-3 Not Req. Not Req.
C | Switch KB-1 SWE-12 76-1 Us-28
R2A | 500K H AB-59 A47-500K-8 | Qu-133 Us0 MIC 2-Mag
B | Shaft AK-4 KSS-3 Not Req. Not Req.
C | Switch KB-1 SWE-12 78-1 Us-26
R3A | 500K H AB-60 A47-500K-Z | QI3-133 48 MIC 1
B | Shaft AK-4 K88-3 Not Regq. Not Req.
R4A | 500K i AB-60 A47-500K-Z | Q8-133 U4s Tone
B | Shaft AK-4 KS8-3 Not Req. Not Req.

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued)
RESISTORS

All wattages 1/2 watt, or less, unless otherwise fisted.

REPLACEMENT DATA REPLACEMENT DATA
M RATING NIGET e NoTEs | | TEM| RATING KNIGHT IRC NOTES
© [onms [wATT] PART No. | PART No. o [~ Grms TwATI] PART No. | PART Ne.
R5 | l0Meg BTS-10Meg RI16 | 470K BTS-470K
R6 | 220K BTS-220K RI17 | 10K BTS-10K
R7 | 10Meg BTS-10Meg RI8 | 470K BTS-470K
R8 | 100K BTS-100K R19 | 470K BTS-470K
RS | 220K BTS-220K R20 | 15000 BTS-1500
R10 | 47K BTS-4TK R2l | 10K BTS-10K
R1l- | 100K BTS-100K R22 | 10K BTS-10K
R12 | 22K BTS-22K R23 | 470K BTS-470K
R13 | 180K BTS-180K R24 | 2000 10 PW10-200
R14 | 180082 BTS-1800 R25 | 75000 10 PW10-7500
R15 | 1.5Meg BTS-1. 5Meg
TRANSFORMER (POWER)
REPLACEMENT DATA
ILEOM RATING KNIGHT Halldorson Merit Stoncor | Thordorson Triad
T — 3 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl 130VAC | 725VCT | 5VAC 6.3VCT LP-0198-B 24R05
Tap® |@ .135A|@ 34 |@ 2.9A
LHTVAC
@ 1.18A
(D This Transformer Does Not Provide A Tap On Primary Winding For 130VAC Input.
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
ITNEM IMPEDANCE KNIGHT Halldorson Merit Stancor | Thordarson Triad NOTES
> R T PART No. | PARTNa. | PART No. | PART No. | PARTNo, |PART Ne.
T2 800082|5000 L0-0093-D
Taps
@ 2500
187Q
(70v),
169,
80, 40
TEM1 PART NAME KNIGHT NOTES
. PART No.
Ml |Pilot Light #44
M2 [switch Mag. - MIC 2, Slide Type (D.P.D.T.)

v
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CHASSIS—BOTTOM VIEW
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MIC

(A 6sc7

MIC1 @

585V —1
7 =5V

PRE-AMP

3 7
637

10meg "

MIC2 @)

@3 2

@ 1000

80V 225v

MIC 2

®

8
MIC—MAG PRE-AMP
B6SC7

@Lfsn:eg

[
047 Hmmt

I
%wa

225v

PHONO @ . AF AMP
l _i_{ 100K @J
PHONO 220mmf _L_—;lﬂ
I DENOTES 3— DENOTES
- : THASSIS
SW.ON PHONO
CONT.

SW. ON MOTOR
BOARD

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., Inc. 1957

1. DC voltage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per volt.

Socket connections are shown as bottom views.

. Measured values are from socket pin to common negative.

. Line voltage maintained at 117 volts for voltage readings.
Nominal tolerance of component values makes possible a
variation of = 15%in voltage and resistance readings.

6. All controls at minimum, proper output load connected.

wmaAwN

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

AF AMP QUTPUT
@ ®A65C7 @6'_66
§[T05V 3[330V
ov/ Ly ov, 20V
ji ®
LIV (647 20 7 5000 GRN
470K BRN GRN-YEL 500
1072 1670YEL-BLK
RED 3160 0R
. 1000 8a WH
4 YL
500K 410K @ (@‘L BLUE
10K Hmid BLK 5
@3 200 + 4
low -
PHONO 1 3
= 4 <+ I 340v 1
245v
@30 SPEAKER
SOCKETS
Liv 2;:5&2
N
3|330v 290v
B86SC7 6L6G
PHASE INV QUTPUT
——e 340V
130
VAC RED-BLK§ @ 290v
T7VAC
7500
VEL-BLK @ 10 W
BLK @31 EDedr 1o
0245V
w E)e S wn
— e225v
RESISTANCE READINGS
ITEM]_TUBE] Pinl | Pinz | Pin3 | Pind | Pin5 | Pine | Pin? | Ping
Vi escr Jon t250K | 1aMeq | i0Meq | 120K | O 200 | 200 @ b e
V2 o5z |l e 120k | oo 00 120k | 1800 |00 | 200
V3 leser | oo TA9%0K | 10K 500 1490k | 15000 | 2000 200
Vi joes |f oo Wa |t | 175000 | a8k | N W00 | e
V> 6l Jj oo Mo |tie | trsobe | ek | Ne 200 | 2000
V6 ) suss | we 50K NC Ba ™ o N 50K
T MEASURED FROM PIN 8 OF V6.

NC  NO CONNECTION
TP TIEPOINT
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KNIGHT

MODEL 945§X706

TRADE NAME Knight Model 94SX706

SUPPLIER Allied Radio Corp., 100 N. Western Ave., Chicago 80, 1.

TYPE SET AC Operated Equalizer Preamplifier

TUBES (Three) Types 12AX7 Preamplifier, 12AX7 Cath., Follower - lst AF Amp., 6C4 2nd AF Amplifier
POWER SUPPLY 110-120 Volts AC-50/60 Cycles RATING .15 Amp. @ 117 Volts AC (7 Watts)

90/LXS76 1IAOW
1IHOIN)I

HOWARD W. SAMS & CO,, INC.

““The listing of any avoilable replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such repl part. The bers of these
parts have been compiled from information furnished to Howard W. Sams & Ca.,
Inc., by the manufacturers of the particular type of replacement part listed.”
“‘Reproduction or use, without express permission, of editorial or pictorial con-
G185

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Co., Inc., indianapolis 5, Indiana, U. S. of America. Copyright under in-
temational Copyright Union. All rights reserved under Inter-American Copyright
Union {1910) by Howard W. Sams & Co., Inc.”  Printed in U. S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

STEM UsE TYPE | NOTES TEM USE TYPE NOTES
vl Phono — Mic Preamplifier | 12AXT7 V3 | 2nd AF Amplifier 6C4
v2 Cathode Follower-lst AF
Amplifier 13AX7
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
KNIGHT AEROVOX MALLORY PYRAMID SANGAMO SPRAGUE
No. | CAP. [VOLT-1 (3T No. PART No. | DUBIIER | papyo, PART No. PART No. | PART No.
CIA| w30 150 AFH3-08 C [‘ TP225 [ TMD-T T-025 TVL-3535
B al6 150 TC47 TD-16-150
Cc| 15 150
C24A| 10 150 AFH3-22 co210 FP330.5 TMT-22 T-095 TVL-3432.8
B| al0 150
C| mll 150
C3 36 50 PRS150V40 BRS505 TC39 TD-50-50 FM-0550 TVA-1308
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd, for Mica and Ceramic Capacitors..
REPLACEMENT DATA
TEM | RATING | KNIGHT AEROVOX |CENTRALAB| GORNELL: ERIE MAUORY | spragUE | NOTES
0. " PART No. PART No. PART No. PART No. PART No. PART No. PART No.
c4 |.1 800 P688N-1 DF-104 CUBBP1 GEM-601 8TM-P1
Cb |38 1000 Note 1
C6 |.0068 | 600 BPD-0088 D8-882 CUB6D68 | GP-6800 GEM-6268 8TM-D88
C7 | 2200 BPD-0023 D8-222 K073 ED-0022 ucC-5222 5GA-D32
C8 |1000 BPD-001 DD-102 K068 ED-001 DC-621 SHK-81
ce | 560 81560 DD-561 G063 ED-560 ‘uC-5356 S5GA-TH6
Cl0 | 4700 BPD-0047 DD-472 K079 ED-0047 UC-6247 SHK-D47
clu | 270 BPD-00027 DD-2T G054 ED-270 UC-5327 5GA-T27
Cl2 | .0l 600 BPD-01 DD-103 CUBS6sL ED-01 GEM-611 6TM-SL
Cl3 |.022 |200 BPD-02 DD-203 CUB4822 | ED-02 GEM-4122 4TM-522
Cl4 | .022 {200 BPD-02 DD-203 CUB4822 | ED-02 GEM-4122 4TM-822
Cl5 |.1 600 P688N-1 DF-104 CUB6PL GEM-601 6TM-Pl
Cl6 |.0056 | 600
CI17 | .056 [600
Cl8 |16 500 1468-0000156 | DD-150 ED-15 UC-5415 1FM-415
Clg | 330 BPD-00033 DD-31 G056 ED-330 uC-5333 5GA-T33
C20 | . 0033 {600 BPD-0033 D6-332 CUB6D33| ED-0033 GEM-6233 6TM-D33
ca |.1 600 P688N-1 DF-104 CUB6PL GEM-601 8TM-P1
c22 |.1 800 P688N-1 DF-104 CUB6P1 GEM-601 8TM-P1
cas |.1 600 P688N-1 DF-104 CUB6P1 GEM-601 8TM-Pl
C24 .02 600 BPD-02 DD-203 CUB6S2 ED-02 GEM-6812 8TM-32
Note #1. Not used in some versions.
CONTROLS
TEM RATING REPLACEMENT DATA
No RESIST KNIGHT CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
ANCE- WATTS| PART No. PART No. PART No. PART No. PART No.
RIA [500K H AB-59 A47-500K-3 | Ql1-133 us0 Volume
B {Shatt AK-4 Ks§-3 Not Req. Not Req.
C |Switch KB-1 SWE-12 78-1 Us-28
R24A |500K H AB-60 A47-500K-Z | QI3-133 U4s Treble
B |Shaft AK-4 Ks88-3 Not Req. Not Req.
R3A [500K i AB-60 A47-500K-Z | Q13-133 U48 Bass
B |Shaft AK-4 KB8-3 Not Req. Not Req.
R4A [500K H AB-80 A47-500K-Z | Q13-133 u48 Tuner Level
B |Shaft AK-4 K88-3 Not Req. Not Req.
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PARTS LIST AND DESCRIPTIONS (Continued)

RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

REPLACEMENT DATA REPLACEMENT DATA
N
ILiM RATING KNIGHT RC NOTES ILE:.A RATING KNIGHT RC NOTES
g OHMS |WATT| PART No. PART No. OHMS |WATT| PART No. PART No.
"S- 27K BTS-27K R2l 3. 3Meg BTS-3. 3Meg
R6 22K BTS-22K R22 470002 BTS-4700
R7 470K BTS-470K R23 22K BTS-22K
RS 88K BTS-68K R24 4700Q BTS-4700
RO 68K BTS-68K R25 47K BTS-47K
RI0 88K BTS-68K R26 4700Q BTS-4700
RI 68K BTS-68K R27 47K BT8-47K
RI12 100K BTS-100K R28 | 68K BTS-68K
RIS 150K BTS-150K R29 8000 5% BTS-3000 5%
R4 100K BTS-100K R3O 22K BTS-22K
RIS | 220K1% DCC-220K1% R3l | 33008 BTS-33008
R16 4700Q 59 BTS-4700 5% R32 4700Q BTS-4700
RI7 47000 BTS-4700 R33 47000 BTS-4700
Ri8 470K BTS-470K R34 47000 BTS-4700
RI9 47K 5% BTS-47K 5% R35 2200Q BTS-2200
R20 | 1500 5% BTs-1500 5% RS | 4.70 BW3-4.7
TRANSFORMER (POWER)
REPLACEMENT DATA
ILE:‘ RATING KNIGHT Halldarson Merit Stancor | Thordorson Triod
I 1 SEC. 1 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl UTVAC |120VAC |6.3VCT LP-0243 P-3046(D 26R32
®@ .16A | @ .002A| @ .72A @
@ Drill New Mig. Hole.
SELENIUM RECTIFIER
" RATING REPLACEMENT DATA
ITE RADIO SARKES
No. CURRENT KNIGHT FEDERAL [INTERNATIONAL| MALLORY RECEPTOR TARZIAN NOTES
PART No. PART No. PART No. PART No. PART No. PART No.
Ml [.002A JR-0022 1386 RB-050 8820 8Yl 50
MeM1 pART NAME KNIGHT NOTES
. PART No.
M2 | Dial Lamp T
M3 Switch Function Selector, 2 Gang, Wafer Type

CHASSIS—BOTTOM VIEW
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PHONGO - MIC
PRE-AMP
(Wa12ax7

AF AMP
e12ax7

®

2 220K -
2200mmf
£
® 3%
4700mmt 68K

CATHODE FOLLOWER

(Wa12AX7 @
1[85v ‘{;’K
- 3V, ]
= BASS .
5v f‘: 330mmi

@
3.3
meg
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~ .022
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L SECT1
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85v
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S 22K
>

87v

AUX.f

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., Inc. 1957

t

MEASURED FROM OUTPUT OF M1.
NC  NO CONNECTION.

© SEE PARTS LIST FOR ALTERNATE

VALUE OR APPLICATION

87v
SEL. SW. M3 SHOWN IN SW . ON VOL
"AUX" POSITION CONT : 15mfd @ ren
1.AUX 5.FFRR ps
2.TAPE 6.RIAA j )—.—— BLK
3.TUNER 7. HICUT 85V
4.EUR 8.MIC @T»OZ BLK
Y @ €S2 10mid
6.3VAC N
M7
z
T,
. RESISTANCE READINGS 1. DC voltage measurements taken with vacuum tube voltmeter;
ITEM| TUBE Pinl Pin2 Pin 3 Pind | Pin5 Pin 6 Pin7 Pin8 Pin?9 AC voltages measured at 1000 ohms per volt.
V1 2. Socket connections are shown as battom views.
12AX7 || t245K | 100K 4100 da -la 165K 470K 15000 1a 3. Measured values are from socket pin to common negative.
V2 4. Line voltage maintained at 117 volts for voltage readings.
12AX7 || 116K 3.3Meg | 27K -la .1a 185K 50K 30002 5. Nominal tolerance of component values makes possible a
V3 variation of +15%in voltage and resistance readings.
6C4 133K NC e la 133K [13] 33000 6. All controls at minimum, proper output load connected.
ALL MEASUREMENTS TAKEN IN "AUX" POSITION.
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MADISON FIELDING
MODEL PR-45 *Transamp”’

TRADE NAME
MANUFACTURER
TYPE SET
TUBES (One)

POWER SUPPLY

Madison Fielding Model PR-45 "Transamp"

Madison Fielding Corp., 863 Madison St., Brooklyn 21, N. Y.
AC Operated ¢ Channel Preamplifier With Transistorized Input
Type 12AX7/ECC83 AF Amplifier
105-125 Volts AC-50/60 Cycles

RATING .10 Amp. @ 117 Valts AC (6 Watts)

HOWARD W. SAMS & CO., INC. »

The listing of any available replacement part herein does

Indianapolis 5, Indiana
the particular type of replacement part listed, Repro-

(dupsuni} .. Sp-dd 1TAAOW
9NIA13id NOSIAVW

not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co,, Inc,, as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished
to Howard W, Sams & Co., Inc., by the manufacturers of
H27

duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited, No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (© 1958 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiana , Printed in U.S. of America

(

117



8Ll

PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM TTEM
1y USE TYPE TEW USE TYPE
Vvl | AF Amplifier 12AX7/ECCE3
TRANSISTORS
REPLACEMENT DATA

VEm|  ORIG. USE cas RAYTHEON | SYLVANIA NOTES

- PART No. PART No. PART No.
x1 | 2n35 AF Amplifler 2N439 2N35
x2 | 2N35 AF Ampilfler 2N439 2N35

ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA

Tl eap. | vour. | Madison Flelding | aerovox | SORNELL- | mauomy | PYRAMID | SANGAMO | SPRAGUE

o PART No. PART No. | PUBMER | pARTNo. | PART No. | PART No. | PART No.
cial 20 {200 | cE20200 R2472 »

B| 20 | 200

cl20 |1s0
cz2' |2 15 PWE25002 ML2-15 R2473 *
cs |2 15 PWE25002 ML2-15 R2473 *
csa [150 |2 PWE3200 R2474 *
cs5 [150 |15 R2475 *
ce {150 | z0 PRS50V150 | BR2502 R2476 »
cr |2 25 PR850VZ BBR2-50 TC302 TD-2-26 | MT-0502 R24TT *
ca |25 |s SRE3V25 BBR25-3 TT3X25 |ML25-3 |MMT-325 | TE-1055
co |25 |3 SRESV25 BBR25-3 TT3X25 |ML25-3 |MMT-325 | TE-1055

-
Non Catalog ltem FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper

Capacitors, and in mmfd. for Mica and Ceramic Capacitors.

REPLACEMENT DATA
T || "B | ATOYOX [CENTRALAY SOREL | GRE | pauloRy | staacue | NoTeS
- . PART No. PART No. PART No. PART No. PART No. PART No. PART No.
Cl10 | 3600 1R5D36 MS-235 10%
Cll | 8700 10%
Cl2 | 3500 1R5D36 MS-235 10%
Cl8 | 20000 BPD-02 DD-203 BYB652 ED-02 SHK-82
Cl4 | 20000 BPD-02 DD-203 BYB6S2 ED-02 5HK-S2
Ccl5 |.1 200 P288N-1 DF-104 CuUB2P1 GEM-20l 2TM-P1
Clé | 2200 BPD-0022 ( DD-222 BYAIOD22| ED-0022 | UC-5222 5GA-D22
Cl7 | 4700 BPD-0047 | DD-472 BYAIOD47 ED-0047 | UC-5247 5GA-D47
Ccls |9 clovsc NPO
Clp |18 SIis D6-180 LT6Ql8 GP-18 UC-5418 5GA-QlI8
C20 | 10000 BPD-01 DD-103 BYA6s1 ED-01 DCSlU 5GA-S1
C2l |l0000 BPD-01 DD-103 BYA6S1 ED-01 DCslU 5GA -8l
C22 | 47 SI 47 D6-470 LT8Q47 GP047 UC-5447 5GA-Q47
Cc23 |.22 200 P288N-22 CUB2P22 GEM-2022 2TM-P22
CONTROLS
REPLACEMENT DATA
ITEM RATING Madison
No. | RESIST- Fielding CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
ANCE WATTS| PART No. PART No., PART No. PART No. PART No.
RIA | 500K § RV10502 Volume
B | 100K H <A UE37618 |Contour, Tap @ 25K & 50K
C | Swltch N
R2A | lme, RV1002 F1-52 Bass
B | sook { R4-42 ¢ @ UEST82 | rreble, Tap @ 250K
{R3A | 470K ; RV5043 B-59 A47-500K-8 Ql1-133 us0 Tuner Adjust
B | Shaft Not Req. K88-3 Not Req, Not Req.
R4A | 25K b1 RV2530 B-26 |A47-26K-8 Qll-120 U298 Phono & Low Level Adjust
B | Bhaft Not Req. K58-3 Not Req. Not Req.
RS 500R 2 Rw5001 Hum Adjust (Wlrewound)

¢ Concentrikit Equivalent; K-2 Klt, Base Elements and Shafts: Bl1-137, P1-200 (Panel)

B18-137X, R1-205 (Rear)

a4 STA-LOC Equivalent FB55A, 08500, RUISDT54, ISU25, US-41
» STA-LOC Equlvalent FBISL, 08500, RU55T254, Isll25

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued) CHASSIS—BOTTOM VIEW
RESISTORS

All wattages 1/2 watt, or less, uniess otherwise listed.
Madison Madl R
TIN dl adison
I G Fieldlng NOTES M| RATING S ioviing NOTES @
OHMS _[WATT| PART No. " [ onms TwWaATI| PART No.
R6 270K R2l 33K
R7 150K R22 10K
R8 68000 R23 10K
RO 100K R24 100K
RIO 120K R25 27009
RU 560Q R26 | 470K
RI2 390K R27 820K
RI3 18K R28 | 220K
R4 100K R28 | L 8meg
RIS 18K R30 | 220K
Ri8 100K R3l 15008
R17 1BK R32 150K
RI8 18K R33 22K
RI9 29K R34 10K
R20 22K
TRANSFORMER (POWER)
REPLACEMENT DATA
ILE:,A RATING Madlson Flelding | Halldorson Merit Stancor | Thordarson Triad
1 SEC. 1 SEC. 2 E PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl v 155v 6.3V TP1003
@ .100A| @ .002A[@ . 3004
COMPONENT COMBINATIONS
ITEM Madison
N USE DESCRIPTION Flelding REPLACEMENT DATA
- PART No.
Kl Tone Comp, 4T00mmf, 4700mmf, 100mmf,
100K, 470K, 10002

6Ll

69 @6 (@D @) 6 @ @) @ @WED @ E @

DO @ OO0 ® ® @ ®@

RECTIFIERS
RATING REPLACEMENT DATA
ITem CURRENT | Madlson Flelding FEDERAL [INTERNATIONAL SARKES NOTES
No. TARZIAN
{Measured) PART No. PART No. PART No. PART No.
Ml .0018A SR1001 CR28
1TEM Madison
PART NAME Fieldin, NOTES
Ne. PART No.®
M2 Pllot Lamp #1847
M3 Switch SS1007 Matched Function (Sllde Type SPDT)
M4 Switch 81002 Rumble Filter (Sllde Type DPDT)
M5 Switch 881006 Nolse Fllter (Sllde Type DPDT)
Mé Switch SF1002 Selector (Rotary Wafer Type)
>
WIRING DATA w
General-use Unshielded Hook-up Wire ..... P Use BELDEN No. 8530 (Solld) Available in Ten Ceolors O
8524 (Stranded) Available in Ten Colors
Power COTd ...iiiiiiavriririrrrirniarnnasnanssannns Use BELDEN No. 1765-B (6 Ft. Length)
1725-K (T3 Ft. Length)
Low-Loss Shielded Lead (Interconnecting)............... Use BELDEN No. 8401
Phono Pick-up Arm Cable .......covvvvinnnirinn-nne s Use BELDEN No. 8430 (Two Conductor - Twisted)
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S K == 1 m o= OF it
- 3 —= I . T mmf 500K 220K N @I 2 I
® = 1+ f B
@ . Gmmf
g 2 g e
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140V

+ SW SEQUENCE et .
1. PHONO 10K SOURCE
2 TAPE HEAD SWON VL heD RN
3 CONTROL 2t ami mmm @31k
TuNER @ 6. TUNER | 20v
And ‘ § ] SOURCE
®3 o 2 150mig

K 100K
W ® N
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AC RECEPTACLE
120K

i
®
= wi +

I

15000

T ER

ALL MEASUREMENTS TAKEN IN "'PHONO' POS (TION
t  MEASURED FROM OUTPUT QF ML

DC voltege measurements taken with vacuum tube voltmeter; TRANSISTOR CIRCUIT RES| STANCE NOT GIVEN BECAUSE OF THE WIDE VARIATION
AC volleges measured at 1000 ohms per voit. IN INTERNAL TRANS | STOR RES | STANCE
Sockat connections are shown as bottom views,
. Measured values are Irom socket pin to common negative.
. Line voltage maintained at 117 voits for voltage readings.
. Nominal tolerance of component values makes possible 8
variation of + 15%in voltage and resistance readings.
. All controls at minimum, proper output load connected.
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A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howsrd W. Sams & Co., Inc. 1938
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“tuane wank

NEWCOMB
MODEL CO-1010

O101-00 13aOW

TUBES (Five)
BAX5GT Rectifier

POWER SUPPLY 110-120 Volts AC-60 Cycles

TRADE NAME Newcomb Model CO-1010
MANUFACTURER Newcomb Audio Products Co., 6824 Lexington Ave,, Hollywood 38, Calif.
TYPE SET AC Operated 6 Channel 10 Watt Audio Amplifier

Types 12AX7 Preamp. - AF Amp., 12AXT AF Amp. - Phase Inv, (2) 6V6GT Output

RATING .55 Amp. @ 17 Volts AC (60 Watts)

HOWARD W. SAMS & CO,, INC.

“The listing of any availoble replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. Soms & Co., Inc.,
as to the quality and suitability of such replacement part. The numbers of these
parts have been compiled from information furnished fo Howard W, Sams & Co.,
inc., by the manufacturers of the particular type of replacement part listed.”
‘‘Reproduction of use, without express permission, of editorial or pictorial con-

G982

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is ossumed with respect to
the use of the infarmation coniained herein. Copyright 1957 by Howard W.
Sams & Co,, Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in-
temational Copyright Union. All rights reserved under Inter-American Copyright
Union {1910) by Howard W. Sams & Co., Inc.”  Printed in U. 5. of Americo
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM USE TYPE | NOTES TEM USE TYPE | NOTES
No. No.
V1 Preamplifier-AF Amplifier | 12AX7 V4 Output 8VBGT
v2 AF Amplifier -Phase Inv. 12AX7 Vs Rectifier 6AX5GT
V3 Output 6V6GT
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
NEWCOMB AEROVOX MALLORY PYRAMID SANGAMO SPRAGUE
No. | CAP.IVOLT| 0 ART No PART No. | [DUBMER | pARTNo. | PART No. | PART No. | PART No.
ClA |a40 475 CE-36 R2410*
B |al0 475
C [al0 475
D |25 50
LCc2 450 CE-1 PRS450V4 | BR445 TCT0 TD-4-450 FM-4504 TVA-1702
*Non Catalog Item
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
REPLACEMENT DATA
ITEM :Ami%u NEWCOMB AEROVOX  |CENTRALAB| CORMELL- | ERiE MALLORY | SPRAGUE | NOTES
No. | CAP. PART Neo. PART No. PART No. PART No. PART No. PART No. PART No.
Cc3 20000 CM-35 BPD-02 DD-203 | BYB8S2 ED-02 5HK-82
C4 350 CM-26 81350 D6 -351 LT6T35 GP-350 UC-5335 5GA-T35
C5 100 CM-14 Snoo D6-101 LT6T! GP-100 ucC-531 5GA-TI
C6 300 CM-15 SI1300 D§-301 LT6T3 GP-300 ucC-533 5GA-T3
c? 1600 CM-52 BPD-0015 DD-152 BYA10DI5 | ED-0015 ucC-5215 S5HK-DI5
[of:] .022 | 600 CP-47 BPD-02 DD-203 |CUB6S822 | ED-02 GEM-6122 6TM-522
c9 10000 CM-32 BPD-0L DD-103 BYAS6S1 ED-01 DC51L SHK-S1
C10 .1 % 600 CP-51 P688N-1 DF-104 CUBSP1 GEM-601 6TM-PI
cl 20000 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 SHK-S2
Cc12 20000 CM-35 BPD-02 DD-203 | BYB6S2 ED-02 SHK-S2
Ci3 470 CM-25 S1470 D6-471 LT6T47 GP-470 UuC-53417 5GA -T47
Cl4 1500 CM-27 SI1500 D6-152 LT6DIS GP-1500 ucC-5215 SHK-DI5
C15 200001 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 5HK-82
C18 470 CM-25 S1470 D6-4T1 LT6T47 GP-4170 UuC-53417 SGA -T417
c1t 10000 CM-32 BPD-01 DD-103 BYAG6S1 ED-01 DC511 SHK-51
Cl8 20000 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 S5HK-52
C19 250 CM-22 BPD-00025 DD-251 L10T25 ED-250 ucC-5325 5GA-T25
C20 10000 CM-32 BPD-01 DD-103 BYA6SH ED-01 DC511 SHK-81
cz21 10000 CM-32 BPD-01 DD-103 BYAS8SL ED-01 DC51L SHK-81
c22 20000 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 S5HK-S2
c23 20000 CM-35 BPD-02 DD-203 | BYB6S2 ED-02 S5HK -52
C24 20000 CM-35 BPD-02 DD-203 | BYB6S2 ED-02 S5HK -82
C25 100 CM-14 SI00 D6-101 LT6TI GP-100 UC-531 5GA-T1
C26 022 | 600 CP-47-1 BPD-02 DD-203 [CUB6S22 | ED-02 GEM-6]122 6TM-52
CONTROLS
ITEM RATING REPLACEMENT DATA
No. RESIST NEWCOMB CENTRALAB CLAROSTAT IRC MALLORY INSTALLATION NOTES
B ANCE WATTS| PART No. PART No. PART No. PART No. PART No.
R1A 250K E RV-87-K BT-53 A4TF1-250K | QI3-130X Loudness, Tap @ 100K
B Shaft Not Req. KSS-3 Not Req.
Cc Switch KB-1 SWE-12 ¢ 76-1
R2A | 2Meg 4 RV-59-K A4TF3-2Meg | Q18-139X UT-45! Treble, Tap @ 1. 2Meg
B | Shaft Kss-3 Not Req. Not Req.
R3A | 5Meg e RV-57-K Bass
B | 5Meg 3 Bass
R4 1009 2 RV-T75 Hum Balance (Wire Wound) |

CHASSIS—TOP VIEW

@
€3
@
&)
©
)
@
@)
@y
@
®
(@)
@)
()

()

199A9

19GXV9 199A9 LXVTL

O@OOME® @ ® & @ 0 @

@ @E) @ ®O® @ W @O M@ W

@

BEERE®AROG®OGB®EG



1Al

PARTS LIST AND DESCRIPTIONS (Continued)

All wattages 1/2 watt, or less, unless otherwise listed.
REPLACEMENT DATA REPLACEMENT DATA
I:"EM RATING NEWCOMB IRC NOTES ILEOM RATING NEWCOMB R NOTES
© [“onms_[waTi] PART No. | PART No. " [ Onms_[WATT|_PART No. | PART No.
R5 | 560K RR-34 BTS-560K R25| 470K RR-33 BTS-470K
R6 560K RR-34 BTS-560K R26 | 18Meg RR-140 BTS-18Meg
RT | 100K RR-27 BTS-100K R2T| 270K RR-31 BTS-2T0K
RS 56K RR-25 BTS-56K R28 | 10K RR-18 BTS-10K
R9 | 68K RR-26 BTS-68K R29 | 56K RR-25 BTS-56K
RI10 | 100K RR-27 BTS-100K R30| 18Meg RR-140 BTS-18Meg
Rl | 22K RR-21 BTS-22K R31 | 270K RR-31 BTS-2T0K Note 1
RI2 | 330K RR-32 BTS-330K R32 | 100Q RR-1 BTS-100
Ri3 | 1.5Meg RR-39 BTS-1. 5Meg R33| 560K RR-34 BTS-560K
Ri4 | 270K RR-31 BTS-2T70K R34 | 100K 5% RR-50 BTS-100K
RI15 | 560K RR-34 BTS-560K R35| 10K RR-18 BTS-10K
RI6 | 4TOK RR-33 BTS-4T70K R36 | 100K 5% RR-50 BTS-100K 5%
RIT | 820K RR-36 BTS-820K R37{ 560K RR-34 BTS-560K
R18 | 18Meg RR-140 BTS-18Meg R38| 560K RR-34 BTS-560K
R19 | 270K RR-31 BTS-270K R3g[ 12000 2 RR-146 BTB-1200
R20| 560K RR-34 BTS-560K R40| 3002 5% 2 RR-130 BTB-300 5%
R21 | 560K RR-34 BTS-560K R4l | 56K RR-25 BTS-56K
R22 | 82K RR-133 BTS-82K R42| 27K RR-22 BTS-27K
R23 | 560K RR-34 BTS-560K R43| 39002 RR-13 BTS-39002
R24 | 560K RR-34 BTS-560K R44| 6.82 5% 1 RR-149
Note 1. Some Versions May Use 560K In This Application (Part #RR-34).
TRANSFORMER (POWER)
REPLACEMENT DATA
ILEOM RATING NEWCOMB Halldorson Merit Stancor | Thordarson Triad
" L SEC_ 1 | Sic. 2 [ SiC PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T1 |LUTVAC |[660VCT |8.3VAC TR-175 P-2951(D 22R02 (D
.55A  |®.072A [@2.744
(D Tape 5V Winding & Center Tap On 6. 3¥ Winding,
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
'LE:A IMPEDANCE NEWCOMB Halldorson Merit Stancor | Thordarson Triad NOTES
. PART No. PART No. | PART No. | PART No. | PART No. | PART No.
PRI. SEC.
T2 [8002 | 169 TR-185 21404
CcT Tap@)
8Q
REPLACEMENT DATA
ITEM NEWCOMB LITTELFUSE BUSS
No. | TYPE |RATING PART No. PART Na. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
Ml | 3AG 1A FA-18 313001, 357001 MDL1 4405
250V (3AG1A)
S/ B S/B
EML pART NAME NEWCOMB NOTES
. PART No.
M2 Pilot Light #47
M3 Switch SY-5 Loudness, Slide Type (SPDT)
M4 Swgch SY-88 Record Compensation, Rotary, Wafer Type
M5 Switch 8Y-90 Function Selector, Rotary Wafer Type

CHASSIS—BOTTOM VIEW
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PHONO PRE-AMP AF AMP AF AMP
A12AX7 @ @ () s12ax7
eI
[n oo L s 0or
we @ i {2 200w @ (3] 20000mm g @] Lovoness @ @) [100v
t 1 v 1 Tap R100K TEh3V, i
1
20000 56K 022 82K 1580mmt —3 [ wo | | XA
mmf 00V - mmf 3\&)
< 7
Low 5V
250
t @ 210K @ 560K @ a |69 20
4 L
MAG ~INPUT 68K = @ 18meq
"4 200v oass b 200v
,/ @ 470K LOUDNESS SLIDE
RECORD COMPENSATION SW/TCH SWITCH
- @) S 22 | SHOWN IR “FOR 78" POSITION Smeg L @
SWITCH SEQUENCE: ® e 100
) 1.FOR 78 =
I 100K L Foe ® REAR E ® i
3. coL T !
@ 4. RCA NAB ! s
L 5.AES, |
6. DOM 78 i (@EF
FRONT AND REAR SECTION 330K pass |
OF SWITCH TIED TOGETHE| ‘
FUNCTION SELECTOR ¢
1.'%‘&;@ SWITCH SHOWN IN Smeq /| 10K
® { RADIO- TAPE POS. 3 L
e o Lo @3 s SWITCH SEQUENCE: TREBLE
5;& 10 J, 1.RADIO - TAPE @
o 2.PHONO 560K
470K 4 % 3, RUMBLE
€9 3sek ® @ Lzmx )
i F aoum( - = @':470mm1
@ O:‘: 100mmf
@+ 350mmf
RADIO INPUT @
I 560K
TAPE INPUT O)
560K
CH
<
RESISTANCE READINGS
ITEM] TUBE][ Pinl | Pinz | Pin3 [ Pind | Pin5 | Pin6 | Pin7 | Ping | Pin9
V1) azaxf|t sk | raweg |on o Mo t 35K [1avieg  |0n 140
v SWITCH ON LOUDNESS CONTROL
122%7 ||t 300K | lomeg 100|140 a T30k |660K 11K |ida
V3 | evest fl1e Mo |t 200 [t 12000 560K INC la 0a
V4 | eveor fip o [t doe  |t1ee |56k (TP 140 3000
V5 | sAX5GT||TP Ua 1900 |1p w0 P 140 20K (MIN)
T MEASURED FROM PIN 8 OF V5.
NG NO CONNECTION.
TP TIE POINT.
1. DC voltage measurements taken with vacuum tube valtmeter;
AC voltages measured at 1000 ohms per volt.
2. Socket connections are shown as bottom views.
3. Measured values are from socket pin to comman negative.
4. Line voltage maintained at 117 valts for voltage readings.
5. Nominal tolerance of component values makes passible a

A PHOTOFACT 5TANDARD NOTATION SCHEMATIC
© Howerd W. Sams & Co., Inc. 1937

N

variation of : 1%%in voltage and resistance readings.

All controls at minimum, proper outpul load connected.

(D 12Ax7

@

TARE OUTPUTI
PHASE INV QUTPUT
® éveGT @-L 100mmt
{225V 306V
20v @ ov D 290v 3 5001
[ a 113 3 =14
SIS a7
30V 'y g Yz
20v
@3 @350
@
560K ® @ i 270
1 l, Ed REDYEL Lie
] mid AL o]
RED
250v = - % BLK o :
s
S 560K
@ $10k
i» 310v
_a
oA
LA}
20000mmt
QUTPUT
@ eveor
310v
SOURCE
v 290V
1200 2w SOURCE
RECT
RED 350vA
6AXS5GT
®6AX5E ® @BT o
1900 310V : 250V
Pt SOURCE
@A@%wm’d @2 @‘TAMM
= - 200v
SOURCE

T dmtd

6'?‘1.’ 1™ TS4 47

HUM
BALANCE
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NEWCOMB
MODEL CO-1012

HOWARD W. SAMS & CO., INC.

“The listing of any available replacement part herein does not constitute in any
case o recommendation, warranty or guoranty by Howard W, Sams & Co., Inc.,
as to the quality and suitability of such repl part. The bers of these
parts have been compiled from information furnished to Howard W. Sams & Co.,
Inc., by the manufacturers of the particular type of replacement part listed.”

“Reproduction or use, without express permission, of editorial or pictorial con-

G98L*

TRADE NAME Newcomb Model CO-1012

MANUFACTURER Newcomb Audio Products Co., 6824 Lexington Ave., Hollywood 38, California

TYPE SET AC Operated 7 Channel 12 Watt Audio Amplifier

TUBES (Six) Types 12AX7 Mic-Phono Preamplifier, 6AV6 AF Amplifier, 12AX7 AF Amp. -Phase Inv. (2) 6V6GT
Output, 5Y3GT Rectifier

POWER SUPPLY 110-120 Voits AC-60 Cycles RATING .64 Amp. @ 117 Volts AC (68 Watts)

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Co,, Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in-
ternational Copyright Union. All rights reserved under Inter-American Copyright
Union {1910) by Howard W. Sams & Co., Inc.”  Printed in U, S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
TEN USE T¥PE | NOTES TEN USE TYPE NOTES
Vi Mic-Phono Preamplifier 12AX7 v4 Output 6V6GT
v2 | AF Amplifier 6AVE vs | output 6VBGT
v3 AF Amplifier -Phase Inv, 12AX17 vé Rectifier SYIGT
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
NEWCOMB AEROVOX MALLORY | PYRAMID | SANGAMO | SPRAGUE
No. | CAP. | VOLT. PART Mo PART No. | DUBILER | pARrNo. | PART No. | PART No. | PART No.
CIA (260 [500 |CE-33 AFH3 49 [ BO520 FPZsd TMD02 | Q-075 TVL 3839
B |a10 |415 BR3050  [LTC8Z TD-20-500
cza |.20 [475 [cE-30 FP4T4 T™Q-19 "|rQ-010 R2405 *
Blato |[415 TC36 TD-25-50 |L-FM-0525
Clal0 |475
D |25 |50
c3 |t 450 |cE-1 PRS450V4 | BR445 TCT0 TD-4-450 | FM-4504 | TvA-1702

»

Non Catalog Item,

FIXED CAPACITORS

Capacity valves given in the rating column are in mid. for Paper
Capacitors, and in mmid. for Mica and Ceramic Capacitors.

REPLACEMENT DATA “
TEM | RTINS | NEWCOMB [ aprovox [CEnTRaLas] CORNELL T emie | maLORY | spRAGUE | NOTES
- . PART No. PART No. PART No. | paRT No. | PART No. PART No. PART No.
C4 | ,047 | 600 CP-49 BPD-05 DF-503 |CUB8847 GEM-6147 6TM-847
C5 | 100 CM-14 SI-100 D6-101 LT6TI GP-100 UC-531 5GA-T1
C6 | ,047 [ 600 CP-49 BPD-05 DF-503 [CUB6S47 GEM-6147 6TM-S47 | Note |
Lo I B 41 CM-3 81-47 D8-470 [LT6Q4T GP-417 UC-5441 5GA-Q47 | Note 2
C8 | 100 CM-14 SI-100 D6-101 LT6TL GP-100 uc-531 5GA-T1 Note 3
C9 | 250 CM-22 BPD-00025 | DD-251 |LI0T25 ED-250 UC-5325 5GA-T25
Cio | 300 CM-15 S1-300 D6-301 LT6T3 GP-300 UC-533 5GA-T3
Cll | 1000 CM-38 SI-1000 D6-102 LTéD1 GP-1000 | DC521 5HK-D1
Ci2 | 1600 CM-52 BPD-0015 DD-162 |BYAIODIS | GP-1500 UC-521% S5HK-DI5
C13| .01 600 CP-45 BPD-01 DD-103 |CUB6S! GP-10000 | GEM-611 6TM-SI
Cl4 | .022 | 600 Cp-41 BPD-02 DF-203 |CUB6S22 | ED-02 GEM-6122 6TM-S22
C15 | 20000 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 5HK-82
C16 | 20000 CM-35 BPD-02 DD-203 [BYB6S2 ED-02 SHK-$2
Ci7 1 100 CM-14 51-100 D6-101 LT6T1 GP-100 UC-531 5GA-T1
Cl8 | 47 CM-3 SI1-47 D6-470 |LT6Q47 GP-41 UC-5447 5GA -Q417
c1e | 20000 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 SHK-S2
C20 | 20000 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 SHK-S2
C21 § 10000 CM-32 BPD-01 DD-103 |BYA6S1 ED-01 DC511 SHK-S1
C22} 1000 CM-38 SI-1000 D6-102 LT6D1 GP-1000 | DC521 SHK-DL
C23| 470 CM-25 SI-470 D6-4T1 LT6T47 GP-470 UC-5347 5GA-T417
C24| 470 CM-25 S1-470 D6-471 LT6T47 GP-470 UC-5347 5GA-T47
C25/ .01 600 CP-45 BPD-01 DD-103 [CUBS6SI GP-10000 | GEM-611 6TM-S1
C26 | 20000 CM-35 BPD-02 DD-203 |BYB6S2 ED-02 SHK-S2
C27| .047 | 600 CP-49 BPD-05 DF-503 |CUB6S47 GEM-6147 6TM-5417
ca28{ 30 CM-16 SI-30 L10Q3 ED-30 5GA-Q3
C29| 20000 CM-35 BPD-02 DD-203 |[BYB6S2 ED-02 S5HK-S2
€30 20000 CM-35 BPD-02 DD-203_|BYB6S2 ED-02 SHK-S2

Note 1. Some versions may use .1 MFD @ 400V in this application,
Note 2, Some versions may use 100 MMF in thig application.
Note 3, Some versions may use 150 MMF in this application,

LXvel
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MIC INPUT MIC PHONO PRE-AMP MIC PHONO PRE-AMP LEVEL
o (n)a12AX7 (e 12AX7 ®
O, I~ mmi
$
0K < 100 @
€1 nmt JLOUDNESS 2 01
TAPGISOK
mmf| &300K
ol @
Sk
1 @
LS
185V ’@ 10K
022
) o
FRONT & TREBLE ROLLOFF SWITCH
mmf  SHOWN IN NAB-COL POS,
SWITCH SEQUENCE:
1. NAB-COL 4. LON
@ 2. RCA 5.78
3, AES 6, RAT
BASS CROSSOVER SWITCH [ RONT
SHOWN INMIC POSITION | 12 /E DENOTES DENOTES
SWITCH SEQUENCE: o o3 B- BUSS CHASSIS
1. MIC . € S
2.FORT8 °0
3. AES b @y
4. RCA-NAB @( T8
5. DOM-75- LON 18K S aT0K S
6. BARTOK @ g @1 5“"‘(
>1.5 > 1meg
] T @38 &3
%
& @7 L
Tt mmf
LN
180K} ot
FUNCTION SELECTOR SWITCH
20000 @ @ SHOWN IN AUX POSITION
i SWITCH SEQUENCE.
REAR FRONT 1. AUX
B 2. TAPE
R O 3. RADIO
P 4. PHONO
T,o" o LoYs 5. RUMBLE FILTER
RADIO INPUT =
TAPE INPUTQ-~
AUX INPUT g

@ SEE PARTSY LIST FOR ALTERNATE
VALUE OR APPLICATION

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., lac. 19537
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TAPE OUTPUT
o)

¢

AF AMP PHASE INV QUTPUT @%m

@ ®12ax7 @) 6véeGT

1L 30
) ®|, & ey
mmf AR “__{( A oy '
;K | 40 | 4w o | A
mmf mmf
L1000
@". mmf L5Y X

@‘ e @ 560K @< 100K 5%
@ 2: 100K L @ 47000

mdREBLE 250v
TAPE > RED. 1
1.2me 4 =
&
zv j‘t«fl o
@ 10000
Tmm!
ST 7
’ ’
> ll / <

QUTPUT
® 6V6GT

22s5v
SOURCE
°®
320v
12000 SOURCE
2W H
""""" @Béglomfd
"1a
S 7K L
#250V
SOURCE
S 21K @A L 2md
e 205V
SOURCE
L
m @p i
®185v
SOURCE
to.
@c S 10mtd

1. DC voltage measurements taken with vacuum tube voltmeter;

AC voltages measured at 1000 ohms per volt.

Socket connections are shawn as bottom views.

Megsured values are from socket pin to common negative.

Line voltage maintained at 117 volts for vollage readings.

. Nominal toferance of component values makes possible a
variation of +15%in voltage and resistance readings.

. All controls at minimum, proper output load connected.

(LY WE)

o

RESISTANCE READINGS
\TEM] TUBEL Pinl | Pin2 | Pin3 | Ping ] Pin5 | Pin6 | Pin7 | Pin8 | Ping
VI [1aax7 [[t3a0k  figveg oo %a %0 145K H18Meg | 0a %a

V2 [6ave [l18meg {00 260 2%a 0 5] 155K

V3 |12ax ||tz 660K 47000 %0 % 112K 50K loox 20

VA leveeT [{TP w0 12500 t12000 | 560K T 260 3000
V5 feveot ||1p -4 t 200 112000 560K L 260 3000
V6 |5v36T [{NC 20K (Min) (NC 1500 T 1600 NC 20K (min)

ALL MEASUREMENTS TAKEN IN "AUX" POSITION.
T MEASURED FROM PIN 8 OF V6.
NC NO CONNECTION.
TP TIEPOINT,

129
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PARTS LIST AND DESCRIPTIONS (Continued) PARTS LIST AND DESCRIPTIONS (Continued)

e REPLACEMENT BATA TRANSFORMER (POWER)

'LE:‘ RESET NEWCOMB | CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES TEM RATING REPLACEMENT DATA

: ANCE- WATTS| PART No. PART No. PART No. PART No. _PART No. No. NEWCOMB Halldorson Merit Stancor | Thordarson Triad
RIA | 500K T RV-TI.K | ABT-160 UDT-285 Loudness, Tap @ 150K & 300K TER SEC. 1 | SEC, 2 PART No. PART No. | PART No. | PART No. | PART No. | PART No.

B ( Shaft AK-4 Not Req, T1 | UTVAC [ 680VCT [ 5VAC 6.3VAC | TR-166 PEIO D PCG409 (D | 24R02U
R2A | 2Meg i RV-59-K A47F3—2Megl QI8-139X  |UT-451 Treble, Tap @ . 2Meg ®.64A |@.078A |@2A @LTA [

B | Shaft Kss-3 Not Req, Not Req. (D Tape Center Tap On 6. 3V Winding,
R3A ! 5Meg 3 RV-57-K Bass

B|{5Meg 3 Bass
R4A | 500K 1 RV-86-K | B-59 A47-500K-5 | QI-133 uso Level TRANSFORMER (AUDIO OUTPUT)

5B fg&.;t . V.75 Not Req. KSs-3 Not Req. Not Req, Fum Bal (Wire Wound) REPLACEMENT DATA

- ance re o
R e s 'LEM IMPEDANCE NEWCOMB Halldorson Merit Stancor | Thordarson Triad NOTES
o- PART Na. | PARTNo. | PARTNo. | PART No. | PART No. | PART No.
PRI, | SEC.
T2 73‘@0 6% | TR-I78
RESISTORS CT (Tap @
. 8a
Afl wattages 1/2 watt, or less, unless otherwise listed.
REPLACEMENT DATA REPLACEMENT DATA FUSE

em| RamnG NEWCOMB IRC Notes | |TEM| PRATNG  ["xewcoms IRC NOTES

o ™ Giims TwWATT| PART No. PART No. o I ORMSs TWaTTl PART No. | PART No. REPLACEMENT DATA
R6 | 56K RR-25 BTS-56K R28 | 120K RR-28 [BTS-120K M | rvee | atinG NEWCOMB LITTELFUSE BUSS
R7 | 56000 RR-15 IBTS-5600 R29 | 18Meg RR-140 BTS-18Meg No. | T PART No. PART No. PART No.
RS | 22K RR-2 BTS-22K R30 | 100K RR-27 BTS-100K FUSE HOLDER FUSE HOLDER FUSE HOLDER
R9 |180K RR-29 [BTS-180K R31 | 27K RR-22 BTS-27K G oy = T30
RIO | 100K : RR-27 BTs-100K R32 | 330K RR-32 BTS-330K M  Blo | 250v FA-4 (3AG Siof Bt B4loot MDLL HKP
Rl |18Meg RR-140 BTS-18Meg R33 | 330K RR-32 BTS-330K o/ Blo o/ 5o
R12 | 270K RR-31 BTS-270K R34 | 560K RR-34 BTS-560K 14)
RI3 | 220K RR-30 BTS-220K R35 | 100K RR-27 BTS-100K
R4 | 18Meg RR-140 BTS-18Meg R36 | 100K 5% RR-50 BTS-100K 5%
RI5 | 270K RR-31 BTS-270K R37 | 47000 RR-14 BTS-4700 MISCELLANEQUS
RIS | 56K RR-25 BTS-56K R38 | 560K RR-34 BTS-560K p—
RI7 | 470K RR-33 IBTS-470K R39 { 100K 5% RR-50 BTS-100K 5% NEWCOMB
RIS | 3.3Meg RR-42 BTS-3. 3Meg R40 | 100K 5% RR-50 BTS-100K 5% No. PART NAME PART No. NOTES
RI19 | 180K RR-29 BTS-180K R4l {56000 RR-15 BTS-56002 M2 | Pilot Tight - ST
RZ0 }ég]‘("eg gg:gg S son e gg :gé{x RR-2l g,';g'gggx M3 | Switch SY-89 Treble Roll-Off, (Rotary Wafer Type)
R22 | 470K RR-33 BTS-470K R4 | 560K RR-34 BTS-560K Mé | Switch SY-89 Bass Cross-Over, (Rotary Wafer Type)
R23 | 330K RR-32 BTS-330K R45 | 12000 2 | RR-146 BTB-1200 Mo | ouuch sY-91 Function Selector (Rotary Wafer Type)
R24 | 560K RR-34 BTS-560K R46 | 3000 5 PWT-300 Note 1 ower On-
R25 | 1Meg RR-37 BTS-1Meg R4T | 27K RR-22 BTS-27K
R26 | 10K RR-18 BTS-10K R48 | 27K RR-22 BTS-27K
R27 | 33K RR-23 BTS-33K R49 | 6.8 ! | RR-149

Note #1. 250Q5 W Used in Some Versions (Part #RR-94),
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NEWCOMB
MODEL CO-1020

TRADE NAME Newcomb Model CO-1020

MANUFACTURER Newcomb Audio Products Co., 6824 Lexington Ave., Hollywood 38, Calif.

TYPE SET

TUBES (Six)
S5U4GA Rectifier

POWER SUPPLY  110-120 Volts AC-60 Cycles

AC Operated 7 Channel 20 Watt Audio Amplifier
Types 12AX7 Preamplifier, 6AV6 AF Amplifier, 12AX7 AF Amp. -Phase Inv., (2) 6L6GS Output,

RATING .96 Amp. @ 117 Volts AC (105 Watts)

HOWARD W. SAMS & CO., INC.

“'The listing of any available replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitobility of such repl part. The bers of these
paris have been compiled from information furnished to Howard W. Sams & Co.,
inc., by the monufacturers of the pariicular type of replacement part listed.”
“Reproduction or use, without express permission, of editorial or pictorial con-
G984

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Co,, Inc., Indianapolis 5, Indiana, U. S. of Americo. Copyright under in-
ternational Copyright Union. All rights reserved under Inter-American Copyright
Union (1910} by Howard W. Sams & Co,, Inc.”  Printed in U. S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

T
Vet USE TYPE NOTES oy USE TYPE NOTES
Vi Preamplifler 12AX7 v4 Output 8L8GB
V2 AF Amplifler 8AVE V5 Output 6L6GB
V3 AF Amp. -Phase Iny. 12AX7 veé Rectifler 5U4GA

ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
OMB AEROVOX MALLORY PYRAMID SANGAMO SPRAGUE

No. | cap.|your.|  TERCEM PART oo [DUBILER | PARTNo. | PART No. | PART No. | PART No.
ClA | 60 500 CE-33 AFH3-53 D06Bo TMT-46 R2409 *

B |al0 475
C2A | a20 475 CE-30 AFH4-19-10 FP474.5 R2405 *

B|wl0 475

Clal0 475

D25 50

C3 4 450 CE-l PRS450V4 BR445 TC70 TD-4-450 FM-4504 TVA-1702

* Non catalog ftem

FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmid. for Mica and Ceramic Capacitors.
i REPLACEMENT DATA
M AING | NEWCOMB | AEROVOX [CENTRALAB CORNELL- | eRie MALLORY | SPRAGUE | NOTES
- PART No. PART No. PART No. PART No. PART No. PART No. PART No.

C4 (100 CM-14 SI 100 D6-101 LT6T1 GP-100 UC-531 5GA-T)

Cc5 |[.047 600 Ccp-49 BPD-05 DF -503 | CUB6S47 GEM-6147 6TM-S47
c8 |.047 600 CP-48 BPD-05 DF-503 | CUB68S47? GEM -8147 STM-547 | Note )
CT |47 CM-3 ST 47 D6-470 | LT8Q47 GP-47 UC-5447 5GA-Q417
Cc8 [100 CM-14 SI 100 Dé§-101 LTET1 GP-100 UC-531 5GA-T1
C9 250 CcM-22 SI 250 D6-251 | LT6T25 GP-250 UC-5326 5GA-T25
Clo {350 CM-28 SI 350 D6-351 | LT6T3S GP-350 UC-5335 5GA-T35 | Note 2
Cll {1000 CM-38 811000 D6-102 LT6DL GP-1000 DCs2l SHK-DI
Cl2 [.01 600 Cp-45 BPD-01 DD-103 | CUB#&SI1 GP-10000 | GEM -8l 6TM-S1
C13 1.022 600 CP-47 BPD-02 DD-203 | CUB6S22 | ED-, 02 GEM-6122 6TM-S22
Cl4 1600 CM-52 BPD-0015 DD-152 | L10DI5 ED-1500 UC-5215 SHK-D15
C15 20000 CM-35 BPD-02 DD-203 | BYB@S2 ED-.02 SHK-S2
Clé |20000 CM-35 BPD-02 DD-203 | BYB@S2 ED.-. 02 5HK-S2
C17 |20000 CM-35 BPD-02 DD-203 | BYB6S2 ED-.02 5HK-82
Cl8 20000 CM-35 BPD-02 DD-203 | BYB6S2 ED-.02 SHK-S52
C19 |100 CM-14 81100 Dé6-101 LTé6TI GP-100 UC-531 S5GA-T1
C20 (47 CM-3 SI 47 D6-470 { LT6Q47 GP-47 UC-5447 5GA-Q47
C21 (10000 CM-32 BPD-01 DD-103 | BYA6SL ED-.01 DC511 5HK-S1
C22 (1000 CM-38 BPD-00] DD-102 | BYASDI ED-1000 DC521 5HK-DI
C23 470 CM.-25 SI 470 D6-4T71 LT6T47 GP-470 UC-5347 SGA-T47
C24 |470 CM-25 S1 470 D6-471 LT6T47 GP-470 UC-5347 5GA-T47
C25 {10000 CM-32 BPD-01 DD-103 [ BYA@S! ED-.0l DC51 5HK-SI1
€26 (20000 CM-35 BPD-02 DD-203 | BYB6S2 ED-.02 SHK-S2
C27 |. 047 600 Cp-49 BPD-05 DF-503 | CUB6S47 GEM -6147 6TM-S47
C28 |100 CM-14 8t 100 Dé-101 LT6TI GP-100 UcC-53 5GA-TI
C29 L1 600 CP-52 PN -1 DF-104 |jCUB6PL GEM -601 6TM-P1
c30 [.1 600 CP-52 P688N-1 DF-104 [CUB6PL GEM-601 6TM-P]

C3l_|250 DM-22 BPD-00025 D6-251 LT6T25 GP-250 UC-5325 5GA-T2
Note . Some versions may use .IMFD tin this application (Part #CP-52}

Note 2. Some versions may use 300MMF in this application

CONTROLS

TEM RATING REPLACEMENT DATA

No. RESIST NEWCOMB CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES

’ ANCE WATTS| PART No. PART No. PART No. PART No. PART No.
Rl 500K H RV-T1-K UDT-285 Loudness, Tap®@ 150K & 300K
R2A| 2Meg | £ RV-58-K |A47F3-2Meg |Q18-138X UT-451 Tretle, Tap@ L 2Meg

B| Shaft [KSS-3 Not req. Not req,
R3A| 5Meg k- RV-57-K Bass

B| 5Meg ;
R4A| 500K i RV-88-K B-59 |A47-500K-8 Qi1-133 us0 Level

Shaft Not req, [KSS -3 Not req. Not req,

R5 | 100€ 2 RV-75 Hum Balance

CHASSIS—TOP VIEW
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MIC INPUT

PRE-AMP
(a12ax7

PRE-AMP
(we12ax7

AF AMP
(W 6ave

oth®
ﬁogg)ysss‘ @) @)

- S
500K TAPRISOK <
m"é@"g mmt| &300K L
N @D
mmf
@ $ax
BASS CROSSOVER SWITCH SHOWN
IN MIC-0 POSITION
SWITCH SEQUENCE:
1. MIC-0
2. FOR-"78"-250
3, AES-400 AN
4, RCA-NAB-~RIAA-500 20K
5, LON-COL-"78"-500
6. BARTOK-629
TREBLE ROLLOFF SWITCH (M4} SHOWN
IN "NAB-COL-16" POSITION.
SWITCH SEQUENCE :
1. NAB-COL-16
2. RCA-ORTH-RIAA-14
3. AES-12 FUNCTION SELECTOR SWITCH SHOWN
4. LON-10 IN AUX POSITION
5. T8'-6 SWITCH SEQUENCE:
6. FLAT-0 1. AUX
2. TAPE
REAR 3. RADIO
ool 4. RUMBLE FILTER
D) Ar——— 5 oMo
no
jji
20000
@ mmf
20000mm
180K
AUX INPUT
TAPE INPUT
RAD IO INPYT

A

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., Inc. 1957
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TAPE OUTPUT

205V

AF AMP PHASE NV

@ 12AX7

1170V
]
1
|

280v

@ YEL

OUTPUT

(WelLeGB

l.ln
TOTAL

WH

RED

BLK

0uTPUT
W) 6L6GB

RECT

(®) suscA

RED 365vAC

le
@ BLK
ROIVE:

YEL
AC RECEPTACLE

10mtd SOURCE
T

o 370V
SOURCE

3I55v

Lo SOURCE

® 280V

NOT USED -l

® 205V

10mtd SOURCE

RESISTANCE READINGS

ITEM] TUBE Pinl Pin 2 Pin3 Pind Pin5 Piné Pin? Pin8 Pin9
VI | 12AX7 §f t4t0K 18Meg 0.2} 260 20 1 295K 18Meg 0a 260
V2 | 6AVE 18Meg 0.2} 260 260 0.2} 0.2} 355K
V3 | 12Ax7 || t12IK 660K 18000 260 260 127K 570K 100K 260
V4 1eLece | TP 260 1 160a t2sa | 20K NC 20 500
V5 | 6668 || TP 260 11800 22500 | 270K ™ 20 500
V6 | 504GB || TP 20KiMin) | TP 1 ™ Ta ™ 20KIMin)

t MEASURED FROM PIN 8 OF V6
NC NO CONNECTION
TP TIE POINT

1. DC voltage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per volt.

Socket connections are shown as bottom views.

Measured values are from socket pin to common negative.
Line voltage maintained at 117 volts for voltage readings.
Nominal tolerance of component vaiues makes possibte a
variation of « 15%in voltage and resistance readings.

6. All controls at minimum, proper output load connected.

Ve W
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PARTS LIST AND DESCRIPTIONS (Continued)

RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

CHASSIS—BOTTOM VIEW

TRANSFORMER (AUDIO OUTPUT)

TEM RATING REPLACEMENT DATA REPLACEMENT DATA
N, NEWCOMB IRC NOTES 'LE:‘ RATING NEWCOME IRC NOTES
OHMS |WATT No. PART No. OHMS |WATT] PART No. PART No.
R6 | 100K RR-27 BTS-100K R29| 270K RR-31 BTS-270K
R7 | 180K RR-29 BTS-180K R30| 18Meg RR-140 BTS-18Meg
R8 | 56K RR-25 BTS-56K R31 | 270K RR-31 BTS-270K
R9 | 22K RR-21 BTS-22K R32|( 560K RR-34 BTS-560K
RIO | 56009 RR-15 BTS-5600 R33( 100K RR-27 BTS-100K
Rll | 18Meg RR-140 BTS-18Meg R34| 100K RR-27 BTS-100K
RI2 | 180K RR-29 BTS-180K R35| 10K RR-18 BTS-10K
R13 | 100K RR-27 BTS-100 R36| 10K RR-18 BTS-10K
R14 | 470K RR-33 BTS-470K R37| 15000 RR-8 BTS-1500
R15 | 18Meg RR-140 BTS-18Meg R3s| 18006 RR-9 BTS-1800
R16 | 270K RR-31 BTS-270K R39| 470K RR-33 BTS-470K
R17 | 56K RR-25 BTS-56K R40} 100K 5% RR-50 BTS-100K 5%
R1g | 180K RR-29 BTS-180K R4l 47000 RR-14 BTS-4700
RI9 | IMeg RR-37 BTS-1Meg R42| 100K 5% RR-50 BTS-100K 5
R20| 560K RR-34 BTS-560K R43| 270K RR-3l BTS-270K ‘7
R21 ) 330K RR-32 BTS~330K R44) 270K RR-31 BTS-270K
R22| 470K RR-33 BTS-470K R45| 22509 10 RR-128 13/4A-2250
R23| 270K RR-31 BTS-270K R46| 20K 10 RR-104 PW10-20K
R24| 2.2Meg RR-40 BTS-2. 2Meg| R47| 2508 5 RR-04 PWT7-250
R25) 33K RR-23 BTS-33K R48| 56K RR-25 BTS-56K
R26 | 10K RR-18 BTS-10K R49! 56K RR-25 BTS-56K
R27[ 120K RR-28 BTS-120K R50] 27K RR-22 BTS-27K
R28| 330K RR-32 BTS-330K R51| 6.825% {1 RR-149
TRANSFORMER (POWER)
TEM ING REPLACEMENT DATA
Y RATIN NEWCOMB  |Holldorson| Merit | Stancor |Thordarson| Triad
PRI, SEC. 1 SEC. 2 PART No. PART No. | PART No. | PART No. [ PART No. | PART No.
Tl | WTVAC | 720VCT 5V 8.3VCT TR-118 Po3le P-3173 P -]
@ .96 | @.1224] @34 |@ 2.8A @ 373 @) PC84ll D) 24R064 D | R-144 %

(D Tape Center Tap On
@ Drill New Mounting

.3V Winding,

lfoles.

REPLACEMENT DATA
'EM IMPEDANCE NEWCOMB Halldorson Merit Stancor | Thordarsan Triad NOTES
o PART No. PART No. | PART No. | PART No. | PART Na. | PART No.
PRI | SEC.
T2 |63000| 168 TR-161 z1403 @ |A-3130 @| A-3307 D[ 22568 @ | S-60A O |D Drill new mounting holes.
CT | Tap
@ 89
FUSES
REPLACEMENT DATA
ITEM NEWCOMB LITTELFUSE BUSS
No. TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
Ml 3AG 2A FA-S 312002. 341001 AGC2 HKP
o (3AG2A)
M1 pART NAME NEWCOMB NOTES
- PART No.
M2 Pllot Light #47
M3 Switch ON-OFF
M4 Switch SY-89 Treble Rollaff
M5 Switch sy-89 Bass Crossover
Mg Switch SY-61 Selector
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PILOT MODEL
AA-903B

TRADE NAME Pilot Model AA-903B

POWER SUPPLY 105-120 Volts AC-80 Cycles

TYPE SET AC Operated § Channel Audio Amplifier

MANUFACTURER Pilot Radio Corp., 37~06 36th St., Long Island City 1, N. Y,

TUBES (Six) Types 12AX7 Phono Preamplifier, 12AX7 AF Amplifier, 12AX7 AF Amp. -~ Phase Inv.,
(2) EL84 (or) 6BQ5 Output, EZ8I (or) 8CA4 Rectifier

RATING . 72 Amp. @ 117 Volts AC (71 Watts)

HOWARD W. SAMS & CO,, INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co,, Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
to Howard W, Sams & Co,, Inc., by the manufacturers of
H83

¢ Indianapolis 5, Indiana

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, © 1957 Howard W, Sams & Co,, Inc,,
Indianapolis 5, Indiana ., Printed in U.S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

TEM USE TYPE NOTES Tem USE TYPE NOTES
vl Phono Preamplifler 12AX7 V4 Output EL84 Note 1
v2 AF Ampllfler 12AX7 V5 Output EL84 Note 1
V3 AF Amp. - Phase Inv. 12AX7 \4] Rectlfler EZ8] Note 2
Note 1. Alternate Type 6BQ5 Note 2. Alternate Type 6CA4
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
M car. lvour PILOT Aerovox | SORMEL. 1 yaliopy | PYRaMID | SANGAMO | SPRAGUE
PART No. PART No. AR | PART No. PART No. | PART No. | PART No.
Cla 20 350 24-153 AFH4-14 DO130 FP444 TMQ-12 Q~040 TVL-4763
B w20 350
C 420 350
D 20 350
Cc2 500 25 24-152 AFHI-08 A0120 WP057 TMS-10 S-040 TVL-1220
Cc3 100 25 24-154 AFHL-21 XA0241 WPO55 TMS-9 §-035 TVL-1423
C4A | alo 350 24-151 AFH3-28 co0220 FP259 TMT-28 ES -215 TVL-3639.7
B | wi0 350 -MT-4510
Cc5 25 25 24-50 PRS25V25 | BBR25-25 TC26 TD-25-25 MT-0225 TVA-1205
cé 25 25 24-50 @ PRS25V25 | BBR25-25 TC26 TD-25-25 MT-0225 TVA-1205
[ox] 25 25 24-50 PRS25V25 | BBR25-25 TC26 TD-25-25 MT-0225 TVA-1205
ed in some versions.
 Not us FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
TIN REPLACEMENT DATA
ILE:\ CA';A v%n PILOT AEROVOX [CENTRALAB| CORNELL- 1 gpe MALLORY | SPRAGUE | NOTES
- . PART No. PART No. PART No. PART No. PART MNo. PART No. PART No.
Cc8 | 250 N1500 10%
C9 |.033 400 BPD-03 DF-303 CUB6s33 GEM-4133 [6TM-S33
Clo |.022 {400 BPD-02 DD-203 CUB4822 | ED-02 GEM-4122 |[4TM-822
Cil |.0051 {400 BPD-005 D§-502 CUB6DS GP-5000 | GEM-825 6TM-D5
Ccl2 033 (400 BPD-03 DF-~303 CUB6833 GEM-4133 (6TM-S33
Cl3 [.022 |400 BPD-02 DD-203 CUB4822 | ED-02 GEM-4122 |4TM-S22
Cl4 | 800 BPD-0008 DD-801 L10T8 5GA-T8
Cl5 |.022 |400 BPD-02 DD-203 CUB4s22 | ED-02 GEM-4122 |4TM-822
Cl6 | 250 N1500 10%
Cl7 |.033 400 BPD-03 DF-303 CUB#6s33 GEM-4133 |6TM-S33
Cl8 |50 TCN-50 CloQ5U TC7-50 N750 10%
C19 {1000 BPD-001 DD-102 BYA6D] ED-1000 DC521 5HK-D1
C20 18.8 NPO-El 6. 8 TCZ-6R8 | ClOVe8C | TCO-6.8 | ZT-5568 S5TCCB-V6!
c21 | 1200 D6-122 Ll0DI12 ED-0012 UcC-5212 5GA-~DI2
C22 |.047 400 BPD-05 DF-503 CUB4847 GEM-4147 {4TM-S47
C23 1.033 |400 BPD-03 DF-303 CUB6S33 GEM-4133 |4TM-833
C24 |1500 1464 -0015 1R5D15 MS-215 10%
C25 |100 BPD-~0001 DD-101 L10T1 ED-100 uc-531 5GA-T1
C26 {1500 1464 -0015 LR5D15 MS-215 10%
c27].1 400 P488N-1 DF-104 CUB4P1 GEM -401 4TM-Pl
c28 (.1 200 P488N-1 DF-104 CUB2PI GEM -201 2TM-Pl
c29 |.1 400 P488N-1 DF-104 CUB4PL GEM-401 4TM-Pl
C30 | 150 N750-SI150 | TCN-150 | ClOTISU | TC7-150 5TCU-TI N750 0%
CONTROLS
TEM RATING REPLACEMENT DATA
No. | RESTST: PILOT CENTRALAS | CLAROSTAT IRC MALLORY INSTALLATION NOTES
ANCE WATTS| PART No. PART No. PART No. PART No. PART No.
RIA| IMeg H 36-66 C1708 Loudness, Tap @ 400K & 750K
B Switch
R2A| 500K 36-85 Volume, Tap (@ 350K
B| IMeg Volume, Tap (@ 750K
R3A| 5Meg i 37-35 B-87 A47-5Meg~S| QIl1-141 ue7 Trehle
Bl Shaft Not Req. 8-3 Not Req. Not Req.
R4A| 5Meg H 3735 B-87 A47-5Meg-S| Ql1-141 uer Bass
B| Shaft Not Req. F5-3 Not Req. Not Req.
R5A| IMeg i 39-41 ABT-74 A47F5-1Meg| QI9-137TX UT-443 Phono Level, Tap (@ 500K
B| Shaft AK-1 FES-1/4 Not Req. Not Req.
REA| 100K H 39-32 B-40 A47-100K-S | Ql-128 U4l Phono Load
B| Shaft Not Req. FK8-1/4 Not Regq. Not Req.

CHASSIS—TOP VIEW
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TAPE HEAD INPUT 7l
=g AF AP 6.8mm i ®
- Z0mmf )
| = A12AX7 @) @e12ax7
@ Town ®
AUX INPUT & 5V ) 447 4 sy
70K 5% R 1
______ 033 BASS ,},,,, ov 7 Pl
$ oY 7
i 3 100K %
o et Tap @ BOK L Smeg 9 100mmt
= C18)== Somm{
FUNCTION SELECTOR ‘ N750 10% |
SW M5 SHOWN IN @ S5
I LP POSITION H B T— 3
. SW SEQUENGE: | oA
) W / | TresLE @=w VOLUME
na 2. AES i N ® ’ °
1p 3 ) 3. RIAA ] : = 2
0 awap / 5me9 | T xS/
ST o X 5. TAPE AMP ," @::) 22000 1W @ Tap @ 750K < /
FRONT e/ @ 30 B JL /
3 = AAA > "/
® & TapE HEAD [ 2K ] /
= @1; 82K IW /
S !
l/
I}
145y /
7

PHONO INPUT

TAPE AMP INPUL

82K 1w

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., lac. 1957
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SCRATCH FILTER
SW M4 SHOWN

IN OUT POSITION
@@L 1500mmf

® _ "
il LOUDNESS
Hr
i ®
i 7
I
= i J'msr?ﬂ
i |
it 100K
[H]
i .
i i
1
1+
=500
T mmf
1
| E—— 4
AC RECEPTACLE
@ RECT
o(w) EZ81
BLK-RED }f RED  270VAC @
3
6.8 RH&VEL
&0 = 5
SW ON LOUDNESS BLK RED  270VAC
CONTROL

ouUTPUT J- 150mmf
o @ EL84 N750 10%

BRN

R o
19| 160
REDYEL GRN P
YeL :
o BLK

BLUE ‘-I-‘

310v
9
3tov
295v
outeuT
PHASE INV
B12AX7 o(®) EL84
o310V
SOURCE
Ctl, 20mfd
® | ® O
WA A - o 215V
l 1000 20 2K W SOURCE
by amts €8 oy 2000 @3 axw @oszmnm
) ’ o M5V
SOURCE
S -
31« @ 37 DRatars
904:5 45A9 =
T4V =1V v . o130V
l SOURCE
@A.I. 1omid
“la
i
A ; - 25mid
WA | T
1000 :tm( =
51

RESISTANCE READINGS

t MEASURED FROM PIN 3 OF V6
NE  NO CONNECTION

1TEM] TUBE Pinl Pin2 Pin3 Pind [ Pin5 Piné Pin? Pin§ Pin9
V1 | 12AX7 || 1.145K | 2.2Meg | 33000 150 130 113K 2.2Meg | 0a 130
V2 [ 12AX7 || t 130K | 100K 2000 1%0 13%a 13K 0o 2000 15a
V3 [12AX7 || t 120K | 0o 2000 1¥%a 1350 1 120K | 1Meg 15000 13%a
V4 | EL84 NC 380K 0 »K »K NC t 200 [ NC 1 1000
V5 | ELB NC 310K 1.2} BK K NC 11900 | NC t 100
V6 | EZ81 W00 NC 20KiMin) [ 35K K NC %o NC NC
ALL ﬁSUREMENT TAKEN IN"LP" POSITION

—AAA
WA

. DC voltage measurements {aken with vacuum tube voltmeter;
AC voltages measured at 1000 ochms per volt.

Socket connections are shown as bottom views .

. Measured values are from socket pin to common negative.
Line vottage maintained at 117 volts for voltage readings.
Nominal tolerance ol component values makes possible a
variation of + 15%in voltage and resistance readings.

6. Al controls at minimum, proper output load connected.

s

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION
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LIST AND DESCRIPTIONS (Continued)

PARTS LIST AND DESCRIPTIONS (Continued)

All wattages 1/2 watt, or less, unless otherwise listed. COMPONENT COMBINATIONS
REPLACEMENT DATA REPLACEMENT DATA "
TEM | RATING PILOT IRC Notes | | TEM|  RATING PILOT IRC NOTES " USE DESCRIPTION PILOT REPLACEMENT DATA
° " ORmMs |wATH| PART No. PART No. ® | Onms [WaATHl PART No. PART No. o PART No.
R7 |100K BTS-100K R28 | 100K 5% BTS-100K 5% Kl | Tone Compensation 150MMF, 50MMF, 2500MMF, Centralab PC-325
RE | 68000 BTS-6300 R29 | B2K ! BTA-62K 2500MMF, 100K, 100K
RY |27k 5% BTS-27K 5% R30 | 22002 BTS-2200
RI0 | 220K 5% BTS -220K 5%) R3l |100K 5% BTS-100K 5%
Rl |BBK 5% BTS-68K 5% R32 § 220K BTS-220K
Rl2 | B2K 5% BTS-82K 5% R33 | 39K BTS-39K
RI3 | 330K BTS-330K R34 | 22000 BT8-2200 SELENIUM RECTIFIER
R14 | 82000 5% BTS-8200 5% g oeg RATIN REPLACEMENT DATA
R15 [100K 5% BTS-100K 5%) R36 | 100K 5% BTS-100K 5 ITEM TING SARKES
RI6 | B2K 5% BTS-82K 5% R37 ( 15009 BTS-1500 No. CURRENT PILOT FEDERAL |INTERNATIONALl Lo 2% NOTES
RIT | 2,2Meg BTS-2. 2Meg R38 | 270K BTS-270K " | (Measured) PART No. PART No. PART No. PART No.
RIS | 68K 1 BTA-68K R39 | 100K BTS-100K | Note l Ml 3204 110-519 1017 CiB 604B
RI9 | 2.2Meg BTS-2. 2Meg R40 [ 270K 5% BTS-270K 5%
R20 | 82K 1 BTA-82K R4l | 12K 5% BTS-2K 5%
R21 | 33000 BTS-3300 R42 | 680082 BTS-8800
R22 | 82K 1 BTA-82K Sﬁ ;-’g"l‘( \ g;{i-lg_;;
R23 | 22000 1 BTA-2200 -
R4 | 220K BTS.220K RiS| 2K | 2 BTB-22K MISCELLANEOUS
R25 | 220K 5% BTE-220K 5% R46 | 1000 2 BTB-100
R28 | 150K BTS-150K RAT | 2700 BTS-270 ITEM PILOT
R27 | 47000 5% BTS-4700 5% R48 | 2700 BTS-270 No. PART NAME NOTES
R49 | 47K i BTS-47K PART No.
Note 1. Not used in some versions. M2 Pilot Light 68-10 #1847
M3 Switch 101-41 Rumble Filter (Slide Type SPST)
M4 Switch 101-41 Scratch Filter (Slide Type SPST)
TRANSFORMER (POWER) M5 | Switch 100-115 Selector (Rotary Wafer Type)
REPLACEMENT DATA
ILE:A RATING PILOT Halldorson Merit Stoncor | Therdorson Triad
T SEC 1 | sic. 2 [ 563 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
TI [LLTVAC |540VCT |6,3VCT (32vCT 55-58
@ .TA |@ .108A [@ 2.54 |G 320A
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
'TNEM IMPEDANCE PILOT Holldorson Merit Stancor | Thordarson Triad NOTES
R T sec PART No. | PARTNo. | PART No. | PART No. | PART No. | PART No.
T2 |7300Q) 169 56-51 21405 @ 22866 © |s-24A DD Fabricate mounting
CT | Tap®
80, 49




PHOTOFACT"= Folder

*TRaDE MaRK

H. H. SCOTT
MODEL 223

TRADE NAME H. H.Scott Model 223

TYPE SET AC Operated Audio Amplifier

POWER SUPPLY 110-120 Volts AC-60 Cycles.

MANUFACTURER Hermon Hosmer Scott, Inc., 385 Putnam Ave., Cambridge 39, Mass.

TUBES (Four) Types 12AX7 AF Amp. -Phase Inv., (2) 6L6GB Output, 5U4GA Rectifier

RATING .97 Amp. @ LT Volts AC

HOWARD W. SAMS & CO., INC.

*The listing of any available replacement part herein does not constitute in any
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such repl part. The bers of these
ports have been compiled from information furnished to Howard W. Sams & Co.,
Inc., by the manufacturers of the particular type of replacement part listed."
“*Reproduction or use, without express permissian, of editorial or pictorial can.

G734

« Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Co.,, Inc., Indianapolis 5, Indiang, U. S. of America. Copyright under in-
temational Copyright Union. All rights reserved under Inter-American Copyright
Union {1910) by Howard W. Sams & Ca,, Inc.”  Printed in U. S. of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
No. USE TYPE NOTES No. USE TYPE NOTES
Vi AF Amp, -Phass Inv. 12AX7 V3 | Output 8LBGB
v2 Output 8L3GB V4 | Rectifier 5U4GA
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM CORNELL-
No. | cap. lvorr.|  H.H.scott aerovox | GORMELL | mauory PYRAMID SANGAMO | SPRAGUE
B B * PART No. PART No. PART No. PART No. PART No. PART No. PART No.
ClA | a20 475 AFH4-19 -20[ BO500 FP475 TMQ-123 E- Q-075 TVL-4834
B »20 475 BOS500 +MT-4720
C A20 475
D |20 476
C2 50 100 PRSI50V50  [BR501S TC49 TD-50-150 FM-1550 TVA-1414 |
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
REPLACEMENT DATA
TEM | RATING | H.H.Scot | agpovox |cENTRALAB] CORNELL T eie MALLORY | SPRAGUE | NOTES
o : PART No. PART No. PART No. PART No. PART No. PART No. PART No.
C3 |.0068 [400 BPD-0068 D6-682 CUB6D68 GEM-8268 8TM D68
C4 |.0027 [400 BPD-0025 D6-272
C6 |100 BPD-0001 DD-101 G042 ED-100 uc-531 5GA-T1
C6 | 20000 BPD-02 DD-203 K085 ED-02 SHK-82
CT |.047 |400 BPD-05 DF-503 CUB4S47 GEM-4147 4TM-847
c8 |[330 BPD-00033 DD-33 G058 ED-330 UC-5333 5GA-T33
C9 |[.04T7 |[400 BPD-06 DD-503 CUB48417 GEM-4147 4TM-847
CONTROLS
ITEM RATING REPLACEMENT DATA
No. RESIST H.H. Scott CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
" ANCE- WATTS| PART No. PART No. PART No. PART No. PART No.
RIA | 500K H B-60 A47-500K-Z | Q13-133 U48 Level
B | Shaft Not Req. RS-2 Not Req. Not Req.
R2A| 50K z AB-31 A47-50K-S |Qli-123 SU-35 Balance
B| Shaft AK-l FKS-1/4 RQ Not Req.
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
REPLACEMENT DATA REPLACEMENT DATA
em | RATING H. H. Scott IRC NOTES Tem| RamnG H.H. Seott RC NOTES
o OHMs |WATT| PART No. PART No. " | OHMS |WATT] PART No. PART No.
R3 |2.2Meg BTS-2. 2Meg Rl4 | 68000 BTS- 6800
R15 100082 BTS-1000
R4 100K 1 BTA-100K
RI8 { 330K BTS-330K
RS | 220K BTS-220K RIT 10000 BTS-1000
RE |18002 BTS-1800 S-
RIS | 1600 5 PWT-150
RT [12K BTS-12K
Rlg | 25K 10 1 3/4A-25K
R8 | 2.2Meg BTS-2. 2Meg
R20 | 33000 2 BTB-3300
R9 |100K 1 BTA-100K R21A| 330 4
RIO | 270K BTS-270K B 1600 5
RIl {15000 BTS-1500 15008 2
Ri2 [12K BTS-12K q
RI3 | 330K BTS-330K

VOovrnes

40919 99919 XVl

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued)
TRANSFORMER (POWER)

REPLACEMENT DATA

r:;E,,M RATING H. H. Scott Halldorson [ Merit Stancor | Thordarson|  Triad
i Rl. SEC. 1 SEC. 2 PART No. PART No. | PART No. [ PART Na. | PART No. | PART No.
Tl |U7VAC T00VCT | 5VAC 8.3VCT TR-10-3 P93ls P-205%) | pPM84lt | 22RO7 R-168 O

@.97A |3.130A |® 3A

D214

() Fabricate mounting.

TRANSFORMER (AUDIO OUTPUT)

REPLACEMENT DATA
ILEM IMPEDANCE H.H. Scott Halldorson Merit Stancar  |Thordarson Triad NOTES
o PRI SEC PART No. PART No. | PART No. | PART No. | PART No. | PART No.

T2 | 73008 16Q | TRA-10-14

CT [tap@

892,40
FUSES
REPLACEMENT DATA
ITEM H. H. Scott LITTELFUSE BUSS
No. | TYPE |RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
Ml 3AG 2A 313002. 342003. MDL2 HKP
(3AG S/B 24)

CHASSIS—BOTTOM VIEW
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INPUT

OENOTES B— peNOTES

AF AMP
(D) A12AX7

1[180V

%2201(

ouTPUT
(@6L6GB

CHASSIS
.BAI.ANCE
_{ 50K
20000m mf
290V
% 270K
B12AX7
PHASE INV
1. DC voltage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 obms per volt.
2. Socket connections are shown as bottom views.
3. Measured values are from socket pin to common negative,
4. Line voltage maintained at 117 volts for voltage readings.
5. Nominal tolerance on component values makes possible a
variation of + 15% in voltage and resistance readings,
6. All controls at minimum, proper output load connected.
RESISTANCE READINGS
ITEM} TUBE Pinl Pin 2 Pin 3 Pin 4 Pin5 Pin 6 Pin7 Pin 8 Pin9
VI 12ax7 || + 85K | 2.2Meg | 18000 | 1600 1600 185K | 2.2Meg | 15000 | 1600
VZ | eLeeB || TP 160a t350 | 150000 | 3%0K | TP 1600 1600
V3 1 eL6cs || 1P 1600 t3650 | t50000 | 3%0K P 1600 1600
VA {suagA [l NC sk TP 400 NC 360 TP 30K

i MEASURED FROM PIN 8 OF V4,
NC  NO CONNECTION,
TP TIE POINT,

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., Inc. 1957

GRN

33000 2w

@¢ ‘f 20mfd @DT 20mfy

1805
RED
1700
BRN
330v
RECT
- SZ0vAC SU4GA
3sov @ B
AN ANN— 330V
330 1600 5W
AW
370VAC
AL c B
@ fzomu 31253”00 ® g 2omie
L ow L =
ORN~6.3vaC
X 290V




PuotoracTt Folder

*TRAOE MARK

SHERWOOD
MODEL S-1000-I1

TRADE NAME Sherwood Model S-1000-11
MANUFACTURER

TYPE SET AC Operated 20 wWatt Audio Amplifier
TUBES (Seven)

Sherwood Electronic Laboratories, Inc., 2802 W. Cullom Ave., Chicago 18, Illinols

Types EF86/6267 (or) Z729 Preamplifier, 12AX7/ECC83 Preamp. - Cath. Follower, 12AX7/ECC83

AF Amplifier, 6BASA AF Amp. - Phase Inv., (2) 6L6GB Output, 5Y3GT Rectifler

POWER SUPPLY 110-120 Volts AC-60 Cycles

RATING

.96 Amp. (@ 117 Vaits AC (100 Watts)

1-00O0L-S 1IaOW
AOOMUYIHS

HOWARD W. SAMS & CO., INC,

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc., as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished
to2 9l;mward W. Sams & Co., Inc.,, by the manufacturers of
H

¢ Indianapolis 5, Indiana

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, © 1958 Howard W, Sams & Co, , Inc,,
Indianapolis 5, Indiana , Printed in U,S, of America
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61

PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
No. USE TYPE No. USE TYPE
vl Preamplifier EF86/6267 Notel Vs Qutput 6L6GB
v2 Preamp. - Cath. Follower | 12AXT/ECC8S ve Output 6L8GB
V3 AF Amplifier 12AX7/ECC83 VT Rectifier 5Y3GT
V4 AF Amp. - Phase lnv. S6BASA
Note 1. Alternate Type Z729
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
TEM ap. lvorr.| sHERWOD aerovox | OMMEL- | MalloRY | PYRAMID | SANGAMO | SPRAGUE
- PART No. PART No. | pART Mo | PARTNo. | PART No. | PART No. | PART No.

ClA ad0 400 AFH4-85-25 DO0655 FP431-3 Q-310 R2528 *

B | w40 | 400

C AS 350

D 50 50
Cc2 50 5 SREGV50 BBR50-6 TTEX50 TD-50-8 MMT-650 TE-100
C3A | alo 400 AFH2-47 B037T0 FP23l TMD-41 D-200 R2322 «

B | nlb 400

* Nomn Catalog ltem
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitors, and in mmfd. for Mica and Ceramic Capacitors.
REPLACEMENT DATA
",f:‘ cA';Am:/%u SHERWOOD | AEROVOX |CENTRALAB| %%g'l‘tfs'-k' ERIE MALLORY | SPRAGUE | NOTES
- . PART No. PART No. PART No. PART No. PART No. PART No., PART No.

C4 100 1468-0001 D6-101 SW5T1 ED-100 MC235 1FM-31
cs k] 200 P288N-33 GEM-2033
(o) .015 | 400 P488N-015 DDI18-158 | CUB6SIS | ED-015 GEM-4115 4TM-S15
(o34 680 D6-681 1IR5T68 ED-680 MS-368 10%
cs 820 IR5T82 ED-820 MS-382 10%
c9 270 Dé-271 SRST27 ED-270 MsS-327 10%
Cl0 . 0047 400 P488N-0047 | D6-472 |CUB6DAT | GP-4700 | GEM-6247 6TM-D47
cu 1200 1IR5D12 ED-1200 MS-212 10%
cl2 1200 1RSD12 ED-1200 MS-212 10%
Cl13 330 Dg-331 SRST3I3 ED-330 MsS-333 10%
Cl4 . 047 | 400 P488N-047 DF-503 |CUB4S47 GEM-4147 4TM-847
Cl5 .0l 400 P488N-01 D6-103 |CuB4sl GP-10000 | GEM-411 4TM-81
Clé .15 200 P288N-15 CUB2PI5 GEM-2015 2TM-PI15
Cl7 100 1469-0001 D6-101 22R5TL CY10C101K| MCB235 MS-31 10%
C18 . 0033| 400 P488N-0033 | D6-332 |[CUBSD33 | GP-3300 | GEM-6283 6TM-D33
Cl8 . 0033} 400 P488N-0083 | D6-332 |CUBED33 | GP-3300 | GEM-6233 8TM-D33
C20 | .033 | 400 P4B88N-033 DF-303 |CUB§S33 GEM-4133 6TM-S33
c21 680 D6-681 1IR5T68 ED-680 MB-368 10%
c22 100 1466-0001 D6-101 22R5T1 CYI0C101K|{ MCB235 M8-31 10%
Cc23 .22 200 P288N-22 CUB2P22 GEM-2022 2TM-P22
C24 | .033 | 400 P488N-033 DF-303 [CUB6833 GEM-4133 6TM-833
(o1 ] . 022 | 400 P488N-022 DD-203 |CUB4822 | ED-02 GEM-4122 4TM-822
C28 | 2200 1R5D22 MS-222 10%
C27 | .027 | 400 P488N-025 CUB#S3 GEM-413 4TM-53
C28 | .033 | 400 P488N-033 DF-303 |CUB68S33 GEM-4133 6TM-S33
C29 | 47 1469-000047 | D6-4T0 |22R5Q47 | CY10C470K ZT-5447 MS-447 10%
€30 | .1 400 P488N-1 DF-104 |[CUB4PI GEM-401 4TM-P1
c3 .1 400 P488N-1 DF-104 (CUB4Pl GEM-401 4TM-P1
CS82 | 47 1469-000047 | D6-470 |22R5Q47 | CYI0C470K ZT-5447 MS8-447 10%
€88 | 120 1468-00012 Dé-121 22R5Ti2 | ED-120 Ms-312 10%
c34 | .01 400 P488N-01 D6-103 |CUB48l GP-10000 | GEM-411 4TM-81
C35 5000 | 1400 DAC-9 DD30-502{ HVEI6D5 | HD15-4700| GEM-1625 BL-D50

LXVTL

LXVCL

L9929

CHASSIS—TOP VIEW




CATHODE FOLLOWER

820K

VW

150K

270v

A INPUT &
I

B INPUT

C INPUT &

TAPE INPUTQ

A

@T o

PHONO INPUT!

——

DISCONNECT WIRE AT
"X FOR CRYSTAL OR
CAPACITY TYPE
PHONO CARTRIDGE

Howard W. Sems & Co., Inc. 1958

A PHOTOFACT STANDARD NOTATION SCHEMATIC

PHONO
LEVEL

SELECTOR SW (M4)
SHOWN IN ™ TAPE"

AF AMP
(e12a%7/kceny @ @A]ZAX7/E.“3 —
15v|6 1 1o uln';l ® e L3 ®| @
LSV — BASS < A 300 re
7 300V TREBLE ;: ‘J 470K o, TP 2K ST
meg H - 10% ak
_— TAPe 200K 3 | 0033
1! < @:) 100K
—o lmnnc@ o 1 @
@ = TAPE MONITOR SW~ 15050
(M6) SHOWN IN
“TAPE" POSITION nof @ @ ®
L I
MONITOR INPUT ] Yot 1'0‘0{ 7 Jl IN
mml
f 108 ® out
= PREAMP PREAMP LOUDNESS SW M7)
o(1) 6267/EF86 @miz2ax7/ecess I Teosmon

FILTER SW
eg

m

RUMBLE

11
1
g
3

ALL (M3} PUSH- BUTTONS
SHOWN INTHE OUT POSITION

@

EQUALIZER SW (M5)
SHOWN IN " LP"
POSITION

SW SEQUENCE:

Lp

LON
AES-RIAA
EUR

TAPE

MiC

et

= .047

150



@ AF AMP/ AF AMP PHASE INV OUTPUT i
B12AX7/E0(083 -
(WA 6BASA B 6BABA ® 616GB TAPE QUTPUT
o 85v 3] 360V
—=1 20V ov 370V
5 4
30V 2
BLUE
3 K @0 M BLUE@
iow 1050 @| l6a
| = RED Zn 2| 8
@ 2 ¢800 L 220 AR
p: 20K 100
PRESENCE SW TO CENTER
> ‘ TAP OF FIL. 375V 1| ¢
@: 2K TRANS BRN
3 .
GRN
b B
= = 1 @ 50mrd
- |
560 i
1t
o §O 120 DAMP ING FACTOR SW 1 1
@ 10% (IM8) SHOWN IN “+2"
= 0 6800 POSITION
> SW SEQUENCE: OUTPUT 8
. L+2 () 616G
2N
@ ‘I;’I‘b‘}.' 3.-2
®1EL o 75V
é SOURCE
YEL
RECT
SW ON LOUDNESS @ 5Y3GT
CONTROL RED 330vAC
BLK @
AC RECEPTACLE% @ E2) § f——— J_ o 340V
47000 SOURCE
A W (@) 872 womig
1 )foa RED 330vAC £l S 68000 I‘"
@ @afpame @fun L
i ' —
Cl
GRN @B\:]:A 15mfd
a
S 10K L
270v
SOURCE
@AT 10mtd
TOPIN 80F N
V5 & V6
RESISTANCE READINGS
ITEM] TUBE Pinl Pin 2 Pin 3 Pin4 Pin5 Pin§ Pin? Pin8 Pin¢
NEAERE 1500 | 2400 | 200 | t12K |00 oo 85K
ve | I8N tok {meg |00 | 2a0 |20 [tk sk | &K 2400
v3 é?c)g/ t160K | 670K 27000 2400 2400 193K 1meg 95000 200 1. DC voltage measurements taken with vacuum tube voltmeter;
AC vollages measured at 1000 ohms per volt.
va | 68ABA |} 47K t160K | 152K 2400 2000 680K 1meg 12.2meg | 1160K 2. Socket connections are shown as bottom views.
3. Measured values are from socket pin to common negative.
V5 | 616GB | 0o 2000 t1302 | t5a 20K 2000 2400 2400 4. Line voltage maintained at 117 volts for voltage readings.
5. Nominal tolerance of component values makes possible a
V6 | 6L6G8 || 0 2400 t1izze {tza | 720K 0o 2400 200 variation of + 15%in voltage and resistance readings.
- 6. All controls at minimum, proper output load connected.
V7 | 5Y3GT |§ NC 20KiMin}] NC 54a NC 57a Al 20KiMin}
T MEASURED FROM PIN 8 OF V7

»
a

NC
P

MEASURED FROM PIN 8 OF V2
MEASURED FROM PIN 8 OF V3
NO CONNECTION

TIE POINT

€ SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION
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PARTS LIST AND DESCRIPTIONS (Continued)

PARTS LIST AND DESCRIPTIONS (Continued)
TRANSFORMER (AUDIO OUTPUT)

CONTROLS
TEM RATING REPLACEMENT DATA
No. | RESIST- WATTS SH:SIWOOD CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
'ANCE T No. PART No. PART No. PART No. PART No.
RIA | 300K i 67LABS Loudness, Tap @ 20K
B | Bwltch
R2A | 500K H 670AB1 BT-65 A4TF5-500K | Q19-135X UT-43 Treble, Tap ® 200K
B| Shaft Not Req. FS-3 Not Reg. Not Req.
R3A | lmeg Y 6T0AB2 B-69 A47-lmeg-8 | Ql1-137 U54 Bass
B | S8haft Not Req. F8-3 Not Req. Not Regq.
R4 500K H 8T0ABT Phono Level
RESISTORS
All wattages 1/2 watt, or less, unless otherwise listed.
oM | RATNG | smErwoop NOTES EM| RATNG SHERWOOD NOTES
OrMS [waATT| PART No. 0. OrmMS [WATH PART No.
R5 |47 RSL | 100K
R6 |100K R32 | 100k
R7 |470K Note 1 R33 | 47K
R8 |100K R34 | 150K
R |150k R35 | 18con
RIO | 820K R36 | 150k
RIl }1500Q R37] 27000
RI2 | lmeg R38| lmeg
RI3 |22meg R30{ 680002
R4 | 150K R40| 82K
RI5 | 270K R4l | 27000
R16 | 56K R42| 220K
RI7 |10meg R43 | lmeg
RIS | 220K R44 | 220K
RI9 | 56K R45| L Smeg Note 2
R20 | 100K R46 | 6800
R2l | 10meg R47( 0. 560
R22 | 3. omeg R48 | 68000
R23 | 1. 5meg R48 | 2200
R24 | 10K R50 | 680K
R25 | 27000 R5l | 47K 1
R26 | 470K R52 | 47K 1
R27 | lmeg R53 | 220K
R28 | 6800 RS54 | 2400 10
R29 | 47x R55 | 220K
R30 | 470K R56 | 47000 1
R57| 68000

REPLACEMENT DATA
ITNEM IMPEDANCE SHERWOOD | Halldorson Merit Stancor | Thordarson Triod NOTES
- PART No. PART No. | PART No. | PART No. | PART No. | PART No.
PRI. | SEC.
T2 (6500Q | 1602 B20ABl
CT |Tap @
80, 40
COILS
REPLACEMENT DATA
ITEM USE SHERWOOD MEISSNER MERIT MILLER S
No. NOTE
PART No. PART No. PART No. PART No.

Ll Tone Choke 140 Mlllibenries

FUSES

REPLACEMENT DATA
SHERWOOD LITTELFUSE BUSS
'LE:‘ TYPE | RATING PART No. PART No. PART No.
FUSE HOLDER FUSE HOLDER FUSE HOLDER
Ml | 3AG 13A 3130L 5 342008 MDL1} HKP
126V 8 (3AG 14A 125V
8/8B)
M| PART NAME SHERWOOD NOTES
. PART No.
M2 Pilot Lamp #1847
M3 8witch Ass'y Presence, Scratich Filter, Rumble Filter, Phano Level
(8lide Type)

M4 Bwitch Selector (Rotary Wafer Type)
M5 Switch Equallzatlon (Rotary Wafer Type)
M6 Switch Tape Monltor (Sllde Type SPDT)
M7 Switch Loudness (Slide Type 8PDT)
M3 Switch Damping Factor (Slide Type DPDT)

WIRING DATA

Note L. Not used in some versions.

TRANSFORMER (POWER)

Note 2. Some versions may use 2. 2meg.

General-use Unshielded Hook-up Wire
Power Cord

Low-Loss Shielded Lead (Interconnecting). .
Phono Pick-up Arm Cable

............................. Use BELDEN No.

......... Use BELDEN No.

8530 (Solid) Availahle in Ten Colors

8524 (Stranded) Available in Ten Colors

Use BELDEN No.

1765-B (6 Ft. Length)

1725-K (73 Ft. Length)

... Use BELDEN No.

8401
8430 (Two Conductor - Twisted)

REPLACEMENT DATA
ITEM RATING . :
No. SHERWOOD Halldorson Merit Stoncor | Thordarson Triad
R T SEC T [ Sec 2 15k PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl uv T700VCT | 5V 6.3V 922AB1
@.96A | @ .25 @24 | @ 2.9A




Paororact” Folder

*1mane mark

STROMBERG-CARLSON

MODEL AR-41

TRADE NAME Stromberg~Carlson Model AR -411
MANUFACTURER

TYPE SET AC Operated 4 Charnel Audio Amplifier
TUBES (Six)

POWER SUPPLY 105-125 Volts AC-50/60 Cycles

Stromberg-Carlson Co., Service Dept., 1700 University Ave., Rochester 10, N. Y.

Types 12ATT7 Phono Preamplifier, 12AX7 AF Amplifier, 6AV6 Phase Inverter,
(2) 6CM6 Output, 5Y3GT Rectifier

RATING .68 Amp. @ 117 Volts AC (68 Watts)

HOWARD W. SAMS & CO., INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co,, Inc,, as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
to Howard W, Sams & Co,, Inc., by the manufacturers of
H237

¢ Indianapolis 5, Indiana

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein. (©) 1957 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiana . Printed in U,S. of America

lir=-dV T3IAOW
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PARTS LIST AND DESCRIPTIONS

TUBES ( GENERAL ELECTRIC, SYLVANIA)

ITEM ITEM
No. USE TYPE NOTES No. USE TYPE NOTES
vi Phono Preamplifier 12AT7 V4 Output 6CM6
v2 AF Ampllfier 12AX7 V5 Output 8CM6
v3 Phase Inverter B6AVE ve Rectifier 5Y3GT
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
MM ap [vorr | T Bricon | AfROvOX | SORNEL T \uiiopy | PYRAMID | SANGAMO | SPRAGUE
© : - PART No. PART No. PART No PART No. PART No. PART No. PART No.
Cl1A «40 450 35500 CFP44'7 CQ-OGO TVL-4705.8
B »30 350 TC47 MT -0550
[o] al5 300
D 50 50
C2A | «20 450 111619 AFH2-69 B0500 FP234 TMD-61 D-225 TVL-2935
B | w20 450
C3 50 6 111615-000 PRS25vV50 BBR50-6 TC29 TD-50-6 MMT -850 TVA-100
FIXED CAPACITORS
Capacity values given in the rating column are in mfd. for Paper
Capacitars, and in mmfd. for Mica and Ceramic Capacitors.
RATING REPLACEMENT DATA
1TEM TIN Stromberg- CORNELL-
won| AEROVOX |CENTRALAB ERIE MALLORY | spraGuUE | NOTES
No. | CAP.TVOLT | paprRic: PART Na. | PART No. | DUBILER | pagr No. [ PARTNo. | PART No.
c4 (.01 600 P688N-01 D6-103 cuBesl GP-10000 | GEM-611 6TM-S1
C5 470 ST 470 D6-471 LT6T47 GP-470 UC-5347 5GA-T47
c6 220 S1 220 D6-221 LT8T22 GP-220 UcC-5322 5GA-T22
Cc7 |.022 400 P488N-022 DD-203 | CUB4822 | ED-02 GEM-4122 4TM-522
Cc8 [470 S1 470 D6-471 LT6T47 GP-470 UC-5347 SGA-T47
co |470 SI 470 D647l LT6T47 GP-470 UC-5347 5GA-T47
CIo |.0047 | 600 P68BN-0047{ D6-472 [ CUB6D47 | GP-4700 | GEM-6247 6TM-D47
Cll |.022 400 P488N-022 DD-203 | CUB4S22 | ED-02 GEM-4122 4TM-S22
cliz2 |27 ST 27 D6-270 | LT6Q27 GP-27 UcC-5427 5GA-Q27
C13 |.047 400 P488N-047 DF-503 | CUB4547 GEM-4147 4TM-547
Cl4 |220 S1 220 D6-221 LT6T22 GP-220 UC-5322 5GA-T22
Cl15 |.047 400 P488N-047 DF-503 | CUB4S47 GEM-4147 4TM -547
Cl6 {.047 400 P488N-047 DF-503 | CUB4847 GEM-4147 4TM-547
C17 {.22 400 P483N-22 CUB4P22 GEM-4022 4TM-P22
CONTROLS
REPLACEMENT DATA
ITEM RATING Stromberg-
No RESIST arlson CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
B ANCE‘ WATTS PARq' b}o. PART No. PART No. PART No. PART No.
RlA | 500K i 145638 B-60-S A47-500K-S | QI3-133 v4s Volume
B| Shaft Not Req. FS-3 Not Reg. Not Req.
C | Swiltch Not Req. SWE-12 76-1 Us-26
R2A| IMeg L 145639 B-69 A47-1Meg-S | QI1-137 US4 Treble
B| Shaft Not Req. FS-3 Not Req. Not Req.
R3A| 5Meg L 145630 B-87 A47-5Meg-2| Ql3-141 ues Bass
B} Shaft Not Req. FS-3 Not Req. Not Req.
R4A| 10082 2 145632 WN=101 A43-100 Ww11-084 R100L Hum Adj. (Wire Wound)
B| Shaft ) Not Req. FKsS-1/4 SK5-KIt Not Req.

CHASSIS—TOP VIEW
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PARTS LIST AND DESCRIPTIONS (Continued) CHASSIS—BOTTOM VIEW
RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

MM | RATING | SCCRoet” NOTES MEM) RATING | StfoRieres NOTES

o I Snms [WATT| PART No. No. [—orms TWaTTl PART No.
R20| 470K

26 | Mec R21 | 680082

RT |IMeg R22 | 56K

RS | 47K R23 | 680K

ro | 2208 R24 | 3. Meg

R10 | 56000 R25 | 22K

RIl | 390K R26 | 47K

RIZ | 470K R27| 47K

RI3 | 220K R28| 100K

RI4 | 56000 R29 | 100K

RI5 | 47K R30 | 2502 5

RIE | 100K R3L [ 20008 | 5

RIT | 470K R32 | 22K

RIB | 220K R33 | 10K

R19 | 68000 R34} 100K

TRANSFORMER (POWER)

REPLACEMENT DATA
|~ Stromberg-
I"I;E:A RATING amCa:lson Halldorson Merit Stancor | Thordarson Triad
) T SeC 1 [ SEC 2 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
Tl LLTVAC | 620VCT | 5VAC 6. 3VAC 161798 D
@ .68A|@ .IT0A} @ 24 |(@ LBA

@ Used In serles 105A and later. Part #161789 used In series 105 and earlier,

TRANSFORMER (AUDIO OUTPUT)

REPLACEMENT DATA

'LEM IMPEDANCE S[romﬁ:r son | Halldorson Merit Stoncor | Thordarson Triad NOTES
°- PART No. PART No. | PART No. | PART No. | PART No. | PART No.

PRL._| SEC.
T2 (65008 160 161345 A-3304 22568

cT | Tap®@

80, 49
ITEM Stromberg-
PART NAME 1 NOTES

No. PART s, ° "
Ml Switch 158682 Selector (Rotary Wafer Type)
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®

@ mmf, f@
30K 1t .
pHONOPREAMP 70, PHONOPREAMA

A12A17

@ e12417 |

PHONO INPUT
0

TREBLE
®

T®
®

1M S 4n
mmf @ ax
165V
REAR SELECTOR SW MI SHOWN
RADIO INPUT . IN PHONG POSITION
N === === SW SEQUENCE:
4 1. PHONO
2. RAD1O
3. TAPE
4. Aux
TAPE INPUT
O———————— ==z
AUX INPUT
-+
RESISTANCE READINGS
ITEM] TUBE]l Pinl | Pinz | Pin3 | Pinda | Pins | Ping | Pini | Pin8 | Ping
vl |aaam lf rssk [ ax s0a | 200 | Zoa | 13K |4mK | sewe | 200
va x| ek | 4 6o | 2o | B0 | tasK |oa o000 | 200
vi|eave | ek | arx ma | za |4 a oK
va | 6cms || taoooe | NC lok | o0 | Za | I0K | Mo | NC t1200
vs [ecms [ t20a | Ne WK | Z0a [ Za |10k | B0a | N t1ma
vé | svaer || nc 2KMint | NC ma | NC e | NC 2KiMiny
ALL MEASUREMENTS TAKEN TN "PHONG" POS ITION

t  MEASURED FROM PIN 8 OF V6
NC  NO CONNECTION

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howsrd W. Sam: & Co., Ine. 1957

AF AMP
®@a12ax7

AF AP
e 12ax7

VOLUME

255Y

@1

2 OUTPUT

@ scme

RECT o 345V
(®) 5Y3GT SOURCE
320%C
E ®

7.5 vy T e 330V
2000 SOURCE

SW L B

SWONVOL WH CH T S 2K ® Bl

CONTROL

—

Viswn

HUM BALANCE
ez

®
GRN ) @ 2 10K
®

3 IZ“V’IQ
—e

Y

W5V
SOURCE

OUTPUT

B ecms

DC vottage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per voit.

Sacket connections are shown as bottom views

Measured values are from sockel pin to common negative.
Line voltage maintained at 117 volts for voltage readings.
Nominal tolerance of component values makes possible a
variation of + 15%in voltage and resistance readings.

. All controls at minimum, proper output load connected.
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SYRADE mamK

STROMBERG-CARLSON

MODEL AR-419

TRADE NAME Stromberg-Carlson Model AR-419

TYPE SET AC Operated Audio Amplifier

(2) 6L6GB Output, 5U4GB Rectifler

POWER SUPPLY 110-120 Volts AC-60 Cycles

MANUFACTURER Stromberg-Carlson Co., Service Dept., 1700 University Ave., Rochester 10, N. Y.

TUBES (Six) Types 6SJ7 AF Amplifier, 12AT7 AF Amplifier, 12AT7 AF Amp. ~ Phase Inv.,

RATING L1Amp. @ 117 Volts AC (110 Watts)

HOWARD W. SAMS & CO., INC.

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co,, Inc., as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished
to Howard W, Sams & Co., Inc., by the manufacturers of
H233

¢ Indianapolis 5, Indiana

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (©) 1957 Howard W, Sams & Co., Inc.,
Indianapolis 5, Indiana , Printed in U,S, of America
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PARTS LIST AND DESCRIPTIONS
TUBES ( GENERAL ELECTRIC, SYLVANIA)

TEm USE TYPE | NOTES ITEM UsE TYPE NOTES
vl AF Amplifler 6337 AL Output 6L6GB
v2 | AF Amplifter 12AT7 vs | Output 6L6GB
v3 AF Amp. - Phase Inv. 12AT7 vé Rectifier 5U4GB
ELECTROLYTIC CAPACITORS
RATING REPLACEMENT DATA
ITEM Stromberg- CORNELL-
AEROVOX MALLORY PYRAMID SANGAMO SPRAGUE
No. | CAP. | VOLT PARTCREE™ | PART No. | mARMER | paRTNo. | PART No. | PART No. | PARTNo.
ClA |=w30 500 46320000 AFH2-72 B0530 FP284 TMD-62 D-275 TVL-2937
B [«30 |500
C2A [ =40 450 35590-000 AFH4-B5-25 | D06850 FP43l.3 Q-310 TVL-4705. 8
Blal5 300
C w30 350
D |50 50
C3 |50 6 XPPBV50 BBR50-6 TT6X50 TD-50-6 MMT-650 TVA-1100
FIXED CAPACITORS
Capacity values given in the rating column are in mid. for Paper
Capacitors, and in mmid. for Mica and Ceramic Capacitors.
REPLACEMENT DATA
M || Boctim | AEROVOX [CENTRALAB] CORNELL [ ERIE | mALORY | SPRAGUE | NOTES
o- ‘ PART No. PART No. PART No. PART No PART No. PART No. PART No.
C4 | 100 BPD-0001 DD-101 L10T1 ED-100 UC-531 5GA-T1
c5 | 100 BPD-0001 DD-101 L10T1 ED-100 UC-531 5GA-T1
c6 | 100 BPD-0001 DD-101 LI0T1 ED-100 UC-531 5GA-T1
c7 | 47 SI 47 D6-470 (LT6Q47 GP-47 UC-5447 5GA-Q47
c8 | 330 BPD-00033 DD-331 [L10T33 ED-330 UC-5333 5GA-T33
co | .22 400 P488N-22 CUB4P22 GEM--4022 4TM-P22
Clo | 4700 BPD-0047 DD-472 |[BYAIOD47 |ED-0047 {UC-5247 SGA-D47
CI1 | .033 { 400 P488N-033 DF-303 |CUB@S33 GEM-4133 6TM-S33
Clz | 33 SI 33 D8-330 |[LT6Q33 GP-33 UC-5433 5GA-Q33
Cl3 | 4700 BPD-0047 DD-472 |BYAIOD47 |[ED-0047 |UC-5247 5GA-D47
Cl4 | 470 BPD-00047 DD-471 [BYAIOT47 | ED-470 UC-5347 5GA-T47
Cl15 | 470 BPD-00047 DD-471 |BYAI0T47 | ED-470 UC-5347 SGA-T47
Cl6 | 4700 BPD-0047 DD-472 |BYAIOD47 |ED-0047 |UC-5247 5GA-D47
Cl7[ .083 | 400 P488N-033 DF-303 |[CUB6S33 GEM-4133 8TM-S33
cls | 470 BPD-00047 DD-47l |BYAIQT47 | ED-470 UC -5347 SGA-T47
clg| .l 400 P488N-1 DF-104 |CUB4Pl GEM-401 4TM-P1
c20] .1 400 P488N-1 DF-104 |CUB4PL GEM-401 4TM-P1
caly.l1 400 P488N-1 DF-104 |CUB4P1 GEM-401 4TM-P1
CONTROLS
REPLACEMENT DATA
ITEM RATNG  |siromberg-
No. [TRESIST Carlson | CENTRALAB | CLAROSTAT IRC MALLORY INSTALLATION NOTES
" ANCE- WATTS| PART No. PART No. PART No. PART No. PART No.
Rl1A 500K 3 145622-000 B-60-8 A47-500K-7Z| Ql1-133 U46 Volume
B Shaft Not Req. F8-3 Not Req. Not Req.
[} Switch Not Req. SWE-12 76-1 Us-26
R2A | 5Meg 4 145661-000 AB-88 Ad47-5Meg-~ Q13-141 ues Treble
P | Shatt AK-T F§-3 Not Req. Not Req.
R3A | 5Meg H 145661-000 AB-88 A47-5Meg-2] QI3-141 ues Bass
B | Shaft AK-7 F8-3 Not Req, Not Req.
R4 1000 2 173853-000 Hum Adjust (Wire Wound)

CHASSIS—TOP VIEW

PEOBGERO RO ® A
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PARTS LIST AND DESCRIPTIONS (Continued)
RESISTORS

All wattages 1/2 watt, or less, unless otherwise listed.

" CATING REPLACEMENT DATA REPLACEMENT DATA
Tl Stroqperg- ITEM RATING =
o g]afjgon RC NoTES | | | 5 S"°‘z}f‘;‘?§3§m IRC NOTES
OHMS _[WATT| PART No. PART No. OHMS [WATT] _PART No. PART No.
RS 100K BTS-100K R21 | 470K BTS-470K
RE Meg BTS-1Meg R22 | 47K BTS4TK
R7 100K BTS-100K R23 | 15008 BTS-1500
RE | 8. 2Meg BTS-8. 2Meg R24 | 47002 BTS-4700
RO 470K BTS-470K R25 | 33000 BTS-3300
RIO | 1.8Meg BTS-1. 8Meg R26 | 1009 BTS-100
RU 100K 1 BTA-100K R27 100002 BTS8-1000
RI2 | 33000 BTS-3300 R28 | 470K BTS-470K
RIS | 470K BTS-470K R29- | 47K BTS-47K
R4 | 470K BTS-470K R30 | 47K BTS-4TK
RIS | 33K BTS-33K R3l | 220K BTS-220K
RI6 | 1 8Meg BTS-. 8Meg R32 | 220K BTS-220K
RIT | 33K BTS-33K R33 | 2008 5
RI8 | 10009 BTS-1000 R34 | 15K BTS-15K
RIS 47K BTS—4TK R35 47K BTS-4TK
R20 | 470K BTS-470K R36 | 47K BTS-47K
R37 | 50000 |7 PW7-5000
TRANSFORMER (POWER)
. REPLACEMENT DATA
ILE:" RATING rom! %t‘s;lson Holldorson Merit Stoncor | Thordorson Triod
BRI, T 52 PART No. PART No. | PART No. | PART No. | PART No. | PART No.
TI | LTVAC | 720VCT | 5VAC | 6.3VAC | 161795-000 P934 @] p-3173 @| pCe4alo Q| 24R05U @] R-14A
@ LA | @ .M0A] @ 3A | @ 2.84 o
@ Drill new mounting holes.
TRANSFORMER (AUDIO OUTPUT)
REPLACEMENT DATA
'LE:\ IMPEDANCE  ["Stro b?on'n Halldorson Merit Stancor | Thordorson Triod NOTES
" PR TG PART No. PART No. | PART No. | PART No. | PART No. | PART No.
T2 |570002| 162 | 161355-000 Z1401 A-3131 | A-3307 | 22597 @ | $-60A |® Drill new mounting holes.
CT |Tar@
80, 40
Stromberg-
M1 PART NAME Carlaon NOTES
- PART No.
Ml Pilot Lamp #47
M2 Switch 158692-000 Selector (Rotary Wafer Type)

CHASSIS—BOTTOM VIEW
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PHONO INPUT

100K

220V

SELECTOR SW M2 SHOWN
A%INPUT IN RIAA POSITION
SW SEQUENCE:
1.RIAA 4. RADIO
= - 2.AES  5.TAPE
Q1. A
AumeuT@ S ey 3. coL 6. AUX
Lo
TAPE
INPUT
RADIO (NPUT ®
% o
I
@ 33K
RESISTANCE READINGS
ITEM] TUBE ]| Pinl | Pim2 | Pin3 | Pind | Pins | Pin6 | Pin7 | Ping | Pind
v | 6sr |l oa Moa | IW0o | WK | 3W0e |t 1.8Meg| 0o | F 52K
vz 1A [ tox [amk  |10me [aoe | aoe |tk | e 15000 | 200
vi | 1aarr || t ok | oe Moo |@e 2o |te [ tawk |4k 00
vé | oiece || on Mo [t®ma | tswoe |k [ TP 0 | 200
V5 | 61668 | oo Ma |t |tsome | K | TP Mo | 20
ve | suce || nc KMIn | N 00 NC 550 NG DKMin)

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sams & Co., Inc. 1957

ALL MEASUREMENTS TAKEN [N "R1AA" POSITION
t MEASURED FROM PIN 8 OF V6

NC  NO CONNECTION
TP TIE POINT

VAW

. DC voltage measurements taken with vacuum tube voltmeter;

iTA PE QUTPUT

AF AMP
B12AT7
6 1

AF AMP

voLume| (B)A12AT7

—1®®

1} 80v
ov ]
2!

PHASE INV oUTPUT _L
q
®@s12a17 eL6GB @;
v g
®
— I
1 xs.
XY
25V
@I;zznx . 3s0v
S0mfd
h @160
30V ;l 1 L@ |82
= H2 | 4
l@|C
\ 2000
@fimx W g
25¥’
X
by
'F oV ;
420V
QUTPUT

SW ON VoL

CONTROL BLK

3.5a

0425V
SOURCE

350V

BLK

" SOURCE

310v
SOURCE

AC voltages measured at 1000 ohms per volt.

Socket connections are shown as bottom views.

Measured vatues are from socket pin to common negative.
Line voltage maintained at 117 volts for voltage readings.
Nominal taterance of component values makes possible a
variation of + 15%in voltage and resistance readings.

. All controls at minimum, proper output load connected.

®) 6L6GB




SERVICING
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" PREAMPS AND
AMPLIFIERS

SERVICING HI-FI
PREAMPS AND AMPLIFIERS

Contains complete information on the circuitry,
specifications and replacement parts for 1957-
58 Preamps and Amplifiers. Data on the fol- ..

lowing brand names appears in this volume:

BELL SOUND HARMON-KARDON

CHALLENGER KNIGHT

DAVID BOGEN MADISON FIELDING

ELECTRO-VOICE NEWCOMB

FISHER PILOT

GROMMES SCOTT (H. H.)

HAMILTON SHERWOOD
STROMBERG-CARLSON

PHOTOFACT PUBLICATION




