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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, ’

J—1—a =
A 05 l 240k
oo 12K

o 10

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 impedanceof 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.
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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 10.1 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

20,
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0, 20, 50, 100, 200, 500,1,000, 2, 3,3, 5, 10,000, 20, 50,000
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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 everythingis 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
Oo——— i FOLLOWER
= CHANNEL #1] | BASS ~ TREBLE OUTRUT 1
| X
CHANNEL# | | $ J 1
GAIN |= 1 | |
1 [l t 1
) ) 1 )
H 1 | I
1 1 1
] 1 1
) 1 I
1 ! b ow
1 1 [} %) %)
! i 12«3
! i 1308 =+
) 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 that the 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 fedback 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.

INPUT SIGNAL DISTORTION OUTPUT SIGNAL

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 AW
( o OUTPUT SIGNAL
INGREASED) ,~ (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
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®
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( DEVELOPS
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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.

() Y oeteme

A

\
27K QUTPUT
FEEDBACK  TRANS. N
RESISTOR '58 ~
— INPUT TUBE an
c
@A
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

n



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 Cl1 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 i

{ 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, Ohio.
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
342

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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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 Ampitfier

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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@ 10% NPO
it
PHONO PRE-AMP 2.2meg 1ST AF AMP 68mmi
(@ 12AX7/ECLH (@a 12AX7ECCH3 @ 1
5 2 SIN it
6
2V sfv L_‘ @ 20K 1000mmf;
LOW MAGNETIC PICKUP @2 VWA= 1 meg(R3) S,
#1 INPUT 10K } BASS 2
j .2vily Qo 2onnt | @)
Y = 10%
K ® = |0(1
LR .
= e 2 K 10%
6800 = E 2K
@ 1ook 65V Tiovy
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
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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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Puotoract” Folder

*TRADE MARK

DAVID BOGEN
MODEL L60

TRADE NAME David Bogen Model L60

MANUFACTURER David Bogen Co., Inc. P.O. 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. @ 17 Volts AC (130 Watts)

are replaced.

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

L. Set "Volt Reg. " Control (R8) and volume controls {(Rl, R2, R3) at minimum
Allow the amplifier to warm up for four mlnutes.

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 terminalg 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%llsloward W, Sams & Co., Inc., by the manufacturers of
H

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.S. of America

091 1IAOW
N3909 dIAvda
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MIC3 PREAMP

?OSV
MIC 2 PRE-AMP

@a12ax7/ggg

2083

®

S ook 500K =

> 47K

3
—

nl
I

HIGH IMPEDANCE
SHORTING PLUG

f’j

i
§19 3 180 |
2 100K ?—1
P
1
|
| l FLAT
S 47K © CUTOFF
TRANGFORMER SPEECH FILTER SW
SOCKETS (M6).SHOWN IN
"FLAT" POSITION
205 MIC23, T
20K
o PHOND PREAMP + MIC 1-TUNER-PRE-AMP
NPU
@an2ax7/eeen® @
g 70V 150K 47&’ 6K
MAG 8V "i |
INPUT 15w" “_lm —1
mml [
5 4 30K 1
100K @Tlm (SEI
— E :% ’

e

L

LOW IMPEDANCE MIC PLUG- IN TRANSFORMER

1.
2.

3.

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

MICH]
PHONQ
TUNER

INPUT

00K -

@% 100¢

205Y

HIGH IMPEDANCE

LOW IMPEDANCE

MIC CONNECTIONS

wawN

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

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 voitage 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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PHASE INV QUTPUT uTPUT J- 3
6
() 6AV5GA @ ®savsca @ ="
EL 4o 590V5 AN
A
—sov L= @ —sov £ 82°°V |
;v 10000 1 e cuRRenT Mon, (39314990 |
¢ 3V /
WX ol ,
s
,  F @ RED-YEL
9
S50 ) —te |3 BLUE } Bk~
iov ©; * ® % 40 Wi _—
' RED olfi 1
+ + i G o271
N - Ha 3 r (i6a
oy @3 - g o YEL ol &Y
50 > % .50 RED-BLK
@( @ B 600V 140 BLK 4
> 20K BLK-WH
®
1 S 2K
Y ®
OuTPUT 4T a0 ouTPUT _J
(M6AV5GA (W) 6AVSGA +
VOLT REG CONTROL
e 600V
@ oL 30mtg @ SOURCE WL ‘
T 165V §
RECT S 1m 1meg SOURCE | =7.5Y, )
@ 5Y3GT @™ iV Ay
440VAC 4 ) @ @DJ_ amtg CURCE Ly
£2)sl, 3omtd \Ié B
e T 1O ® | @%b
| =
150
@ 1 RECT 165v
@) 5Y3GT
4 680K
440VAC 2
10000
3 8 ; mm(
VOLT REG
100K
440VAC . . @3 ex
¢@— . =50v
j« SOURCE
@,J_\ somt RESISTANCE READINGS
ITEM[ TUBE] Pinl | Pinz | Pin3 | Pind | Pin5 | Pin6 | Pin7 ] Pin8 | Ping
N w Vi | X/ vie0k [ 3.3meg | o a0 o {10k | 1.5meg | 0o 4o
v2 | BBl took [ 3.3meg |00 40 4o | tak | 33meg | 0o 40
- vileave [fuok  j1s000 | 4o 40 NC oo 110K
P ve o [l tiok |sok sk |do e |10k B0 [ 150K | tsook
® Y vs | 6avscAf a0k | 1a 150 NC 1950 | nC da t1meg
1 z V6 | 6AVSGA[[ 400k Ia 150 NC 1950 | NC 10 t1meg
W @ = V7 | 6avsealf 400k In 150 NC t96a | NC R t1meg
[}
-lﬁn V8 {6AV5GAl 400K 1o 150 NC 1960 NC 10 t Imeg
Vo Tecmr Jf too NC [ 1 1 tlmeg | 320K timeg | Imeg
V10| syt || e 2oKemin) | N 160 N 160 NC 20Kimin
VILE 5v36T || NC 20Kimin) | NC 2o NC 20 N 20Kimin)
viz[ syaer | Ne 20K(min} | TP 0 N n ™ 20Kimin}
T WEASURED FROM PN Z OF VI2

HC NO CONNECTION
TP TIE POINT
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PHOTO FACT* Folder

Sranoe mamx

DAVID BOGEN
MODEL PR100OA

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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B2 INPUT
©

PRE-AMP

(D)a12AU7/ECC82 ()8 12AU7/ECCE2 (12)a 12AX7/ECCE3

PRE-AMP

s

PRE-AMP

CATHODE
-1 FOLLOWER
(@e 12AX7/ECCE3

225v

It
1

NAMP 2
(A 12417/ ECC8I

PHONO SW MI0 SHOWN
IN"B" POSITION
100K @ i @;E 1oooo
mm REAR
TAPE MON, SECT 2 FRONT L 5,
L INPUT 1,99, B 0% %,
O ° o o
o o 4: %z})\(ﬁ
[+] [«
°©o 5 %xﬂ
@3 1.2me0 SECT 1 REAR 6|7
it 1 J——1
20 I ATmmf
mmé= [
10 1 100K
@—SECT 2 REAR @) @
TURNOVER SW M58 SHOWN Bo o |II lﬁ 2
IN 250 CPS POSITION 4 R0 g
SW SEQUENCE: ° og | mmt1o* |
1. 250CPS mn oo t < 100K
TAPE | 27mmf 2. A0CPS HH v; 22meg b4
AD, NPO 0% : i 5 6 17 8
(o) 330 —yq) it LIS
4500 = 1200
500K 5. 629 it mmf 10% 3
6. 800CPS n
: It 22
AUX INPUT il @ meg T T
ROLLOFF SW M5A SHOWN IN iii — ;gngN ?z _CgN;gUPROm m
~16DB POSITION ks @
mmf 10% SW SEQUENCE:
SW SEQUENCE: v o
1. -16BD 22meg Z. 08
2.-13.75D8 3' -100B
3.-120B LY = 4' -5DB
4. -8D8 mmi 10% .
5.-5D8 .
6, 0 22meg
VOLUME |
T r
¢ <$500K/ i
i/ I <=
| | =
iy i (s
DENOTES  DENOTES
CHASSIS - j J ;j AN
°| | N ™ A
MON. PHONO RADIO TAPE AUX
ON-OFF SW
RESJSTANCE READINGS
1TEM Pin2 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. ! INF INF ba 6a INF 100K 15000 | 0
2. Socket connections are shown as bottom views.
3, Measured values are from socket pin to common negative. vz 4K 1002 | 6a ba t K| LIMeg | 100K 90
4. Line voitage maintained at 117 volts for voitage readings. 12AT7/|
5. Nominal tolerance of component values makes possible a V3lecem || 17K |00 i 6a t1XK | 2.2Meg | 10000 | S0
variation of = 15%in voltage and resistance readings. 12AU7/
6. Al controls at minimum, proper output load connected. v Ecegp || T12K | 600K 10000 | 6a ba taK | Liveg | 11K 9
V3 | 6x4 10000 NC i3} .30 NC 10000 2K(Min}
ALL MEASUREMENTS TAREN IN "AUX" POSTTION
©SEE PARTS LIST FOR ALTERNATE

VALUE OR APPLICATION

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

= MEASURED FROM PIN 8 OF V4
s MEASURED FROM PIN 8 OF V2
t MEASURED FROM PIN7 OF V5

NC NO CONNECTION
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100K 5%

AF AMP

L 40
022 @ ot

/
—'1= VOLUME
®&D)e
S00K
J‘:.ZZ _
It $
ifi
Ei 225V
—
it
I
ili SECT 1 FRONT
R 2031 ;;1}_
|
s O EaC
8’/ ;c5 °o 0
@ $ome’
) @ SECT 1 REAR
@ 2meg Zmeg | Z2meq
k. 10000
@)= 00 @= ® mm! @® S22meq
™ <

@imm( 5

LO FILTER SW M7 SHOWN IN

TAPE OUTPUT
T T 1
v - N
\\
\ CATHODE FOLLOWER
\
\ (W 12AU7/ECC82
\
\
i)
< ‘\
<
@ 1meg
YL e MAIN OUTPUT
B A
@ 15K = =
@93 100
] SECT 1 FRONT

>
(: 41K

Hi FILTER SW M8 SHOWN IN

120 CPS POSITION R QUENCE:
SW SEQUENCE:
1. 3KV
1. 120CPS 2. 6Ke
2. 60CPS 3. BKC
3. 1CPS -
4 10KV
4. 15cpS 5. FLAT
5. FLAT -
_________ BINURAL OUTPUT
1 I 3
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
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“Tanoe mank

DAVID BOGEN
MODELS ST-10, ST-10G

MODEL ST-10

TRADE NAME David Bogen Models ST-10, ST-10G
MANUFACTURER David Bogen Co., Inc., P.O. Box 500, Paramus, N. I.
TYPE SET AC Operated Audio Amplifier

TUBES (Seven)

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) EZ81/6BW4 Rectifier

POWER SUPPLY 110-120 Volts AC-60 Cycles

RATING .52 Amp. @ 117 Valts AC (52 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., lnc., by the manufacturers of
H196

s 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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PuoToract” Folder

“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.-Phase 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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SrRADK MaRK

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

12BHTA Driver, (2) 6V6GT Output, (2) 6X4 Rectifier
FATING .58 Amp. 3 U7 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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rRADE MARK

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 12AX7 AF Amp. -Phase Inv., 12BH7A Driver, (2) 1614 Output, (2) 5Y3GT Rectifier
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 recommendaotion, worronty of guaranty by Howard W. Sams & Co., Inc.,
as ta 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 particulor type of replacement part listed.”
“‘Reproduction or use, without express permission, of editorial or pictorial can-

G853

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is ossumed with respect to
the use of the information contained herein. Copyright 1957 by Howard W.
Sams & Co., Inc., Indianapalis 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 & Co,, Inc.”  Printed in U. S. of America
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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, Indiona, 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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PruoTtoract” Folder

e =

P\ NENBER /2
2 5
SETRL

FISHER
MODEL PR-6

TRADE NAME Fisher Model PR-6

TYPE SET AC Operated Preamplifier

TUBES ((ne) Type 6SCT Preamplifier

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

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

RATING .04 Amp. @II7 Volts AC (4 Watts)

TAPE

INPUT_?_*

PRE-AMP
(Da6sC7

PRE-AMP

(e 6SC7 ®
_l

AF
OuTPUT

.047 L

|
: ! SELECTOR SW
'j0a | (M2} SHOWN IN
2 | 185K | TAPE POSITION
SW SEQUENCE :

3 22meg l 1- TAPE
¢ | 2meg | 2 - PHONO
5 | 110K

1° 1 i
6 1 0
7 1 .5q
8 | .5q

£ MEASURED FROM OUTPUT OF M1 BLK

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

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

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

¢ 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

9-3d 1IAOW
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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., 12AU7A 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
attenuator 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 constitute 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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PHOTOFACT* Folder

*1Ra0E MARK

GROMMES
MODEL 212

TRADE NAME Grommes Model 212

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

TYPE SET AC Operated 8 Channel Preamplifier

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

POWER SUPPLY 110-120 Volts AC-60 Cycles RATING .25 Amp. @ 17 Volts AC (22 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
42

¢ 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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MIC INPUT

!
i
]
(
]
(
!
(
!
(
(
!
E
TAPEAMP INPUT 6. MIC |
!
|
|
!
1
b
b
1
i
!
i

SELECTOR SW M6 SHOWN

IN AUX POSITION

SW SEQUENCE:

Aux

. TUNER

. TAPE

. PHONO#1 (MAG)

PHONO PRE-AMP

RUMBLE FILTER SW M8
SHOWN IN ON POSITION

® @

. PHONO# 2
. MiC

Scuvawn—

T
®anax7

041

310v

REAR VIEW
ROLLOFF
SWITCH

___“__

CATHODE FOLLOWER
(Wer12aX7
6

TURNOVER SW M5 SHOWN
INTAPE POSITION
SW SEQUENCE:

—AAA
100K
W 5%

30

f

1500
mmf{

@_I_zm | @l% 1%_1_2000.
oo

REAR VIEW
REAR VIEW SELECVTIOR
TURNOVER SWITCH

SWITCH

.5°7T T

13/21

ALL MEASUREMENTS TAKEN IN "TAPE" POSITION

¢+ MEASURED FROM PIN 3 OF V1
»  MEASURED FROM PIN 3 OF V4

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

t MEASURED FROM PIN 7 OF V5
s MEASURED FROM PIN 8 OF V2

NC NO CONNECTION

/B
7
— — Il
- ) / ROLLOFF SW M4 SHOWN
M5 IN TAPE POSITION
SW SEQUENCE:
L

1. TAPE
2.6
3. 10.5-12

TUNER INPUT 4. RIAA

TUNER 5. LP-16
= LEVEL 6. SCRATCH FILTER
AUX INPUT =
AUX
= LEVEL
RESISTANCE READINGS
ITEM| TUBE Pinl Pin 2 Pin3 Pind | Pin5 Pin 6 Pin? Pin8 Pin9
V1 | 12AX7 || t 147K INF INF 30 30 INF 0a 10000 | 0o
V2 } 12AXT || ¥ 127K | 1Meg 10000 30 3 T 1K 1Meg 100K 60 1. DC voltage measurements taken with vacuum tube voltmeter;
AC voltages measured at 1000 ohms per volt.
V3 [ I2AXT7 || t 115K | 1Meg 10000 6a 60 1 115K | 0o 32000 90 2. Socket connections are shown as bottom views.
3. Measured values are from socket pin to common negative.
V4 | 12aX7 §1 1 15K 1.1Meg | 100K 90 90 T 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 controls at minimum, proper output foad connected.

©SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION
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TAPE QUTPUT

— ; - *
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, . |
' @ 10000 i ! !
TAPE MONITOR SW M7 e =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

B = 2.5V}€6I ) l,r-n5v by TREBLE
@—-.EImml - o ! @
- ] Imeg
10K 2 100K
@é 470K @ 21000;1@ 100()*

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

PRESENCE SW M9 SHOWN
N 3000 CPS

PRESENCE

-
50K T"‘

10000
N mmf
[} -]
® @i @ o
s L 03§C

LOUDNESS SW MI10
SHOWN IN ON POSITION

A
350V
@ 6Xx4 10K SOURCE

@A “[oi0mfd

AC RECEPTACLE RED 310VAC

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

GRN

GRN
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PrHOTOFACT" Folder

“TRAGE NaRX

GROMMES
MODELS 221

TRADE NAME Grommes Model 221

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

TYPE SET AC Operated Audio Amplifier

TUBES (Five)
5U4GB Rectifier

POWER SUPPLY 110-120 Volts AC - 60 Cycles

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
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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
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STRAOE MaRK

HARMAN-KARDON
MODEL A-1040 “Trend II”

TRADE NAME
MANUFACTURER
TYPE SET

TUBES (Ten)

Harman-Kardon Model A-1040 "Trend TI"
Harman-Kardon, Inc, 520 Main §t., Westbury, L.I., N, Y,

AC Operated 6 Channel 40 Watt Audio Amplifier

Types 12AX7 Phono Preamplifier, 12AX7 Cath. Follower-AF Amp,, 12AV6 AF Amplifier, 12AT7 AF Amp-

POWER SUPPLY 105-125 Volts AC-60 Cycles

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
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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
(k9)3 180 ; 2.1
, .
| 3.2
: 4.3
TAPE INPUT i @ 55
FUNCTION SELECTOR SW iM7) 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];‘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 M Do va el rek | ook |2 K K | tek | t1.5meg| 27K 7K
L)
P ]
g looommf, | TG Ins || 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 LiEs ! 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% .m ! vio| gzl |l sle NC 20Kimin) | 37K 37K NC 8la NC NC
1
! mm 10% i MEASURED FROM PN 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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LOUDNESS
1meg

TAP@ 500K

AF AMP

AF AMP

(Wa 12417

Eﬁr

75V )
2‘@ 1

gsv 3H

420V

47K

BIAS
BALANCE

OUTPUT

() 12485

OUTPUT

(®)12485

—2

TAPE OUTPHT

465Y

Béo@imuo

0310000

minf
e | 2000V,

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

BLUE-WH
1000

@3
® b3 10K
@

1o

PHASE INV
B12AT7

OUTPUT

(012485

OUTPUT

12AB5

R —[_
FRONT

. 2 .IZL

;
1
; 68K
, E g“’" 2. AB
Lo 3.8

==Jon
mmf
© | mooy @
L—o
o ¢ ‘o
Lo SPEAKER SELECTOR SW (M10}
= | SHOWN IN "A" POSITION
100mmt ! SW SEQUENCE.

1.A

]

——_ Sl = .
21a —110%1\ .A3 ‘ 33K
2 o A
2.7n 8 % 5 100K
g i
e Ba ) DAMPING SW (M6) SHOWN
VWY 100 IN"20" POSITION
33 47K Lmmf SW SEQUENCE:
| €T 1.2
: 210
: 3.3
""" AN a1
070 10% 5 3
e JOV 6 1
025 10%
AN -
12000
470v
2/10A SOURCE

SW ON LOUDNESS
CONTROL

YA
3%4 HE\/
i

AC RECEPTACLE

560K @BTQ Amid  SOURCE

295V

155V
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KNIGHT

%
Prororact” Folder MODELS 93SZ505, 9352737

STHa0E wamk

MODEL 9357737

TRADE NAME Knight Models 9352505, 93SZ737
SUPPLIER Allied Radio Corp., 100 N. Western Ave., Chicago 80, Illinols
TYPE SET AC Operated 16 Watt 3 Channel Audio Amplifier (Model $3SZ"737 Has 4 Speed Manual Record

Player)

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

Output, 5Y3GT Rectifler

POWER SUPPLY 110-120 Volts AC - 60 Cycles RATING .8 Amp. (@ W7 Volts AC, 62 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-

not constitute in any case a recommendation, warranty or
guaranty by Howard W. Sams & Co., Inc., as 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
HI170

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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KNIGHT
MODEL 93SZ645

SY9ZSt6 1AAOW

IHOINI

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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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 470K
T
4
o7
200v 200v 6L6G
OuTPUT
@ —8305V
WA , *245V
75000 10W ’-|_
@ 10K @B ‘jj 10mfd
= ®200v |
SW.ON PHONO 23S0k
CONT, @ 130VAC RED — ‘ @C‘I’ 10mfd
6.25 Amp. nzvac Btk i —e170v
POWER PLUG ASS'Y, o ® < antd
3 6
2
l— SECT 1—-2
FRONT
PHONO MTR. SOCKET, %GRN
SECT.L- FRONT & REAR oo o oo

®

e

VIB,SQCKET

@:ﬁmm

STANDBY Sw,

oW
* X
@ oY
34 5 @ 2 @ [}
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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KNIGHT
MODEL 9352655

TRADE NAME Knight Model 93SZ655

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. @ 17 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-
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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
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STRADE uARK

KNIGHT
MODEL 9352682

TRADE NAME Knight Model 93SZ682

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

TYPE SET AC Operated § Channel 30 Watt Audio Amplifier

TUBES (Six) Types 6SCT Preamplifier, 6SC7 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)

T89ZSE€6 1TAAOW
1IHOIN

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. Soms & 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 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, Indiang, U. S. of America. Copyright under in-
temational 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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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 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
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

113



&) @ @ 6@ @ E®®

"

GE PICK MIC

HPUTS

112

TUNER  TAPE AUX

-~
»
@

CYOUS 00 wa
MADE B U A

QuIPT 3 voirs
AMUED TR CORP,
CrOCAGE, 1

MROTEL . 745X FRG HAL

vOuTS 1

]

o
»
o8
gad

TAPE OUT

MIIA dOL1—SISSVHD

‘bay J10N *bay 10N £-S8% PV weus| @
ToAe] loung, 8pn S81-61® | Z-300S-L¥V 09-av z Jo0s| Vv
*bay 10N *bay JoN £-s8 -3V weus| |
eeeg 8¥n SE1-E1O | Z-3008-LBV 09-ay H M00g{ veu
‘bey 10N *bay JoN £S5 AV yeus| g
a1q9LL arn 881-6T® | Z-H00S-L¥V 09-av 3 J00s| veu
9z-8n -8 21-TME -1 yms| o
*bey 10N *bay 10N £-95H -V weus) &
STINIOA 0sn SE1-TIO_| §-31008-LPV 85-€V $ 006! VI
ONINVd | ON Livd | oN tavd | oNuiavd | con uave [suwm| RNV |0
SI1ON NOUVIIVISNI AYOTIVW ol 1VISO¥VD | SVIVEINDD LHOIN wall
VIV3 INIWIOVIdaE ONiva
STOILINOD
*SUO[SJI9A UIOB U] pasn JON °T# 910N
25-WL8 g19-WAD 20-aF | 269€ND | ¢£oz-ad z0-add 000 20" [¥%2D
1d-W1e 100-WaD 1d9€nd | yol-da 1-N88od 009 1" 820
1d-M19 108-KID 1d9EN0 | ¥O1-da 1-N8g8sd 009 1°| 220
1d-ALY 100-WAD 1d9and [ yor-4a 1-N889d 009 I'| ®BD
£8a-WL9 | ££29-WID £600-ad [eeasand | gee-9a| ££00-Add 009 | €600° [ 020
88L-VDe £889-0N 08s-aa 9500 | TEE-AA | €£000-Add 08¢ | 810
STH-Md1 sTre-0n sr-ag 081-ad { S10000-89%1 00§ 1| 810
009( 980" | LID
009 | 9500° | 910
1d-MLs 108-WAD 1degnd [ por-da 1-N888d 009 I'{ 810
226-W1y | BBH-WAD g0-ad | gesyENd | €£0g-aa 20-add 003| 220° | ¥10
2IE-WLy | 2ZH-WaD 20-44 | gTSHEND | £02-4Q 20-ad€ 00z| 220°| €10
T5- ALY Te-WID 10-a9 | 189ENd | €o01-ad 10-add 009 10° gD
LBL-VDS L885-0N 0Lg-ad pS00 | 1Z-ad| L2000-add oLz | To
LYQ-¥HY L¥28-0n Ly00-aa eLod | gL-aa| Lr00-Add 00LF | 01D
99L-VD¢g 9¢6$-0N. 099-ad €900 | 195-aa 09818 095 | 80
18-MHS ®e-0a 100-a9 a90¥ | To1-ad 100-add 0001{ 8D
22d-VOS 2824-0N 2200-0F €L0M | 228-9a| 800-4dd 0028 | L0
890-WLS | 8989-WID 0089-d9 [8oasend | ges-sa| 8900-add 009 8900° | 6D
1 30N 0001 et | 8O
1d-WLY 109-WED 199800 | $01-4a 1-N889d 008 |_¥d
: ; - ON_L4Vd |- . :
ON 13vd ON L3Vd ON_L¥vd ON 1¥vd | ON l¥vd ON 1¥Vd . .
d3rend 1OA | dvD | oN
SIION ANOVAIS AHOTIVW EINE] NENI0D [IVIVHINGD| XOAOHIY LADINY SNIVE wall
VIVa INIWIOVIdTY
“*si0}pRAD) J1WDIE) PUD DIIW 10§ ‘pjww uj pub ‘s104dpdD)
10dng 10§ ‘pjw Ul 8D UWN|od BUKRI BY} Ul UBAIB sen|DA AjppdD)
S4OILIDVdVYD aixid
808T-VAL 0950~ W4 0$-06-0L 680.L soswd | OVAOSISNd 05| 9 | €D
ost| om|o
ost| o |d
8°28¥6-TAL 960-L 22-LIWNL g oeedd 01200 2%-CHIV ost | or (veo
osr| 61 (D
0g1-91-0L1§ L¥OLly osr| o |d
SESE-TAL S20-L L-OWL sezdd 02000 80-€HAV 081 ) 08® VIO
. ; ; - ON_1¥Vd . "ON_13Vd )
ON 13Vd ON 1¥Vd ON 14Vd ON 13¥vd oN L3Vd . . )
INOVUS | OWVONYS QIWVEAd aonvw | B | xoacuav LHDINY oA | dvd | eN
1
VivQ INIWIDVId3A ONILIVE
SYOLIDVAVYD DILAT0YLOITT
LXVE1 Tty
JV 18[-1omoIod epomiED |  ZA
$08 IOy IV PUE | §A LXVE1 | Ieiiidwesld Of — ouoqd A
S3LON 3dAL asn wal SIION | 3daL asn Wil

(VINVATAS O1310313 1V3INI9) s3gnl
SNOILdINDS3Ad ANV 1SI1T1 S1¥Vvd

114



@
@gg DO PO OB

€19 @D @9 62 @ €0 6 €0 @)@ @6 €2 6 E

TOITIBIOID

odAL I3yem ‘Suer) z ‘Iojoeres uopduUNJ was 1374
Lv# dweT 1@ | 3K
°N L¥vd ‘oN
SAUON LEOINY INVN Livd

wall
0g 1X8 0258 080-54 98ET 2800-4l V200" | TN

ON Lavd [ 'ON Livd [ -on 1yvd ‘N 1¥vd "ON 1§Vd ON 13vd
NVIZdVL | 30Ld3D34 INI¥IND N
SIS olava AYOTIVW [TVNOILVNY¥IINI| TvH3Ia34 LHOINX |_ wall

Viva INIWIDVidid SNILVY
YFHILOTY WNINTT3S
‘oloH ‘i MoN e O
VeLT @ Veoot @ | ver' ®
© 2802 Doros-a £¥g0-d'T LOAE'9 | ovaogi| ovarm| 1L
‘ON 14vd | ON Ldvd | ‘ON LaVd | ‘oN Livd "ON 1¥vd TOR | [ ON B N
uosiopioyl 100uUDyg W uosIDp(|OH LEDINY ONLLYY wan
V1va INIWIOVIdIY
(¥3MOd) JIWIOLSNVIL
Lp-Emd oLy | 98y e oosr-sia s voost | ozu
0022-8.L€ voozz | S8d %¢ MLY-S19 %e Mup | e
00LY-8LE vooLy | ¥eu MOLb-8LE soLy | 8y
00L¥-S1€ BOOLY | 88 00L¥-SLE sooLy | LTy
00Lp-S1€ vooLy | z8Y ks ooLy-81a be vooLy | oty
B00£S-5LE B00SE | TEYW %13022-00a %1408 | STd
22-SLE NzT | o8y 00T-819 Ho0T | ¥TH
%5 0008-519 DS B0008 | 62U 3051-519 ost | ey
Jg9-8LE 389 | 82U S100T-8LE 3001 | 3T™
Lp-819 ALy | LeY N99-51€ g9 | my
00LP-81d vooLy | 98y g9-s19 g9 otd
JLy-SLE Ly | ced 389-51L€ gy | 6y
00LV-SLE vooLy | vzu 89-SL9 3189 8y
M2Z-sL9 3ze | eTH SIOLY-81d 0Ly Ly
00LP-SLE vooLy | sy NzT-SLE p:t34 o
BoNE '¢-SLE Bomg‘s | mY Jd1g-SLE b: A4

ON 18vd | on wve [UVM[ SWHO [ ‘ON Jivd | oN 1gve [WYM] SWHO |
o2 1} LHDINY ONILVY wall SIION 2 LHDINM ONILVY wall

viva IN3W3DOVId3d Y1VQ INIWIDVIdI

EEEEE®EREO®EE E®EG

MIIA WOLLOY—SISSYHD

*PalSI| 3SIMIAYI0 SSA|UN ‘SSa} Jo ‘yiem Z/T sabeyem ||y
SYOILSISTA

(Ponulyuo)) SNOILLAINDSIA ANV ISIT Siivd

115




*pajsuu0d peo| ndyino sadosd WNWIUW e S|OIU0 ||y
-sbupeas asuejsisal pue abeyjoa u|%51 = JO ORI IeA

e 3|qissod sayew sanjeA yuauodwod jO aULI3|0} [RUJWON
*sbuipeas abeyjoa 10} S}[OA 1T 1@ paulejuiew abeyjoa aul)
*aApebau uowwod 0} uld }9Y20S WO a1 SAN|BA PRINSEAW
*SMAIA LIOJJOQ SB UMOY'S 318 SUOIJIBULOJ 131205

*}10A 43d SWYO 0OGT 18 painseaws sabeyjoa oy

£12)3W)[0A 3QN) WNNJRA UM UaXR} SjusWasnseaw abeyoa oq

LEGL "2U| T0) § SWeG M\ PIEMOH O

NOLLYDI'lddY ¥0 E011YA SILYWIHIS NOILVYLION Q¥VANVLS LOVIOLOHd V

FLYNYILTY HOd 1511 BLUYd 336 ©

"NOILOINNOJ ON  ON
TW 40 INd1NO WOHS aF¥NSYIW |

piugt 2

ASE

ALS : l AAA

) "NOILISOd «XNY.i NI NINVL SINIWIINSYIW TIV
9 V00EE w0 | deed o o7 W] M B¢
w ©000E 0§ PET ol ol Sz | Bewee wit fxwet |, .
w ol | 00061 Yo | W9+ o oT 0Ly oOU [ Gz d [| IXVeT | ¢ W.é«
GUd | 8Uld | ZUd | OUld | GuUid | yUld | €Uid | ¢vid | 1uld || 3801 |wili -
1
SONIQYRY JONVISISTY éswwe i
&._'N.E
z
!
i oLy . N¥d
JVAE®S @ +
{ i
A NY9 ¥aNnL
kL SP@ W' AT
& ..ﬁ IN2HH *L ¥3NNL'E
wVIY'0 3dvL'Z
[eEF] L1 >~ Y's Xny't
. INOD NOILISOd WXNV.:
T0ANO " MS NI NMOHS €W “MS “13§
M = NOY4
S ASOr* TN = i
@ ® ©® * T 10
ot 20 20) @ oot
©00Ly
ASE AN
9
W € @
INOY =
SISSVHD sitonaa ¥ SION3a 11938 ¥ 619
kn uﬁ p 4

AS8

1nd1no MI. —

1no L

Idvl

119341

A000T
Juwgg

¥1vd
G31S 1ML

huwoozz

—
©)

L
%9 (&)

@] »
RCL,

wosw

€022 9

o

Yozp @

T /Ac
As8]l

1S
®

oxvev@® 2xvz1s(®) 2xvzLv()
43IMOTI04 JA0HLYD dWY 4Y dWV-34d
JIW - ONOHd

116



Puotoract Folder

Tesos maax

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
O9NIA13ld 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

(
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Pruotoract Folder

“tuane wank

NEWCOMB
MODEL CO-1010

Ol101-00 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, @ 117 Volts AC (60 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.,
{nc., by the manufacturers of the particular type of replacement part fisted.”
‘‘Reproduction or use, without express permission, of editorial or pictorial con-

G982

¢ Indianapolis 5, Indiana

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the infarmation 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. 5. of Americo
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*TRaDE maK

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 Volts 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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MIC INPUT MIC PHONO PRE-AMP MIC PHONO PRE-AMP

12AX7 12AX7 LEVEL
P ®» @
5K 3 @
J@ it JLOUDNESSS 4o
omt| & X0K

185V @3 =

& TREBLE ROLLOFF SWITCH
mmf  SHOWN IN NAB-COL POS,
SWITCH SEQUENCE:
1. NAB-COL 4. LON

@ 2. RCA 5.78
3. AES 6. FLAT
BASS CROSSOVER SWITCH [RONT
SHOWN INMIC POSITION | 12 /E DENOTES DENOTES
SWITCH SEQUENCE: o o3 B- BUSS CHASS1S
1. MIC . € o
2.FORT8 °o L
3. AES b @
4. RCA-NAB @( Tl
5. DOM-78- LON 180K 240K >
6. BARTOK @ g @1 5“"‘(
$1.5 3 Imeg
5] T @5 &3
3

& @7 1

T mmf
LN
180K} ot
FUNCTION SELECTOR SWITCH
20000 @ @ SHOWN IN AUX POSITION
i RERR AT swmitq :ﬁgusm&
B 2. TAPE
R O 3, RADIO
G 4, PHONO
T,o" o LoYs 5. RUMBLE FILTER
RAD10 INPUT il
TAPE INPUTQ-
AUX INPUT g

© SEE PARTSY LIST FOR ALTERNATE
VALUE OR APPLICATION

A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., lac. 1937
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TAPE OUTPUT
o)

.||H

AF AMP PHASE INY QUTPUT
(@) ®naxa ) 6V6GT @%m
1L 30
X0 1[ 200v 3330V @T .
20008 mm
mmf @ _{ . @ oy ! ov 320v
WK | 410 a0 100K A 5
mmf mmt 8 347
@:,‘:13‘:"' 1L5v] X XY
@ 330K
3 @ 560K 560K BRN®
@: 100K L @ oo RELL
ZmQ!EBI.E 250V 250V @ 000 RED-YEL!
TAPG L 1 __L_‘ Dysw 7100 D 160
05w l'szt—-rl_ N @03100x N L TN
= I_ - g @ e "’
@ 10000 i -
T "
e i @ B3
[ / < — ov5
SA (R B 20000
s &25 Smeg mmf w2
3.
OUTPUT
®) 6V6GT

22s5v
SOURCE
‘®
320v
12000 SOURCE
2W H
""""" QLERLY
"1a
S 7K L
2250V
SOURCE
S 21K @A L 2omfd
e 205V
SOURCE
L
m @p o
®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 | Pin | 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 [fTP w0 12500 t12000 | 560K T 260 3000
V5 feveot ||1p %0 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,
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TuAoE manK

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)
5U4GA 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) 6L6GB 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
parts have been compiled from informotion furnished fo 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-
G984

e 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. Al rights reserved under Inter-American Copyright
Union {1910) by Howard W. Sams & Co., Inc.”  Printed in U. S. of America

0Z01-0D 1IdOW
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MIC INPUT

PRE-AMP
(a12axz

TREBLE ROLLOFF SWITCH (M4} SHOWN
IN"NAB-COL-16" POSITION.
SWITCH SEQUENCE :

(we12ax7

PRE-AMP

LOUDNESS
SOOK ¢

T s
A
500K 1m";®n-,; 0 TAP@ISOK <

BASS CROSSOVER SWITCH SHOWN
INMIC-0 POSITION
SWITCH SEQUENCE:
1. MIC-0
. FOR-"78"-250
. AES-400 AN

. LON-COL-"78"-500

2
3
4, RCA-NAB-~RIAA-500 20K
5
6. BARTOK-629

1. NAB-COL-16
2. RCA-ORTH-RIAA-14
3. AES-12 FUNCTION SELECTOR SWITCH SHOWN
4. LON-10 N AUX POSITION
5."'78'-6 SWITCH SEQUENCE:
6. FLAT-0 1. AUX
2 1
REAR 3. RADIO
0o ]l 4. RUMBLE FILTER
3° ’%ﬂ:‘ 5. PHONO
AUX INPUT
TAPE INPUT
RAD 10 INPYT

i

A PHOTOFACT STANDARD NOTATION SCHEMATIC

© Howard W. Sams & Co., lnc, 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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PuoToracT  Folder

*rasoe warx

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., 37-08 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

4€06-vVv
1IAOW 101id

137



M3IIA WOL109-SISSVHD

eelclellelele

wwwg@@@

<t
()

6XEIAIIGINIOISNIIOIOIGIE

® OPRRERE®E®E

@@@@@WV,/MV@@e@

138



®E @@@N@ @®®

()

V5

EL84 12AX7

YEOEPEOEE®®®OO®O®®

W O O O

EZ81 12AX7 12AX7 EL84

IWUOL 1 1vM OOE- ¥
clliMc ¢

M3IIA dOL—SISSVHO

byt 10N boy 10N ¥/1-831d *boy J0N eus g
PO ouong wa 821-Ud | S-X00-L¥V op- 2€-6¢ 4 00T | ver
*boy JON *Boy 10N ¥/1-o9d -3V yeus e
00 © delL ‘reaeT ououd £hy-1n XLET-810 |BeWI-CJLYV PL-16V 8¢ H ot |vsu
boy 10N *boy 10N £-8d *boy J0N 1reys g
sseg 180 -0 |S-BoNG-LYY 13-4 ge-Le 4 Bang [vry
boy J0N “bou 10N £-8d *bou 10N weys g
oIl 190 WI-D |S-BoWG-LPV 18- oe-LE 2 BoWs |Ved
M05L © del ‘emnioa Bom1 ||
j0se © dey ‘eumop 1214 300§ |Ved
gonas | &
S05L P H00¥ € del, ‘sseupnoT s0LTO 99-9¢ & By | VIM
ONL¥Vd | ON V4 | oN 1uve | oNavd | on wavd |suvm| TRV L
SILON NOILVIIVISNI AYOTIVW o 1VISO¥VID | 8VIVIINID 10Tid wall
VIV [NAWIOVTdaE ONuv¥
S104INOD
%01 0SLN | 11-NOLS 061-4DL | NS1LOTO | OSI-NOL | 08T IS-0SLN 0s1] 0£0
14-W1¥|  10v-WID 1dyand | yo1-da 1-N88¥d oo¥ 1°] 620
1d-WLg[  10Z-WIED 1dgand | vor-4d 1-N88vd 002 1| 880
1d-WLy| 10~ WID avand | po1-da 1-N88vd 00% 1] 480
%01 S12-SI STasH1 ST00-$9¥1 0081/ 920
1I-Vo4 1€5-0n | oo1-az 1011 101-aa 1000~0d € oo1| ¢zo
%ot S12-SW STasHI S100-¥9¥1 00ST| %20
SES-WLP| CETH-IWID £€89dND | £0E-dQ £0-adsd 00¥| €20°[ €20
LYS-WLP| L¥T-WIED L¥SpaND | £08-dQ s0-adg 00%| Lv0'| 320
Z1a-vDs 2125-00 | 2100-Ad 21011 221-9a 0021 | 122
9A-GODL4{  8865-17Z | 8°9-ODL | D8SAOID | 8¥I~ZOL| 8°9 IS-0dAN 891 02D
1a-XHS 1283 | 0001-Q® | 1d9VAL [ gzol-ad 100-adg 0001 | 61D
BOT  0SLN 08-L0L nsdoTO | 08-NOL os| 810
SES-WI9| SETP-WID £es9dNd | g0s-IQ €0-qdd 00v! €80° | L1D
%01 00SIN 05Z | 910
228-WL¥| BET~WID 70-ad | ggsvand |  £03-ad 20-qdd 00%| 220! SID
81-VDG 81017 | T08-aQ| 8000-add 008 | ¥1D
2eS-WLY| TIH-WID 20-ad | gzspdnd | £03-ad 20-ad € oov| 720 | €10
£6S-WL9| EETP-WID £689dND | €08-dQ €0-qdd 00% | ££0°| 21D
ca-WL9| G2o-WAD | 000%-d9 | ¢@ednd | z0g-9a §00-add 0¥ 100 | 1D
2C8-WLY| B2T-WED z0-ad | gegsvdnd | €0z-ad 20-add 00¥ | 220°| OID
SES-INL9| EETH-WED ggsednd | coe-da €0-add oor{ £€0°| 80
%01 00SIN 02| 80
ONLEVE | ON LUVA [ ON 1NV | yhiye [ON 18V4 | 'ON Javd N Ve | 10 | avo | on
SILON | INOVAIS | AHOTIVW ElLE] -71IN¥OD [EYIVEINID| XOAO¥IV 10Tid SNIVE wall
VIV INGWIOVId3d
*$104>pdD) 1WRIE) puUD PIIW 10} "pjww Ul pup ‘s10ipPRdD)
18dng 104 "pj uj 810 Uwnjod Bulpl 8y} Ul USAIB sanjpA Aipodo)
S¥O0LIdVdVO a3IxXid 018184 SOy posn 0N (D
S02I-VAL [ 9220-1W $g-62-aL 9301 ¢z-cgHad | 6oASESHd 05-%2 [3 qg | L2
GOZI-VAL | S220-IW 52-63-dL 820L gz-c2ddd | §ZASTSHA @ 0s-p2 1 sz | 8>
G0ZI-VAL [ 9220-IW 52-62-al 9201 gz-ozHdd [ GZASZSHA 05-%2 14 sz | &0
o15P- Ly ose | ovm | @
L°889E-TAL 1%~ 82-1IWL 852dd 02200 | 8%-gHAV )74 osg | oy | v¥D
£TH-TAL e80-8 6-SI1 250dM W2ovX 12-THAV ¥S1-¥3 gz | ool | €D
0221-TAL o¥0-S o1-SKHL L50dM 0210V |  80-THAV 261-¥3 sz | oos | &0
0sg 0z | a
0se | 0ZY | D
ose | ozm | &
£9LF-TAL 0%0-0 2T-OWL ¥hrdd 0810Q |  ¥I-PHAV £51-53 ose | 0z® | vID
ONISVd | ON LaVd | ‘ON 13Vd ONLavd | N A8Vd T oy vy "oN 1avd } . ]
INOVEIS | OWVONVS | aiwviad AdoTvw | BEMEA | xoaouav 10Td 110A | "dv2 | "°N
wau
VIVQ INIWIJV1d3d SNIIVE
SAOLIDVAVYD DILATOULOI13
$YO9 ad L1 ajeuralry g 8N 50 odAL 83EUIANTY T 810N
% 90N 18ZF MNP | 9A LXV21 "Auf aseyd - ‘dmy AV | EA
1 910N ¥81d ndino SA LXVZI pMEy 1V ZA
1 910N ¥813 nding | pA LXVTL 2orduwressd ouwoud 7N
. o
S3ILON 3dAL asn Lﬁ_ S3LON 3dAL asn zh_

(VINVATAS D1410313 1V33IN3I9O ) Ss3ant
SNOILdINOSIA ANV 1SN S1ivd

139



TAPE HEAD INPUT
v AF AMP
6.5omf N,
< o) @t2axr ®
AUX INPUT T Byl q v
720K 5% : W
f o pass| 12 ov ot
< b3 00K5% | 24
RADIO INPUT Smeg i 100mmt
:‘ Somm{ L
T SWM5 SHOWN IN | FN75° 10% 215K
L LP POSITION / -3 3
i SW SEQUENCE: ! Jzmi @ Bmid
! 1.1p / = | TREBLE @~ <t VOLUME
i3 #2 2. AES | = . "
10 3 | 3. RIAA / 5(@2 @ 22000 Imeg S
4. NAB meg < y
SEcT1 2°0 ot 5.TAPE AMP | @3 7w TRATRS |
NT 6. RADIO H @ e ‘JL /
7. AUX ] = vl @ S s = L/
@ € YAPE HEAD | 20K | L /
p: = <

/ @3 = @ =

' i ;

i = 1000mm /

! 145v ; 145v Vi

Ji—
02
PHONO INPUT
8K 1W
130v

TAPE AMP INPUL

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sems & Co., lac. 1957
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SCRATCH FILTER

SW M4 SHOWN =
IN OUT POSITION )
i Il 1500mmf 1
i~y = 10% AF AMP ouTPUT }‘2\,(5!31{!&
® ®an2axz o(WELB4 )
it LOUDNESS @{m
Hr
.
i ® =3
n
" 2
H BRN @
il J_ 50 R —
= i mmf 8160
i 3 REDYEL GRN o8
Bt 100K YEL p
i 1 , e SIS 8K oMM
i 100K _L
i BLUE =
il
=500
T omf 310V
=3
1]
Lo __
9
310v
295V
ouTPUT
PHASE INV
B12AX7 o(¥) EL84
AC RECEPTACLE
@ RECT
9@ EZ81 o310V
BLK-RED }f RED  270VAC SOURCE
3 315v Ctl, 20mfd
I}
| ; ® | ® O
a4 9 WA AAA — e 25V
1000 20 K W SOURCE
W OMLOUONESS BIK || RED Z70VAC
A f oL o, 20mid
@adhane @8 oy 20w s @DT
] N o 145V
SOURCE
@ 15K @I 220k (W)t
904;5 459 =
4V =10V V] . o130V
l SOURCE
@A.I. 1omid
Ta
i
! =, 25mfd
AAA ! 8
o @3 +
e 1
@ S
i
RESISTANCE READINGS
\TEM] TUBE]l Pinl | Pin2 Pin3 [ Pind [ Pin5 Pin 6 Pin? Pin8 | Pin9
33000 120K | 2.2 (14 130
VI [1280 ] 115K | 2.2 150 1%a ! Moy 1. DC voltage measurements taken with vacuum tube voltmeter;
V2 [ 12AXT || 1 130K | 100K 2000 | 130 1%a t10K |[0a 20 | 1% ) Asgdv:msnm::ﬂmﬂshﬂlnﬂmm:ﬂvz:“
2000 K |1 15000 1%a 3. Measured values are from socket pin to common negative.
V312K | TI2K | 0m 150 1% ' Moy 4. Line voltage maintained at 117 voits for voltage readings.
va | ELsa N 380K o BK BK N t200 | NC + 1000 5. Nominal tolerance ol component values makes possible &
variation of + 15%in voltage and resistance readings.
vs | ELs4 N 70K o BK BK N 1900 | NC + 1000 6. All controls at minimum, proper output load connected.
ve [EZ81 || %00 NC 20KtMin) [ 3K »BK NC oo NC NC
ALL WERSUREMENTS TAKEN 1N "LP" POSTTTON

t MEASURED FROM PIN 3 OF V6

NE  NO CONNECTION

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION
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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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ProtoracTt 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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CATHODE FOLLOWER

(@ s12a%7/k008y ® @uzwfcm

LOUDNESS

N | @ w6 @

B-1,5Y i — BASS < A
7

3o0v TREBLE 3 70K 80 TAP § 20K {
,“J g 1%
3001 0033 50K

<
TAP@ 200K S
f TAPE p @} -
<
o D3 i@

TES TAPE MONITOR SW —¥
(M6) SHOWN IN
"TAPE" POSITION : nof @ @ ®

= wA—i IN
MONITOR INPUT 106 100 | l

t
f % @ out 7
LOUDNESS SW (M7)
= @PRE-AMPv @n PRE'A;"P L { SHOWN IN " I
o(¥1) 6267/EF86 12AX7/E0(83 15 TPosimion
150K
) SELECTOR SW (M4)
~ SHOWN IN" TAPE"
820K
270v
FRONT _
EQUALIZER SW (M5)
. 2 SHOWN IN" LP"
A 3 POSITION
90 {o¥ e SW SEQUENCE:
— 1 o 1.p
¥ %g 5 2. 10N
PHONO 3. AES-RIAA
LEVEL J 4-EUR
i l | 5. TAPE
0 .. 6. MIC
RUMBLE T I
FILTER SW
A @ *
INPUT $
B INPUT
I ALL (M3} PUSH- BUTTONS
= SHOWN INTHE OUT POSITION
©r
c mpmf @:: .oa7
TAPE INPUT®
N @= w 10K
T mmf
PHONO INPUT / <
'DISCONNECT WIRE AT

"X FOR CRYSTAL OR
CAPACITY TYPE
PHONO CARTRIDGE

A PHOTOFACT STANDARD NOTATION SCHEMATIC
Howard W. Sems & Co., Inc. 1958
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&)
® AF AMP/ AF AMP PHASE INV QUTPUT e
B12AX7/E0(083
(W 6BABA 8 6BABA ® 6L6GB TAPE OUTPUT
o 85v 3] 360V
—=) 20V ov 370V
5 4
3oy 8
BLUE
g @ M BLUE®
iow 1050 @| l6a
1| = RED %o 2| 3
@‘: 6800 L 20 1| 4o
p: 20K 100
PRESENCE SW TO CENTER
> ‘ TAP OF FIL. 375V 2| ¢
@: 2K TRANS BRN
3 R
GRN
L
o = 1 @ 50mtd
- |
560 i
1t
o §O 120 |bAMPING FACTOR WL 1
@ 10% (IM8) SHOWN IN “+2"
= e 6800 POSITION
> SW SEQUENCE: OUTPUT B
. 142 () 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) § A o 340V
47000 SOURCE
_l_ T PR | e movac N w
1 1f2A A e
@ =2 1zv @aR e @)
T = o
Cl
270v
SOURCE
@AT 10mtd
TOPIN 80F N
V5 & V6
RESISTANCE READINGS
ITEM] TUBE Pinl Pin 2 Pin 3 Pin4 Pin5 Pin§ Pin? Pin8 Ping
A ERE 1500 | 2400 | 200 | tl2K |00 oo 85K
v | I8N tok (g |00 | ze0 |20 [tk sk | 4K 2400
V3 é?c)g/ t160K | 670K 2000 | 2400 2000 193K 1meg 95000 | 2400 1. DC voltage measurements taken with vacuum tube voltmeter;
AC vollages measured at 1000 ohms per volt.
vd | 68A8A || 47K t160K | 152K | 2400 .| 2400 | 680K | lmeg | t2.2meg | t160K 2. Socket connections are shown as bottom views.
3. Measured values are from socket pin to common negative.
V5 | 6L6GB || 0 2400 t1300 | tBe 220K 2400 2400 2000 4. Line voltage maintained at 117 volts for voltage readings.
5. Nominal tolerance of component values makes possible a
V6 | 6L6G8 [i 0o 2000 tizze | tza 220K 0o 2000 2400 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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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
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PHOTOFACT Folder

ATRADE mamK.

STROMBERG-CARLSON

MODEL AR-419

TRADE NAME Stromberg-Carlson Model AR-419

TYPE SET AC Operated Audio Amplifier

(2) 6L6GB Output, 5U4GB Rectifier

POWER SUPPLY 110-120 Volts AC-60 Cycles

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

TUBES (Six) Types 6ST7 AF Amplifier, 12ATT AF Amplifler, 12ATT7 AF Amp. - Phase Inv.,

RATING L1 Amp, @ W7 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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SERVICING

hi-fi

" 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
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