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MAGNETIC WIRE RECORDING

Knowledge of recording on wire or tape
dates back to the year 1898 when Valdemar
Poulsen, a Danish engineer, invented the first
so-called wire or tape recorder. Today the tech-
nique has advanced to a point where wire and
tape recorders are becoming more widely used.
The term recording as it is generally under-
stood in the communication field is a process
whereby a permanent record is produced on
some material by making impressions on it.
In many earlier types of commercial recording
units it was not possible to use the same re-
cording material more than once. In wire
and tape recorders of today this reuse of the
recording material is possible.

The underlying theory of magnetic wire re-
cording is quite simple, and understanding the
basic method of its operation requires only an
elementary knowledge of magnetics. As we
analyze wire recording we will review some
of the basic points of magnetics so that we may
better understand this subject. For a full and
complete understanding of magnetics we would
have to delve extensively into physical theory,
including such topics as hysteresis loops, flux
density, reluctance, permeance, magnetomo-
tive force, and the like. Such topics are beyond
the scope of this discussion, and the basic the-
ory introduced in conjunction with this analysis
of wire recording will be limited to that neces-
sary to an understanding of recording. For a
full explanation of magnetics it would be wise
to consult some textbook dealing with the
subject.

Basic Operation of Magnetic Wire Recording

Generally speaking, in recording speech or
music, we are essentially concerned with pro-
viding a means whereby this sound can in one
way or another be impressed on some per-
manent recording medium. In recording on
disks (wax records) the sound of speech or
music through electromagnetic action varies a
cutting stylus which cuts into the disk so that
it leaves a permanent recording on the disk.
The resulting grooves, consequently, are said
to contain the intelligence of the sound which
originally went into the recording, and by a
reverse process these grooves can be made to
reproduce the original sound. This system is

the one most familiar to the layman, and it is
commonly known as disk recording.

Magnetic wire recording is much different,
in that the recording, although permanent, does
not involve the use of any cutting stylus for
recording or reproducing needles for playback,
and the wire can be used over again after a
process of demagnetization.

In brief, the principle of magnetic wire re-
cording is as follows: The sound, as speech or
music, after passing through a microphone and
the necessary amplifiers, is impressed across
a coil. This coil, in conjunction with some
permeable material, for example, soft iron, is
s0 arranged that the material becomes mag-
netized. A good permeable material is one that
offers less opposition to magnetic lines of flux
than air. The less the opposition to the lines
of flux, the better the permeability of the mate-
rial. So long as current flows through the coil,
the material will remain magnetized. The rate
of magnetization is directly dependent upon
the rate of change of the audio voltage im-
pressed across the coil. While it is magnetized,
the metal around which the coil is wound, often
called the core, has a continuous path of flux
lines through it, and these are varying at the
same rate as the audio signal impressed across
the coil. If a wire (or tape) capable of being
magnetized were somehow passed through this
magnetic field, this wire would become mag-
netized at a rate depending on the vate of
chanyge of the flux lines. If the wire is passed
through the field at a constant rate it will be
magnetized all along its length, but at different
instants of time the degree of magnetization
varies as the rate of change of the flux lines.

The simple diagram in Fig. 1 illustrates the
basic method of wire recording. This drawing
is only for illustrative purposes and does not
constitute the method of an actual recorder.
It consists of a coil wound around a permeable
metal mass or core. An audio signal, after pass-
ing through the necessary amplifiers and net-
work, is impressed across the coil. This audio
voltage causes a current to flow through the
coil which in turn magnetizes the core. This is
just a simple method of producing an electro-
magnet. The coil in this instance is called the
magynetizing cotl. The shape of the core is such
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that a small «ir gap is made between its two
ends which are specially shaped and called
pole pieces. Between these two pole pieces the
magnetic flux flows to complete the magnetic
path within the now magnetized core. Since
the current flowing through the magnetizing
coil is varying at an audio rate, the flux lines
are also alternating at the same audio rate. In
other words, the flux lines are varying at a rate
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Fia. 1.—Rasically, magnetic wire recording requires
a4 coil wound on a permeable core. When the coil is en-
ergized with audio, varying lines of flux flow through
the core and the air gap, and this magnetizes the wire
at the audio rate.

determined by the frequency of the audio input
signal to the magnetizing coil.

If the strength of the audio input signal is
increased or decreased, the current flowing
through the magnetizing coil will increase or
decrease proportionately. Since the strength
of current flow determines the strength of
lines of flux in the core, it also controls the lines
of force flowing through the air gap.

When a certain kind of iron or steel com-
pound is said to have a high degree of residual
maynetic tnduction (often called residual mag-
netism), it means that it can retain its mag-
netism for a fairly long time. The term
remanence is applied to the magnetic induction
left in a circuit or material after removal of
the applied force causing the magnetism. Wire
made from material having a high degree of
remanence is used in wire recorders. [Per-
manent magnets, such as those used in p-m
loudspeakers, are made of material that has
a high degree of residual magnetic induction
or of remanence. If a piece of wire of such
type material is passed through the tield in the
air gap of the magnet in Fig. 1, this wire will

become magnetized and retain the magnetiza-
tion over a long period of time. Since the mag-
netic field is varying at the audio rate, the
magnetization of the wire will be at the same
rate. Likewise the strength of the magnetiza-
tion of the wire will be in direct proportion
to the amplitude of the audio signal.

Consequently, we have a system whereby
we can impress across wire of high residual
magnetic induction, or of high remanence, a
magnetic recording of sound, be it speech or
music.

Magnetizing the Wire

It is a basic fact in electricity and magnetism
that, if a small steel bar is magnetized, it will
become a magnet with a north pole and a south
pole. A simple bar magnet is illustrated in
Fig. 2 in conjunction with its flux lines. The
tendency of these lines of flux is to form a con-
tinuous magnetic path between the two poles
of the magnet. The lines of flux travel from
the south to the north pole inside the magnet
and from the north to south pole outside the
magnet. If we were to cut this magnet in half,
each half also would be a2 magnet with a north
and a south pole. This is shown in Fig. 3
where the magnet of Fig. 2 has been split in
half with each half illustrated as a separate
magnet. [f we were further to divide each of
the halves in two, the result again would be
two magnets out of each half piece. The num-
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having a north and a south
pole.

ber of small magnets we can make by such
division is limited only by the size of the bar.

This effect is explained when the construc-
tion of a magnet is understood. Every piece of
metal, in fact all matter in the universe, is com-
posed of minute particles of the substance in
question, which we call molecules. These mole-
cules usually have a haphazard arrangement,
but in a piece of metal permanently magnetized
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with d.c. it is said that the molecules align
themselves as shown in Fig. 4. Each molecule,
or each particle as it is sometimes called, of
the metal itself becomes a minute magnet with
a north and south pole. The north poles are
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F1Gc. 4.—In a permanent magnet, the molecules are
said to be arranged in this regular fashion with like
poles pointed in the same direction.

oriented toward the north pole of the bar mag-
net, and the south poles are oriented toward
the south pole of the magnet.

Once we understand that a magnet actually
consists of a number of infinitesimal magnets,
we can realize that a piece of wire that be-
comes magnetized can be made up of many
smaller magnets. If a wire moving at a con-
stant speed passes through an alternating
magnetic field, the wire will become mag-
netized in north- and south-pole regions all
along its length. The material of the wire and
the method of magnetization make it possible
to magnetize individual sections of the wire
without affecting other parts. Consequently,
a long piece of wire can be completely mag-
netized with individual poles along its entire
length. This contrasts with the molecular
action in a steel alloy rod which becomes com-
pletely magnetized, even though it is effectively
energized at only one point. So, we have a
method whereby we can record magnetically
on wire. Let us analyze this theory a little
more thoroughly.

If a coil is wound around an unmagnetized
piece of permeable material. and an alternating
voltage is applied across the coil, the a.e. that
flows through this coil will set up an alternat-
ing magnetic field about the material.

The alternating magnetic field will be con-
stantly shifting the position of the molecules
of the core material. Consequently, it is said
that with the application of an a-¢ signal the
molecules of the core in question, although still
considered as individual infinitesimal magnets,
will never remain in cne fixed position while

the a-c signal is being applied. Instead they
will be changing position at the rate of this
applied a-c signal. However, if we suddenly
remove the a-c signal, the molecules will re-
main fixed in their positions at the instant of
removal. This theoretical analysis of molecular
reaction in the core provides a hypothesis for
explaining how the wire becomes magnetized
with an audio signal.

It should be remembered that in magnetizing
the wire, the wire passes through the air gap
between the pole pieces of the magnetizing
core. As long as the a-c signal input to the coil
exists, there will be a continuous path of al-
ternating flux lines through the air gap. When
the wire passes through this air gap, the flux
lines will pass through the wire to complete
their path through the core. The polarity and
strength of the flux lines will vary, and as the
wire travels through the air gap, it will be-
come magnetized in different degrees along its
length. Thus it is said that the molecules with-
in the wire orient themselves in different posi-
tions according to the polarity and strength of
the flux lines flowing through the air gap. After
recording, the molecules of the completely mag-
netized wire are said to be permanently ar-
ranged in these many different positions,
which they assume at that instant of time the
wire passes through the air gap.

In order to understand this theory let us
refer to Fig. 5 which may be one of many meth-
ods that can be used to explain the magnetiza-
tion of the wire. Part (A) of this figure
represents a piece of wire that is to be mag-
netized. The arrows on this piece of wire rep-
resent some of the molecules of the wire, and
in order to make the discussion to follow some-
what simpler, all are shown in the same posi-
tion, although it is understood that they are
arranged in a haphazard manner. Let us as-
sume that the a-c signal voltage energizing
the coil around the cove is a sine wave of con-
stant amplitude. Therefore, a sine wave of
current likewise flows through the coil in ques-
tion. One cycle of the current sine wave is
iMustrated in Fig. 5 (B). Let us further
assume that the length of wire shown in Part
(A) has passed through the air gap in the
time that it takes the sine wave of current to
complete one cycle which is shown in (B).

The molecules shown in (A) are those pass-
ing through the air gap at the instants of time
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indicated by numbers 1 to 9 at the sine wave
of part (B). As has been said, the position of
the molecules during magnetization depends
upon the magnitude of the magnetizing force,
which in turn is directly proportional to the
amplitude of the sine wave of current. Since
the amplitude and polarity of the sine wave
are changing, then for one cycle of the sine
wave, as indicated in (B), the positioning of
these molecules will be as shown in Fig. 5 (C)
under the assumption that the flux lines flowing
through the wire are perpendicular to it. The
wire shown at (C) is now magnetized in ac-
cordance with the sine wave variation.
Since the sine wave passes through zero cur-
rent (i.e. its baseline) at points 1, 5, and 9,
then the molecules of the magnetized wire
relative to these points will be unaffected and
not change position. This is seen by compar-
ing the arrows in the unmagnetized wire at
part (A) relative to points 1, 5, and 9, with
those arrows in the magnetized wire at part
(C) relative to the same points. At point 2
the wire is subjected to a magnetizing force
which is about 0.7 of the maximum force avail-
able. Due to this magnetizing force the
molecules at point 2 orient themselves in some
position which is assumed to be as that shown
in Fig. 5 (C). At point 3 the sine wave of cur-
rent is at its positive maximum and the mag-
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F1G. 5.—The molecules of a piece of wire to be mag-
netized are shown at (A). (B) shows one cycle of a
sine wave of current causing magnetization. The length
of wire at (A) is assumed to pass the air gap of a
permeable core while one cvele of current is being com-
pleted. In (C) the molecules of the wire are already
magnetized and are shown rearranged.

netizing force is likewise at its positive
maximum. The molecules at this point will be
so positioned that they will be at a maximum
displacement from what they were in the
neutral state at (A). Consequently, at point 3
the molecules at (C) are shown in a vertical
direction pointing upward. At point 4 the
molecules are subjected to the same magnet-
izing force as at point 2. Since point 4 is still
in the poéitive half-cycle region, the molecules
at this point in the magnetized wire at (C)
take on the same position as the molecules at
point 2.

The molecules at points 6,7, and 8 are affected
by the negative half-cycle of current and con-
sequently they will be pointed in the opposite
direction from those molecules affected by the
positive half-cycle. This is indicated in part
(C). At points 6 and 8 the amplitudes of the
sine wave of current are the same, and so the
magnetizing forces relative to these points are
equal to each other. They have the same mag-
nitude as points 2 and 4 but are of opposite
polarity so the molecules relative to points 6
and 8 are oriented in the same direction as seen
at part (C) but are opposite to those of points
2 and 4. The magnetizing force at point 7 is a
negative maximum and so the molecules that
become magnetized at this point are oriented
in a vertical direction but with their arrows
pointing down, opposite to that for point 3.

The case just illustrated is, of course, hypo-
thetical, but if we realize from it that the wire
does become magnetized and that it definitely
reproduces the audio signal that is impressed
across the magnetizing coil, such an analysis
serves its purpose.

Methods of Magnetization

At the present time two methods of mag-
netizing wire are of primary importance. One
method is called longitudinal magnetization,
and the other perpendicular magnetization.
When a core (as in Fig. 1) becomes magnet-
ized, the flux lines flow through the air gap to
complete its path. If the wire to be magnetized
passes through the air gap, the flux lines, in
order to complete their path from one pole
piece to the other, have to pass through the
wire. If the two pole pieces are arranged
similarly to those in Fig. 6 (A), the flux lines
in traveling from one pole piece to the other
travel in a straight line or perpendicularly to
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Fic. 6.—(A) When a wire passing between the pole
pieces of a magnet is cut at right angles by the flux
lines, we have perpendicular magnetization. (B) When
the ends of the pole pieces are displaced so that the
lines of flux must travel lengthwise through the wire
to complete their path. we have longitudinal magneti-
zation,

the wire. The wire becomes magnetized, and,
consequently, we obtain the name perpendicular
maghnetization of the wire.

If the pole pieces are so arranged that they
are no longer on a straight line but are dis-
placed a certain amount laterally with respect
to the wire passing through the air gap be-
tween the pole pieces, the lines of flux take on
a shape similar to the configuration shown in
Fig. 6 (B). Although it is not true of Fig. 6
(A) and 6 (B), in practice the wire occupies
practically all of the air gap between the pole
pieces. Thus, with the wire filling the space of
the air gap, the flux lines of the magnet have
to pass through the wire to complete their path
from pole piece to pole piece. When the two
poles pieces are laterally displaced from each
other the flux lines have to travel along the
length of the wire; or to be more technical, the
flux lines have to travel longitudinally along the
wire [Fig. 6 (B)]. The reason for the term,
longitudinal magnetization, is thus readily
evident.

Wire recorders today use only the method of
longitudinal magnetization to achieve success-
ful reproduction. Other methods are not used
because the wire, when wound on a spool, will
twist and turn somewhat and this will intro-
duce distortion during playback when any
method other than longitudinal magnetization
is used.

The Magnetization Transfer Characteristic

In the diagram of Fig. 1 we illustrated the
fundamentals of magnetizing a wire. In this
system we were, in effect, transferring the mag-
netization of the metal core to the wire. It
should be remembered that the core is in a

state of magnetization as long as the coil wound
around it is in continued excitation. Two very
important quantities that are usually dealt
with in magnetics are termed the magnetizing
force (usually designated by the letter H) and
the flux density (usually designated by the
letter B). It is beyond the scope of this book
to consider some of the aspects and derivations
of such magnetic quantities. However, we can
define the term magnetizing force, sometimes
also called magnetic intensity, as a4 means of
expressing how strong the magnetization is
along the path that the flux lines travel. The
term flux density expresses the number of flux
lines per unit area. These two quantities are
used a great deal in drawing curves known as
hysteresis loops, which topic, as we mentioned
at the beginning of this section, we are not
going to study. However, we are interested in
another purpose for which the relationship be-
tween these two quantities is used, that is, the
transferring of the magnetic characteristic of
the core (as in Fig. 1) to the wire. In mag-
netizing the wire we have to take into account
the effective transfer of a magnetizing force
(H) and a flux density (B) from the core to
the wire. This translation can be represented
graphically with respect to B and H, and the
graphic representation of this transfer of
the magnetization from the core to the
wire is called a transfer curve or transfer
characteristic.

This transfer curve is similar in application
to the grid-voltage plate-current characteristic
curve of amplifying vacuum tubes. In the
latter type curve, when dealing with class A
audio amplifiers, we have the bias on the tube
in question so arranged that the tube operates
on the linear portion of the curve. It is well
known that, if we work on a portion of the
curve that is nonlinear, distortion in the plate-
current output will result. The magnetization
transfer characteristic likewise contains linear
and nonlinear portions. A typical magnetiza-
tion transfer characteristic curve is illustrated
in Fig. 7. That part of the curve between points
1 and 2 is considered the linear portion over
which the magnetization transfer from the
core to wire should be made.

If the recording system is as outlined in Fig.
1, the the recording action will be such that the
wire will be magnetized over a nonlinear por-
tion of the curve. This means that during re-



6 RIDER'S VOLUME XVII “HOW IT WORKS”

production distortion will result in the output of
the loudspeaker. Consequently, we see the need
for working on the linear portion of the mag-
netization transfer characteristic to eliminate
distortion during reproduction due to the non-
linearity of the transfer characteristic.

A-C Bias

The classification of amplifiers, such as class
A, class AB, class B, and so forth, primarily
depends upon the factor of grid bias. In fact,
in the association of such amplifier classifica-
tions we invariably use the grid-voltage plate-
current curve of the tube (with respect to a
particular set of operating voltages) for a
more complete discussion of the amplification,
especially when we want to indicate the shape
of the plate-current output. The value of bias
used compared with the cutoft bias of the tube
is a final determining factor in amplifier classi-
fication. If we desire to operate the tube as
class A, then we need a certain fixed value of
bias over which the incoming signal will oper-
ate. This is done so that the swing of the in-
coming signal will never shift the instantaneous
voltage on the grid of the tube beyond the
linear portion of the grid-voltage plate-current
curve. The resultant output plate current will
therefore be an undistorted reproduction of
the input signal,

Fia. 7.--The effective transfer of the magnetizing
force (I and the flux density (B) from a core to a
wire is here represented graphically. The portion of
the curve hetween points 1 oand 2 isx considered the
linear portion over which the transfer should be made.

In order for the wire recording process to
operate over the linear portion of its mag-
netization transfer characteristic curve be-
tween points 1 and 2 in Fig. 7, a bias is applied

in a similar manner to that just described.
There are many different methods of employ-
ing a bias in magnetic wire recording. The
bias can be employed in the form of a d-c or a-c
signal, which in some prearranged manner will
enable the recording apparatus to operate over
the linear portion of the magnetization transfer
characteristic. Most of the wire recorders to-
day make use of an a-c¢ signal for the bias.
Consequently, with many wire recording sys-
tems we have to deal with an «¢-¢ bias for proper
magnetic recording.

The a-¢ signal used in the wire recorder
unit of the Majestic combination recorder-
radio-phonograph Model TYR752 is produced
by a separate oscillator circuit using a 50B5,
a beam power tube. The recorder of this unit
appears in Rider’s Vol. XVII on Majestic
page WIREC. 17-1. The complete schematic
of the radio and the aforementioned special
oscillator circuit appears in Vol. XVII on Ma-
jestic page 17-7. The frequeney of this
oscillator is set at 40 ke, which is above the
audio frequency range. This type of oscillator is
often called a supersonic or ultrasonic os-
cillator.

The audio signal to be recorded on the wire
is combined, in one way or another, with the
supersonic signal across the same coil that
energizes the core for the recording process.
In some units the supersonic oscillator signal
is applied directly with the audio signal across
the coil used for fecording. In other units the
oscillator signal finds its way across the record-
ing coil by some coupling means, such as in-
ductive or capacitive coupling. Interaction
between the supersonic oscillator circuit and
the audio circuit that may cause unwanted
actions between these circuits should be avoid-
ed. In the Majestic wire recorder previously
mentioned the a-c bias is inductively coupled
to the recording coil. This source of a.c., as
will soon be seen, is also used to erase or de-
magnetize the wire so that it may be used over
again,

When the a-¢ supersonic signal and the
audio signal both exist across the recording
coil, the effective magnetizing force and flux
density of the core change during recording.
The change enables the varying audio signal
being recorded to fall within the linear portion
of the magnetization transfer characteristic
of the unit, such as between points 1 and 2 in
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Fig. 7. The a-¢ bias changes the effective mag-
netizing force, so that the transferring of H
will be on the linear portion of the curve. Con-
sequently, with the combined application of
the a-¢ bias and audio signal, the wire will be
s0 magnetized that when it is used for repro-
duction there will be no output distortion
resulting from the nonlinearity of the magnet-
ization transfer characteristic.
The Reproducing Process

After this transfer process, the wire con-
tains the magnetic characteristics of the audio
signal plus that of the supersonic oscillator
signal. This magnetized wire is now ready to
reproduce its magnetized signals. During
playback both the audio signal and supersonic
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F16. 8. —After magnetization, a wire contains numer-
ous flux lines flowing through individual sections and
completing their paths through the surrounding air.

oscillator signal will be reproduced. But the
frequency of the supersonic oscillator signal,
as its name implies, 1s above the audio range,
and therefore will not be heard. The flux cir-
cuits in the magnetized wire due to the super-
sonic xignal are usually small and can be
neglected. Nevertheless, provision ean be made
to filter out these supersonic signals so that
they are not applied together with the audio
signal to the necessary audio amplifiers.

The magnetized wire, after recording, con-
tains numerous flux lines flowing through its
individual sections (called lines of induction)
which complete their path through the medium
of the air. One method of illustrating these
individual sections of flux lines completing
their path through air is shown in Fig. 8. The
wire is assumed to be magnetized by a sine
wave of constant frequency. The drawing in-
dicates how the wire is magnetized in individ-
ual sections, each section containing its own
completed path of flux lines,

The material of the wire is such that it can
remain in the magnetized state for a long

period of time similarly to a permanent mag-
net. If the wire is kept in the magnetized state
for a fairly long period of time, stray magnetic
fields should not be allowed to come in contact
with the wire, as this may alter the original
magnetization somewhat and cause unfaithful
reproduction.

The reproducing process of the magnetic re-
cording is very simple to understand. Essen-
tially the method is as follows: As in the
recording process the wire passes what we
call the pole pieces of the core (that is, through
the air gap). A special so-called reproducing
or pickup coil is wound around this metal as
shown in Fig. 9. The coil, however, is not
energized as the coil used in the recording
process. The magnetized wire passes the pole
pieces and the magnetic flux lines of the wire
that originally completed their path through
the air now pass through the pole pieces of the
core. The cores shown in Figs. 1 and 9 are
merely schematic methods of representation
and their shapes do not typify those actually
used in recorders of today.

TO AUDIO
AMPLIFIERS

REPRODUCING
OR PICKUP COIL

CORE

MAGNETIZED

WIRE
FLUX EMANATING

FROM WIRE

Fic. 9.—The method (See Fic. 1) employved for re-
cording is similar in schematic appearance to that
shown here for reproduction. However, the recording
process is reversed, and the wire transfers flux lines to
the core, and thence a voltage appears across the pickup
coil.

As the magnetized wire passes the pole
pieces, the magnetic lines of flux emanating
from it come in contact with these pole pieces.
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The core is of such permeable material that the
flux from the wire will flow through the core
rather than through the air to complete its
path, because the core offers less magnetic re-
sistance to the flux lines than the air.

The flux lines that embrace a pole piece will
flow from that pole piece through the core to
the other pole piece, thereby completing their
path back to the wire. This is illustrated in
Fig. 9 by the flux lines flowing in one direction.
During the process of flow, the flux passes
through that part of the core over which the
reproducing or pickup coil is wound. These flux
lines cause current to flow through the coil and,
consequently, a voltage will be developed across
this coil. Since the flux lines emanating from
the magnetized wire have the same rate of
change (alternation) as the audio signal caus-
ing its original magnetization, the voltage
across the pickup coil is alternating at the same
rate. Thus, the reproduced audio signal is the
same as the recorded audio signal. Since the
magnitude of the flux lines is directly propor-
tional to the amplitude of the recorded audio
signal, the magnitude of the reproduced signal
is likewise proportional to this signal. As the
magnetized wire travels by the pole pieces of
the core, the lines of flux from the wire are
continually being cut by the core, thereby
enabling the pickup coil to reproduce the
original audio signal recorded on the wire. The
pickup coil is connected to the input of an a-f
amplifying system.

Erasing

Practically all modern wire recorders in use
have provision for wiping off the magnetization
of the wire, or as it commonly is known today,
crasing. This process of demagnetization of
the wire makes it possible to use it over and
over again for recording purposes.

A number of different methods exist for de-
magnetizing the wire, but that employed in
most of today's wire recorders makes use of an
alternating signal from a separate oscillator,
and it is this method which we shall discuss
here. The Majestic model TYRT52 wire re-
corder, which appears in Rider’s Volume XVII,
as previously mentioned, uses such an oscil-
lator. A special oscillator coil is supplied with
the Webster Model 79 wire recorder founda-
tion unit. This unit also appears in Rider’s
Volume XVII on Webster pages WIREC. 17-1

to 17-10. Also included with this manual mate-
rial on the Webster foundation unit is a sug-
gested audio amplifier and supersonic oscillator
circuit, including the power supply system.

The use of an alternating field to demagnetize
a piece of magnetized metal or equipment has
been known for a long time. In fact an a-c
field has been employed for demagnetization
where a watch or similar delicate instrument
had become accidently magnetized. In brief
the process of erasure using an a-c signal (in
most cases it is a supersonic signal) as applied
to most wire recorders is as follows:

A coil, usually termed the erase or wipe coil,
is placed around a suitable permeable metal
core. This unit — coil plus core — is usually
known as the erase head. An alternating volt-
age is applied to the coil, which in turn causes
magnetic lines of flux to flow within the core
material completing their path through the air
gap between the two so-called pole pieces of
the core. Thus, an alternating magnetic field
exists between these two pole pieces, that is,
within the air gap, which is changing at the
same rate as the original input a-c signal to
the erase coil.

If the applied signal is assumed to be sin-
usoidal and of constant amplitude, then the al-
ternating magnetic field is also varying sin-
usoidally. This means that the magnetizing
force will be changing in polarity, as from
positive to negative to positive and so on. It
has been known that if a piece of magnetized
material were subjected to such a polarity-
changing magnetizing force which at the same
time is decreasing in amplitude, it would de-
magnetize the magnetic material. In other
words, this amplitude decreasing alternating
field will so affect the field of the magnet that
it will reduce the magnetized material to a
neutral state. In modern wire recorders the
design of the erase core and air gap, in con-
junction with the applied alternating field are
the criteria for proper demagnetization of the
wire.

Head Construction

In many of these wire recorders the erase,
recording, and reproducing functions are car-
ried out by one head construction. Even in
this so-called one head construction, two core
sections are used, one for erasure and the other
for recording and reproduction. The mechanics
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and electromagnetic characteristics of record-
ing and reproduction are such that it is possible
to use the same core and coil for both processes.
During recording the coil is energized directly,
and hence the permeable core material will be-
come magnetized (that is, becomes an electro-
magnet), whereas during reproduction the
magnetized wire will magnetize the permeable
core which in turn will cause a voltage to ap-
pear across the coil. A special switching ar-
rangement with respect to the coil isolates these
two functions.

The frequency and wave shape of the alter-
nating field used for erasure are not too impor-
tant. The reason why a supersonic a-c signal is
used for erasure is that such a signal is em-
ployed for a-c¢ bias in the recording process and
consequently presents an available a-c signal
for erasure.

Some wire recorders have separate switching
sections for recording, reproduction, and era-
sure, while others have provision for recording
and reproduction only. This latter type applies
the process of erasure in conjunction with the
process of recording. Before the wire passes
through the recording head it passes through
an erase head. This means that the coil be-
comes erased just before recording is begun.
During playback (that is, reproduction) the
erasing procedure does not function. Erasure
alone can be obtained in this type of recorder
even when there is no recording to be done.
Thus the wire passes the erase head, becomes
demagnetized, then passes the recording head
but does not become magnetized because the
head is not in operation.

In this article we have tried to give the
reader a fair idea of the theory of operation of

wire recording. With the amount of space
available we cannot hope to cover such a topic
as we would like to. If the reader desires to
know more about the theory of magnetics, it is
suggested that he consult some of the numerous
texts written on the subject.

For those who are interested in going deeper
into the theory and application of wire (and
tape) recording, we are including a bibliogra-
phy on the subject.
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F-M TUNERS

Appearing on the market in recent vears
have been quite a number of receivers that do
not contain, or contain only a part of, an audio
system. In reality, these units are not true re-
ceivers, since they cannot reproduce within
themselves the necessary audio sound. Such
units are called tuners or converters. Neither
term has been given preference. but the former
has been used widely during the past year or so.

Such units are in demand chiefly because
they can be used with any audio system, wheth-
er part of a phonograph amplifier, the audio
system of an a-m receiver, or a specially built
high-fidelity audio amplifying system. To
make these f-m tuners available to the public,
so that they can also receive f-m stations
through their a-m receivers (although the re-
ception will not be high fidelity). the trend
toward producing tuners priced well within
reach of evervone. In most of these tuners all
the necessary design features of regular f-m
receivers are incorporated. and nothing is lost
so far as the operation of the tuner is con-
cerned. In fact, many of these f-m tuners con-
tain designs that are unique and deserve care-
ful consideration.

We will analyze two
recently appeared on the market.
are about the same price. and size,
over-all designs are different.

new units that have
The units
but their

Rather than dis-

cuss each unit completely, we will consider only
features that are unique in design and that
warrant special mention. Neither unit includes
any audio stage at all, One unit uses the lim-
iter-discriminator method of detection, and the
other unit uses the ratio detector. The two
methods of tuning, as well as the types of i-f
transformers employed, are quite different.

One tuner is known as the Edwards Fide-
lotuner and is manufactured by FM Specialties,
Inc., of New York City, and the other tuner is
the Pilotuner manufactured by Pilot Radio
Corporation of New York City.

THE FIDELOTUNER

The Edwards Fidelotuner. which appears in
FM Specialties pages 17-1 to 17-1 In Rider's
Vol. XVII, employvs the limiter-discriminator
method of detection. The complete schematic
for this tuner is illustrated in Fig. 1. Five
tubes are emploved in the unit, with three 6SH7
sharp-cutoft pentodes used as the first and
second I-f amplifiers and also as the limiter.
The discriminator uses the duo-diode 6H6 tube,

and the 6J6 miniature duo-triode is used as
the converter.
It is usual procedure to use an r-t amplifier

limiter-dis-
This insures

sets  that employ the
method of detection.

with f-m
criminator
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which employs the limiter-diseriminator method of detection,
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a high signal-to-noise ratio and suflicient volt-
age input to the limiter to produce limiting
action. However, in this unit it will be noted
that an r-f amplifer is not employed, even
though the tuner uses the limiter-diseriminator
detector network. The reason for this is that
the signal-to-noise ratio of the set is high, and
the signal input to the limiter is sufliciently
great to give satisfactory performance.

The Tuning System

The most interesting feature about this tuner
that warrants special mention is the method
of tuning. The tuning is inductive, but does not
involve any permeability tuning. Open-wire
parallel transmission lines are used for varving
the inductance of the r-f input and oscillator
section of the converter tube. Consequently, this
type of tuning is called transmission-line tun-
ing. The variation in inductance is obtained
by running a shorting bar along the parallel
lines, thus changing the inductance offered by
the changing length of each line. A schematic
representation of this tuning system is shown
in the upper left part of the diagram of Fig. 1.
To show exactly how this tuning unit works, a
pictorial view of it, showing both the oscillator
and r-f tuning lines, is illustrated in Fig.
2 (A), and a schematic representation of how
the tuning lines form the tank circuit is illus-
trated 1n Fig. 2 (B).

Since the frequencies involved are quite
high, the inductive and capacitive values that
form the r-f or oscillator tank circuits are very
small. Thus, it is possible to use the difference
In inductance in the varying length of trans-
mission line as a means of high-frequency
tuning. The actual formation of the oscillator
and r-f tank circuits uses a fixed inductance
and capacitance, which are connected together
at one end, in conjunction with a transmission
line in each case. From the other ends of these
components, the two transmission-line leads
are connected. This is indicated in Fig. 2 (B).
A metal shorting loop is rigidly placed across
each set of lines, and the position of this loop
on the lines determines how much extra in-
ductance i1s added to the tank cireuit because
the shorting loop completes the tank circuit.

The schematic of Fig. 2 (B) will make this
clearer. The inductor L and capacitor (' repre-
sent the fixed quantities in the circuit and are
connected together as shown. Let us assume

that the shorting loop is at the position indi-
cated. To complete the tank circuit, the current
must travel through one part of the line, then
through the shorting loop, and finally through
the other part of the line back to the circuit.
It can travel from L, then to points W, X, Y,
and Z and then to capacitor C; or it can go
from C in the direction of Z, Y, X, W, and then
to inductor L to complete the circuit. It is the
added inductance of the parts of the line from
¥ to X and from Y to Z, plus that of the short-
ing loop in conjunction with the distributed
capacitance of the line parts, which determines
the final resonant frequency of the tank circuit.
The lengths W to X and Z to Y are equal due
to the mechanical nature of the system. The

SHORTING
LOCP

(8)

['16. 2.—Pictorial lavout of the tuning unit of the
Fidelotuner is shown in (A) and a schematic repre-
sentation in (B). The shorting block carries two short-
ing loops, one for each pair of lines.

shorting loops are very thin phosphor bronze
springs rigidly mounted in a Lucite block,
which in turn is connected to the dial cord and
pulley arrangement for the proper tuning of
the set. This is seen from Fig. 2 (A). Both
the oscillator and r-f shorting loops are placed
in the sanie shorting block, so that they are
effectively ganged together and are variable
as one upon tuning of the unit. The r-f and
oscillator lines are spaced far enough apart,
so that no serious interaction between these
circuits is possible. The lines are all made of
hardened brass tubing 54 inches long and Yy
inch in diameter, and they are covered with a
thin laver of silver plate. The shorting loop
makes a hairline contact with the lines, and
this contact is maintained in a rigid state due
to the high spring tension of the phosphor



12

S RATIO DETECTOR SEC
RAY!O DETECTOR PR!

S! 2%o1,F, SEC.

Se 29 LE. PRI,

Ss ST LF, SEC.

Se ISTLF. PRI.

Tr 0SC. TRIMMER

Ps 0SC. PADDER

Ts ANT. TRIMMER

Pio R.F.. PADDER

Ist toF.8 CAN ASSY.
273-17

RIDER’S VOLUME XVII “HOW IT WORKS”

2nd LF.8 CAN ASDY,
273-119

RATIO DETECTOR B CaN ASSY,
279-34

38
/ $€ ?
<
g
X
“atT
e —d W q H
X 5000t
el
) 58] Lo--gpd
2 1 SRR
o lo 4 TI1e0mS X2
v 2] Lo B
o Ot L 535 = T )
—{——2 2<<g : 13T oy
005 uut i B
Uy [0 L 24-77
1
7 R
____________ - - VTVM@<\FOR DETECT-
OR ALIGNMENT
ON POWER F“-’-" ONLY »
SWITCH & 1500uuf
55-13 110-318 2W47On. T 1500m
REsYE
u 40,1 °5"' NOTE:
77 24 77 Knr 1000
. -+ pnouo EM ALL CONDENSERS 400%
ANT. LINE INPUT OUTPUT UNLESS OTHERWISE
— 3 INDICATED

& 47 MAZDA

Cowurtesy Pilot Radio Corp,

F1G6. 3.—Schematic diagram of the Pilotuner.

bronze and the shape of the loop. The lines
themselves are fixed in position on two lLucite
mounting blocks fastened to a mounting plate.

Although there have been other types of in-
ductive tuning ecircuits, we believe the type il-
lustrated here to be of a unique yet very simple
design, with which proper tuning can be ob-
tained with the least amount of trouble.

Other Interesting Features

This tuner has two other interesting fea-
tures. One is the use of duo-triode 6J6 minia-
ture tube as a converter, in which one triode
section serves as the mixer and the other as
the oscillator. Although it has not been men-
tioned previously, two triodes used for a system
of frequency conversion have one of the high-
est, if not the highest, signal-to-noise ratios
among converter systems. This high signal-
to-noise ratio obviates the need for an r-f stage
to increase the signal input.

The other interesting thing is that the os-
cillator plate current flows through the trans-
mission line and shorting loop as seen in Fig.
1. This current flow is a good reason why the
loop contact to the lines must be tight.

The i-t and discriminator transformers are
of the special kind that use magnetic shield-
ing in conjunction wth permeability tuning,
as discussed in the section of this book dealing
with a special i-f transformer.

The terminal strip shown in Fig. 1 is on the
back of the chassis, and it affords a quick
means of alignment as well as a fast and easy
method of connecting the tuner to an a-m radio
or amplifier.

THE PILOTUNER

This f-m tuner, known as model T-601, ap-
pears in Pilot Radio pages 17-1 to 17-6 in
Rider’s Vol. XVII. Five tubes are employed
in this tuner also, but they are all of the minia-
ture size, with a 6AL5 duo-diode employed as
a ratio detector. Three other tubes are 6BA6
pentodes used as an r-f amplifier and for the
first and second i-f amplifiers. A 6BE6 penta-
grid tube is used as a converter. The schematic
diagram for this tuner appears in Fig. 3, and
a top chassis view appears in Fig. 4.

From the schematic diagram, a few inter-
esting things are noted. First, the coils marked
as P. and P,. are shown to be variable without
an internal core adjustment. Looking at the
ratio detector transformer, we note that the
primary does not contain any fixed capacitance
for tuning purposes. The core going through
the primary coil is also extended to the coil
directly underneath this primary, indicating
that both coils are wound on the same coil
form.
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The R-F and Oscillator Padder

In aligning the oscillator and r-f stages on
the low end of the f-m band, the tuner provides
for inductive padding. The r-f section’s induc-
tive padder is designated P, in Fig. 3 and also
appears in Fig. 4. The interesting thing about
this coil is that the variation of its inductance
Is made simply by changing the spacing be-
tween the coil windings. From Fig. 4 the r-f
padder coil P,, is seen to consist of only two
turns, and the space between these two wind-
ings is varied by means of a screw. The screw
is kept in place by means of a piece of Bakelite
tubing which is threaded on the inside. Upon
clockwise rotation of the screw the spacing is
increased, thereby decreasing the inductance.

The oscillator padder P. is located on the
underside of the chassis and also consists of
about two turns of wire. A drawing of this
oscillator padder construction is shown in Fig.
5. The wvariation of the inductance of this
padder is somewhat different from that for
the r-f padder P,,. The spacing between the
coil turns of this padder P. are kept stationary,
but the effective magnetic field about the coil
is varied. Between the spacing of the winding
is a thin strip of Bakelite, which is mounted
above the chassis by two brass spacers. This

ANTENNA COPPER
INPUT GANGED
TRANSF. CAPACITORS

6 BE6
CONVERTER

SCREW
ADJUSTMENT

1STi-F 6BA 6 2ND|~F
TRANSF. ST -F TRANSF.

2ND | -F

Bukelite strip runs through the spacing of the
coil and contains a threaded hole where the
center of the coil winding appears. Into this
hole iy inserted a screw which has a round
metal plate attached to the underside of the
screw head. This metal plate is about 7,/8 of an

To To
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To
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16, 5..—The construction of the oscillator padder used
in the Pilotuner. The threaded portion of the screw
adjustment was omitted from the drawing for greater
clarity.

inch in diameter and 1,16 of an inch thick. Its
diameter exceeds the diameter formed by the
coil winding.

Inductance of this oscillator padder coil is
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F16. 4.-—Top view of the Pilotuner chassis showing locations of the tubes, transformers, and other components.
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varied by turning the screw in or out. This
variation is explained as follows: The metal
plate acts as a short-circuited gecondary wind-
ing to the oscillator padder coil, which effec-
tively acts as the primary winding. The
short-circuited secondary reflects a reactance
into the primary whiech is capacitive. This re-
flected capacitance is effectively in series with
the primary inductance, and therefore reduces
the effective value of the inductance. With the
movement of the screw and, hence the metal
plate, the coupling between the plate and coil
changes. As a result, the mutuul reactance
which exists between the plate and coils also
varies, which in turn varies the reflected
capacitance into the coil circuit. Turning the
screw so that the plate moves toward the coil
increases the coupling and also increases the
reflected capacitance into the primary. This
increased reflected capacitance decreases the
effective inductance of the oscillator tank cir-
cuit, thereby tnereasing its frequency. Adjust-
ing the screw so that the plate moves away
from the coil inereases the effective inductance
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i, 6.— Construction of the ratio detector trans
former of the Prlotuner is shown in (A) and the schem-
atic diagram in (B).

and, hence decreases the frequency of operation
of the circuit.

The Ratio Detector Transformer

The primary of the ratio detector trans-
former has no fixed capacitance across its coil,
but it still torms a tuned cicreuit with the out-
put capacitance of the last i-f tube, stray wiring
capacitance, and inherent capacitance between
the coil windings. The amount of this capac-
itance is high enough at the 10.7-mc i.f. to form
a tuned circuit with the primary coil. Besides
this feature, the physical constructon of the
ratio detector transformer is quite interesting.
A picture of the construction of the trans-
former ix shown in Fig. 6 (A), and a detailed
schematic drawing is shown in Fig. 6 (B).
This schematic drawing is somewhat different
in appemrance from the ratio detector circuit
which is shown in Fig. 3, but they are effec-
tively the same in circuit operation.

The tertiary coupling coil L is wound over
one end of the primary coil L which appears
on the top coil form of Fig. 6 (A). Because of
this close coupling between L and L,, the volt-
age appearing across L oeffectively appears in
series with L, but 180 out of phase. The sec-
ondary coil is wound on the lower strip, and
oach coil form contains a variable core to
change the effective inductance of the coils
The cores are adjustable by means of two
serews which appear on one side of the brass
strip as seen in Fig. 6 (A). These screws are
about 17, inches apart.

Particularly noteworthy in the construction
of this transformer is the bifilar winding of
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the secondary coil. This bifilar winding is ob-
tained by using a very closely spaced twin lead,
which is insulated with a transparent plastic
and is wound around the bottom coil form with
both ends open. The plastic insulator at the
ends is split, exposing two bare wires at each
end. These two wires of the twin lead are
shown in the drawing of Fig. 6 (B) as coil 4
to E and coil B to D. A trace of the coil circuit
across capacitor C starting at point B, would
travel from point B to D, then to point F to A
to E. Therefore, each part of the bifilar wind-
ing L, contributes to the inductance for the
secondary tuned circuit.

Coil L must be tapped to the center of the

secondary inductance to maintain the balance
for the detector circuit. This tap is obtained
by connecting one end of L to point F, the
Junction of 4 and D, as seen in Fig. 6 (B). The
complete inductance of the secondary is made
up of the coil winding BDFAE, and since the
length of DB is approximately equal to length
AE, it is readily seen that by connecting to
point F, junction of 4 and D, we are effectively
center-tapping the coil. It is advisable that, if
any trouble is suspected in the ratio detector
circuit within the transformer shield, the ser-
viceman not attempt to take the circuit apart.
It is suggested that the manufacturer or one
of his representatives be contacted.
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In f-m receivers that employ the limiter-
discriminator method of detection a duo-diode
tube is invariably employed as the discrim-
inator. The output from this discriminator,
being audio, is applied to the grid of an audio
voltage amplifier which is a separate tube dis-
tinet from the discriminator. In the duo-diode
tube generally used as the discriminator, such
as a 6H6 or a 6AL5, two separate plates and
two separate cathodes are employed.

But in the General Electric receiver Models
41 to 45, the complete schematic diagram,
which appears on G.E. page 17-1. 2 of Rider’s
Vol. XVII, shows a single tube performing the
function of discriminator action and first audio
amplification. The tube used is a 6AQ7-GT
which contains a duo-diode and a triode sec-
tion. The duo-diode part contains a separate
cathode and so does the triode. Before
analyzing this particular circuit let us discuss
the functioning of a typical discriminator cir-
cuit using a diode tube with separate cathodes
and plates. There are various modifications of
such a circuit, but the one illustrated in Fig. 1
will serve the purpose.

Phase Discriminator Circuit

This type of circuit is also commonly known
as the phase discriminator, Foster-Seeley dis-
criminator, or center-tuned type discriminator.
We are studying this circuit first, so that later
the functioning of the discriminator circuit
using the 6AQ7-GT tube for f-m detection can
be compared with the conventional circuit. In
the circuit of Fig. 1 appear some voltage and
component designations.

The two diode sections are connected in series
opposing, and in conjunction with their individ-
ual load resistors they form a differentially
connected rectifier system. Resistor R, is the
load for diode D,, and resistor R. is the load
for diode D..

The diode circuits of Fig. 1 are completed
through coil L, and the respective half of the
center-tapped coil associated with each circuit.
Besides providing the d-c paths between the
diode plates and their associated cathodes, this
common coil has another function which will
be shown later.

Voltage E, is the i-f signal voltage developed
across the tuned primary circuit. Examining
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= DISCRIM - =
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C1 diagram of convention-
al circuit using the dis-

criminator method of
detection.
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the secondary of this i-f transformer, we note
certain significant details. It consists of two
windings L. and L, in series, resonated to the
i-f peak by means of C,. The center tap on the
secondary winding is connected to a coupling
capacitor C and also, to an r-f choke L.

Associated with the two circuits and the r-f
choke L are three voltages, designated as E.,
E,, and FE, respectively, the latter being vir-
tually identical to E, across the i-f transformer
primary. To explain these designations, it is
necessary to discuss the coupling between the
primary and secondary circuits of this trans-
former, as well as what happens in a trans-
former when the secondary is tapped at the
mid-point. This operation of the discriminator
circuit of Fig. 1 is best explained in terms of
three major actions.

In the first place, although a single tuned
winding is used for the secondary circuit, the
center tap on this winding causes a division of
the signal voltage developed in the tuned cir-
cuit across the two halves of the secondary
winding, that is across L, and L,. The signal
voltages across these two halves are always
equal to each other, irrespective of the fre-
quency of the signal voltage fed into this circuit
from the primary.

The second major consideration is that the
signal voltage present across the primary wind-
ing L, is also present across a winding L,
which is common to both halves of the sec-
ondary circuit with respect to the signal
voltage eventually applied to the two diodes
D, and D..

The final major action is the phase relation
which exists between the signal voltage across
L., which we can call E., and the signal voltage
across L which, because it is the same as that
across L,, is also idendtified as E,; also the
phase relation between the signal voltage across
L., or F., and the signal voltage across L, or
E.. The function of this discriminator network
with particular reference to these three actions
will now be discussed in detail.

Coupling Methods

Two methods of coupling the signal from the
primary to the secondary circuit are used in
this system. The resonant primary is induc-
tively coupled by transformer action to the
resonant secondary winding; at the same time
the signal voltage E, across the primary is fed

to the r-f winding L via the coupling capacitor
C. If the circuit of C, L, and C, is traced, it
will be seen that L is in shunt with the tuned
primary, the latter being grounded through C.,.
None of the quantities C, L, C., or C. is of a
magnitude to alter the resonant conditions of
C, and L,, the resonant primary. Thus, with
respect to magnitude and phase, whatever
signal voltage exists across (,-L,, also exists
across L. The direct connection between the
coupling capacitor C and the mid-point of the
secondary winding is of no consequence to
the signal transfer between the primary and
the secondary tuned circuits; however, it is
the point to which the choke L must be con-
nected to complete the differential rectifier
circuit. Thus, the secondary system receives
signal voltages in two ways: the resonant sec-
ondary receives its signal voltage by inductive
coupling, and the r-f choke derives its signal
voltage by means of capacitive coupling
through the fixed capacitor C.

The equal voltages across each half of the
secondary winding are obtained in the follow-
ing manner. When a winding is tapped at the
mid-point and a voltage is induced in that
winding by means of a varying magnetic field,
the total voltage developed across the entire
winding divides between the two halves. This
is logical in view of the fact that half the
total number of turns exists between the center
tap and one end, and between the center tap
and the other end. So, whatever the nature of
the signal voltage which will be developed
across the tuned secondary circuit C.-L.-L,,
it is possible to show that this voltage divides
into two parts, that is, across each half of the
winding. These voltages are designated as F,
and F ..

Consequently, we now see how these three
voltages K., F., and E. are impressed across
the diode circuits. The important point is that
two voltages are acting on each diode, voltage
E, and K. on diode I,, and voltage £, and E,
on diode ). and that voltage E', (that existing
across the primary circuit) is common to both
diodes.* This is very important for the proper
operating of the discriminator circuit, and this
voltage common to both diodes is always neces-

*For a comprehensive analysis of this discriminator
circuit with respect to resonance and off-resonance
conditions in reproducing the audio signal, see the FM
Section of the *“How It Works’ book of Rider’s Vol. XV,
pages 169-178.
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sary in any modified form of this discriminator
circuit. This will now be seen in the analysis
of the discriminator circuit using the diode
sections of the 6AQT7-GT tube in the General
Electric Models 41 to 45.

Use of 6AQ7-GT Tube

A schematic representation of the 6AQ7-GT
tube illustrated in Fig. 2. The cathode, pin 2,
is common to both diode plates, pins 1 and 3,
and together they are used for the discrimina-

6AQ7-GT

F1a. 2.—Schematic representa-
tion of the 6AQ7-GT tube.

tor circuit. Pins 4, 5, and 6 compose the triode
section of the tube which is used as the first
audio amplifier. The heater, pins 7 and 8, is
common to both cathodes. The schematic dia-
gram of how the diode sections of this tube are
used in the model under discussion is illustrated
in Fig. 3. The pentode section of a 6SV7 tube
is used as the limiter. It will be noticed that
two separate coils L. and L, comprise the sec-
ondary of the discriminator transformer. How-
ever, both coils have the same number of turns
and are so wound that the inductances of both
are equal,

Diode Sections

The voltages marked on this schematic, F,.
E., and K. are similar to those of Fig. 1. The
coil and diode designations are also the same.
As mentioned previously the chief difference
in the operation of the circuit of Fig. 3 and
that of the conventional discriminator circuit
of Fig. 1 iz the method of applving reference
voltage E, to both diodes D, and 1).. Coil L.,
and thus voltage K., are common to {he upper
diode Iy, and coil L. and voltage K, are common
to the lower diode I).. Capacitor (', connecting
L., and L. is of high enough capacitance, so
that both coils are effectively in series to the
i.f. As with the conventional discriminator,
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Fi1c. 3.—Schematic diagram of Pilotuner.
sections of the 6AQ7-GT tube are used on the f-m bands
in General Electric Models 41 to 45.

capacitor (., is shunted across these two coils
and with them forms the secondary tuned
circuit. This analysis reveals how the respec-
tive induced voltages K. and E, are applied
across the individual diodes D, and D., but the
method of obtaining FE, across both diodes is
not readily evident.

Tracing the d-¢ path for each diode, we find
that resistor R, is the load for D, and resistor
R. is the load for D.. The reference voltage F,
is capacitance-coupled through C, to the com-
mon cathode of the diodes. Capacitor C, is a
bypass capacitor for the primary tuned circuit
and completes the r-f path to ground. The
reactance of €, at the i.f. is so small that neg-
ligible i-f voltage appears across it.

If we trace the i-f path from the top of L,
we find that there are essentially two parallel
paths which appear across the primary circuit
to ground. This circuit is shown in simplified
form in Fig. 4. Going from the top of L, we
pass through O, and tind two paths available:
one through resistor K, to ground and the
other through resistor R. and capacitor C, to
ground. The capacitances of C, and (', are so
chosen that they will offer a low reactance at
the i.f. compared with the resistance of R, and
£2.. This means that practically all of F, also
appears across F, and Il.. So far as the high-
frequency i.f. isx concerned, R, and E. are both
effectively in parallel with L, and the reference
voltage E, also appears across the load re-
sistors R, and K.

Since R, is the load resistor for I),, both
voltages £, and E. act on diode D,, and, since
R. is the load resistor for D., both F, and E.
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act on diode D.. The on- and off-resonance con-
ditions function as in the conventional dis-
criminator. The audio output appears across
C. or between the high side of R, and ground.
In this circuit resistor R, and capacitor C,
represent a de-emphasis network, and the de-
emphasized audio is taken across C,.

This de-emphasized “audio output”, after
passing through the necessary coupling com-
ponents and volume control, is effectively im-
pressed onto the grid, pin 4, of the first audio
section of the 6AQ7-GT tube. This de-em-
phasized audio output due to the rectifying
action of the diodes of the 6AQ7-GT tube act-
ually consists of an audio signal superimposed
upon a d-c component. From Fig. 3 it is noted
that this audio output from the diseriminator
also goes to pin 4 deflector No. 2 of a 6AL7-GT
tuning indicator. However, it passes through an
R,-C: resistance-capacitance network before
being applied to this deflector electrode. This
R,-C: network is an audio filter for filtering out
the audio component of the output signal which
is superimposed upon d.c. Consequently, with
the audio filtered out, a d-c signal is applied to
this deflector electrode of the tuning indicator

C3
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tube. This indicator tube is discussed in detail
in this book under “F-M and A-M Tuning
Indicator.”

In most f-m and a-m receivers a 6E5 or a
6U5 type tuning eye tube is used as an indi-
cating device (if any is employed). Such tubes

former primary circuit.

R

1 2
Ry F16. 4.—A simplified schem-
atic of the parallel -circuits
C4I which appear across the trans-

by virtue of shadow indications tell us whether
a station is properly tuned in or not. These
tubes function very well for a-m receivers, hut,
when they are used in f-m receivers that em-
ploy the limiter-discriminator method of de-
tection, certain disadvantages are prevalent.
The limiter grid voltage is used as the source
for actuating such tuning indicator tubes as
the 6E5 or 6U5 and also as a source of auto-
matic volume control (ave).

These types of tuning indicators in con-
junction with the limiter grid work as follows:

When a station is exactly tuned in, the maxi-
mum signal input is being received; this means
that there is a maximum input to the limiter
grid at that tuned frequency. Consequently,
the maximum current flows through the grid
resistors, and the maximum value of avce volt-
age as well as bias is developed. The tuning
indicator operates on the principle that the
greater the input avc voltage the more the eye
will close. Therefore, when the station is tuned
in properly, the shadow angle of the tuning
indicator will be at a minimum.

Although the great simplicity of this system
is an advantage not to be overlooked, it has a
definite disadvantage, which lies in the fact
that the ave (or first limiter grid) voltage may
not be a maximum at exactly the frequency
that is optimum for operation of the detector.
This condition should not be found in a set
which has just been aligned, but some time
after a set has been aligned it is natural that
drifts will have occurred. Consequently, it may
not be possible to obtain exactly this tuning by
means of the ave voltage-controlled tuning in-
dicator tube, because the ave voltage depends
upon the over-all i-f amplifier tuning, and not
upon the tuning of the detector. A further de-
fect in this system is that the i-f characteristic
of an f-m receiver is usually more flat topped
than that of an a-m receiver, so that there is
no definite easily observed peak in the ave
voltage coinciding with the center i.f.



F-M AND A-M TUNING INDICATOR

In late 1946 the General Electric Company
released a new tuning indicator* which worked
on cathode-ray tube principles and was ideally
suited for f-m receivers, although it can also
be used on a-m receivers. This type tube is
known as the 6AL7-GT, a schematic of which
appears in Fig. 1. From this diagram it is
seen that there are three deflector electrodes,
and it is these three electrodes in conjunction
with the rest of the electrodes that make its
function unique as an f-m tuning indicator. For
f.m. there are three possible ways it can be
used with certain control voltages: with a dis-
criminator voltage alone {(as is done in the
G.E. Model 502 to be discussed in this section),
with a discriminator and squelch voltage, or
with a discriminator and limiter voltage. When
the tube is used in a-m receivers or a-rm sec-
tions of combination a-m and f-m receivers, the
ave voltage from the a-m detector is used to
actuate the tuning indicator. With each of
these four methods the sequence of patterns

5 [TARGET
DEFLECTOR
NO. 2
GRID~ = \. o
[;;‘—( Fi1c. 1.—Schematic dia-
e 6 gram of the 6AL7-GT vis-
DEFLECTOR ; o
NO. 3 219118 NG 1 ual tuning indicator tube.
CATHODE
HEATER

on the 6AL7-GT tuning indicator when on
tune, off tune, or off channel is different in one
or more respects.

The pattern that appears on the screen of
the indicator tube under normal conditions es-
sentially consists of four squares as seen in
Fig. 2. Patterns P,, P., and P, are produced
and controlled by deflection electrodes No. 1,
2, and 3 respectively; there are two P, squares.

*F. M. Bailey, “An Electron-Ray Tuning Indicator
for Frequency Modulation,” Proc., IRE, p. 1158, vol. 35,
October 1947.
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The deflector electrodes 1 and 2 (pins 6 and 4
respectively) can be considered as a single
deflector which is divided in the center to form
a means whereby one half of the pattern can be
compared with the other half. One half of the
divided deflector is usually grounded (de-
flector No. 1 in Fig. 1), providing a reference
pattern with which the pattern due to deflector
No. 2 may be compared. The reference voltage,
such as the discriminator output in f-m re-
ceivers or avc in a-m receivers, is applied to
deflector No. 2.

In Fig. 8 is shown a number of different pat-
terns which appear on the 6AL7-GT indicator
tube under different modes of operation. The
first three rows illustrate the use of the tube
in f-m receivers, and the last row its use in
a-m receivers. By comparing these rows of pat-
terns it will be noted that no two rows are ex-
actly alike, indicating the variety of use of
such a tube. In order to show how it functions
let us analyze its use with respect to a limiter
and discriminator voltage.

Used With Limiter and Discriminator Voltages

Fig. 4 illustrates a typical circuit hookup of
the 6AL7-GT tube used with a limiter and dis-

Fi1G. 2. — The pattern which
appears on the screen of the in-
dicator tube under normal con-
ditions essentially consists of
four squares.

criminator voltage. We choose to analyze this
circuit from a general viewpoint because it
makes use of all the deflector electrodes in con-
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junction with limiter and discriminator volt-
ages.

The tube is sensitive enough to respond to a
voltage difference between plus and minus 0.2
volt with respect to ground, which is within
2 ke of the discriminator tuning for distortion-
free signals. As mentioned, this discriminator
output is connected to one side of a center-
divided deflector (deflector No. 2 in Fig. 1).
A space-charge grid is used to increase the
sensitivity of the tube. Since one side of the
discriminator load is usually grounded, the
changing discriminator output voltage appears
across both deflector electrodes 1 and 2. On
one side of the cathode this divided deflector
is placed, and on the other side deflector No. 3
is placed to form a fixed boundary for one side
of the pattern. The first limiter grid (if more
than one limiter is used) is connected to this
electrode, and the limiter voltage therefore
appears on this deflector and is used as a volt-
age which determines one boundary of the
target pattern. This deflector enables us to
distinguish, by different patterns, when the

receiver is on tune or off channel. The different
patterns for this hookup are illustrated in the
third row of Fig. 3. Patterns 1 and 5 are for
minus and plus off-channel conditions respec-
tively. These patterns are identical, because
there is zero voltage output from the dis-
criminator and no limiter voltage. The size of
squares P.,, see Fig. 2, is controlled by the
amount of limiter voltage; the higher this
negative voltage the smaller the squares, and
the lower the negative voltage the larger the
squares. Consequently, in patterns 1 and 5
the bottom half of the pattern is of maximum
depth due to the absence of limiter voltage.

In pattern 3 the receiver is on tune, which
means a maximum negative limiter voltage and
a zero discriminator output voltage. Thus the
pattern is much smaller than those off-channel
patterns of 1 and 5. The decrease in pattern
No. 3 is seen to be in the bottom half due to
the limiter voltage.

In pattern 2 and 4 where the discriminator is
off tune, limiter voltage, although perhaps not
a negative maximum, is still present, limiting

PATTERN SEQUENCE DURING TUNING
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VOL TAGE SIGNAL =)
SOURCE
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F16. 3.—These four rows of patterns corresponding to five

indicator.

Courtesy G. E.

tuning conditions appear on the screen of the 6AL7-GT
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the bottom half of the patterns to a smaller
size as compared with the patterns of 1 and 5.
In pattern 2 the discriminator is off tune and
presents a negative signal to the No. 2 de-
flector grid, which reduces the size of square
P. (Fig. 2). In pattern 4 the discriminator
is also off tune and presents a positive signal
to the No. 2 deflector grid, increasing the size
of square P,. Note that the deflection due to
the positive off-tune signal is greater than
the deflection for the negative off-tune signal
for the same amount of positive and negative
discriminator voltages. This is a result of the
use of space-charge operation of the deflecting
system (due to the space-charge grid). De-
flection in the positive region would be much
greater if a cathode bias resistor (3300 ohms
as seen in Fig. 4) were not used. This resistor
places a positive voltage on the cathode with
respect to the deflectors and the space-charge
grid, so that with a positive discriminator sig-
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3 35V
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] == = DISCRIM.
TO GRID - - 4 QUTPUT
OF FIRST S

LIMITER TUBE 6 1 MEG.
= 8 s
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Fi16. 4.-—The 6 AL7-GT tube uses a cathode bias resis-
tor to reduce the amount of deflection due to the posi-
tive off-tune signal.

nal the deflectors do not draw appreciable
current.

The negative bias on the space-charge grid
reduces the brightness of the pattern and in-
creases the deflection sensitivity.

Used With Discriminator Alone

In the f-m sections of the G.E. Model 205
this indicator tube makes use of only the dis-
criminator voltage and not the limiter voltage.
The specific reason for not using the limiter
voltage in this set is that, with a good antenna
installation, if the receiver is located in an
area where the signal strength is strong, the
limiter voltage may become so high that it

makes the pattern of the indicator tube in-
comprehensible.

The circuit when using the discriminator
voltage alone, as employed in the model under
discussion, is illustrated in Fig. 5. This differs
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FI1G. 5.—Schematic diagram of the 6AL7-GT indicator
when it uses the discriminator voltage alone,

from the circuit of Fig. 4 in that pin 5, the
deflector that originally received the limiter
voltage (deflector No. 3), is now grounded.
The patterns in the first row of Fig. 3 repre-
sent those for the circuit of Fig. 5. The pri-
mary difference in these patterns is that
squares P, which were controlled by deflector
electrode No. 3 (pin 5 of the 6AL7-GT tube)
are always stationary and at their maximum
size. This is indicated by the bottom halves of
the five patterns on the first row of Fig. 3 all
appearing the same.

Further study of these patterns will reveal
that patterns 1 and 5 for off-channel conditions

4 -j-L-: » B+
A é-- 4 — -
= ‘F - _L » AVC
— . I
Fic. 6.—A simplitied schematic diagram of the

6AL7T-GT tuning indicator as used on the a-m band of
General Electric Model 205.

appear the same as pattern 3 for the on-tune
condition. Although the off-channel and on-
tune patterns appear the same, we can easily
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distinguish between the two. Thus when a
station is on tune, proper reception will be
heard in the loudspeaker, whereas for off-
channel conditions the desired station will not
be heard.

Used in A.M.

A simplified schematic diagram of the
6AL7-GT tuning indicator as used on the a-m
bands of the G.E. Model 205 is illustrated in
Fig. 6. When it is used for a.m., all the de-
flector electrodes are tied together and receive
the ave voltage from the a-m part of the re-
ceiver. Under these conditions the sequence
of patterns will appear as indicated in the last
row of Fig. 3. Note that from these patterns
we distinguish between off-channel and on-
tune conditions, which makes this tube very

acceptable to a-m receivers as a tuning
indicator.

When the a-m receiver is on tune, the upper
and lower part of the pattern, namely all
squares P,, P,, and P, (see Fig. 2) are reduced
in size toward the center of the target. This
happens because, as the set is properly tuned
in, a greater avc voltage manifests itself, and
as this voltage increases, the squares on either
side of the center of the pattern diminish.
When the set is exactly on tune, the ave volt-
age is a maximum and pattern 3 is a mini-
mum but symmetrical on either side of its
center.

Patterns 2 and 4 of the last row of Fig. 3
indicate off-tune conditions, which means that
the ave voltage is less, and, consequently, the
pattern size is greater than in the on-tune case.



SPECIAL I-F TRANSFORMER

A new type of i-f transformer that affords
high i-f stability has recently appeared on the
market. I-f transformers in general can be
tuned by varying either the capacitance or in-
ductance of the tuned circuit. In i-f transformer
design, there is a striving for adequate mag-
netic shielding of the coils to provide greater
i-f stability by preventing any stray fields from
influencing the magnetic field set up by the
coils of the transformer itself. The new type
transformer is designed for the different i.f.’s
of both a-m and f-m broadcast receivers. The
i-f transformer to be discussed here is used in
f-m receivers for operation at 10.7 mc.

This type of transformer is permeability
tuned and possesses magnetic shielding which
automatically coincides with the tuning of the
transformer. This type of i-f transformer is
known as a K-Tran and is manufactured by
the Automatic Manufacturing Corporation. It
is used in a number of f-m receivers and tuners
on the market, of which the Fidelotuner manu-
factured by FM Specialties is an example.
(This tuner appears on FM Specialties pages
17-1 to 17-4 in Rider’s Vol. XVII and is dis-
cussed in detail in the section on “F-M Tuners”
in this “How It Works” book.)

A pictorial cutaway view (isometric draw-
ing) of the transformer appears in Fig. 1(A),
the magnetic core in Fig. 1(B), and a sche-
matic drawing of this transformer is illus-
trated in Fig. 1(C). In Fig. 2 appears a
detailed assembly drawing of this same trans-
former in three different views. In Fig. 2(A)
a front view of the transformer is shown, in
Fig. 2(B) a right side view, and in Fig. 2(C)
a top view is illustrated. This detailed mechan-
ical drawing of Fig. 2 is included so that in
conjunction with Fig. 1 you will be able to
visualize the operation and construction of the
transformer.

Magnetic Shielding

A unique feature about this i-f transformer
that accomplishes the magnetic shielding is the
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design of the iron core used for permeability
tuning the unit, a sectional view of which ap-
pears in Fig. 1(B), and a broken front view
which appears in the top part of Fig. 2(A).
By these two drawings the shape of this mag-
netic iron core, termed the ‘“threaded tuning
cylinder and plunger,” is easily visualized.

This single unit is used to tune the primary,
and another one to tune the secondary of the
i-f transformer. Due to the shape of the core,
permeability tuning and magnetic shielding of
the inductor are accomplished at the same time.
Each core has a screwdriver slot on top to
permit adjustment of the core within and
around the coils. Referring to Figs. 1 and 2 it
will be seen that the cores are threaded, and
so are the plastic walls of the mechanical sup-
port of the i-f transformer. The core itself
is a hollow c¢ylinder about 7/16 of an inch long,
one end of which has a solid flat top cap which
is slotted for the screwdriver adjustment. This
is depicted in Figs. 1((B) and 2(A). Inside
this cylinder, a rod of about 9/64 inch diameter
protrudes from the underside of the flat cap.
This part is termed the “plunger” rod in both
drawings. The complete core is one solid piece
and is made of powdered iron.

Two cores are used, each placed in the
threaded parts of the transformer’s plastic
supports as seen in Figs. 1(A) and 2(A). The
upper coil is the secondary of the transformer,
and the lower coil is the primary. Special pro-
vision in the i-f transformer can and assembly
is made so screwdrivers can be inserted to
reach the slotted parts of the cores for align-
ment purposes. This is readily seen from the
bottom part of the front view of Fig. 2(A)
with reference to tuning the primary core.
Upon turning any core clockwise, the solid rod
portion is inserted into the hollow coil forms,
and thereby increases the inductance; at the
same time the cylindrical part of the core sur-
rounds the coil. Since the core is completely
made of powdered iron, not only does it vary
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the inductance of the unit by means of the
center rod, but also the cylindrical part pro-
vides magnetic shielding about the coils them-
selves, thus increasing the stability of the i.f.

The Fixed Capacitances

Since the frequency is high, the capacitors
needed to complete the inductance-capacitance
(L.-C) tank circuits for the primary and sec-
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F16. 1.—Cutaway views of the K-Tran 10.7-mc¢ i-f
transformer and the movable core are shown in (A)
and (B) respectively. The schematic of the transformer
is in (C).

ondary are small. It should be remembered
that this i-f transformer being dizcussed oper-
ates at a center frequency of 10.7 mc. To
conserve space and avoid the use of separate
mica capacitors with connecting leads, the ca-
pacitors in this transformer are included with-
in the base of the unit in conjunction with the
connecting pins also called terminal lugs. The
fixed capacitance is formed by the pins (or
lugs) extending inside the base of the unit.
There are four terminal lugs in this unit where
two are used for the primary circuit and two
for the secondary. In other words these four
lugs are broken up into two pairs. Conse-
quently, in each case (for the primary and
secondary) two of the lugs from one pair are
made to overlap each other inside the base of
the transformer, and this overlap is separated
by a sheet of mica. These overlapped lugs or
pins are silver coated and serve as the plates

of a capacitor, which is one of a simple parallel-
plate type where the value of capacitance is
determined by the common area between the
overlapped lugs, the distance between them,
and the dielectric constant of the mica. The
value of the capacitance in micromicrofarads
(uaf) is given by the following simple formula:

C 0.225 in wuf
where A is the common area between the
plates expressed in square inches
D is the distance between the plates in inches
K is the dielectric constant of mica which
may be anywhere between 2.5 and 6.0, the
exact value depending upon the type of
mica used.
The two leads from each coil are attached to
the terminal lugs at the point where they pro-
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F16. 2.—Detailed assembly drawing of the K-Tran
transformer: front view (A), right side view (B), and
top view (C).

trude from the assembly. This is readily no-
ticed in Figs. 2(A) and (B). Consequently, we
have a double-tuned transformer with perme-
ability tuning for both the primary and second-
ary and with fixed capacitors for each.



I-F WAVE TRAP FORMED BY SPECIAL CAPACITOR

In many ac-dc receivers most of the units
within the set are kept above ground by a num-
ber of methods as illustrated schematically in
Fig. 1. Some use just a capacitor of 0.2 «f or so
[Fig. 1(A)]; others use a similar capacitor and
shunt it by a high-valued resistor anywhere be-
tween 100,000 and 250,000 ohms [Fig. 1(B)],
and still others use a resistor shunted by a ser-
ies network of a capacitor and a coil [Fig.
1(C)}. In the latter case, besides producing a
return path from B minus to ground, the series
capacitor and inductance are usually made re-
sonant somewhere around the i. f. of the set.
Therefore, this L-C combination presents a
ready path to ground for any stray i-f currents
that may find their way into the B-minus lead
and thus prevent i-f feedback to the circuits
through this common B-minus lead.

This inductance-capacitance combination in
most instances represented a somewhat crude
resonant circuit in that it did not present so

B MINUS BUS

B MINUS BUS B MINUS BUS

€ R jc ® s
IR
(A) (E) (c)

F16. 1.—Three methods of keeping most of the units
of ac-de receivers above ground: (A) use of a capacitor,
about 0.2. uf, (B) addition of a high-valued resistor to
shunt a similar capacitor, (C) use of a resistor shunte(
by a series network of a capacitor and coil.

sharp a response curve as the i-f transformers.
However, its purpose as an i-f trap in the B-
minus circuit was served adequately. Many of
these L-C circuts, as used in the B-minus lead,
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do not make asfinei-f traps as those that appear
in the r-f sections of receivers. Many of these
B-minus i-f wave traps appear in table model
ac-de receivers and essentially consist of a
paper capacitor varying in the vicinity of 0.2
#f and around or near this capacitor is usually
wound some simple connecting wire of enough
inductance to make it resonate with this capaci-
tor at the i. f.

Usual B-Minus I-F Trap Construction

This process of using a separate piece of
wire to form the resonant circuit does take
some time and effort besides the small amount
of cost involved. One main disadvantage of
such an arrangement is that the coil of wire
may become loose or somewhat disconnected
from its original position, and then may be mis-
taken for a lead elsewhere in the receiver and
may confuse the serviceman. This is especially
likely when the circuit diagram of the receiver
does not exactly identify this coil, and it ap-
pears only as seen schematically by L in Fig.
1(C).

To overcome the use of a separate coil and
retain the advantageous features of an i-f wave
trap in the B-minus return, the Philco Model
48-214 (code 125) uses what is called a ‘“‘spe-
cial” capacitor. In this ac-dec receiver, the
schematic of which appears on Philco page
17-11, 12 in Rider’s Vol. XVII, this unit ap-
pears as a normal paper capacitor. The label
on it reads in part: .2 MFD. 400 V.D.C. Special.
The construction of this capacitor essentially
consists of two sheets of tinfoil such as appears
in most paper capacitors, but the method of at-
taching the pigtail leads differs from the usual
paper capacitor. The knowledge that the tinfoil
itself is a metallic substance and possesses its
own self-inductance made it possible, by spe-
cial attachments of the pigtails, to use a paper
capacitor to form an i-f wave trap.
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Construction of a Paper Capacitor

Every paper capacitor that uses tinfoil or
some similar metallic substance for the effec-
tive capacitor plates represents a series induc-
tive-capacitive circuit which is resonant at
some frequency. With reference to Fig. 2 this

1
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2
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(A) (8)

Fic. 2.—Unwound, the tinfoil plates of a typical
capacitor appear as in (A). The circuit representing
the capacitor appears in (B).

resonant effect of most paper capacitors is best
explained as follows:

The two tinfoil plates used in a typical paper
capacitor are indicated in Fig. 2(A) as flattened
out. The plates are separated by paper which
is usually impregnated with wax or oil. Paper
insulator also appears on the underside of the
inside foil. The outside foil is designated as L,
in Fig. 2(A), the inside foil as L., and it is
readily conceivable that each foil has a certain
amount of self-inductance, the exact amount
being determined by the dimensions of the foils
themselves. These two foils in conjunction
with the impregnated paper are rolled up to-
gether so that foil L, is on the outside and foil
L. is on the inside.

Pigtail leads are attached to the foils in dif-
ferent ways, but for the case under discussion
we chose the type that has the pigtails attached
to opposite ends of the foils as shown by pig-
tail points 1 and 2 in Fig. 2(A). The capaci-
tance of this unit is directly proportional to
the common area hetween the two tinfoils and
inversely proportional to the separation dis-
tance between the foils. The capacitance is also
a direct function of the dielectric constant of
the paper insulator. (The exact equation for
the capacitance value of two parallel plate ca-

pacitors is included at the end of the section of
this book called “Special I-F Transformer.”)

If we were to draw the true circuit of this
“capacitor,” neglecting any resistance or leak-
age losses, we would have to take into account
the self-inductances of each tinfoil. Under this
circumstance the circuit representing the ca-
pacitor of Fig. 2(A) is illustrated in Fig.
2(B). Coil L, represents the inductance of the
outside foil, capacitor C represents the effective
capacitance between the two foil plates, and
coil L. represents the inductance of the inside
foil. By tracing the capacitor of Fig. 2(A)
from point 1 to point 2, you will note that the
circuit of Fig. 2(B) is truly represented.

Since the network in Fig. 2(B) is a series
inductance-capacitance, it will be resonant at
some frequency offered by the amount of in-
ductance and capacitance in the circuit. If we
can fix the total value of inductance of the ca-
pacitor and keep the capacitance constant, we
have a ready means of making the circuit re-
sonant to a desired frequency.

Design of the Special Capacitor

This is exactly what is accomplished in the
Philco special capacitor. A drawing of the lay-
out of this capacitor is illustrated in Fig. 3(A).
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F1¢. 3.—(A) The pigtail lead, 1, on the outside foil
has been moved to Y from its position in Fic. 2. (A).
The schematic circuit for this new condition is shown
at (B).

The difference in design between this capacitor
and that of Fig. 2(A) is that pigtail connection
point 1 is moved down 2 3 of the length of the
foil from the point at the right end of the out-
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side foil where it formerly was connected. This
means that the outside foil has a tap on it to
which the pigtail lead is connected. Conse-
quently, inductance designated as L. exists be-
tween points X and Y and inductance desig-
nated as L, exists between points Y and Z of
the outside foil. Under this division inductance
L. equals 1/3 of the total inductance of L,, and
L, equals 2,3 of the total inductance L,; like-
wise L., + L, equals inductance L,.

To trace the path from pigtail to pigtail
starting with that of the outside foil, we can
take either of two paths. One path encompasses
inductance L, and the other inductance L,.
With this understanding of choice of paths we
can draw the circuit diagram representing this
capacitor arrangement. This Is indicated in
Fig. 3(B). From this circuit it is noted that
inductances L, and L, of outside foil L, are
represented schematically as two coils in par-
allel. The capacitance C is not changed, be-
cause, no matter where the pigtails are con-
nected along cither foil, the factors determining
the value of capacitance do not change. The in-
ductance of the inside foil L. also does not
change, inasmuch as the pigtail connection to
this foil remained as it was in Fig. 2(A).

Effective Inductance of Outside Foil

Consequently, the circuit of Fig. 3(B) con-
sists of inductance L, in parallel with L,. This
combination, in series with the capacitor C and

L., altogether represents the series resonant
circuit. The tap at point Y of the outside foil
of Fig. 3(A) is especially chosen so that the
parallel combination of L, and L, will offer a
lower inductance than L,. By this method of
lowering the inductance, the resonant frequen-
cy of the series circuit is increased.

Since the inductance of L, is equal to 1/3 of
L, and that of L, equal to 2/3 of L,, we can
readily evaluate the inductance of L, and L, in
parallel in terms of L,. Two inductors in par-
allel are like resistors in parallel—thus:

L,x L,

Lu = Lh
Substituting for L, and L, in terms of L, we
find :

18 L X238 L 5,4 .

1/3 L, +2/3 L, -
1/3 L, +2/3 I 7

=2/9 L,

The foregoing answer tells us that when the
pigtail tap on the outside foil is so situated that
L, is equal to twice L., the total inductance of-
fered by the outside foil to the series circuit of
Fig. 3(B) is equal to 2/9 of its complete self-
inductance. The total value of the inductance
of this special capacitor in conjunction with its
value of 0.2 sf is designed so that it will be
broadly resonant at the i.f. of the receiver,
which is 455 ke, At this frequency and with
0.2 of, the total value of series inductance of-
fered by this special capacitor should be ap-
proximately equal to 0.6 microhenry.



THE F-M FREMODYNE CIRCUIT

Until very recently there were on the market
only three types of f-m detector circuits as used
in f-m receivers. These were the limiter-discrim-
inator type (employing the Foster-Seeley or
phase discriminator), the ratio detector type,
and the locked-in-oscillator detector. The first
two detector circuits were analyzed in detail in
the “How It Works” section of Rider’s Vol. XV.
In Vol. XV on Philco page 15-53, 54 is the f-m
schematic diagram of the Philco Model 46-1213
which contained the locked-in oscillator.

Each one of these f-m detector dircuits fol-
lows the i-f circuits of the receiver. Alto-
gether quite a number of tubes are employed.
When the set is a combination a-m and f-m re-
ceiver, as most of them are, most of the r-f,
oscillator, and i-f tubes are used for both a.m.
and f.m. However, separate circuits for a.m.
and f.m. have to be employed in each of these
sections because of the frequency range in-
volved. Consequently, this still entails many
extra component parts such as special coils and
1-f transformers.

The Hazeltine F-M Circuit

These extra components elevate the cost of
such combination receivers. In order to supply
f-m detection with use of only a few extra com-
ponent parts, the Hazeltine Electronics Corpor-
ation designed the so-called FreModyne FM
Circuit. It 1s one of the latest developments in
f-m design and uses a single tube employing
two triode sections and functioning as a super-
heterodyne frequency converter, superregener-
ative i-f amplifier, and an' f-m detector. It i
evident from the many functions this tube takes
over how it reduces the cost of combination a-m
and f-m receivers. Its performance is not so
good as the other f-m circuits previously men-
tioned, but it is designed specifically to be used
with small table model receivers and as such is
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considered to give satisfactory performance. It
may seem somewhat amazing that a single tube
can perform so many functions. However, if
the circuit included in this section is followed
carefully in conjunction with the accompanying
discussion, the performance of these functions
will become readily apparent.

Howard Model 474

One of the receivers using the FreModyne
circuit is the Howard combination a-m f-m re-
ceiver Model 474, the complete schematic cir-
cuit of which appears on Howard page 17-11

V2-12AT7 [_?7‘—'—‘_\

CONV.
SUPPERREGENERATOR
AND F.M. DET.
2.2MMF
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Ul
INPUT
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F1G. 1.—Schematic diagram of the f-m section of the
circuit of Howard Model 474.

in Rider’s Vol. XVI1I. The f-m part of this cir-
cuit is illustrated in Fig. 1.

The duo-triode used 1s a 12AT7 tube (which
has a 9-pin base) one half of which is used as
the superheterodyne oscillator, and the other
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half as the converter, superregenerative i-t am-
plifier, and f-m detector. Some of the oscillator
voltage from the f-m oscillator section is in-
Jected into the grid of the other triode section
through a 2.2 wef coupling capacitor designated
as (', in Fig. 1. The f-m oscillator and r-f tank
circuit have their tuning capacitors ganged.
With the set properly tuned to some f-m sta-
tion, the oscillator signal mixes with the f-m
signal in the upper triode section. Conversion
action occurs, and a number of frequencies re-
sult. The desired i.f. is chosen by the selective
f-m i-f transformer at the output of this latter
triode. The f-m i-f transformer is tuned to a
frequency of 21.35 me, which is considerably
above the usual 10.7-mc¢ f-m i.f. This f-m i-f
transformer circuit is in the form of a super-
regenerative Colpitts oscillator tank, in which
the f-m i-f signal is fed back to the grid of the
top triode section through C. (5000 ««f) and
the f-m r-f coil. Thus this triode section also
functions as a superregenerative i-f amplifier.

The circuit is so arranged that by tuning the
receiver slightly off frequency, f-m detection is
brought about by working on the sloping char-
acteristic of the i-f response curve. When the
receiver is so tuned, the i.f. produced by con-
version action is not exactly equal to the 21.35-
me peak of the i-f transformer. If the detuning
is done with care, the i.f. produced will be some-
where along either sloping characteristic of the
i-f response curve. The slope is practically a
straight line, and therefore conversion of the
f-m signal into one that varies in amplitude in
accordance with the rate and strength of the
audio modulating signal will be brought about.
This type of detection is commonly known as
slope detectiom.

In order to show how an f-m wave can be
detected by the method of slope detection let us
refer to the selectivity curve of Fig. 2. This
curve approximates the selectivity curve of the
f-m i-f transformer of the FreModyne circuit
in Fig. 1. As mentioned, the receiver Is slightly
detuned.

This ix to make sure that the f-m signal is
passed by the i-f transformer, and also to make
sure that distortion is a minimum, so that the
f-m variations can be changed into a-m varia-
tions for detection. The amount of detuning is
such that the reproduction of audio will be at
its hest. By thus slightly detuning the set, the
r-f and the oscillator sections both become de-

tuned. The amount of r-f detuning, however, is
slight, and the f-m signal picked up still comes
through. The oscillator becomes detuned to a
point where an i.f. will he produced that is dif-
ferent from the peak frequency of the i-f trans-
former. If the detuning is such that the peak
of the new i-f signal lies on the linear portion

—
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F1c. 2—This i-f selectivity curve illustrates how
slope detection of an f-m i-f transformer comes about.

of the transformer characteristic on either side
of the transformer peak, the f-m signal will be
properly detected.

Assuming that the detuning is such that the
i.f. produced is less than the peak of the i-f
transformer (21.35 mc), the detection will oc-
cur on the left slope of the i-f selectivity curve
of Fig. 2. The sine wave signal at the bottom of
the drawing is supposed to represent only the
frequency rariations of the produced f-m i-f
signal and is not the actual f-m i-f signal itself.
This sine curve is drawn merely for the sake
of illustration. The upper curve in the left-
hand side of Fig. 2, shows how the frequency
variations of the lower sine curve cause ampli-
tude variations due to the so-called slope of the
i-f curve. The actual part of the left slope of
the selectivity curve concerned is the portion in
Fig. 2 between points A and B. The upper
curve of Fig. 2 is varying at the audio rate of
the modulating signal of the picked-up f-m
wave because the frequency variations or devia-
tions (as they are better known) of this f-m
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signal, and hence the produced f-m i-f wave,
also are varying at the rate of the modulating
audio signal.

The interesting thing about this circuit
is that both the input and output signals
from the i-f transformer are f-m signals, but
the transformer characteristic has incorporated
amplitude variations into the output f-m signal,
these amplitude variations changing in ac-
cordance with the audio intelligence of the f-m
signal. The r-f part of this output signal will
be filtered out by the 1000-#«f capacitor C, (as
will be seen later) and only the audio signal
will be available. Therefore, the audio signal
reproduced by the slope detection of the f-m i-f
wave will contain the intelligence of the f-m
signal. Looking at the selectivity curve of Fig.
2. that portion of the curve between points A
and B is seen to be fairly linear. Therefore,
with the f-m signal changing in frequency be-
tween these two limits, the f-m i-f transformer
will reproduce these frequency variations,
which are at an audio rate, with a minimum
amount of distortion. In other words, the more
linear the portion of the curve between points
A and B becomes, the less distortion will appear
in the output.

If the set is not detuned and an f-m signal is
received, the oscillator will beat with the in-
coming f-m signal to produce an i-f f-m signal
thai is exactly on the peak of the i-f trans-
former.

This signal will pass through the i-f trans-
former because it is well within the bandwidth
of the transformer. However, the f-m signal in
passing through the i-f transformer will pro-
duce an output that is badly distorted because
the signal will be working on a very nonlinear
portion of the i-f characteristic, namely the
portion of the i-f peak.

If the detuning were such that the right-
hand slope of the selectivity curve were used,
detection would likewise occur. Consequently,
two distinct points of tuning for every station
can be heard because there are two slopes to the
response characteristic.

Tracing the Detected Signal

The a-f signal currents produced after detec-
tion flow in the following path: from the plate
(pin 6) to the upper triode through the f-m i-f
coil, through C. (40sf) to B minus. From B
minus the a-f current is returned to the cathode
of the tube through R, (22,000 ohms), R.
(1500 ohms), and the cathode coil L. The great-
est impedance offered to the a.f. is in R,, and
most of the audio appears across this resistor.
The audio then passes through the R.C; de-
emphasis network and is capacitance coupled
through (., to the volume control. As men-
tioned previously, the 1000-#4f capacitor C, by-
passes to ground the r-f component of the de-
tected signal, and thereby only audio is coupled
through C..

For the i-f alignment the manufacturer sug-
gests using a 21.35-mc unmodulated signal ef-
fectively at the input to the grid of the upper
triode. The tuning control is set off station, and
the i-f permeability adjustment made. The ad-
justment is made for minimum output noise in
the speaker. This adjustment is based upon the
action of superregenerative rush noise that is
heard on either side of the correct i-f setting.
Consequently, when the noise is a minimum,
the i.f. is correctly aligned. The oscillator and
r-f alignment is made by the usual method of
adjusting the oscillator and r-f trimmer for
maximum output in accordance with usual
tracing procedure.



GENERAL A-M ALIGNMENT PROCEDURE

Many manufacturers do not list any specific
alignment procedure with their service notes on
a-m receivers. The primary reason for this in
most cases is that the alignment method is gen-
eral and does not deviate from commonly ac-
cepted procedure. Receivers that are multiband
sets may contain any number of bands besides
the standard broadcast band. For instance,
some may have their tuned circuit coils and ca-
pacitor arrangements so situated that the
broadcast band may have to be aligned first,
the short-wave bands next, and then the long-
wave band (if any is used). For other multi-
band receivers it may be necessary to start with
the short-wave section, or sections, and then
follow with the other bands.

We are here presenting three tabulated align-
ment procedures, A, B, and E. These proce-
dures refer only to a-m receivers and are to be
applied in instances where the manufacturer
does not provide specific alignment notes. In
all of the procedures it is assumed that the peak
frequencies of the i-f transformers and the lo-
cations of the different trimmers and padders
are known. All such information usually is in-
cluded with the manufacturers’ service notes.
In Rider’s Vol. XVII these three alignment pro-
cedures, A, B, and E have been referred to in
instances where no alignment data accompanied
the service notes.

The assignment of an alignment procedure
to any particular set does not mean that the ad-
justment of the set can follow the procedure
exactly as it is tabulated. This is especially
true of i-f transformer alignment. In all in-
stances the i-f’s of the set in question should be
aligned first on the broadcast band. However,
more than two i-f’s (that is, the output and
input i-f’s) may be listed. When this is so, the
other transformers should be aligned in be-
tween the output and input transformers. In
other words the i-f’s are aligned in order, start-
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ing from the i-f transformer at the second de-
tector, usually termed the output i-f trans-
former, and working back toward the front end
of the set to the converter stage.

Procedure A is for a-m receivers that con-
tain only the standard broadcast band. This
procedure is straightforward, as no other bands
are present. However, procedures B and E are
a little more intricate as they represent multi-
band receivers.

A glance at these two latter procedures will
reveal that each contains provisions for align-
ing a broadcast, long wave, intermediate short
wave, and short wave band. Whenever in
Rider’s Vol. XVII there is reference to proce-
dure B or E for circuits which do not contain
one of the bands, such as a long wave or inter-
mediate short wave, the alignment procedure
for the missing band should simply be ignored
and the next step followed. The same method
should be followed if the r-f and/or oscillator
section of a receiver has one less trimmer than
mentioned. If there is one or more trimmers
than mentioned in the procedure, they also
should be included according to the method of
i-f alignment.

Explanation of Columns

In procedures B and E four columns are in-
dicated, as compared with the three listed in
procedure A. It will be noted that the column
omitted from procedure A and included in the
other two is Wawve-Band Switch Position. This
results naturally from the fact that procedure
A is for a-m receivers containing only the
standard broadcast band and procedures B and
E pertain to all-wave a-m receivers.

Signal Generator Connection (Column 1)

The high side of the signal generator should
be connected to the specific point in the re-
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ceiver circuit that is indicated in this first
column.

The low side of the signal generator is con-
nected directly to the receiver chassis, with the
exception than in ac-de receivers this connection
be preferably made through a 0.1 «f capacitor.

Signal Generator Frequency (Column 2)

The first column specified where to place the
output leads of the signal generator for the
proper alignment of certain sections. The sec-
ond column specifies the freyuency at which
the signal generator should be set for making
the necessary alignment adjustments.

Wave-Band Switch Position
(Column 3 in B and E)

In receivers incorporating two or more
bands, it is important that the wave-band
switch be turned to the correct position. This
is understandable since it is desired to have the
correct tuned circuits and trimmers on the

proper band. In aligning i-f transformers, it is
customary to throw the wave-band switch to
the “Broadcast” position. However, this is not
an invariable rule; for, to compensiate for a
change in ‘biasing’ or to obtain lessened avc
action, it may be necessary to throw the band
switch to the ‘Short-wave’ position.

Trimmers Adjusted (In Order Shown)
(Last Column)

This column lists the names of the trimmers
to be adjusted. These trimmers are all to be
adjusted to secure a maximum output indica-
tion such as that on an output meter, which is
usually connected across the voice coil of the
speaker. The word “shunt” in this column
means that the trimmers are in parallel with
the tuned circuit, and the word “series” means
that the trimmer to be adjusted is in series with
the tuned circuit to be aligned. Sometmes the
series trimmer in a receiver is referred to as
a series padder.

ALIGNMENT PROCEDURE A

(For standard-band superheterodyne receivers)

Note: Check adjustments at the high-frequency end of the band after aligning the low-frequency end.

Signal Signal
Generator Generator
Counection Frequency

1. Mixer grid Specitied i-f

Trinmmers
Adjusted
(In Order Shoun)

Qutput i-f secondary,
output i-f primary,
input i-f secondary,
input i-f primary

Oscillator shunt

2. Antenna

3. Antenna

{. Antenna

Specified oscillator

high adjustment
frequency

Specified antenna
adjustment
frequency

Specitied oscillator

low adjustment
frequency

Mixer shunt,
antenna shunt

Oscillator series or
ganged capacitor plate
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ALIGNMENT PROCEDURE B

(For all-wave superheterodyne receivers)

Note: Check adjustments at the high-frequency end of each band after aligning the low-
frequency end.

Signal Signal Wave-band Trimmers
Generator Generator Switch Adjusted
Connection Frequency Position (In Order Shown)
1. Mixer grid Specified i-f Broadcast Output i-f secondary,

output i-f primary,
input i-f secondary,
input i-f primary

2. Antenna Specitied B.C. Broadcast Oscillator shunt.
oscillator
high adjustment
frequency

3. Antenna Specitied B.C. Broadcast Mixer shunt,
antenna antenna shunt
adjustment
frequency

4. Antenna Specified B.C. Broadcast Oscillator sevies
oscillator

low adjustment
frequency

5. Antenna Specitied L.W. Long wave Oscillator shunt
oscillator
high adjustment
frequency

6. Antenna Specitfied L.W. L.ong wave Mixer shunt
antenna antenna shunt
adjustment

frequency

-1

. Antenna Specified L.W. L.ong wave Oscillator series
oscillator
low adjustment
frequency

8. Antenna Specitied S.W, Intermediate Oscillator shunt
oscillator short wave
high adjustment
frequency



Signal
Generator
Connection

9. Antenna

10. Antenna

11. Antenna

12. Antenna

13. Antenna

GENERAL A-M ALIGNMENT PROCEDURE

ALIGNMENT PROCEDURE B—(Continued)

Signal
Generator
Frequency

Specified S.W.
antenna
adjustment
frequency

Specitied S.W.
oscillator

low adjustment
frequency

Specified S.W.
oscillator

high adjustment
frequency

Specified S.W.
antenna
adjustment
frequency

Specitied S.W,
oscillator

low adjustment
frequency

ALIGNMENT PROCEDURE E

(For all-wave superheterodyne receivers)

Wave-band
Switch
Position

Intermediate
short wave

Intermediate

short wave

short wave

short wave

short wave

35

Trimmers
Adjusted
(In Order Shown)

Mixer shunt,
antenna shunt

Oscillator series

Oscillator shunt

Mixer shunt,

antenna shunt

Oscillator series

Note: Check adjustments at the high-frequency end of each band after aligning the low-

frequency end.

Signal
Generator
Connection

1. Mixed grid

2. Antenna

Signal
Generator
Frequency

Specitied i-f

Specitied S.W.
oscillator high
adjustment frequency

Ware-band
Switeh
Position

Broadeast

Short wave

Trimmers
Adjusted
(In Order Shown)

Output i-t secondary,
output i-t primary,
input i-f secondary,
input i-f primary

Oscillator shunt



36

Siynul
Generator
Connection

3. Antenna

4. Antenna

5. Antenna

6. Antenna

-3

. Antenna

8. Antenna

9. Antenna

10. Antenna

11. Antenna

12. Antenna

13. Antenna

RIDER'S VOLUME XVII “HOW IT WORKS"

ALIGNMENT PROCEDURE E-—(Continued)

Signal
Genervator
Frequeney

Specified S.W.
antenna
adjustment frequency

Specified S. W,
oscillator low
adjustment frequency

Specified S.W.
oscillator high
adjustment frequency

Specified S.W.
antenna
adjustment frequency

Specified S.W.
oscillator low
adjustment frequency

Specified B.C.
oscillator high
adjustment frequency

Specified B.C.
antenna
adjustment frequency

Specified B.C.
oscillator low
adjustment frequency

Specified L.W.
oscillator high
adjustment frequency

Specified 1..W,
antenna
adjustment frequeney

Specitied LW,
oscillator low
adjustment frequency

Wave-band
Sweiteh
Position

Short wave

Short wave

Intermediate

short wave

Intermediate
short wave

Intermediate

short wave

Broadcast

Broadcast

Broadcast

Long wave

Long wave

Long wave

Trimmers
Adjusted

(In Order Shoun)

Mixer shunt,
antenna shunt

Oscillator series

Oscillator shunt

Mixer shunt,

antenna shunt

Oscillator series

Oscillator shunt

Mixer shunt,

antenna shunt

Oscillator series

Oscillator shunt

Mixer shunt,

antenna shunt

Oscillator series



MODEL

ULSK1, Chassis
4B1, Chassis

5H1, Chassis
SK1, Chassis
SN1, Chassis
6B1, Chassis

Early, Late
6L1, Chassis

6M1,

Chassis

7C1,

Chassis

7C60, TC60UL,
Chassis 6B1,
Early, Late

7C62, Chassis 6M1

7C63, Chassis 7C1

7C65, Chassis 7El

7C73, Chassis 94}

7E1, Chassis
P32, 7P33, P34,
Chassis SHI

7R 41, 7RT42,
7RT43, Chassis 6L1
7T01, 7101UL, 7704,

7T04UL, Chassis SN1

7T06, 7112, Chassis 4B1

TTI0, TT14, TT1S,
Chassis Sk1, ULSKI

1712

7714, 7118

9A1, Chassais

1-046, K-1046.
R-1046M

R-046-1/, R-1046M-U,
R-1046-1

R-140

K- 1460

-216

K-516

R-546A

AFFILIATE s El

ADMIRAL CORP.

See Model
See Model

7T10
7706

See Model TP32
See Model 7T10
See Model 7T01

See Model
See Model

7C60

TRT41
RCL.CH. -AD

See Model 7C62
RCL.CH. -AD
See Model 7C63

RCE. CH. -AD

Schematic

Alignment, socket, trimmers,
voltage, dial data

Schematic, alignment, dial
data, socket, trimmers

Record Changer: Admiral
Model 160A

Parts list

Voltage

Schematic, voltage

Record Changer: Admiral
Model RC170

Clarified schematics

Alignment, socket, trimmers
dial data, notes

Parts list

Schematic,
trimmers,

Schematic

Clarified schematics

Parts list

Circuit data

Voltage, dial data,
schematic, notes

F-m alignment

F-m and a-m alignment,
selectivity curves

Service notes

See Model 7ChS

RCL.CH.

RCD. CH.

alignment, socket,

dial data

phono

trimmers,

Schematic, voltage

Alignment, socket, trimmers,
dial data, antenna connections

Schematic, socket, dial
data, trimmers

Record Changer:
Mode! 160A

Parts list

voltage

Admiral
RCL. CH.

coil data

socket, trimmers,

dial data

socket, voltage, notes
socket, trimmers, dial
notes

Schematic,
Alignment,
voltage,
Schematic,
Alignment,
data,

Schematic,

Alignment, socket, trimmers,
voltage, dial data

See Model TTU6

changes

See Model 7TI0
See Model 7C73

AETNA
See WALGREEN
s INC.
Schematic,

voltage, alipgnment,

socket, trimmers

Schematic, voltuage, alignment
socket, trimmers

Schematic, voltage, alignment,
socket, trimmers

Alignment instructions, parts

Schematic, voltage

Alignment, socket, trimmers

Schematic, voltage, alignment,
socket, trimmers

Hecord Changer: Seeburg k RCD.CH

Alignment instructions, parts

Schematic, voltage, alignment,
socket, trimmers

Alignment instructions, parts
list

Schematie, toltage, alignment
socket, trimmers

Alignment instructions, parts

INDEX

17-2
16-1

16-11
16-3

=
o en
[

16-1
16-4

16-5
16-6

17-3
16-7
16-8
16-6
17-4

17-5
17-6

17-7
17-8
17-3
16-9

16-10

16-11
15-17
16-2
17-9

17-10
16- 12

16-10
17-11

17-12
16-10
16-12
17-11
16-6
17-4

17-1

AFFILIATED RETAILERS

ADMIRAL
ALLIED

INC. (Cont’d)

SESUTARTONET

MODEL
R-546-U

R-1046, R-1046M
R-1046M-U, R-1046-U

Schematic, voltage, alignment,

socket, trimmers
Alignment instructions, parts
list

See Model E-046
See Model R-046-U

See SPIEGEL INC.

AIR CHIEF
See FIRESTONE TIRE AND RUBBER CO.
AIR KING PRODUCTS CORP.

Court Jester
Crown Pricess
Minstrel

Koyal Troubador

2400, Minstrel,
Chassis 470

A-1403 Court Jester,
Chassis 470-1, 470-2

A501, AS02, Chassis
465-4

A510, Royal
Trouhador

451-2, Chassis
158-2, Chagsis
165-4, Chassis
467, Chassis
470, Chassis

470-1, 470-2,
Chassis

4200

1604D, 4604F,

Chassis 458-2

4625 Phono

4704 Crown Princess,
Chassis 451-2

4705, 4706, Chassis
167

See Model A-403
See Model 4704
See Model A400
See Model A-510

Schematic, cabinet

Schematics, changes

Schematic, alignment

Clarified schematics

Clarified schematics, cabinets
Schematic, cabinet
Parts list

See Model 4704

See Model 4604D
See Model A501

See Model 4705

See Model A400

See Model A103
Schematic, socket, trimmers
Schematic, cabinet
Clarified schemutics
Schematic

Schematic, cabinet

Schematic, cabinet

Parts list

See I\é%’ %OMEFY WARD

ALAMO ELECTRONICS CORP.

AEC- 3RCMB Schematic, alignment Misc.
2RCM Schematic, alignment Misc.
PR-2 Schematic
Alignment, socket, trimmers,
parts
50 Schematic
Alignment, parts
ALDEN, INC.
40-1500 Schematic, socket, trimmers
alignment, notes Misc.
1562 Schemat ic, notes
Clarifred schematics
Clarified schematics
Alignment, socket, trimmers
1600, 1601 Schemat ic, alignment, socket,
trimmers
1602L, 1613L Schemat ic, socket
ALGENE RADIO CORP.
Middie See Model AR406
AR6M Schemat ic, gain, socket,
trimmers, chassis, cabinet
Voltage, resistance
Alignrent
AR404 Jr. Schematic, gain
Alignrent, socket, trimmers,
chassis, cabinet
Voltage, resistance, dial
drive
AR406, Middie Schemat ic, gain, socket,
trimmers, chassis, alignment
Voltage, resistance, cabinet
ALLJED PURCHASING, INC.
TARTA)
554 Schematic
. Kecord Changer: Detrola Model
550 RCD.CH.
Alignment, socket trimmers,
dial data
Voltage, chassis, parts
558 Schemati1c, dial data

Record Changer:

Detrola Model
550 RCl

D.CH.

PAGE

17-12

17-11
17-1
17-2

16-1
16-4

17-4

17-5
17-9
16-4
16-2
17-2
17-8
17-1

16-1
17-6

16-2
16-3
17-7

16-4

17-8
17-9

16-1
16-1
17-1

17-2
17-3
17-4

16-2
17-1
17-2
17-3
17-4

17-5
17-6

17-6
17-1
17-2
17-6
17-3
17-4
17-5

17-6
17-7



ALLIED
BELMONT

MODEL
558 (Cont'd)

571a, S71B

571X

572

51-171

5B-175, SBE-176,
Chassis 200

5C-185

5C-290

61-122

613-155, 61156

6C-225, 6C-226

TR-220, 7C-220

11R-278, 11C-300

200, Chassis

141

144

CO-U15, T-UL5

T-U15
T-Ul&

Dynaphone
FAl-4, I'Ni Tuner

BOXH
324
53

105, l’ynaphone

617, o4

.ALLIED_EMBQ]AW._ (Cont’ d)
A

Voltage, alignment, socket,
trimmers, chassis

Parts list

Schematic

Alignment, sockelL, trimmers,
dial data

Voltage, chassis, parts

Schematic

Alignment, socket, trimmers,
dial data

Voltage, chassis, parts

Schematic, dial data

Clurified schematics

Alignment, voltage, socket,
trimmers, chassis

Parts list

Schematic, chassis

Alignment, voltage, socket,
trimmers, dial data

Parts list

3 ORP_

Schematic, socket, trimmers,
alignment
PBattery servicing

Schematic, socket, tirimmers,
alignment

Schematic¢, alignment, socket,
trimme rs

Schematic, alignment, socket,
trimme rs

Schematic, voltage

Alignment, socket, trimmers,
chassis, dial data

Parts list, notes

Schematic, alignment, socket,
Ly imme rs

Schematic

Alignment, socket, trimmers,
parts

Schematic, voltape

clarifued schemutics

\lignment, socket, trimmers,
chassis, dial data

Fer alignrent, parts

h('h*‘md‘ ‘ «

Hecord Changer: Seeburg Model
h RCD. CH.
(lartijied schematics 17-
Alignment, socket, trimmers

Parts list, notes
See Mode ] 5B-175

AMBASSADOR DISTRIBUTOR CORP.

Yise.
Misc.

Schematic, parts list
Schematic, parts list

ANDREA BADTO CORP.

Schematic, coil data,
modifications

(durifred schematics

Alignment notes

Alignment instructions

Voltage, export notes

Parts list

Schematic, trimmers, notes

Clurvfied schematics

Aliennent

See \odel CO-ULS

Schematic, trimmers, notes

Alipnment

ANSLLY RADTO CORP.

See Model 105

Schematic, trimmers, socket

Parts list

Schematic

Changes C
Schematic, alignment, f-m band

clarified schematic 17

(ltarified schematics
Alignment, part 1, trimmers
Ahipnment, part 2, trimners,

sochet
Scelherwtie, front view X
liecord Chanper: Webster

Jodet 36 LCD. 1.

Vltgnment

Tuninr data, pushbniten, notes
Scliemat e

Clarcfied schematies

B R R gy
'
U TD DN U e G 1D e

— e e e
= )
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MODEL
5111

ANSLEY RADIO CORP. (Cont'd)

Schematic, alignment
Clarifred schematics

APEX RADIO & TELEVISION CORP.

25

8146, 8347

Schemalic, pgain

Alignment, socket, trimmers,
voliage, chassis

Schematic

Clarified schematics

Clarified schematics

Socket, trimmers

APPROVED ELECTRONIC INSTRUMENT CORP.

FM Tuner

401

Schematic, specifications

Circuit data, views of r.f,

Chassis views, notes

Alignment

Alignment concluded, socket,
cabinet, chaxsis views

ARC RADIO CORP.

Schematic, batterv data
Alignment, tube data, voltrage,
notes

A
See WeEEEQéQRDNER

ARIA
See ALLIED PURCHASING

See AFFILIATED EEEKILERS, INC.

QEV!N
See NOBLITT SPA INDUSTRIES

NUP, NUs

ATLAS SUPPLY CO.

Schematic, sochet Misc,

AUTOMATIC RADIO MFG. ©0., INC.

Tom Loy

Tom Thumb Jr.
A.T.T.P.
C-60X

F-790
M10, M20

\igh
P43, P4S

601, 602, Series R
601, 02, Series C
620

640, Series ¥

650
66U, 662, 666,
Series C

677, Series

720
501, §12
509, 518
512
518

Boulevard
H'115 Series A

513110, Series A

SN, Seraes A

SP19, Series A

5PLI3, 3P116, SP1IT,
Roulevard

Schematic, battery notes, chassis

Schematic, battery notes, chassis

Schematic

Scheratic, Dattery data, socket,
trimmers

Schematic, socket, trimmers

Schematic

Parts list

Schematic, socket, notes

Schematic, =ocket, hattery
installation

Schematic, socket, trimmers

Schematic, socket, trimmers

Scheratic, socket, trimmers

Chanpes

Changes C

Schematic

Clurified schematics

Alienment, lavout, notes

Schematic, socket, trimmers

Schematic, sockhet, trimmers

AVIOLA RADIO CORP.

Schematic, dial data, cabinet
socket, voltage

Alignment, socket, trimmers

Schematic, alirnment, socket
trimmers, dial data

Voltage, calinet

See Model 350]

See Model 509

BELMONT RADIO CORP.

See Vodel 5P113

Scheratic, specifications

Alignment, trimmers, tuner

Trimmers, front view, parts

Scheratic, coil assenmily

fiecord Changers: betrola Vodel
a50 weLLeh,

Russel Yodel C9 [S{OUEN B

Alignment . tvimmers, dial dova.
specifications, parts

Schematic, voltape

\lignment, socket, trirmers,
dial daia, chassis

Sclhiematic, voltage

Alivnment, =ocket, trimmers,
dial datu, parts

Scheratic, alieament, Lattery
data, trimmers

PAGE

16-1
16-2

16-1

16-10
17-1



MODEL
60110, Series A

6BT11, Serjes B

61120, Serivs A

6D121, Series A

gAS) 10
11AF21, Series A

5240, Series A

1:326M

416A

62AA

697A

470

985792
9BAU6T

1A5

BELAMONT RALIOQ (CORP. (Cont'd)

Schematic

Alignment,
sochet, trimmers

Schemat i¢, sensitivity,
selertivity

Alignment, socket,
dral data, veltage,
hutton data

Schematic, voltape

Alignment, socket, trimmers,
dial data, eabinet, push-
button data

Schematic, notes

Alipnment, socket, trimmers,
voltape, pushlution . dial

valtape, pushbutton,

trimmers,
push-

dava
Chanyes C
schematic, voltawe, switch

data, sensitivity, selec-

tivaty

Clarifted schemutics

A-m alignment, dial datva,
trimmers

F-m alignment, sochet,
trimmers, notes

Parts list

Schematic, voltage, dial data,
specifications

liecord Changer: lussel Model
: HCL. CIL.

Alignment, socket, trimmers,
coil assembly

Front and chassis views,

PEADIX RALIO DIV,

parts

Scheratic, voltape, resistance,
sochet, trimmers

Aignwent, dial data,
specilications, parts

Schemat ic, voltape, resistance,
alignnent, dial data

Socket, trimmers, {ront view,
specitications, parts
Schematic, socket, voltape,

switch data, transformer data,
resistance
Clurefied schematics
Parts list, dial dava,
sockel, trimners
Schemat ic, voltaye, resistance,
alignment, sochet, trimmers
ecord Chanper: Wehster Model
50 HECD.CH.
Dial data, specifications, parts
Schematic, voltage, resistance
Record Changer: betrola Model
650 RCH. CHYL
Cluri fred schemuttics
t'-m alignment, part 1
F-m alignment, part 2
Proadcast Land alignment,
trimmers
llial data, front view, band
switch, ecarly schematics,
specilications
Parts list, part 1
Parts list, cencluded, push-
Lbutton, controls

alignment,

socket,

JPEWSTER
Sec hLTS . DIV,
MAGUI k. INDUSTRTES INC

BIUINSWECH
Sce RADIO AND TELEVISION INC.

S?tlAqg%ﬁ;LbﬁR
Sce RADIONIC El MENT CO.

Changes C
Schematic, voltape, antenna
notes
Pushbutton data, parts layouts,
cal 1net

Alignment, voltaype
Parts list, psrts layout, socket

See CITIES %&eiCE O1L CO.
SERV OI1L CO.

Schematic, alignment, socket,
trimmers, pain, voltage,
resistance, dial data.

Chassis

PAGE
17-10
17-11
16-1

16-5
16-6

16-7

16-8
16-9

17-14
17-1

17-15
17-16

MODEL
9A5

BELMONT
CROSLEY

CITIES SERVICE OIL CO. (Cont'd)

PAGE.

Schematic, alignment, socket,
trimmers, voltage, resistance,
vain, dtal data 17-3

Chassis 17-4
J1ON
See WARW IFG. CO.
COAST TO COAST STORES
ML28, D29 Schematic, alignment, sochet Misc.17-3
i ADIO CORP.
N !
6C51R, 6CS1W Schematic, voltage, alignment,
socket, dial data 16-1
20, Chassis 105 Schematic, alignment, socket,
trimmers 17-1
Clarivfred schemutics 17-2
TESTW Schematic, voltage 17-3
7G26C Schematic, voltage, parts
layout, dial data, coil data,
selectivity, sensitivity 16-2
Clariyred schematics 16-3
Alignment, trimmers, parts list 16-4
105, Chassis See Model 6F26N 17-1
See GAMBEE-EQ!%GMO INC.
CORONET RADIO £ TELEVISION CO.
1583 Schematic, sockets I16-1
fdurt/1eu schemutics 16-2
1701 Schemat ic 16-3
Clarifred schematics 16-4
MW
See W. T. CO.
CROSLEY DIV. - AVCO MFG._CORP.
561C Schematic, cabinet, socket,
trimmers 15-1
Clartfied schemutics 16-2
Yoltage, parts, alignment 16-3
n6Th Schemat ic, voltage 16-4
Socket, trimmers, cabinet,
alignment 16-5
Parts lisc 16-6
56PA, 56PH Changes C 17-1
36T0-4W Scheratic, voltape, socket,
trimmers, front view 17-1
Alignment, parts 17-2
561N Schematic, voltage, front view 17-3
Clurifred schematics 17-4
Alignment 17-5
Socket, trimmers, parts 17-4
561N-L Schematic, voltaype 16-7
Clurified schemutics 16-8
Cabinets, socket, trimmers,
alignment 16-9
Parts list 1h-6
561U Schematic 7-7
Alignment, voltage, socket,
trimmers, front view 17-8
S6TX-L Schemat ic, voltage 16-12
Clarifreu schemutics 16-2
Socket, trimmers, alignment 16-13
Parts list 16-6
56TY Schematic, front view 17-9
Alignment, voltape, socket,
trimmers 17-10
aelZ, 57TC, 1st and
nd Production Schematics, cabinets, dial data 1A-10
Record Changer: V.M Vodel
100 BCL.Ar. 15-1
Socket, trimmers, alignment,
voltage 16-11
Parts Iist 16-6
56XTA, 56XTW Schematic, voltage 16-114
Clarified scnematics 1h-8
Socketr, trimmers, cabinets,
alignment 16-15
Parts list 16-16
57Th, 57TL Schematic, front view 17-11
Alignment, voltage, socket,
trimmers 17-12
571G See Model 56TZ 16-6
1510
RCE.CH. -V-M 15-1
38TA, S8TL Schematic 17-13
Alignment, voltage, socket,
trimmers, front view 17-14
381C, 587w Schematic 17-15
Alignment, voltage, socket,
trimmers, front views 17-16

58TK

S8TL
S8TW

Scheratic, dial data, socket,
trimmers 17-1
Alignment, voltage, parts 17-1
See ilodel 58TA 17-13
See Model SRTC 17-15



CROSLEY
EMERSON

CROSLEY DIV.-AVCO. MFG. CORP.

(Cont'd)

MODEL
66CS, 66CSM, 66CS(s)

PAGE

Schematics
Record Changer: Seeburg

Model K RCD.CH 15-2
Socket, trimmers, alignment 16-17
Cabinets, voltage 16-18
Parts Jist 16-19
66T7C-S Schematic, voltage 16-20
Clarified schematics 16-21
Socket, trimmers, alignment,
cabinet 16-22
Parts list 16-19
86CR, 86CS Schematic, socket, trimmers
cabinet 16-23,24
Clarified schematics 16-25
Voltage, socket, trimmers 16-26
Alignment 16-27
Alignment, dial data 16-29
Parts list 16-30
86CR Revised, 86CS
Revised, 87C(, 88CR Schematic, socket, trimmers,
front views 17-19, 20
Becord Changers for B6CR, 8u(S,
87C(, Seeburg Model K RCL.CH. 15-2
For 88CH, V-Al Model 400 RCG.CH. 15-1
Clarified schematics 17-21, 22
Voltage, socket, trimmers,
dial data 17-23
Alignment procedure, and
chart (meter method) 17-24
Alignment notes 17-25
Alignment chart (scope method),
parts 17-26
146CS, 146CS(V) Schematic, dial data 17-27,28
Record Changers: 146CS, Seeburp
Model L RCD.CH. 15-18
146CS(V), V-M Model 400 RCC.CH. 15-1
Clarifted schematic (1st position) 17-29
Clarified schematic (2nd position),
pushbutton, alignment
procedure 17-33,34
Clarified schematic (3rd position),
parts 17-35,36
Clarified schematic (4ih position),
parts 17-37,38
Clarifiead schematic (5th position),
parts 17-39, 10
Voltage, alignment, notes,
trimmers 17-30
Alignment chart 17-31
Socket, trimmers, chassis and
front vieus 17-32
ﬂ: ! !{OL%
Sce IMTERNA b TROLA CORP.
LEVALD RADIO MFG. CQRP
A-507 Schematic, batterv data
voltage, calbinet l6-1
A-509 Schematic, alignment lo-2
Clarified sciematics 16-3
A-514 Schemat ic 17-2
E-400 Schematic, hattery dats 17-1
JB-523 Schematic 17-2
DUAL ENGINEERING CORP.
A6-C5389 Schematic Misc. 17-4
ECHOPHONE
See | p AF TERS
The Airport See Model 80-F 17-3
The Amateur See Model 80-A 17-3
The International See Aiodel 80-C 17-3
T-5 Schematic, front view 17-1
Chassis, socket 17-2
80-A (The Amateur),
80-B (The Airport),
80-C (The Inter-
national) Schematic, front view 17-3
Clarificu schematics 17-4
Voltage, socket, trimmers 17-5
Circuit data, installation,
alignment 17-6
Chassis, notes, parts 17-7
EDVARD'S FM RADIO CORP.
FM Tuner Schematic, notes 16-1
Antenna data, socket, trimmers 6-2
ELECTROMATIC MFG. CORP
AP 301-A Schematic Misc. 17-§

16-16

ELECTROMATIC MFG. COBP, (Cont’d)

(g]

MODEL
A.P.H. 301-R Schematic Misc.
A.P.H. 301-C Schematic Misc.
ELECTRONIC CORP. OF AMERICA
131 Schematic, voltage, coil
assembly
Record Changpers: Crescent
Model 200 RCD. CH.
Detrola Model 550 RCD. CH.
GI Model 205 RCD. CH.
201 Schematic, voltage Misc.
204 Schematic, voltage,
cabinet, battery data
ELECTRONIC LABORATORIES, INC.
Orthosenic See Model 710T
Radio Utiliphone See Model 76RU
76Bl, Radio
Utiliphone
Chassis 2865 Schematic, voltage, notes
Alignment, chassis, notes
Alignment, selectivity,
sensitivity, dial data
Sub-station data, tube data
notes
'710PB-AC, 710PC-AC,
710PB-DC, 710PC-DC
Chassis 2887 Schematic, specifications
Record Changer: V-M AModel
400 HCD. CH.
Alignment, dial data
Alignment, part 2, trimmers
Voltage, socket, inverter, parts
7107, Orthosonic,
Chassis 2875 Schematic, voltage
Alignment, tube data, chassis,
miscellaneous notes
Alignment, selectivity,
sensitivity, dial data
2701, Issue | Changes
2811 Schematic, sochet
2865, Chassis See Model 76HU
2875, Chassis See Model 710T
2887, Chassis See Model 710-PR
BCL.CH. -V-M
EMERSON RADIO & PHONOGRAPH CORP.
FS, Chassis See Model FS-123
GP, Chassis See Model 456
FS-423, Chassis FS Schematic, voltage,
specifications
Alipnment, dial data, notes,
parts list
F1 Schematic, parts list
456, Chassis CP Schematic, parts list
Clarvfied schematics
503, 510, S10A, 520,
539,Chass<is 120000,
120029,120030, 120032,
120035, 120044 Schematics
Alignment, voltage
Parts list, notes
505, Chassis 120020 Schematic, battery data
Alignment, coil and trimmer
data, battery data, parts list
Voltage
505, §23. Chassis
120041 Schematic, notes
Alignment, coil and trimmer data,
batterv data, parts list
Voltage
507, 509, 518, 522,
535, Chassis 120004,
120045 Schematic, notes
Alignment, voltage, parts
510, 5104 See Model 503
512, Chassis 12000g,
120056 Changes
513, 514, 534,
Chassis 120007 Schematie, notes, specifications
Clarified schematics
Alignment, trimmers, dial data,
voltage, socket, parts
515, 516, Chassis
120006, 120056 Changes
518 See Mode! 507
520 See Model 503
521, Chassis 120013 Schematic
Notes, parts list, specifications,
voltage
522 See Model 507
523 See Model 505, Chassis 12004
524, Chassis 120011,
524-2 Schematic, notes
Chassis 120022 Clarified schematics
Alignment, adjustments, dial
data
Parts list, voltage

PAGE

17-5
17-5

16-3
17-2

17-1
15-1

16-1

1
15-1

l6-8

lé-1
17-1

17-6
17-7

17-8

17-1
16-2
l6-8
le-1
17-9

17-10
16-2
16-8
16-5

16-9
16-10

16-12
16-13



EMERSON RADIO & PHONOGRAPH CORP. (Cont'd)

MODEL

525, 552, Chassis
120037

530, Chassis
120006, 120056

531, 532, .533,
Chassis 120040

534
535

536, Chassis 120036

5364, 551A, 553A,
Chassis 120053A

539
540A, Chasxis
120042A

542, Chassis 120031

543, 544, Chassis
120046

543, 544, Chassis
120052

546, Chassis
120049

547A, Chassis
120050A

550, Chassis 120006,
120056

5514

552

5534
358, Chassas

120058

560, Chassis
120014

1002, 1003, Chassais
129003

120000, Chassis
120004, Chassais

120006, Chassis
120007, Chassis
120011, Chassis

120013, Chassis
120016, Chassis
120020, Chassis

120022, Chassis

120029, 120030,
Chassis
120031, Chassis
120032, 120035,
Chassis
120036, Chassis
120037, Chassis

PAGE
Schematic 16-14
Alignment, voltage, 16-2
Voltapge, parts list, notes 16-7
Schemat ic, notes, specifications 17-11
Alignment, dial data, parts
list, voltage 17-12
Schematic, notes 16-15
Voltage, alignment, parts
list, dial data 16-16
See Mndel 513 17-6
See Model 507 16-2
16-8
Schematic, dial data, socket,
cabinet 17-13
Alignment, chassis, battery data,
specifications 17-14
Notes, parts list, resistance,
voltage 17-15
Schematic, socket, specifications 17-16
Alignment, dial data, chassis,
battery data 17-17
Cabinets, notes, parts list,
resistance, voltage 17-18
Sce Model 503 16-1
Schemat ir, dial data,
specifications, resistance,
voltage 17-19
Alignment, chasxis, notes 17-20
Cabinet, parts list 17-21
Schematics 17-9
Notes, parts list,
specafications, voltage 17-10
Schematic 16-17
Alignment, voltape 16-2
Schematic, notes i6-18
Alignment, voltage 16-2
Schematic, socket 17-22
Record Changer: CI Model
205 PCD.CH. 15-5
Alignment, dial data, chassis
speci fications 17-23
(Cabinet, parts list, resistance,
voltage 17-24
Schemat ic, cabinet, specifications,
socket 7-25
Alignment, dial data, chassis,
notes 17-26
Parts list, resistance, veltage 17-27
Changes Cl17-1
See Model 3364 17-16
See Model 525 16-2
16-7
16-14
See Model 536A 17-14
Schematic, cahinet, parts
lisxt, specifications 17-28
Alignment, hatterv data, notes,
parts, voltare 17-20
Schenatic, cabinet, sochet
specifications 17-30
Alignment, chassis, dial data,
hattery data 17-31
Notes, parts list. resistance,
voltage 17-32
Schematic 16-19
Alignment, voltage, parts list
dial data 16-20
See Model 503 16-1
See \todel 507 16-2
16-8
See Model 530 17-11
See Model 513 17-6
See Model 524 16-9
16-12
See VModel 521 17-9
See Model 560 17-30
Sec Model 505, Chassis 120020 16-4
16-7
See Model 524-2 16-9
16-12
See Model 503 16-1
See Model 542 17-9
See Model 503 16-1
See Model 536 17-13
See Model 525 16-2
16-7
16-14

EMERSON
FARNS

EMERSON RADIO & PHONOGRAPH COHP. (Cont’d)

MODEL, PAGE
120040, Chassis See Model 531 16-15
120041, Chassis See Model 505, Chassis 120041 16-5

120042A. Chassis See Model S40A 17-19
120044, Chassis See Model 503 16-1
120045, Chassas See Model 507 16-2
16-8
120046, Chassis See Mode! 543, Chassis 120046 16-2
16-17

120049, Chassis See Model 546 17-22
RCH.CIt. -C1 15-5

120050A, Chassis See Model 547A 17-25
120052, Chassis See Model 543, Chassis 120052 16-2
i6-18

120053A, Chassis See Model 536A 17-16
120656, Chassais See Model 530 17-11
120058, Chassis See Model 558 17-28
124003, Chassis See Model 1002 16-19

EMOR_RAUIO, LTD.

—_

100 Schematic, miscellaneous data,
cabinetl 16-1
Clarified schematics 16-2

EMPIRE LESIGNING CORP.

55 Schematic, socket
56 Schematic, socket

ESPEY MFG. CO., INC.

Misc. 16-4
Misc, lo-4

FJ-97A, Chassis

Revised Schematic 16-1
(larifred schematics 16-2
m Schematic, socket, trimmers,
voltape 17-1,2
lecord Changers: Seebury
\odel K RCD.Cit. 15-2
Seehurg \lodel | PCL.CHL 15-18
(larified schematries 17-3, 4
18, Bev. Schematic, socketl, trimmers,
voltage 17-5,6
tecord Changers: Seeburg
Model K RCh.CH. 15-2
Seeburg \lodel L RCD.CY. 15-18
Clarifted schematics 17-7,8
5181 Schematic l6-3
Clartfied schematics 16-14

Voltage, socket, trimmers,
alignment 16-6

FM SPECIALTIES, INC.
Fidelotuner Schematic, tuning assembly,
cabinet 17-1
Voltage, resistance 17-2
Chassis 17-3
Antenna connections, connections
Lo receiver 17-4

FADA RADIO & ELECTRIC CO.. INC.

MnMI16 Schematic, chassis, coil data 17-
Clarifted schemuatics 17-
Clarified schemattcs 17-
Clarified schematics 1
Clartfied schematics ]
Pushlbutton data, socket,
trimners 17-9

AM alignment 17-10
FA' alipgnment 17-11
P80 Schematic 17-12
P82 Schematic, battery data
cabinet, specifications
voltage 17-13
Alignment, trimmers, socket 17-14
Parts list 17-15

P100 Schematie, cabinet, voltage 17-16

Alignment, battery data 17-18
Trimmers, socket 17-14
Parts list 17-15
bA39 Schematic, coil data 17-18
Clarified schematics 17-19
Clarifted schematics 17-20
172 Schematic 16-1
Clartfiea schematics 16-2
372 Schematic, coil data 17-21
Clartfied schemattics 17-22
(lurifred schematics 17-23

602 Changes Cc 17-2
711, 140

Schematics, voltage 17-24
Alignment, socket, trimmers 17-15
Cabinet 17-20
1001 Schematic, specifications,
voltage 17-25
Alienment, socket, trimmers 17-26
Parts list, cabinet 17-27

FARNSWORTH TELEVISION & RADIO CORP.

Schematic 16-1
Alignment, voltage and
resistance 16-2

BT-68



FARNS
FIRESTONE

MODEL

C-156, C-157, C-193,

Chassis

FARNSWORTH TELEVISION & RADIO CORP. (Cont’d)
PACE
Sce Model EK-081 16-3
RCD. CIt. -FAit 15-1
Sce Model EF-451 17-1

C-196, Chassis
EF-451, Chassis
C-196

Ih-081, EK-082,
ER-083, EK-681,
Chassis C-150b,
C-157, C-193

El'-263, EN-264,
EK-265

ET-060

ET-061

ET-063, ET-v64,
ET-065, ET-066
ET-069

CR-100, (K-102,
CKh-103, GK-104,
(K-111, €K-112,
CK-113, GK-114

Ck-140, CKk-141,
CK-142, (K-143,

(K-144, Preliminary

CK-699, C1-699

Cr-350

(1-050, €T-051

CT-060, CT-0nt,
(T-064, (T-065
(T-694

FL025711

10241P

16307, 15407

16407TP

153407

Schematic, voltage, battery

See \odel 10301

data 17-1
Alignment, dial data, socket,
trimmers -2
Parts list -3
Schematic, voltage and resistance 16-3
Record Changer: Farnsworth
Model P-5] rCL. Q. 15-1
Clarified schematics Tt-4
Alignment, socket, trimmers,
dial data, parts list, coil
data, pushbutton data 16-5
Chanpes C 17-3
Changes ¢ 17-3
Changes C 17-1
¢ 17-3
Changes ¢ 17-3
Changes C 17-1
c 7.9
Schematic, voltage, pain 17-4
liccord Changer for Vodels
(k-100, GK-102,10U4, Yarns-
worth ‘fodel P56 RCD. 1. 1741
Ftecord changer for Models
CK-111,114, Farnsworth
Made |l PS6nP pep o 1741
Clarified schematics 17-5
Clarified schematics 17-0
Clarified schematics 17-7
Preamplifier 17-3
AM alignment, socket, trimmers,
pushbutton layout, switch
data, transformer data 17-
FV alignment, pushbutton setup 17-9
Parts list, dial data, pushbhutton
switch 7-10
Schematic, voltage and resist-
ance, coil connections 16-7,8
Clarifred schematics 1¢-9
Alignment, socket, trimmers,
dial data, coi1l data l6-10
Alignment l6-11
F\t alignment, oscillograms lo-6
Schematic, voltage, resistance 17-11
btecord Changer: Farnsworth
Vodel P56 RCDh. . 17-1
Clurified schematics 17-13,14
Coil data, dial data, cabinet 17-12
Parts iist, trimmers, socket,
alignment 17-15
Alipnment 17-16
Schematic, dial data, battery
data, chassis 17-17
Alipnment, parts list, spealer
response, repair of leatherette
covering 17-18
Schematic, voltape, resistance 17-1¢
Alignment, parts list, chassis 17-20
Nchematic, voltage,resistance 17-21
See AModel GK-694 17-14
BD. G -FAR 17-1
FEDERAL TEL. & RADIO CORP.
Schematic, socket, resistunce
and voltage lu-1
Clarified schemutics 16-2
Alipnment, socket, trimmers 16-3
Chassis lavout, parts list I6-4
Schematic, cabinet 17-1
Alignment, voltape, resistance 17-2
Dial data, chassiz, socket,
trimmers 17-3
Schematie, parts ltavout, coil
data, dial data 16-5
(larifieq schematuics lé6-6
Voltape and resistance,
parts list te-7
Alignment, socket, trimmers le-8
Schematic, cabirnet, dial data 17-14
Vol tage,resistance 17-5
Alipgnment, chassis, sochet,
trimmers 17-

FERGUSON BRADIO CORP.

MODEL

5X17 Schematic Misc.

7X47 Schematic Mise.
FERRAR RADIO & TELEVISION CORP.

Ca1l Schematic, gain, socket,

trimmers, alignment
Cabinet, chassis, dial data
Top view of chassis, parts list
Voltage, resistance
T611 Schematic, gain
Alignment, socket, trimmers
Chassis, voltage, resistance
Schematic, pain
Alignment, socket, trimmers
Cahinet, chassix, dial data
Voltape, resistance

CEN (Cont’ o)

Taell

THE FIRESTONE TIRE & RUBBER CO.
See Model 7403-1

Uriltliantone

Cameo

Sce Vodel t-A-
Diplomat 1A

See Model
RCD. CHi. - FAl

DO O -FAR C

Ceorgian See Model 4-A-42

BCR.CI'. -FAR C

VMercury See tlodel 4-aA-1

Reporter See Vodel 4A-10

lioamer See Model T402-6

S7407-9 Schematic, vihrator polarity,

vol tage

Mounting

Chassts, maintenance, antenna
requirements

Irnition interference

Schematic, cabinet, parts list,
specifications

Record Chauger: Farnsworth
Model P51 LCD.cn
Farnsworth Model PST C

Alignment, chassis, dial data,
socket, trimmers, voltage

Alipgnment,pain

Schematic, cabinet, dial data,
parts list, specifications

Kecord Changer: Farnsworth
VModel PS1 RCD. (11
Farnsworth Model P57 C

Gain measurements

Alignment, chassis, socket,
trimmers, voltape

Schematic, alignment, gain

Alignment, chassis, dial data,
cabinet, socket, trimmers

Parts list, voltage

4-A-1, Mercury

1-A-3, biplomat

tA-10, Gieporter

4-A-17 Schematie
itecord Changer: Detrola
Model 550 FCh. CHi.
Alignment, voltage, socket,
trimmers, cabinet, notes

Stage gain, dial data

Schematic, alignment, rain,
specifications, voltage

Alignment, dial data, chassis,
parts list, socket, trimmers

4-A-27, Cameo

4-A-37 Schematic, voltage, resistance
Clarified scnematics
Clarified schematics, cabinet,
0 specifications
Alipgnment, dial data, pushbutton
data, switch data
Chassis, coil data, parts list,
pushbutton data
4A-41 Schematic, cabinet, parts list,

specification
Record Changer: Farnsworth
Model P51 RCL. Qit.
Farnsworth Model P57 C
Cain measurements
Alignment, chassis, dial data,
sochet, trimmers, voltape
Schematic, voltage, resistance
Becord Changer: Farnsworth
Model P57 C
Clarvfied schematics
Clarified. schematics
Clarified schematics
AM alignment, chassis, push-
button data
FA alignment
Cabinet, dial data, pushbutton
data, switch data, transformer
data
Coil data, parts list
Schematic, voltage, resistance
Alignment, socket, trimmers
Mounting instructions

4-A-42, Ceorpian

PACGE

16-5
16-5

16-14
16-11
17-15

17-4
17-5

17-1
17-2

17-6
17-7

17-8
17-1
17-2
17-7

17-9
17-12

17-13

17-28

17-30
17-31
17-32



THE FIRESTONE TIRE & RUPBER CO.

(Cont'd)

MODEL
4-B-6 (Cont'd)

7379-1, 7405-3,
7406-1

7383-4

7384-2

T396-1

7402-6, itoamer

7403-1, UBrilliantone

7405-2, 7405-4

7405-3
7405-4
T106-1
7423-6

43-5005

13-6301

43-7601, 43-7A01A.
43-76011

143-1602

43-8160

43-8177,
13-8179

13-8178,

13-8180

13-8213

13-8240, 43-8241

43-8305

43-8312

Interference, operation, noise
suppression

Gain, parts list, permeability
tuning

Schematic, voltage, notes

Clurifred schematics

Alignment, socket, trimmers,
parts list

Schematic, socket

Alignment, dial data

Voltaye, notes

Schematic, parts list, sochet

Alignment, dial calilration,
voltape

Schematic

Parts list, alignment

Cal inet, voltape, notes

Schematic, lattery data,
calrinet

Alignment, voltage, notes

Parts list, sockel, trimmers

Schematic, socket, trimmers
voltage, notes

Alignment, parts list

Schematic, chassis., dial
data, voltage

Alignment, parts listL, wave
trap adjustment

See Model 7379-1

See Model 71405-2

See Model 7379-1

Changes

GAMBLE -SKOGMO,  INC.,

Schematic, parts list
Alignment, socket, trimmers
Cliassis, noise elimination
Chassis, mounting locations,
specifications
Installation data
{nstallation data
Installation data
Sclhematic, alignment,
specifications, voltage
Aligument, socket, trimmers
Cabinet, chassis, dial data

schematic, dial data,
selectivity, sensitivity

Clurtfred schemuatics

Socket, trimmers, atignment,
coil data, voltage, changes

Parts lavout, cabinet

Parts layout

Chanyes

Schematic, dial data,
selectivity. sensitivity

Clartfred schematics

Socket, trimmers, alignment,
coil data, voltage, changes

IParts layout

Parts lavour

Parts layout, cabinet

Schematic, voltage, alignment

Cabinet, coil data, parts
layout

Parts lavout, socket, trimmers,
dial data, selectivity,
Sens1tivity

Schematics, alignment, socket,
trimmers, voltage

Cabinet, parts list,
specifications

Chassis, antenua loop

Schematic, alipnment, dial
data, parts list

Cabinet, chaxsis

Chassi~, specifications

Sechematic, additional data

Calbinet, chassis

Chussis

Schematic, parts list,
specifications

Alipgnment, chassis: dial data
socket, trimmers, voltage

Chassis

Cal inet, loop assemblv, trout
view chassis

Schemratie, alignment, dial
data, socket, trimners

Chassis, specifications

Cabinet, top chassis view

Dial data, voltages

Schematic, alignment, dial
data, trimmers

Chassis. specifications

Cabinet, top chassis view,
dial data

16-1
16-2

16-3
16-4
16-5
17-3

16-1

i6-2

16-3
1h-4
16-5
16-6
16-7

16-8

16-9

17-26

FIRESTONE

GE

CAVBLE-SROQAO, INC. (Cont' d)
MODEL PACGE
43-8351, 43-8352 Schematic, parts list,
specifications 17-30
Chassis, alignment, dial
data, socket, trimmers, voltage 17-31
Chassis views 17-32
Cabinet, bottom chassis view 17-33
13-8137 Schemat ic, alipnment, dial
data, voltape, trimmers,
sochet, selectivity, sensi-
tivity 16-10
Parts layout 16-11
Cabinet, notes, parts list 16-12
43-8470 Schematic, dial data,
specifications 17-34
Chassis 17-35
Cabinet, top chassis view 17-36
Alignment, sockel, trimmers,
voltupe 5 17-37
43-8471 Schemat ic, dial data, voltape 17-38
Aligument, socket, trimmers 17-37
Chassis botton view 17-39
Cabinet, top chaxsis view 17-40
43-8576 Schemat ic, coil data, voltape,
selectivity, sensitivity 16-13
Glurifred schematics 16-2
Dial data, alignment, trimmers,
notes 16-14
Catinet, parts layout 16-15
Parts lavout 16-16
43-9196 Schemat ic, parts list,
specifications 17-4)
Chassis, cabinet 17-16
Alignment, dial data, socket,
trimmers, voltage 17-42
143-9201 Schemat ic, cahinet, parts list,
voltage 17-43
Alignment, dial data, socket,
trimmers, specifications 17-44
Bottom chassis view, coil
assembly 17-45
43-9751 Schematic, parts lixt 17- 46
Alignment, chassis, socket,
trimmers 17-47
Cabinet, dial data,
specifications 17-26
GAROD ELECTRONICS CORP.
The Companion See Model 5APL-Y 16-2
The Ensign See Model 5A1 16-1
1p24, BP25S Schematic 17-1
Ratiery data, notes,
specifications 17-2
3AP, 4AP Schemat ics, sockets 17-3
441, 4A2 Schematic, alignnent, battery
data 17-4
Battery data, cabinet 17-5
5AP1-Y, The Companion Schematic, aligument, socket
trimweers, cabionet 16-2
5A1, The Ensign Schematic, socket, rrimmers,
cabinet 16-1
Alignment 16-2
5A2-Y Schemat ic, alignment, cabinet,
sockel, specifications,
trimmers 17-6
5D3, SD3A Schemat ic, hattery data,
cabinet 16-3
Alignment, socket, trimmers,
cabinet, battery data 16-4
505 Schematic, hattery data, cabinet,
specifications 17-7
Alignment, notes 17-8
S5RC-1 Schematic, alignment, cabinet,
notes, socket, trimmers 17-9
6A Schematic, alignment, socket,
specifications, trimmers 17-10
6A2 Schematic, alignment, socket,
specifications, trimmers 17-11
GENERAL _ELECTRIC CO.
Musaphonic See Model 41 17-1,2
A51, AS6 Chanpes C 17-10
GI3- 400 Schemat ic, alignment, socket,
specifications, trimmers 17-24
Parts list, service notes 17-25
LB-473 Schematic, alignment, socket,
voltage 17-26
Parts list, service notes 17-25
YRR 79-1, YRKB 79-2,
YRE 83-1 Schematic, parts list 17-19
Alignrent, cabinet, socket,
specifications, trimmers,
voltage 17-20
41, 42, 43, 44,
45, Musaphonic Schematic, specifications 17-1.2
Record Changer: GE Model
P4 RCG-CH. 17-5
Clartfred schematics 17-4
Clarified schematics 17-5
17-6

Clartfied schemutics



GE
GiL

MODEL

41,

50,

140

180

280

417

417A

502

801

42,

43,
Musaphonic (Cont’d)

44,

45,

GENERAL ELECTRIC CO. (Cont'd)
PAGE
Clarifred schematics, cabinets 17-7
Schematic of power unit, coil

data, pushlutton data 17-3
Notes, parts list, guillotine

tuning data 17-8
Dial data, notes 17-9
Band switch data, gain, socket,

trimmers 17-10
Fand switch wiring data 17-11
Alignment, band switch wiving

data 7-12
Alignment 17-13
VYoltage charts 17-14
Parts list 17-15
Schematic, cabinet, voltage,

specifications 17-16
Clock movenent data, parts list 17-17
Alignment, clock part date,

socket, trimmers 17-18
Schematic, specificatlions 17-21
Alignment, socket, trimmers,

switeh data 17-22
Cain, parts list, voltage 17-23
Schematic, cabinet 16-1
Alignment, socket, trimmers,

voltage, stage gain data,

dial data, notes 16-2
Changes C17-10
Changes C17-10
Changes C17-3
Schemat ic, cahinet, voltage 16-3
Alignment, socket, trimmers,

voltage, stage gain data 16-4
Parts layout, parts list 16-5
Srhemat 1c, voltage, dial data,

socket, trimmers, cabinet 16-7,8
Parts list, Lerminal data,

wiring data, notes 16-6
Clarijied schematics 16-9
Alignment, stape galn and

voltage data, socket,

Lrimmers 16-11
Aligunent, battery data 16-12
Schematic, socket, calinet,

notes 16-13
Clarufred schematics 16-14
Alignment, socket, trimmers,

d1al data, stage gain and

voltage data, switch wiring

data 16-15
Parts lis:t 16-16
Schemat ic, notes 16-17,18
Clurifred schematics 16-19
Parts list, dial data, notes 16-16
Voltage, switch wiring data,

stage galn and voltage data 16-21
Allgnment 16-22
Alignment, socket, Lrimners,

cabinet 16-23
Band switch wiring data 16-24
Schematic, cabinet,

specifications 17-27,28
Record Changer: CE Model

P3 RCD.CH, 17-1
Clurified schematics 17-29
Clarifred schematics 17-30
Clarified schematics 17-31
Alignrent 17-32
Alignnent, socket, trimmers 17-33
Band switch wiring data 17-34
Coil data, socket, switch data,

trimrers 17-35
Cain, ecircuit data, voltage 17-36
Dial data, band switch wiring 17-37
Parts lisu 17-38
Changes Cl17-2
Schematic, cabinet,

specificstions 17-39,40
lNecord Changer: GE Model

P4, KCO.Cif. 17-5
Clurifted schemutics 17-4
Clarified schemuttics 17-5
Clurijred schemutics 17-6
Clarivfied schematics, cabinets 17-7
Tuner notes 17-8
Alignrent 17-41
Alignrent 17-42
Coil data, dial data, pushbutton

data, switch data 17-43
Fand switch wiring 17-44
Pand switeh wiring, socket,

trimmers 17-45
Gain, voltage 17-46
Parts lisy 17-47
Schematic, cabinet, notes 16-25,26
Amplifier, converter and

oscillator data 16-27
Anplifier, nultivibrator an!

voltage data 16-28

GENERAL ELECTRIC CO. (Cont’'d)
MODEL PAGE
801 (Cont'd) Voltape data, alignment 16-29
Alignment 16-30
Alipnment, dial data, miscel-
laneous data 16-31
Miscellaneous adjustment data 16-32
Changes, operation data,
service notes 16-33
Service notes, voltage 16-34
Alignment 16-35
Alignment, waveform measure-
ments 16-36
Chassis layouts, waveform
measurements 16-37
Parts list 16-38
GENERAL TMPLEMENT CORP.
1AS Schematic, alignment, socket,
trimmers, voltage, resistance,
dial data 17-1
Chassis 17-2
GENERAL TELEVISION AND RADIO CORP.
405 Schematic, cabinet, stage
gain data 16-1
Dial data, socket, trimmers,
parts layout, alignment 16-2
SBS Schematic, stage gain data,
cabinet 16-3
Voltape and resistance, socket,
trimmers, parts lavout,
alignment 16-4
Dial data lo-2
9AS Schematic, stage gain data,
voltape and resistance,
socket, trimmers, parts lavout 16-5
Dial data 16-2
\lignment 16-4
20A3A, 20A3P Schematic, socket 171
hecord Changer: Seebury
Model K RCn.CH. 15-2
23A6 Schematic, stape gain data,
cabinet, voltage and resistance,
sockel, trimmers, parts layout 16-6
Pial data 16-2
Alignment le-4
2406 Schematic, stage gain data,
cabinet 16-7
Socket, trimmers, parts lavout,
voltage and resistance 16-8
Dial data 16-2
Alignment 16-4
25BS Schematic, stage pain Jdata,
cabinet 16-9
Socket, trimmers, parts layout,
voltapge and resistance 16-1
Dial datia l6-2
Alignment 16-4
2605 Schematic, socket, cahinet 17-2
Alignment, chassis views 17-3
Voltape, resistance 17-4
GILFILLAN BROS., INC.
Overland See Model 66! 16-3
S6A, S6P, 56C, 56D, -
S6E Schematic, voltage, alipnment,
socket, trimmers, notes lo-1
66ANM, 66DM Schematic, voltage, alignment,
socket, trimmers, notes 16-2
66f, Series 2,
Series 3, Overland Schematic, voltages, align-
ments, sockets, trimmers,
battery data 16-3
66D\ See Model 66AM 16-2
66PM Schematic, voltage, alignment,
socket, trimmers le-1
Record Changer, (eneral
Instrument Model 204 RCD.CH. 15-1
68F Schematic, alignment, socket 17-1
Clarified schematics 17-2
86 Series Schematic, voltage, alignment,
socket, trimmers, dial data,
notes 16-5
Record Changer: Webster
Model 56 RCD.CH. 15-10
Clarified schematics l6-6
108C-M Schematic, alignment, dial
data, trimmers, voltape 17-3,4
liecord Changer, Wehster
Model 56 KCD.CH. 15-10
Clarified schematics 17-5,6
118C-M Schematic, alignment, dial
data, trimmers, voltage 17-7,8
Record Changer: Cen. Ind.
Model 130 BCHh. QL 17-1
Clarified scnematics 17-9,10



MODEL
R-635

R-661

R743-W

175152

RT6162

75434

76143

300, Series B
405/7

500, 501, Series A

502, 503, Series A

510, Series A

Skyranger

Skyrider Panoramic

Super Skyrider

EC-1IB, Echophone

EC-103, EC-404,
Echophone

SP-44, Skyrider
Panoramic

SX-28A, Super
Skyrider

B. F g
A A
PAGE
Schemat ic 16-1
Clartfred schematics, push-
button data 16-2
Socket, trimmers, alignment,
notes 16-3
Pushhutton and electric tuner
data 16-4
Schematics, switch data 16-5
Soclket, trimmers, alignment,
voltage, parts list 16-6
Schematic, alignment 17-1
Dial data, parts, notes, vecltape 17-2
Schematic, cabinet 17-3
Record Changer: Detrola Model
7000 RCD.CH. 17-14
Alignment, parts list 17-4
Chassis, dial data, socket,
trimmers 17-2
Schematic, cabinet, voltage 17-10
Alignment, dial data,
specifications, socket,
trimmers 17-11
Chassis, parts list 17-12
Schemat ic, cabkinet, voltare 17-13
Hecord Changer: Detrola Model
7000 RCD.CUL 17-14
Alignment, chassis, specifications 17-14
Dial duta, parts list, socket,
trimmers 17-15
Schematic, alignment, gain,
socket, trinmers, voltage,
resistance 17-6
Chassis 17-7
Scheratic, calinet, gain 17-8
Alignment, chassis, dial data
socket, trirmers, voltage,
resistance 17-9
Schemat ic, chassis, parts list,
specification 17-1
Schematic, alignment, parts list 17-2
Schematic, coil data, dial data,
selectivity, sensitivity, notes 16-1
Socket, trimmers, voltage,
alignnent, catinet, coil data 16-2
Parts list 16-5
Schematic, voltage, pushhbutton
data, cabinet, selectivity,
sensitivity, notes 16-3
Coil data, dial data, socket,
trimmers, alignment, notes 16-4
Paris list 16-5
Schemat ic, notes, voltage 16-6
Dial data, socket, trinmers,
batte1y dats, cabinet,
alignment, selectivity,
sensitivity 16-7
Parts list, cabinet, miscel-
laneous noles 16-8
GRA\W! 1NE
See W, T. U CO.
THE HALLICRAFTERS CO.
See \odel S-39 16-20
See Model SP-44 17-1
See Model 5X-28A 16-3.4
Schematic, socket, trimmers
alignment 16-1
Clarified schematics 16-2
Schematic, pushhutton data,
notes 16-29,30
Clarified schematics 16-31
Parts layouts, trimmers 16-34
Alignment, socket, trimmers
voltage, dial data 16-35
Parts list, eabinet 16-36
Schematic 17-1
Trouble shooting, voltage,
resistance 17-2
Chassis, cabinet, notes 17-3
Alignment, top chassis view,
controls, parts list 17-4
Alignment 17-5
Schematic, switch data, notes 16-3,4
Clarified schematics 16-5
Parts layouts l6-8
Terminal connections notes,
operation 16-9
Cperation 16-10
Voltage, audio curves, a.v.c
curve 16-13
Trimmers, cabinet 16-14

MODEL
SX-28A,Super

Skyrider (cont'd)

SX-42

$-38
S-39, Skyranger

4
S$-47

A202, A309
Chassis 119

A700, Chassis
1108

B400, Chassis 118

B502, Chassis 113

R503, Chassis 115

1’504, Chassis 123

11000, Chassis 114

110S, Chassis
113, Chassis

114, Chassis
115, Chassis

118, Chassis

119, Chassis
123, Chassis

GOODRICH
HOFF

THE HALLICRAFTERS CO. (Cont’'d)

PAGE

Alignment, miscellaneous

service notes 16-15
Parts list 16-16
Cabinet, dial data, socket,

voltage 17-6
Schematic 17-7,8
Clarified schematics 17-9,10
Clarifited schematics 17-11,12
Chassis, trimmers 17-13
Alignment, parts list 17-14
Alignment 17-15
Parts list 17-16
Changes c 17-3
Schematic, notes 16-20
Clarified schematics 16-21
Trimmers 16-22
Voltage, alignment 16-23
Parts layout, cabinet 16-24
Parts layout, battery data 16-25
Parts list 16-26
Parts list, antenna data 16-28
Changes Cc 17-3
Schematic, cabinet, pushbutton

setup, specifications 17-17,18

Clarified schemutics, parts
list 17-19, 20

Clarified schematics 17-21,22
Clarified schematics, parts

list 17-23,24
Chassis, trimmers 17-25
Alignment, voltage 17-26
Chassis views 17-27
Chassis, pushbutton data,

switch data 17-28
Dial data, socket 17-29

HOFEM A

Schematic, soltage, chassis,

notes 16-1
Alignment 16-2
Schematic, «lignment, socket,

trimmers, chassis, voltage 16-4
Schematic, chassis, voltage,

notes 16-3
Record Changer: Aero Model

164 RCD.CH. 16-1
Alignment 16-2
Schematic, specifications 17-1
tecord Changer: Vebstier

vodel 5¢ RCL:.CH. 15-8
Clarifreu schematics 17-3,4
Power supnly schematic,

varts list, chassis 17-2
Alipnment, pushbutton data 17-5
Power supply voltage, tuner

chassis, parts list, voltage 17-6
Schematic, voltage 17-8

Hecord Changer: Gen. Ind

Model RC130 RCD.Cit. 17-1
Clarified schematics | 17-10
Clarified schemattics 17-11
Alignment 15-9
Pushhutton data, recorder

chassis, tuner data 17-9
Pushiutton frequencies 17-13
Schematic, specifications 17-1
Record Changer: Cen. Ind.

Model RC130 RCD.CH. 17-1
Clarified schematics 17-3,4
Alignment, pushbutton data 17-5
Power supply voltage, tuner

chassis, parts list, voltage 17-6

Power supplv schematic, chassis,
parts list; recorder schematic,

chassis, voltage, parts list 17-7
Schematic 17-12
Record Changer: Webster Model

56 RCD.CH. 15-8
Clarified schematics 17-10
Clarified schematics 17-11

Chassis, parts,list, pushbutton
data, specifications, voltage,

socket, trimmers 17-13
See Model A700 16-4
See Model B502 17-1

RCD.CH. -WEP 15-8
See Model B1000 T-12
RCD.CH. -VER 15-8
See Model R503 17-8
5-9

RCD.CH.-CEN INDG 17-1

See Model 1400 16-2
RCD. CH. -AERO 16-1

See Model A202 16-1
See Model R504 17-1
17-3, 4

RCD. CH. -CEN IND 17-1



HOWARD
MAGNAVOX

MODEL
FM-718

MI01-A
472AC, 472AF

472C, 472F

474

718, Series X

718-FM-5-5

901-A
90 1-AP-A

906

906C

906-S

909-Mii

582

626, with
loctal tubes

626, with
miniature tubes

626, with
octal tubes

7156

HOWARD RADIO CO.

PACGE.
Schematic 17-20
Clarified schematics 17-21,22
Schematic, socket, trimmers 16-1
Schematic, socket 17-8
Pecord Changer: VA Aodel
800 FCDh.CH. 17-1
Clarified scnematics 17-9
Clartfiea schematuies 17-10
Alignment, notes 17-4
Alienment, dial data 17-5
Cabinets, notes 17-6
Parts list 17-7
Schematic, socket 17-1
fecord Changer: VM Model
800 RCD. CH. 17-1
Clurifred schematics 17-2
Clarified schematics 17-3
Alignment, notes 17-4
Alipgnment, dial data 17-5
Cabinets, notes 17-6
Parts list 17-7
Schemsatic, socket 17-11
Clarifred schematics 17-12
Alignment, cabinet, notes,
trimmers 17-13
Parts list, voltage 17-14
Schematic 17-15
Clarifred schematics 17-16
Clarified schematics 17-17
Ali1gnment, dial data, voltage 17-18
Parts list, socket, trimmers 17-19
Schrmatic 17-23
hecord Changer: V' 22¢
New Products ARCAR- 310
Alipgnment, voltape 17-214
(lartfied schematics 17-25, 26
Alignment 17-27
Dial data, parts list, socket,
trimmers 17-28
Schematic, socket, trimmers lo-1
Chanyges C17-4
Schematic, socket, trimmers 16-2
Schematic, notes 16-3
Voltage, parts list, align-
ment, socket, trimmers,
antenna notes, cabinet l6-4
Schematic, socket, trimmers,
cabinet In-5
Voltage, alignment, socket,
trimmers, antenna notes 16-4
Dial data, notes, parts list 16-6
Schematic, socket, specifications 17-29
Clarifred schematics 17-30
Clarifred schematics 17-31
Alignment, cabinet, dial data 17-32
Notes, parts list, socket,
trimmers, voltage 17-33
Schematic, cabinet, speci-
fications 17-34
Record Changers: Webster
Model 50 RCD.CH. 15-1
VAl Model 400 BCC.CH. 15-1
VAl 800 KCD.CH. 17-1
Clarified schematics 17-35
Power amplifier schematic,
alignment 17-30
Diel data, parts list,
trimmers 17-37
INTERNATIONAL DETROLA RP.
Schematic 16-1
Clarified schematics 16-2
Alignment, socket, trimmers,
dial data 16-3
Voltege, parts layout, parts
list 16-4
Schematic, parts, socket
voltage 17-1
Record Changers: Int. Det.
Model 550 RCD. (1. 15-1
Int. Det. Model 650 RCD.CH. 17-1
Schematic, parts list,
socket, voltage 17-2
Record Changers: Int. Det.
Model 550 RCD.CH. 15-1
Int. Det. Model 650 RCD.CIl. 17-1
Schematic, parts list,
socket, voltage 17-3
Record Changers: Int. Det.
Model 550 RCD.CH., 15-1
Int. Det. Model 650 RCD.CH. 17-1
Schematic 17-4
Record Changers: Int. Det.
Model 650 RCD.CH. 17-1
Chassis, parts list,
voltage 17-§
Alignment, dial data,
socket, trimmers 17-6

INTERMTIONAL DETRCLA CORP. (Cont’d)
MODEL
7270 Schematic
Cabinet, socket, trimmers
alignment, voltage, gain
data
Dial data
7601 Scheratic
llecord Changers: Int. Det.
Model 650 RCD. CH.
Int. Det. Model 7000 RCD. ClI.

Clarified schematics
Chassis, permeability tuner

Alipgnment, trimmers
Dial data, ratio detector
voliage

Parts list

See ECKSTEIN RADiO AAB TELEVISION CO.

See ALLYED E{QEIO CORP.
¥. ! KNO%‘T CO.
M

205 Schematic Misc.
bAEA&EIHE
See RAD EVISION
LAUREHK RADIO MFG. CO.
L-52 Schematic Misc.
LEANDER ELECTRONICS CORP,
707 Schematic, gain
Alignment, chassis, dial
data
Chassis, voltage, resistance
LEAR, INC.
565, 565BL, 566,
567, 568 Schematic
loop, socket, trimmers,
alignment
Dial data, voltage
662, 663, 665,
6618 Schematic
Voltage, dial data, loop
Alipgnment, socket, trimmers
6610, 6611, 6612,
6610PC, 6611PC,
6612PC,Early
production Schematic, parts list
Record Changer: Lear Model
PC-206A RCD. CHf
Clarified schematics
6610, 6611, 6612, 6610PC,
6611PC, 6612PC, Late
production Schematic, parts list
Record Changer: lLear Model
PC-206A RCD. CH.
Clarified schematics
6610, 6611, 6612,
a6 10PC, 6611PC,
6612PC, Lkarly and
late production Alienment, chassis, socket
trimmers, voltape
I1al data, loop antenna
assemhly
6614, 6615, n6lo,
6019 Schematic, loop
6617PC Schematie, voltape
Dial data, loop
Alignment, socket, trimmers
6618 See Model 662
6619 See Model 6614
See (O 0
See RADIO DEV iE] ND RESEARCH
MAGNA_ELECTRONICS CO,
M300-6, M400-6 Schematic, parts list,
socket, Misc.

THE _MAGNAVOX CO.

AMP-101A Schematic, specifications,
voltage
Chassis, notes, parts list,
socket
ANMP-108 Schematic, switch data,
voltage

Chassis, socket, speci-
fications
Notes, parts list

17-10

17-11
17-12

l6-6

17-1

17-2
17-3

lo-1

16-2
16-3

16-4

16-5
l16-6

17-1
17-1
17-2
17-3

17-1
17-4

t6-7

17-1
17-2
17-3,4

17-5
17-6



i MAGNAVOX CO.

MODEL

ANP-110

CR 190
MR-197, CR-197A,
CR-197Ll

CR-198, CR-198A,
CR- 198K

CH-199

CR-203A, CR-2031

CR-207A, CR-207F,
CR-207C, CR-207bH

Ch-207A, -R, -C, -D

Ci-207A, CR-207C

Ch-207B, -D
CRR-208
CRh-208A
CR-208A, -
CR-208P

(Cont'd)

Schematic, switch data
voltage

Chassis, socket, speci-
fications

Notes, parts list

Changes

Schematic, voltare, notes

Clarified schematcs

Socket, trimmers, parts
layout, notes

Alignment, pushbhutton data,
gain data

Dial data, gang drive ad-
justments

Parts list

Schenatic, voltage, notes

Clarified schematics

Alignment, pushbutton data,
gain data

Dial data, gang drive ad-
Jjustments

Parts list

Socket, trimmers, parts
layoutr, notes

Schematic, voltage

Parts list

Alipgnment, dial data, miscel-
laneous service notes

Socket, trimmers, parts lay-
out, notes

Schematic, voltage

Clarifica schematics

Condenser adjustments, gain

Alignment, dial data

Socket, trimmers

Notes, pusrts

Schematic, sperifications,
voltapes

Clarified schematics

Alignment, dial data

Socket, trimmers

Notes, parts list

Condenser adjustments, gain

Condenser adjustments, gain

Schematiec, voltage

Alignment, dial data

Socket, trimmers

Condenser adjustments, notes

Clarifred schematics

Notes, parts list

Condenser adjustments

Clarifieu scﬂematlcs

MAJESTIC RADIO & TELEVISION CQORP

5A445, 5A445R

SAK711,Chassis
5101A

SAK731, S5AK780,
Chassis 5BOSA

5PO1A, Chassas

SPOSA. Chassis

T04A, Chassis

7C432, 7C447, Chassis
1706, 4707

T7JK777R, Chassis
4708R

7YH752, Chassis
TH04A

813061, Chassis

8H0O7D, Chassis

8MM7+4, Chassis
81061

8776, Chassis
8LOTH

Schematic, voltage, socket,
trimmers
Parts list, alignment

Schematic, alignment
Dial Jdata, parts list, socket
trimmers, voltage

Schemutic, alignment, socket,
trimmers

Dial data, parts list, veltapge

See Model SAK731
See Model 5AKT31
See Mode]l TYW752

Schematic, antenna data,
socket, trimmers

Parts list, voltage, leac
dress, alipnment, notes

Schematic, socket, trimmers
vol tage
Alignment, parts list

Schematic

Wire Recorder: Majestic
TYR752

Alignment, socket,
Lrimmers

Dial data, voltape

Parts list

See hModel 8IN744

See Model 8FM77¢6

Schematic, dial data, coil
assemhly, voltare

Clarified schematics

Oscilloscope patterns
socket, trimmers

Alignment

Parts list

Schematic, dial data, coil
assembly, voltage

17-19,20
17-13
17-21
17-22

7-24
17-23
17-18

17-25,26
17-27
17-28
17-29
17-13
17-3]
17-30
17-13

17-3
17-4
17-1
17-3
17-7

17-5
17-6

17-7

Wi.REC. 17-1

17-8

17-9

17-10
17-11,12
17-17,18

17-11,12
17-13

17-14
17-15
17-16

17-17,18

MAGNAVOX
MIDWEST

MAJESTIC RADIO & TELEVISION CORP. (Cont'd)
MODEL PAGE
SRTTE (cont’'d) Clarifted schematics 17-19
Oscilloscope patterns,
socket, trimmers 17-20
Alignment 17-21
Parts list 17-22
8JL771A, Chassis
4810A Schematic, voltage 17-23
Clar,ified schematic 17-24
Alignment, socket, trimmers 17-25
Paris list 17-26
854173 Changpes C i7-4
121:26E, Chassis See Model 12KM475 17-27,28
12F\N475, Chassis
41201, 12KM778,
12F779, Chassis
12126F Schematic 17-27,28
Clarified schematics 17-29
Clurifred schematics, dial data 17-30
Oscilloscope patterns, sockel
trimners, voltage 17-31
Alignment 17-32
Parts list 17-33
1708, 4707, Chassis See Model 7C432
ATOBHR, Chasxis See Model TJRTTTR 17-5
48104, Chassis See Nodel 8JLT71A 17-23
41201, Chassis ~ee Model 12FMtTS 17-27,28
MANTOLA
See B. F. RICH
MEISSNER MFG. DIV
MAGUIRE DUSTRIES,
SA, 574 Schematic, socket, trimmers 17-9
6l Changes C 17-4
ol, 661 Schematie, socket, trimmers 17-10
8C Schematic, sochet, trimmers
voltage 17-1
Notes 17-2
Notes, alignment 17-3
Alignment, antenna assembly 17-4
9-1065 Schematic 16-1

9-1091A, 9-10911

Record Changer: Ceneral
Industries Model
R-90L

Parts layout, parts list,
notes

Operating notes

Schematic

Notes, socket, trimmers

Notes

Notes

See Model 54

See Meodel oH

AMTDWEST RADIO CORP.

5-8, ST-8,

-8

S-12, SG-12, ST-12,
Chassis SGT-12
S-16, SG-16, ST-16,
Chassi1s 8GT-16

5G-12
5G-16

ST-12, Chassis
SCT-16, Chassas
ST-8

ST-12

ST-16
TN-8
712, Series 12,

S-12, SC-12, ST-12,
Chassis SGT-12

716, Series i6,5-16,
SG-16, ST-16,
Chassis SGT-16

716A, Series 16,
S-16, SG-16, ST-16,
Chassis SCGT-16

Schematic, gain, parts list

Clarified schematics

Alignment, hattery data,
chassis, dial data, vange
filter

Schematic, gain, voltage
Clarified schematics
Chassts, parts list, notes

See Model 712

See Models 716, 716A
See Model 712

See Mode! 716, 716A

See Model 712

See Model 716, 7T16A

See Model S-8

See Model 712

Sece Model 716, 716A

See Model 5-8

Schematic, notes

Clarified schematics

Socket, trimmers, chassis,
alignment

pParts list, control panel,
dial data, notes

Schematic, notes

Clarified schematics

Dial data

Alignment, pushhutton data

Socket, trimmers, chassis,
parts list

Schematic, notes

Clarifted schematics

Alignment, pushbutton data

Socket, trimmers, chassis,
parts list

Dial data

A.R.C.&R. 242

17-10

16-1
16-5
16-1
16-5
17-4
16-1
16-5
17-4

16-1
16-2
16-3
16-4
16-5
16-7,8
16-4
16-11
16-12
16-6
16-9,10
16-11

16-12
16-4



MINERVA
MONT - WARD

MINERVA CORP. 01 AMERTCA

MODEL
See Model 729

Schematic
Voltage, cabinet, socket,
trimmers, servicing notes

MOLDED INSULATION CO.

Portapal
729, Portapal

RS-1 Schematic, coil data, notes
RS-1A Schematic, coil data, notes

MONITOR EQUIPMENT CORPORATION

M-403 Schematic,notes
Socket, trimmers, alignment,
notes
M-510 Schematic
Socket, trimmers, dial data,
alignment, cabinet, notes
M3070 Schematic, specifications

Alignment
Cabinet, chassis
Parts list
RAS50 Schematic, alignment
Cabinet, parts list, socket,
specifications

Schematic
Voltage, cabinets, alignment,
socket, tripmers

MONTGOMERY -WARD

TAS56M, TC56M,
TW5 6M

S54KP-1209RB Schematic, selectivity, sensi-
tivity, coil data, notes

Pattery data, socket, trimmers,
alignment

Sensitivities

Parts list

S4WG-2700A, Changes

62-49, 62-68,
62-68X, 62-88

Schematic, notes, voltage
Notes, parts list, socket

64RR-916A Schematic, chassis, parts list,
specifications

64BR-916R Schematic, chassis, parts list,
specifications

64BR-1051A Changes

64BR-1051B Changes

64PR-1513A, 64R- 15144,
74BR-1513B,
74BR-1514B
Schematic
Clarified schematics
Alignment cabinet, sensitivity,
trimmers

Dial data, parts list, specifica-

tions
6 4bn- 18 08A Schematic
Clarified schematics
Clarified schematics
Alignment, dial data, trimmers
Parts list
Cabinet, sensitivity
61WG-1052B, 714G-

1052F
data, coil data

Sensitivities, alignment,
socket, trimmers
Parts list, dial data, notes
64WG-1207A, 64WC-
1207B, 74C-1207F
selectivity, notes
Sensitivities
Alignment, socket, trimmers,
dial data
Parts list
Schematic, voltage
Alignment, socket, trimmers
dial data, selectivity,
sensitivity
Sensitivities
Parts list

64WG-1804C

Changes
64WG-1807P Changes
64%G-20090 Changes
64WC-2010A, 64%G-
2010B, 74WG-2010B Schematic, voltape, coil data,
tuning panel
Record Changer: Seeburg
Model K

Clarified schematics

Alignment, socket, trimmers,
dial data, selectivity
sensitivity

Sensitivities

Parts list

Changes

Schematic, cabinet, speci-
fications

Alignment, parts list

64WG-2700A, -B
74BR-1053A

Schematic, voltage data, socket

Schematic, voltage, sensitivity,

[gkalte]

RCD. CH.

PAGE

16-1
16-1

16-2

16-1

16-3

16-4
16-5

16-6
17-1
17-2
17-3
17-4
17-5

17-6
16-1
16-2

16-1
16-2

17-5
17-6

17-7

17-8

17-9

17-10
17-11
17-12
17-13
17-11

16-8
16-3

16-9
16-10
16-11

16-12
16-3
16-10
17-4
17-10
17-5

lo-13

15-2
16-14

16-15
16-16
16-17
17-5

17-15
17-16

MONTGOMERY - WARD (Cont’d)

MODEL

74BR-1053A (cont’d)
74BR-1055A

T4BR-1501B, 74BR-
1502B

T4BR-1507A, T4ER-
1508A

74BR-1513R, 74BR-
1514B
T4BR-1812A

T4BR-2001A

T4BR-2003A, -B

T4BR-2702A, -B

T4KR-1210A

7T4KR-2706A, 74KR-
2706B, T4KR-2713A

T4KR-2713A
74WC-1052B

T48G-1054A
T4WC-1056A

TARG-10574

T4WG-1207B

TAWG-1509A, T4%G-
1510A

T4WG-1509B,74WG-1510B

T4WC-1802A, TAWG-
1803A

71%G-1804C
T4%G-1804D, 74WG-
1805A

T4WG-1807R
7 4WG-2002A

Chassis, dial data, sensitivity
socket, trimmers

Schematic, specifications

Alignment, sensitivity, trimmers

Dial data, parts list, socket,
trimmers

Schematic, coil assembly, dial
data, specifications, voltage

Alignment, cabinet, sensitivity,
socket, trimmers

Parts list

Schematic, dial data, speci-
fications

Alignment, cabinet, pushbutton
data, socket, trimmers

See Model 64BR-1513A

Schematic, dial data, selec-

titivity, sensitivity, switch
data

Clarified schematics

Alignment, socket, trimmers

Alignment

Parts list

Schematic, cabinet, speci-
fications

Alignment, coil assembly, dial
data, socket, trimmers

Parts list, sensitivity

Schematic, cabinet, speci-
fications, tuning

Record Changer: VM Model
800 RCD. CH.

Alignment, socket, sensitivity
trimmers, tuning adjustment

Coil assembly, parts list

Schematic, specifications,
switch data

Clarified schematics

Clarified schematics, dial data

AM alignment

FM alignment

Chassis, socket, trimmers

Parts list

Schematic, cabinet, speci-
fications, voltage

Alignment, chassis, socket,
trimmers

Parts list, sensitivity

Schematic, coil assembly,

. voltage

Record Changer: VM Model
800, RCD.CH.

Alignment, loop assembly,
sensitivity, trimmers

Parts list, specifications

Chassis, cabinet, loop assembly,
notes, socket

Cabinet, chassis, socket, speci-
fications, trimmers

See Model 64%C-1052B

Changes

Schematic, specifications,
voltage

Chassis, dial data, alignment,
trimmers

Parts list, sensitivity

Schematic, voltages

Alignment, chassis, sensitivity
socket, trimmers, voltage

Cabinet, specifications, parts

O

1st
See Model 61WG-1207A

Schematic, dial data, voltage

Alignment, sensitivity, trimmers,
specifications

Parts list

Schematic, socket, dial data,
trimmers, parts list

Schematic, socket, specifica-
tions

Alignment, sensitivity, trimmers

Dial data, parts list

Changes C

Schematic, socket, voltage,
specifications

Alignment, dial data, sensitivity
trimmers

Dial data, parts list

Changes C

Schematic, socket, specifica-
tions, voltage

Alignment, dial data, trimmers

Parts list, sensitivity

PAGE

17-17
17-18
17-19

17-20

17-21
17-22
17-23
17-24
17-25
17-5

16-18
16-19
16-20
16-21
16-17
17-26

17-27
17-28

17-29
17-1

17-30
17-31

17-32
17-33
17-34
17-35
17-36
17-37
17-38

17-39
17-40
17-41
17-42
17-1

17-43
17-44

17-45

17-46
16-5
17-5

17-47

17-48

17-49
17-50

17-51

17-52
16-3
16-8

17-53

17-54
17-35

17-56

17-5%
17-58
17-59
17-4

17-60

17-61
17-62
17-10

17-63
7-64
17-65



MONT-WARD
MOTOROLA

MOTOROLA, INC. (Cont’d)

MODEL PAGE MODEL PAGE
74%G-2004A Schematic, socket, specifica- HS-67, Chassis See Model 65T21B 15-62
tions, voltage 17-66 17-56
Alignment, sensitivity, trimmers 17-58 HS-69, Chassis See Model 67F61BN 17-61,62
Dial data, parts list 17-59 17-
74WG-2009B Changes C 17-5 HS-70, Chassis See Model 87T61BN 17-95,96
T4%G-2010B See Model 64%W(i-2010A 16-13 17-43
Record Changer: Seeburg 17-66
Model K RCD.CH. 15-2 HS-77, Chassis See Model 57B61V 17-40
74%WG-2504A, -B, -C HS-94, Chassis See Model 56X11 17-36
74WG-2704A, -B,-C Schematic, coil assembly, NH6 See Model FD§ 16-18
socket, voltage 17-67 OEs See Model CTé 16-7
Record Changer: For Models Chassis 16-13
74WG-2704A , -B,-C only, PCé See Model CT6 16-7
VM Model 800 RCD. CH.17-1 Chassis 16-14
Clarified schematics 17-68 PD6 Schematic, notes 16-23
Alignment, cabinet, socket, Pushbutton data 16-6
trimmers 17-69 1-F transformer notes 16-7
Dial data. sensitivity, speci- Alignment, socket, trimmers 16-24
fications 17-70 Parts layout 16-25
Parts list 17-71 Chassis 16-26
TAWGC-2505A, TiWC- Voltage, resistance, dial data 16-27
2705A Schematic, switch data, notes, Parts list 16-28
tuning panel 16-22 ST-54 Tuner Station setup mechanism 17-4
Clarified schematics 16-23 Service notes 17-5
Alignment, socket, trimmers, Plunger ratchet adjustment 17-6
voltage 16-24 Air release adjustment, gear
Sensitivity data, alignment 16-25 lever latch adjustment,
Parts list 16-26 solenoid switch adjustment 17-7
Dial data, coil data, socket, Parts location 17-8
trimmers, selectivity, sensi- Parts list, tuner removal 17-9
tivity 16-16 5A1, Chassis HS-6 Schematic 15-1
74WG-2700A Changes C 17-5 Alignment, sensitivity 17-10
T4WG-2703A Schematic, coil data, voltage 16-27 Socket, trimmers, voltage 17-11
Record Changer: Webster. Parts location 17-12
Model 50 RCD. Cif.15-1 Parts list 17-13
Clarified schematics 16-28 5A5, Chassis HS-15 Schematic 15-2
Socket, trimmers, alignment, Alignment, sensitlvity 17-10
dial data 16-29 Socket, trimmers, voltage 17-14
Parts list, sensitivity data, Parts location 17-15
tuning panel, selectlvity 16-30 Parts list 17-16
74WG-27044A,-B, -C See Model 74%WG-2504A,-B, -C 7-67 Parts list 17-17
T4WG-2705A See Model 71WG-2505A 16-16 5A7, Chassis !1S-62 Schematic 17-18
16-22 Cabinet, notes, specifications 17-19
TAWG-2705A Record Changer: Seeburg Battery data, voltage,
Model L RCD. CH.15-18 resistance 17-20
TAWG-2705R Changes C 17-5 Alignment, socket, trimmers 17-21
TAWG-2709A Schematic, coil assembly, speci- Chassis views 17-23
fications, voltage 17-72 Cabinet 17-25
Record Changer: WAl Model Parts list 17-26
HCD. CH.17-1 5ATA, Chassis HS-62A Schematic 17-18
Clarified schematics 17-73 Cabinet, notes, specifications 17-19
Alignment, dial data, socket, Battery data, voltage, resistance 17-20
trimmers 17-74 Alignment, socket, trimmers 17-22
Parts list, sensitivity 17-75 Chassis views 17-24
Cabinet 17-25
MOTOROLA, INC. Parts list 17-26
47B11 Schematic, coil assembly, voltage
Airboy See Model AR-93-23 17-1 resistance 17-27
AR-96-23, Airboy Schematic, coil assembly 17-1 Alignment, dial data, socket,
Alignment, chassis, notes, trimmers 17-28
socket, trimmers, voltage 17-2 Cabinet, chassis 17-29
Parts list 17-3 Cabinet rear, chassis top 17-30
CRé6 Socket, trimmers, alignment 16-1 Parts list 17-31
Voltage, dial data, sensitivity 16-2 55F11 Schematic, coil data, dial data,
Service notes 16-3 parts list 17-32
Parts layout 16-4 Alignment, socket, trimmers 17-33
Chassis 16-5 Chassis parts, voltage,
Pushbutton data 16-6 resistance 17-34
I-F transformer notes 16-7 Parts list 17-35
Parts list 16-8 Parts list 17-17
CT6, OE6, PCé I-F transformer notes 16-7 56X11,Chassis
Pushbutton data 16-9 HS-94 Schematic, cabinet, dial
Dial data, notes 16-10 daca 17-36
Parts layout 16-11 Alignment, socket, trimmers,
SOCkeL trimmers, veltage, voltage, resistance 17-37
resistance 16-15 Chassis 17-38
Alignment, semsitivity, Parts list 17-39
notes 1618 57B61V,Chassis
1Peeeo Bt T HS-77 Schematic, switch data 17-41,42
CTé Chassis 16-12 Clarified schematics 17-43
FD6, NH6 Parts layout le-18 Clarified schematics 17-44
Pushbutton data 16-6 Chassis, trimmers 17-40
I-F transformer notes 16-7 Alignment 17-45
Chassis 16-19 Alignment 17-46
Dial data, voltage notes 16-20 Socket, trimmers 17-47
Socket, trimmers, voltage, Chassis, dial data 17-48
notes, resistance 16-21 Installation notes 17-49
Parts list 16-22 Notes, parts list 17-50
HS-6, Chassis See Model 5Al {5-1 Parts list 17-51
. 7-11 57X11, 57X12,
HS-15, Chassis See Model S5A5 15-2 Chassis HS-60 Schematic, coil assembly 17-52
i?]'}g Alignment, socket, trimmers, 53
- 2 istance 17-
HS-32, Chassis See Model 65721 15-62 Ca]‘]?,l]::'geéh:::isfadial data 17-54
. . . 17-56 Parts list 17-5§
HS-58, Chassis See Model 67X11 17-80 65721, Chassis
14S-59, Chassis See Model 67L11 17-75 HS-32: 65T21B
HS8-60, Chassis ' See Model 57XI11 17-52 Chass’is HS-67' Schematic 15-62
HS-62, Chassis See Model 5A7 17-18 Alignment, sensitivity, socket
18-62A, Chassis See Model 5ATA 17-18 trimmer’s ! 17-56
HS-63, Chassis See Model 67F11 17-68 Chassis 17-57

MONTGOMERY -WARD (Cont’d)



MOTOROLA
NATL. CO.

MOTOROLA, INC. (Cont’d)

MODEL

65T21; 65T21B (cont'd) Dial data, signal generator

67F11, 67F12,
67F12B, Chassis
HS-63

67F61BN, Chassis
11S-69

67L11, Chassis
HS-59

67T61B3N, Chassis
HS-69

67X11, 67X12, 67X13
Chass1s HS-58

85k21

87T61PN, Chassis
Hs-70

tu5

505

PACE

test connections, specifica-
tions 17-58
Dial data, parts list 17-59
Parts list 17-60
Schematic, co1! assembly, notes 17-68

Record Changer: Motorola

Model RC30 RCD.CI1.17-1

Alignment, socket, trimmers 17-69
Chassis views 17-70
Cabinet, voltage, resistance 17-71
Cabinet, dial data 17-72
Parts list 17-73
Parts list 17-74
Schematic, switch data 17-61,62
Clarified schematics 17-43
Clarified schematics 17-44
Alignment 17-45
Alignment 17-46
Chassis, dial data 17-48
Installation notes 17-19
Socket, trimmers 17-63
Notes 17-64
Chassis, trimmers 17-65
Notes 17-66
Parts list 17-a7
Schematic, coil assembly,

battery data 17-75
Alignment, socket, trimmers 17-76
Chassis, dial data, voltage,

resistance 17-77
Cabinet, chassis 17-78
Parts list 17-79
Schematic, switch data 17-61,62
Clarified schematics 17-43
Clarifred schematics 17-14
Alignment 17-145
Alignment 17-46
Chassis, dial data 17-48
Installations notes 17-49
Socket, trimmecs 17-63
Chassis, trimmers 17-65
Notes 17-66
Parts 17-67
Schematic, coi1l assembly, notes,

specifications 17-80
Alienment, s~ocket, trimmers 17-81
Chassis, cabinet 17-82
Dial data, parts list, voltage,

resistance 17-83
Parts list 17-84
Schematic, coil assembly, speci-

fications 17-85
Claritfred schematics 17-86
Alignment, socket, trimmers 17-87
Pushbutton data, voltage,

resistance 17-88
Dial data, parts list 17-59
Chassis 17-89
Parts list 17-90
Parts list 17-91
Schematic, cotl assembly, spoci-

fications 17-92
Clarified schematies 17-86
Alignment, sorket, trimmers 17-87
Pushbutton data, voltage,

Teslstance 17-88
Dial data, parts list 17-59
Parts list 17-91
Classis 17-93
Parts tist 17-94
Schematic, switch data 17-95,96
Clarifred schematics 17-43
Clarified schematics 17-44
Aligument 17-45
Alignment 17-46
Chassis, dial data 17-18
Instullation notes 17-19

Notex 7-66

Socket trimmers 17-97
Chassis, trimmers 17-98
Dial data 17-99
Parts list 17-100
Chassis 16-29
1-F transformer notes 16-7
Alignment, sensitivity, notes 16-186
Socket, trimmers, cabinet,

sensitivity 16-32
Voltage, resistunce 1A-35
Parts list 16-36
Chassis 16-30
[-F tran~former notes 16-7
Alignment, sensitivity, notes 16-16

Sochet, trimmers, cabinet,
Sensitivigy

16-33

MODEL

505 (cont'd)

605

705

WRA-1

ItRO Series

HRO-M, HEO-MX,
HRO-M-RR,
HRO-M- T

1IRO-5, 1KO-5R,

HRO- 57

HRO- 541

HRO- 51}
1I10-5RA
HKO-5T
IR0-5TA
HRO-5-1,

HRO-7

NC-173

6868
6917

Series

MOTOROLA, INC. (Cont’d)

Schemat ic
Top view
Bottom view

Schematic

Top view

Bottom view

Schematic, power unit schematic

Antenna switching sclematic,
voltage

Front, top, and rear views

Chassis

Deseription

Installation

Circuit features

Operation, power unit schematic

Operation

Ali1gnment

Alignment concluded

Main tuning dial data, power munits
notes

Parts list

Parts list

See Model HRO-5

Band spread coils, notes

See Model IRO-5

Band spread coils, notes

Noise limiter schematic, chassis

Addition of noise limiter notes

Schematic

Power unit schematic

Power unit schematic

Chassi s

Antenna switching schematie,
front and rear views

Top view, trimmers

Circuit data

Circuit data, installation

Operation

Operat ion, part 2

Alignment

Alignment concluded, voltage

Alignment chart

Main tuning dial, power units
notes

Parts list

Parts tlist

Schematic 17-

Clarified schematics

Clarified schematics

Front and rear views, antenna
installations schematics

Voltage, top view

Rottom views

Description

Installation

Operation

Operation concluded

Test data, alignment

Alignment, parts list

Parts list

Power unit schematic

Power unit schematic

PACE
Voltage, resistance 16-35
Parts list 16-36
Chassis 16-31
1-F transformer notes 16-7
Alignment, sensitivity, notes 16-16
Socket, trimmers, rabinet,
sensitivity, notes 16-33
Pushbutton data 16-34
Voltage, resistance 16-35
Parts list 16-36
Chassis 16-32
I-F transformer notes 16-7
Alignment, sensitivity, notes 16-16
Socket, trimmers, cabinet,
sensitivity, notes 16-33
Pushbutton data 16-34
Voitage, resistance 16-35
Parcs list 16-36
NATIONAL ACOUSTIC PROBUCTS
Schematic, changes, cabinet Misc.16-7
THE NATIONAL CO., INC.
Front and rear views 17-7
Description 17-8
Installation, circuit déscription 17-9
Civcuit description continued 17-10
Operating 1nstructions 17-11
Operating instructions 17-12
Operating instruction concluded,
alignment 17-13
R-f alignment 17-14
Band spread alignment 17-15
Parts list 17-18
Parts last 17-19
Parts list 17-20

17-23

17-22
17-23
17-24
17-25
17-26
17-27
17-28
17-29

7-30
17-31

17-32
17-33
i7-34
i7-4
17-16
17-4
17-16
17-17
17-16
17-35
17-21
7-28
17-36

17-37
17-38
17-39
17-10
17-41
17-42

49,50
17-51
17-52

17-53
17-54
17-53
17-56
17-57
17-58
17-59
17-50
17-61
17-62

17-28

17-21



NATIONAL CO-OPERATIVES INC.

MODEL PAGE
R-546 Schematic, socket, trimmers,
calinet Misc. 16-8
NATIONAL VINION BADTO CORP.
Fraternity, See Model C517B 17-1
€-517-B, G-517-W,
Fraternity Schematic, socket 17-1
G-613 Schematic, notes 16-1
Parts list, alignment,dial
data, battery data, notes 16-2
G-615 Schematic, notes 16-3
Parts list, dial data,
alignment 16-4
571 Schematic 17-2
Alignment, dial data, sockeet,
specifications, trimmers 17-3
Chassis, parts list, voltage 17-4
NOBLITT SPARKS INDUSTRIES
RE-200M, Chassis See Model 444\ C 17-6
RE-204, Chassis See Model 558 C 17-6
RE-206-2, Chassis See Model 6610 17-16
RE-209, Chassis See Model 140P 17-1
RE-228, Chassis See Model 150TC 17-5

RE-237, Chassis
140P, Chassis
itE- 209

150TC, 1511C,
Chassis RE-228

1827TF\, Chassis
RE-237

414\, 144AM, Chassis
RE- 200N

514, 544R

5140, 544AR

532AN, 552N, 555,
5554

558, Chassis RE-204
6565

0640, Chassis
RE-206-2

RCD.CHL. -GT 15-5

See Model 182TFM 17-9,10
Schematic, specifications 17-1
Circuit change, parts list 17-2
Alignment, cabinet, chassis

socket 17-3
Notes, voltage, resistance 17-4
Schematic, voltage, resistance 17-5
Record Changer:GJ Model

205 HCD. Q1. 15-5
Alignment, dial data,

socket 17-6
Cabinet, notes, specifications 17-7
Parts list 17-8
Schematic, alignment 17-9,10
Clarified schematics 17-11
Parts list, voltage,

resistance 17-12
Notes, parts list 17-13
Cabinet, notes, specificatlons 17-14
Dial data, socket, trimmers 17-15
Changes C17-5
Changes C 17-10
Changes C 17-5
Schematic 16-1
Chassis, socket, trimmers,

alignment, notes 16-2
Cabinets, miscellaneous

servicing notes 16-3
Parts list, pushbutton data,

dial data 16-4
Changes C 17-6
Schematic 16-5

tecord Changer: General
Instrument Model 205

Cabinet, miscellaneous
servicing notes, dial data

Aliznment, chassis, socket,
trinmers

Schematic, voltage

Alignment

Cabinet, chassis, parts list,
socket, specifications,
trimmers

NORTHERN RADJO COMPANY

N605-E

OLYMPIC PADIO & TELEVISION,

Schematie, notex, cabinet
Clarified schematics
Alignment, socket, trimmers
Dial data, voltage, sensi-
tivity, selectivity, notes

INC.

h-604V-110, 6-604V-
220, 6-604n-110,
6-6040-130, 6-6044.
220, early

6-604V-110, 6-604V-
220, 6-604%-110,
6-004%-150, 6-6G4%-
220, late

scnematic, chassis back, specifi-

cationx, vultape, resistance
Clartfied schematics

Aliznment, notes, sochet, Lrimmers

Alignnent, parts list

Schematic, socketl, trimrers,
voltage, resistance
Clarified schematics
Alignment, notes,
Alignment, parts list

17-5
17-6
socket, trimmers 17-3
17-4

RCD. Q1.15-5

16-6
16-7
17-16
17-17

17-18

16-1
16-2
16-3

16-4

NATL. CO-

OP.

PHILCO

OLYMPIC RADIO & TELEVISION, INC. (Cont'd)

MODEL

6-604%-110, 6-604%-
150, 6-604w-220,
ear]

6-604W-110, 6-604W-
150, 6-604W-220,
late

6-606U

6A-606

6A-606-U

6R-606

7-526

7-724

855-Ak

Phonocord
DA

471

861 Phonocord

872

Ck-2, Code ]2}

Ch-4, Code 121

CHi-6, Code 121

UN6-450

LN6-500

46-200, Code 125

See Model 6-604V-110, early

See Mode! 6-604V-110, late

Schematiec, alipnment, voltage

Alignment, battery data, cabinet,
socket, trimmers

Parts list

Schematie, socket, trimmers,
alignment, battery data, notes

Alignment, battery notes, parts
list

Schematie, alignment, voltagpe

Alignment, battery data, cabinet
socket, trimmers

Parts list

Schematic, socket, trimmers

alignment, battery data, notes
Alignment, battery notes, parts
lisu
Schematic, socket, trimmers,

alienment, hattery data, notes
Alignment, battery notes, parts
list
Schematic, parts list, voltage
Clarified schematics
Alignment, socket, trimmers

OPERADIO MFG. CO.
Schematic
PACKARD BELL CO.

Sec Model 861

Schematic

Cabinet, voltage, socket,
trimmers, alignment, miscel-
laneous servicing notes

Schematic, voltape, gain, coil
data, cabinet

Alignment, sockert,

Schematic

Cabinct, voltage, socket,
trimmers, alignment, miscel-
{aneous servicing notes

Schemutic, alignment, sochket
trimmers

Voltape, pain, coil data, paris

Schematic, voltage, cabinet

Alignment, socket, trimmers, gain,
dial data

Parts list

Scheratic

Clarified schematics

Clarified schematics

Clarified schematics, dial data

Alienment, voltage, socket
trimmers, cablnet, gain

Parts list

Schematic, alignment, socket,
trimmers

Voltape, cabinet, galn.resistance

Parts list

PHILCO COPP.

trimmers, parts

Schenatic, galn data
Socket, trimmers, chassis,
alipnment
(abinet, aial data, voltage and
resistance
Schemativ, galn data
Socket, trummers, chassis,
alignment
Dial data, pernmeabiltity tuner,
control unit, voltage and
resistance
Assembly
Schematic, gailn data
Socket, trimmers, chassis,
alignment
Dial data, permeability tuner,
control unit, voltage and
resistance
Asserbly
Schematic, galn
Alignment, socket, trimmers
Cahinet, chassis, contrel unit
Voltape, resistance
Cahinet, chassis, dial data
Schematic, gain,
Alignment, pushbutton adjustment
Chassis, sockebl, trimmers
Voltage, resistance
Cabinet, chassis, Jial data
Schematic, pain data
Socket, trimmers, chassis,
alipgnmert
Dial data, voltare and resistance,
cabinet

Misc.

17-14

17-y

'
%)

16-4
17-3
17-5

1¢6-1
16-2

'6-3
16-4

i6-t
16-7
16-¢
16-5

1€-6

16-7

17-7

16-9
16- 1t
le-11



PHILCO
RCA

PHILCO CORP. (Cont'd)
MODEL

46-1203, Code 125 Schematic, gain data
Record Changer: Pb:lco 46-1226
Socket, trimmers, chassis,
alignment
Dial data, cabinet, voltage and
resistance
48-214, Code 125 Schematic, cahinet, chassis,
dial data
Alignment, socket, trimmers
Voltage, resistance
48-460, Code 121 Schematic, cabinet, chassis
dial data
Alignment, socket, trimmers
Voltage, resistance
48-461, Code 121 Schematic
Alignment, chassis, socket,
trimmers
Cabinet, dial data
Voltage, resistance

80 Chanpges
PHILLIPS PETROLEUM CO.
___“”_TWUO[KNUCT__‘“'

3-1AX, 3-2AX Schematic, voltage
Alignment, socket, trimmers, dial
data, galn data
3-5A Schematic, alignment, voltage,
socket, trimmers
Cain, chassis

3-6A Schematic, cabinet, alignment
3-12A Schematic, battery data, socket,
trimmers

Alignment, cabinet

3-13A, 3-144,

3-154, 3-16A Schematic, alignment, socket
trimmers

3-17A, 3-18A Schematic, alignment, socket
trimmers

3-20A Schematic, socket, trimmers

Record Changer: W bodel 400 RCD.
Alignment, cabinet
3-61A, 3-71A Schematic
Clarified schematics
Clarified schematics
Alipnment, socket, trimmers

PILOT RADIO CORP.

Pilotuner See Model T601
T-411-U Schematic, socket, trimmers, note
Clarified schematics
Alignment, socket, trimmers
T-521 Schematic, voltage, socket,

trimmers, notes

Clarified schematics

Alignment, antenna notes, dial
data

T601, Pilotuner Schematic, alignment, dial data

Alignment, audio response,
sensitivity, cabinet

Chassis views, tuning adjustments

Voltage, resistance

Notes
T700 Schematic, alignment, socket,
trimmers
Clarified schematics
T741 Schematic

Clarified schematics
Clarified schematics
Alignment

PORTO-PRODUCTS INC.

Smokerette See Model SR-600
SR-600, Chassis 9040A
Smokerette Schematic, dial data, gain

Alignment, parts list, socket,
trimmers, voltage
9040A. Chassis See Model SR-600

THE PURE OIL CO. U.S.A.
W
SD15w(-5015,

5D25WG-5025 Schematic, coil data, voltage,
socket, trimmers
Alignment, trimmers, dial data
parts list

509 Schematic
Alignment, battery data, cabinet,
socket
516, 517 Schematic, alignment, socket
518, 519 Schematic, socket

PU%ITAN
See PURE CO., U.S.A.

H.C.A. MFG. CO.

Keceiver drive cords Changes
Cv-42 See Model 65F
Q18, Chassis 477

Se cond Production Changes

PAGE

16-12
15-45

16-13
16-14

17-11,12
17-10
17-13

17-15,16
17-14
17-19

17-17,18

17-20
17-21
17-22
Cc 17-§

16-1
16-2

17-1
17-2
17-3

17-4
17-5

17-6

17-17
17-8
CH. 15-1
17-5
17-9
17-10
17-11
17-12

17-1,2
s 16-1

16-2

16-3

16-4
16-5

16-6

17-6

16-1

16-2
17-1

17-2

17-3
17-4

C 17-5
17-27

C 17-6

R.C.A. MFG. CO. (Cont’d)

MODEL
Q36, Chassis RC-585

Q103, Q103-2, Q103A,
Q103A-2, Chassis
RC-1044

Q103X-2, Ql03AX,
G103AX-2, Chassis
RC-1044B

Ql21, Chassis RC-507U

Ql22, Ql22a, Chassis
RC-601, RC-601A

Q122X, Q122Xa, Chassis
RC-601D, RC-601E

QB12
QB13, Chassis RC-529A,
RC-612

QRS5N, Chassis
RC-563K

QUSIC, (USIM, QUSS

QU62, Chassis
RC-6021

QUT2, QU72A, Chassis
RC-1035

RC-474D, Chassis
HC-507L, Chassis
RC-529A, Chassis

RC-563k, Chassis

Schematic, voltage, notes

Clarified schematics

Alignment, wiring data

Alignment, socket, trimmers,
dial data, notes

Cabinet, panel controls, miscel-
laneous servicing notes

Parts list

Schematic, gain data, coil data,
notes

Clarified schematics

Socket, trimmers, alignment

Dials, miscellaneous servicing
data

lead dress notes, cabinets, dial
data, parts list

Changes

Schematic, gain dsta, coil
data, notes

Clarified schematics

Socket, trimmers, alignment

Dials, miscellaneous servicing
data

Lead dress notes, cabinets, dial
data, parts list

Changes

Schematic, voltage, lead dress
notes, miscellaneous notes

Clarified schematics

Alignment, socket, trimmers,
wiring data, dial data

Cabinet, control panel, dials,
miscellaneous servicing notes

Power supply data, loudspeaker
and cable connections, parts
list

Schematic, gain, voltage

Clarified schematics

R-f wiring diagram, loudspeaker
connections, dial data, speci-
fications, cabinet

Alignment, lead dress, receiver
dial

Alignment, socket, trimmers

Parts list

P-f schematic, receiver dial

Clarified schematics

Alignment, lead dress, receiver
dial

Alignment, socket, trimmers

fi-f wiring diagram, loudspeaker
connections, dial data, speci-
fications, cabinet

Parts list

Changes

Schematic, gain data, notes
Clarified schematics

PAGE
16-1
16-2
16-4
16-5

16-6
16-7

16-8

16-10
16-11
16-12

16-13
C17-6

16-14
16-15

16-16
16-17

16-18

17-1
17-2

17-3

17-6
17-7
17-8

17-4
17-5

17-6
17-7

17-3
17-8
C 17-5

16-19
16-20

Alignment, socket, trimmers, dial

data, coil and band switch dat
lead dress notes
Cabinet, control panels, dials,
miscellaneous servicing data
Parts list

Schematic, gain, voltage, align-
ment, socket, trimmers, lead
dress, change

Clarified schematics

Cabinet, changes, dial data,
parts

Changes

Schematic, voltage, gain
Clarified schematics
Clarified schematics
Clarified schematics, receiver
dial
Alignment, socket, trimmers
Loudspeaker connections, dial
data, cabinet, lead dress
R-f wiring diagram, control
mounting strip assembly
Parts list

Schematic, voltage, gain

Clarified schematics

Alignment, socket, trimmers,
cabinet, dial data

Phonograph notes, parts list

See Model X60

See Model Q121

See Model (B13

See Model GBS55X

a,

1¢-23

16-24
16-7

17-9
17-10

17-11
C 17-6

17-13, 14

17-9



R.C.A. MFG. CO. (Cont'd)

MODEL

RC-585, Chassis
RC-601, RC-601A,
Chassis
RC-601D, RC-601E,
Chassis
RC-602B, Chassis
RC-606, Chassis

KC-608, Chassis
RC-612, Chassis

RC-1004E, Chassis
HC-1017A, RC-1017B,
Chassis

RC-1034, Chassis
RC-1035, Chassis
RC-1044, Chassis

BC-1044B, Chassis

RC-1045, Chassis
RC-1046, Chassis
BC-1046A, Chassis
RC-1046B, Chassis
RC-1047, Chassis
BK-117, Chassis

RK-121, Chassis

RS-123, Chassis

RS-1000, Chassis

X60, Chassis RC-474D

5Q5, QI8

Chassis 477

2nd production

5Q12

54R5, Chassis
RC-1047

SSF, 66-1
55l
55U, 56X, 56X5, 65X

56 series, 61 series

$6X5, 56X10, 61-5,

61 Series

61-1, 61-2, 61-3

61-5

61-6, 61-7

61-8, 61-9, Chassis
RC-1034

61-10
62-1, Chassis

RC-1017A, RC-1017B

65BR9, Chassis
RC-1045

651, Chassis
BC-1004E, CV-42,
Chassis RS-1000

65X

65X1, 65X2, 65X8,
65X9, Chassis
RC-103 4

661X

See Model Q36
See Model (122

See Model Q122X

See Model QU62

See Model 67AV1

Record Changer: R.C.A. Model
960260-1

See Model 68RI1

See Model QBI13

See Model 65F

See Model 62-1

Record Changer: R.C.A. Model
960260-2

Changes

17-13,14

RCD.CH. 15-17

RCD.CE. 15-17
C

See Mode! 61-8 16-31
See Model QU72 17-21
See Model Q103 16-8
Changes C 17-6
See Model Q103X 16-8
Changes C 17-6
See Model 65BER9 17-25
See Model 66X12 17-29
See Model 66X11 17-29
See Model 66X13 17-29
See Model 54E5 16-28
See Model 711V2 17-44
See Model 612V1 17-31
Record Changer: R.C.A. Model

RP176 HCL.CH. 17-1
See hiodel 612V1 17-31
See Model 711V2 17-44
Record Changer: li.C.A. Model

RP176 RCD.CH. 17-1
Record Changer: BR.C.A. Model

960001-5 C 17-5
See Model CV-42 17-27
Schematic, voltage, sensitivity 16-25
Clarified schematics 16-26
Cabinet, pushbutton data, socket,

trimmers, alignment, dial data 16-27

C 17-5

Changes
Changes C 17-6
Schematic, gain data, voltage,

socket, trimmers, alignment,

lead dress notes 16-28
Miscellaneous servicing notes,

chassis 16-29
Cabinet, parts list 16-30

Changes
Changes
Changes
Changes

Changes
Changes
Changes
Changes
Changes
Changes
Changes

Schematic, gain data, voltage,
socket, trimmers, alignment,
dial data

Cabinets, lead dress notes,
parts list

Changes

Schematic, gain data, voltage
Record Changer: R.C.A. Model
960260-2

Cabinet, socket, trimmers,

alignment, dial data, controls

Schematic, voltage, gain,
alignment, socket, trimmers,
dial data, notes

17-7

17-6

00NO0NO 000
—
3
4

17-7

16-31

16-32
C 17-6

16-33

RCC. CII. 15-17

16-34

17-25

Battery data, cabinet, lead dress,

parts list

Schematic, voltage, painm,
alignment, socket, trimmers
dial data, lead dress

Specifications, cabinet, parts
list

Changes

Changes
Changes

17-26

17-27

17-28
C 17-7

RCA
RAD.KITS

R.C.A. MFG. CO. (Cont'd)
MODEL PACE

66X11, Ch.RC-1046A;
66X12, Ch.KC-1046,
66X13, 66X14, 66X15
Ch.RC-1046R

Schematic, voltage, gain,

alignment, dial data, socket,
trimmers, lead dress 17-29
Cabinets, circuit data, parts list 17-30
66-1 Changes C 17-6
67AV]1, 67V1, Chassis
RC-606 Schematic, gain data, voltage,
coil data 16-35
Record Changer: H.C.A. Model
960260-1 RCD.CII. 15-17
Clarified schematics 16-36
Socket, trimmers, alignment,
speaker connections, antenna
data, dial data 16-37
Cabinet, lead dress notes,
controls, chassis 16-38
Dials, parts lJist 16-39
68R1, 6812, 68K3,
68R4, Chassis
RC-608 Schematic, gain data, voltage 16-40
Clarified schematics 16-41
Socket, trimmers, alignment 16-42
Cabinets, dial data, chassis,
lead dress notes, miscellaneous
servicing notes 16-43
Dials, parts list 16-39
85T2 Changes C 17-8
85T8 Schematic, coil data 16-44
Clarified schematics 16-45
Socket, trimmers, alignment,
cabinet, voltage 16- 46
Parts list, miscellaneous
servicing data 16-47
1124 Changes C 17-8
177 Chassis, Second
Production See Model Q18 C 17-6
515 Schematic, gain data, voltage,
cabinet, notes 16-48
Clarified schematics 16-49
Socket, trimmers, alignment
dial data, parts list, lead
dress notes 16-50
612V1, 612V3, Chassis
RK121, RS123 Schematic, gain, voltage 17-31
Record Changer: {1.C.A. Model
RP176 KCD. CH. 17-1
Clarified schematics 17-32
Clarifred schematics 17-33
Power amplifier schematic, voltage
chart, socket, speaker connec-
tions 17-34
Wiriny diagram 17-35
Alignment, socket, trimmers,
lead dress 17-36

Alignment, dial data, diagram data 17-37
Pushbutton, phono schematic
power cable, tuning shaft and

clutch assembly 17-38
Cabinets, control panel 17-39
Antenna notes and connections

specifications 17-40
Phono data, notes 17-41
Phono data 17-42
Parts list 17-43

711V2, Chassis
RK117, RS123 Schematic, voltage 17-44

Record Changer: RCA Model

960001-5 C 17-5
Power amplifier schematic

socket, voltage chart 17-45
Clarified schematic 17-46
Clarified schematic 17-47
Clarified schematic 17-48
Clarified schematic 17-49
Alignment, lead dress 17-50

Alignment, socket, trimmers, dial
data, dipole and loop data,

control panel 17-51
Pushbutton, wiring diagram 17-52
Phonograph schematic, back view
of cabinet 17-53
Antenna notes, cabinet, dial
scale, parts list 17-54
Parts list 17-55
THE RADIO CRAFTSMEN INC.
6 tube kit Schematic, coil assembly 17-1
Clarified schematics 17-2
RADIO DEVELOPMENT & RESEARCH CORP.
(VAGIC TONE)
504
Schematic, socket, voltage 17-10
RADIO KITS, INC.
Ss5C Schematie, alignment, dial data,

volt age 17-1



RAD.KITS

SEARS

RADIO KITS, INC. (Cont'd)
MODEL PAGE
SCS (Cont'd! Chassis, socket 17-2
Wiring diagram 17-3
210 Schematic, parts list, switch
data 17-4
Wiring diagram, socket 17-3
Wiring diagram 17-5
RADIO MFG. ENGINEERS INC.
VI 1523 Schematic, parts list 17-1
Clarified schematics 17-2
Notes, specifications 17-3
Notes 17-4
Notes 17-5
Alignment 17-6
Alignment, parts list, voliage 17-7
Cabinet 17-8
Chass1s views, trimmers 17-9
Chassis 17-10
RADIO AND TELEVISION INC.
D-68706, SF-6810,
T-4000, T-40006-1/2 Schematic, resistance, voltage
notes 16-1
Record Changer: Farnsworth
Model P-5] RCC.CH. 15-1
Clarified schematics 16-2
Switch data, coil data, I-F
transformer data, socket,
trimmers, notes 16-3
Alipnment, oscillograms 16-4
Alignment, parts list 16-5
RADIO WIRE TELEVISION
AFA E
1380 See Wells Gardner Model 71 8-33
Bp-12 Schematic, battery data 16-1
Lbattery data, operating data 16-2
C29 See Garod Model 389 11-4
C36 Sce Garod Model 4159 10-25
FA-15 Battery data, operating data 16-3
J51p Schematic, cahinet, power supply
notes 1€-4
MC-11 Schematic, voltage 16-5
Socket, trimmers, alignment 16-6
JS-172 See Fada Mode! P24-PL72 13-2
JS-241 See Fada Model 177 13-9
J§-310 See Fada Model 278 13-19
M70, M71 Schematic, socket, switch data
trimmers, voltage 17-1;2
Clartified schematics 17-3,4
Alignment, socket, trimmers 17-5
Parts list 17-6
M70A Schematic, switch data, socket,
trimmers 17-7.8
Clarified schematic 17-9,10
Alignment, sochet, trimmers 17-14
Parts list 17-6
141 Schematic, cabinet fo-
35p Schematic, cabinet, parts Misc. 17-11-
list
240T Schematic, cabinet lo-2
35 Schematic Mise.17-12
REGAL ELECTRONICS CORP.
700 Schematic, socket, voltage 17-1
T47 Schematic 17-2
Alignment, battery data, back
chassis 17-3
800, 801 Schematic 16-1
900 Schematic, voltage 16-2
Clarified schematics 16-3
1049 Schematic, voltarge 1e-2
Clarified schematics 16-4
1749 Schematic, voltage 17-4
Clarifred schematics 17-5
Clarifred schematics 17-¢6
Alignment, socket, trimmers 17-7
REMLER CO., LTD.
AIP5-5-3 Changes C 17-8
5100 Schematic, notes Misc.16-9
53008, 5300B1, 53001 Schemat1c, cabinet Misc.17-13
REXEL. MERCHANDISE COMPANY
L-266 Schematic, voltape, socket,
trimmers, alignment, notes,
battery data Je-1
Alignment, battery data, parts
list 16-2

REXEL MERCHANDISE COMPANY (Cont’'d)

MODEL
L-26b-A Schematic, voltage, socket,
trimmers, alignment, notes,
battery data
Alignment, battery data, parts
list
L-266-U Schematic, voltape, socket,
trimmers, alignment, notes,
battery data
Alignment, battery data, parts
list
ROBERT- LAWRENCE ELECTRONICS CORP.
101-6T, 201W-6T Schematic, cabinet, dial data
Socket, trimmers, voltage,
resistance
102-L-61 Schematic, cabinet, dial data,
socket, trimmers
Clarified schematics
Voltage, resistance
201W-oT See Model 161-61
RYAN SALES COMPANY
C5TS3 Schematic, notes
Socket, trimmers, alignment,
voltage, notes

SCOTT RADIO LABORATORIES, INC.

Imperial, All Wave Schematic
800-B Changes
800-k6 Partial schematic, parts list,
attenuator, notes
SEARS ROEBUCK & CO.
USTLVERTONE)
6686, Chassis 139.151 Schematic, notes, parts list,
wiring diagram
7020, Chassis 101.807 Schematic, voltage, dial data,
alignment
Chassis, socket, trimmers, notes
Parts list
7021, Chassis
101.807A Schematic, voltage, dial data,
alipnment
Chassis, socket, trimmers, notes
Parts list
7054, Chassis 101.808 Schematic, voltage, dial data
alignment
Chassis, socket, trimmers, noltes
Parts list
7070, Chassis 1061.817 Schematic, parts location,
voliage
Alipnment, socket, trimmers
Parts list
7080, Chassis 101.809 Schematic, voltave, dial data,
notesx
Alipnment
Socket, trimmers, chassis
Parts list
7100, Chassix JOL1.81] Schematic, voltage, dial data
notes
Alignment
Socket, trimmers, chassis
Parts list
7165, Chassis 101.823,
Chassis 101.823-1 Schematic, voltage
Socket, trimmers, chassis
Alignment, miscellaneous
servieing notes
7166, Chassas
TUT. 4231, Chassis
J01.823-1A Schematic, voaltage
Socket, trimmers, chassis
Alignmenc, miscellancous
SCrvICing noles
72106, Chassts
101.820 Schematie, dial data. speciti-
cations, voltape
\lignment, chassis. sacket,

R0NG, Chassis
132.838

8005, Chassis
132.839y

8N5N, Chassis
161.813

trimmers
Parts list
chassis,

Schematic, speciflica-

tions, voltage

Aldpument, sochet

Part < list

Schematie, voliage

Alienment, socket

Chassis, dial data

Schematic. dial data. socket,
voltage

Ali1gnment, chassis

Parts [ist

PACE

17-1
17-2
17-

17-4

17-5
17-1

16-1
16-2



MODEL SEARS ROEBUCK & CO. (Cont'd)
8072, Chassis
101.834 Schematic, socket, voltage,
parts list
Alignment. chassis
101.807, Chassis See Model 7020

101.807
101.808
161.809

101.811

101.813
101.817

101.820
101.823

A, Chassis

, Chassis
, Chassis

, Chassis

, Chassis

, Chassis

, Chassis
, Chassis

101.823A, Chassis

10]1.823
101.823
101.834
132.838

132.839
139.151

-1, Chassis
-1A, Chassis
, Chassis
, Chassis

, Chassis
, Chassis

See Model 702]
Sce Model 7054
See Model 7080

See Nodel 7100

See Model 8050
See Model 7070

See Model 7210
See Model 7165
See Model 7166
See Model 7165
See Model 7166
See Model 8072
See Nodel 8000

See Model 8005
See Model 6686

THE SEIBERLING RUBBER CO.

1A5

9AC

L-2841, L-284\NA,
1.- 284N\, L-2B4NR,
L-284%

111284GA

1u285p

11'293CT

1U-309-1, 1U-309-K,
1U-309-w

247

276P

2840A,  L284CA

285P, 11285P

280P, 286PR

293CT, IU293CY

302-1, 302.7, 302-w

309-1, 308-N, 309-R,
3049-%

510

408

427

Schematic, alignment, dial data,
socket, trimmers, voltayge,
resistance

Chassis, gain

Schematie, alignment, diasl data,
gain, socket, trimmers,
voltage, resistance

Chassis

SENTINEL RADIO CORP.

Schematic,
Alignment,
chassis
Parts list, notes
See Model 284CA
See Model 285D
See Aodel 293CT

voltage

socket, trimmers,

notes, voltage
dial data. chassis,
trimmers

Schematic,
Alignment,
socket,
Parts list
Schematic,
trimmers,

voltage, socket,

chassis

Alignment, battery data, notles
Parts list
Schematic, voltage, notes

sockhet, trimmers,
butiery data

Al ignment,
chassis,

Battery data, parts list, notes

Sehematie, cabluet, voltage,

Alipgnment, sochet, trimmers,
chiassas

Parts list

Schematice, veltage

Alignment, sochet, trinmers,
chassin

Parts list, battery data, notes

voltape
socket,

Schematic,
Allpument,
chassas
Parts list,
Sehematic,
ltccord Changer:
Instrument 205
Aligument, socket,
chassis
Parts list,
sthematic
Clurtfied schematics
Al yament
Allgnment
Chassis, dial data,
trimmers, voltapge
Parts st

trimmet s,
cabinet,

voltaype

General

Trimrers,

notes

sorket,

voltare
chass1 s,

notes,
Jdial data,
trimmers

Schematie,

Alignment,
sochet,

Schematie

SETCHELL-CARLSON, INC.

socket, trimmers,
parts list

Schematie,
cabtnet,
Schematic

notes

battery data

HCD. CH.

PAGE

17-13
17-14

16-1
16-1
16-1
16-4
16-1
16-8
16-4
16-1
16-8
17-11
17-15
17-2
17-15
17-4
16-6
16-6
16-6
16-6
17-13
17-6
17-15
17-8
17-1

17-9
17-10

17-2
16-20

SETCHELL- CARLSON, INC. (Cont'd}

SEARS

SPARKS

MODEL PAGE
437 Schematic, cabinet, socket,
trimmers, parts list 17-2
447 Schematic, socket, trimmers,
cabinet, notes 16-2
SIGNAL ELECTRONICS, INC.
341T Schematic, dial data, sacket,
alignment Misc.16-10
SILVERTONE
See SEARS ROEBUCK & CO.
SONORA RADIO & TELEVISION CORP-
A, Chassis See Model A-11 16-1
A-11, Chassis A Schematic l1o-1
RLMU-176 Schematic, alignment 16-2
RDA, RDAU Schematic, parts, socket
trimmers, voltage 17413
Alignment, notes 7-2
RDU-209 Changes € 17-8
RE1 Schematic, parts list, socket,
trimmers, switch data,
voltage 17-3
Clarified schematics 17-4
Alignment, notes 17-5
RCMF-212, BCME-230 Schematic, socket, trimmers,
alignment, notes 16-3
lik-215, hkRU-215 Schematic, notes 16- 4
Alipnment 16-2
KMR Schematie, parts list, socket,
switch data, trimmers, voltage 7-6
Record Changer: QOak Model
6666 I.CE. Gl 15-1
Clarified schematics 17-7
Alignment, automatic tuning 17-6
RQ-222, h(l-222 Schematic, socket, trimmers,
alignment 16-5
RYML-224 Schematic, battery notes,
alignment, socket, trimmers 16-0
RZIU Schematic, parts list, voltage 17-0
Alignment, notes, socket, trimmers 17-10
RZ1i-222 Schematic, voltage 17-11
Alignment, parts list, notes,
socket, trimmers 17-12
WA-naAl scheratic, snclet, trimmers,
tuning data 16-7
Alignmenz 16-4
WCU-246, WCL-247 Schematic, notes, parts list,
alignment, socket, trimmers,
voltage 17-13
WoU Schemativ, parts list, socket,
trimmers 17-14
Alignment, notes, battery data 17-15
WGiT, WO Schematic, socket, trimmers,
alilgnment, antenna notes 16-8
WJ, Wit Scheratic, alipnment, parts list,
sochet, trimmers, notes, voltapge 17-16
SOUND VIEW MARINE CO.
Sea Mate Schematic Misc.17-14
SPABKS-WITHINGTON CO.
ARTO!
5-16, 5-Awle Schematic, parts list, socket,
trimmer s 17-1
Alignment, chassis, voltage 17-2
5-26, 5-26P>, 5-26X Schematir, dial data, voltage 16-1
Alignment, socket, trimmers 16-2
il Schematic, dial data, notes 16-3
Alignrent, socket, trimmers,
sensitlivity, notes 16-4
Voltape 16-5
ob IR Schematic. notes 16-6
Voltape 16-5
Alignment, sochket, trimmers 16-7
Roto-selector notes, dial data,
miscellaneous servicing notes 16-8
612D Schematic 16-9
Alignment, sochet, trimmers,
dial data, notes 16- 10
Tuner notes, tuning panel,
voltape, chassis, notes 16-11
6-26, 0-26PA Schematic, dummy antenna 16-12
Clarified schematics 16-13
Alignment, socket, trimmers,
voltage 16-14
10 series, 1U-21 Schematic, parts list, voltage 17-3
‘larified schematics 17-4
Clarified schematics 17-5
Alignment, chassis, socket,
trimmers 17-6
1U-76-PA Schematic, parts list, socket,
trimmers 17-7,8
Clarified schematics 17-9,10
Alignment 17-11
FM alignment 17-12
M oalignment 17-13
Ial alignment. voltape chart 17-14



SPARKS
TEMPLE

SPARKS-WITHINGTON CO. (Cont’d)
MODEL PACGE
8438X Schematie, parts list, voltage 17-15, 16
Clartfied schematics 17-17
Clarified schematics 17-18
Clarified schematics 17-19
Clarified schematics 17-20
Alignment 17-21
Alignment, socket, trimmers 17-22
SPA?}HN
See SPARKS-W GTON CO.
SPIEGEL, INC.
G518 Schematic, socket, alignment 17-1
G725 Schematic 17-3
Record Chlianger: VM Model
800 RCD.Cit. 17-1
Clarified schematics 17-4
Clarified schematics 17-5
Ali1gnment, socket, trimmers 17-6
T-2625 Schematic 16-1
Clarified schematics 1¢-2
Alignment, socket, trimmers,
miscellaneous servicing notes 16-3
831 Schematic, voltage 16-5
Clartfied schematics 16-6
Chassis, socket, trimmers,
alignment, pushbutton data 16-7
5000 Schematic, alignment parts list,
socket, trimmers 17-7
5000-2 Schematic, alipnment, parts list,
socket, trimmers 17-8
5003 Schematic, alignment, parts lise,
socket, trimmers 17-9
5008 Schematic, alignment, parts list,
socket, trimmers 17-10
5015 Schematic, alignment, parts list,
socket, trimmers 17-11
5019 Schematic, alignment, parts list,
socket, trimmers 17-12
l,attery data, cabinet 17-13
5020 Schematic, socket, trimmers,
alignment, notes 16- 4
lattery data 16-3
5021 Schematic, alignment, parts list,
socket, trimmers 17-14
5024 Schematic, alienment, parts list,
socket, trimmers 17-15
5625 Schematic, alignment, parts list,
socket, trimmers 17-16
Battery data, cabinet 17-13
5030, 5031 Schematic, alignment, parts list,
socket, trimmers 17-17
5050 Schematic, alignment, parts list,
socket, trimmers 17-18
5052 Schematic, alignment, parts list,
socket, trimmers 17-2
STEWART WARNER CORP.
A41T1 Schematic, coil assembly, dial
data, voltape 17-1
Alignment, chassis, gain, tuner
assembly 17-2
Parts list 17-3
ASIT1, A5172,
AS1T3, AS1T4 Schematic, coil assembly, dial
data, voltage 4
Alignment, ¥ain, sochet, trimmers 17-5
Parts list 17-6
A61CR1, A61CK2,
A61CR3, A61CR4 Schematic, coil assembly, dial
ata, notes, voltage 17-7
Record Changer: SThW.WAN Aodel
VM505339 RCD.CH. 17-14
Alignment, pain, socket, trimmers 17-8
A61P1, A61P2,
A61P3 Schematic, coil assembly, dial
data, notes, voltages 17-9
Alignment, gain, socket, trimmers 17-10
Parts list 17-6
A92CR3, A92CRé6 Schematic, coil assembly, switch
data, voltage 17-11,12
Record Changers: STEW.WAR Model
%504138 for Model AS2C1t3 RCD.Ch. 17-1
Model VM504932 for iodel
A92CR6 RCL.CH. 17-4
Clartfied schematics 17-13,14
Clarified schematics, gain 17-15
AM alignment 17-16
Dial data, tuner adjustment 17-17
FM alignment 17-18
Visual alignment of fm 17-19, 20
Parts ist 17-21
9010A Schematic, audio oscillation
notes, voltage, dial data, gain
data 16-1,2
Clarified schematics 16-3
Clarified schematics 16-4
Clarified schematics 16-5
Alipgnment 16-6

STEWART WARNER CORP. (Cont'd)
MODEL PAGE
9010A (Cont'd) Alignment, socket, trimmers,
co1l data, switch data 16-7
Parts list 16-8
9013-A Schematic, switch data, coil data 16-9
Clarified schematic 16-10
Parts list, pain data, dial data 16-11
Alignment, socket, trimmers 16-12
Voltage 16-8
9017-A, -B Changes C 17-8
STROMBERG CARLSON CO.
1105 Schematic, socket, trimmers,
voltage, gain 16-1
Wiring diagram, changes, notes 16-2
Alignment, parts list, notes 16-3
1110 Schematic, voltage, gain 16-4
Clarified schematics 16-5
Wiring diagram, notes 16-6
Alignment, socket, trimmers,
dial data, parts data, IiF
adjustments 16-7
1135 Schematic, notes, gain data 16-9,10
Wiring diagram 16-8
Voltage, sochet, trimmers 16-16
Alignment, I'F adjustment 16-17
KF adjustment, socket, trimmers,
parts list, dial data 16-18
Dial data, parts list 16-19
11354 Schematic 16-11,12
Clartfied schematics 16-13
Clarified schematics 16-14
Clarified schematics 16-15
1210N2-8, 1210M2-W,

1210M2-Y, 1210PC-M,

1210PG-%, 1210PL-M,

Series 10-11 Schematic, parts list 17-1,2

Record Changers: M2 series uses
Seeburg MNodel 1. RCD.CH. 15-18
PC series uses Webster
Model 56 LCL.CH. 15-10
PL series uses Seeburp
Model A RBCD.CH. 15-2
Clarified schematics 17-3,4
Clarified schematics, parts list 17-5
Alignment, diusl data, socket,
trimmers 17-6
Chassis, parts list 17-7
TELECHRON, INC.
Musalarm See Model 8159 16-1
8H59 Schematic, voltage, sockets,
notes 16-1
Cabinet, aligurent, dial data,
trimmers, miscellaneous
servicing notes 16-2
Parts list, clock servicing data 16-3
Clock movement assembly, parts
list 16-4
TELECOIN CORP.
MSTS4 Schematic, socket, trimmers,
voltape 16-1
Cabinet, aligrment, notes 16-2
TELE- TONE RADIO CORP.
Dynamite See Model 135, Series H Misc.16-11
Series | See Model 135 Misc. lo-11
Series N See Model 138 Misc.16-11
CA, Chassis See Model 133 17-1
R, Chassis See Model 145 17-1
T, Chassis See \odel 150 17-3
U, Chassis See Model 156 17-4
W, Chassis See Model 152 17-3
117, 117A, 118, 119 Changes Cc 17-8
133, Chassis CA Schematic, parts list 17-1
Cabinet 17-2
135, Dynamite,

Series il Schematic Misc.16-11
138, Series \ Schematic Misc. 16-11
145, Chassis R Schematic, parts list 17-1

Cahinet 17-2
150, Chassis T Schematic, parts list 17-3
Cabinet 17-2
152, Chassis R Schematic, parts Jist 17-1
Cabinet 17-2
152, Chassis w Schematic, parts list 17-3
Cabinet 17-2
156, Chassis Schematic, cabinet, parts list 17-4
TEMPLETONE RADIO MFG. CORP.
G418 Schematic, alignment, socket 17-1
G-612 Schematic, alipnment, socket 17-2
€725 Schematic 17-3
Clarified schematics 17-4
Clarified schematics 17-5
Alignment, socket, trimmers 17-6



TOM _THUMB
(See AUTOMATIC RADIO MFG. CO., INC.)

MODEL PAGE
TRADIO
LS Schematic, parts list 17-1
Alignment 17-2
L-U6 Schematic, parts list, socket 17-3
Alignment 17-4
Cabinet, chassis rear view 17-5
T-U6-1 Schematic, parts, socket 17-6
Timer assembly 17-7
Timing unit 17-8
Chessis rear view 17-9
Cabinet 17-10
TRANSVISION INC.
7 Inch Kit Schematic 16-1,2
Cabinet, circuit functions 16-3
Circuit functions 16-4
TRAVLER RADIO CORP.
5003, 5004, 5005,
5006 Schematic, socket, trimmers,
alignment 16-1
5015 Schematic, alignment, parts
list, socket, trimmers 17-1
5019 Schematic, socket, trimmers,
alignment, battery data 16-2
5027 Schematic, alignment, socket,
trimmers, parts list 17-2
Battery data, cabinet 17-3
5028 Schematic, alignment, parts list,
socket, trimmers 17-4
['attery data, cabinet 17-3
5030, 5031 Schematic, socket, trimmers,
alignment 16-3
5050 Schematic, alignment, parts list,
socket, trimmers 17-5
5051 Schematic, alignment, parts list,
socket, trimmers 17-6
5052 Schematic, alipnment, parts list,
socket, trimmers 17-7
5055 Schematic, alignment, parts list,
socket, trimmers 17-8
TRUETONE
See WESTERN AUTO SUPPLY CO.
UNITED MOTORS SERVICE
R-705 Schematic, voltage 17-1
Alignment, cabinet, coil data,
notes 17-2
Chassis, socket, trimmers 17-3
Control unit, voltage 17-4
Parts list 17-5
Parts list 17-6
R-1227, K-1228,
R-122 Schematic, voltage, socket,
trimmers, chassis lo-1
Parts list, dia}l data, coil data,
alignment, cabinets le-2
R1230, 1K1230A, 11231,
R1231A, R1232 Schematic, voltage 17-7
Coil data, dial data, voltage 17-8
Alignment, chassis, socket,
trimmers 17-9
Parts list 17-10
Cabinet, parts list 17-11
R1251, R1252, X Schematic, specifications 17-13,14
l'ecord Changer: Seeburg Model
L. i’CD. Cit. 15-18
Clarified scnematics, parts
list 17-15,16
Clarifred schematics 17-17,18
Clarified schematics, cabinet 17-19,20
Alignment 17-21
Chassis views 17-22
Chassis top view 17-23
Chassis top view, hottom view,
calibration data 17-24
Dial data 17-27,28
Parts list 17-31, 32
Pushbutton data 17-25, 26
Voltage 17-12
R1251, R1252, XX, MXX Schematic, pushbutton data 17-25,26
kecord Changer: Seeburg Model
RCD.CH. 15-18
Clarified schematics, dial
data 17-27,28
Clarifieu schematics 17-29,30
Clarifiea schematics, parts
Pist 17-31,32
Alignment 17-21
Chassis views 17-22
Chassis top view 17-23
Chassis top view, bottom view,
calibration data 17-24
Parts list 17-15,16
Voltage 17-12

TOM
WELLS

UNITED MOTORS SERVICE (Cont’'d)

MODEL PAGE
R-1408, R-1409 Schematic, voltage, socket,
trimmers, chassis, dial data,
coil data, battery data 16-3
Alignment, parts list, cabinet 16-4
980690 Revised,
980733, Buick Schematic, cabinets 16-5
Voltage, socket, trimmers,
transformer data, coil data 16-6
Pushbutton data, parts list,
tuner, alignment 16-7
980733 See Mode! 980690 Revised
982399, Oldsmobile Schematic, voltage, tuner 16-8
Pushbutton data, cabinet, parts
list 16-9
Voltage, socket, trimmers,
alignmrent 16-10
984170, Pontiac Schematic, voltage, pushbutton
data 16-11
Voltage, dial data, power pack
leyout, socket, trimmers,
alignment 16-12
684172, Pontiac Schematic, alignment, voltage 17-33
Tuner assembly, chassis 17-34
Parts list 17-35
U.S. TELEVISION MFG. CO.
5-16M Schematic 16-1
Voltage, alignment, socket,
trimmers 16-2
5-36MPA Schematic 16-1
Voltage, alignment, socket,
trimmers 16-2
VIEWTONE. TELEVISION & RADIO CORP.
VP100, VP10OA, VP101A Schematic, socket, trimmers 16-1,2
Miscellaneous servicing note,
operation data 16-3
Antenna notes, alignment 16-4
V-LECTRICAL ENGINEERING CO.
2463, 74640 Schematics, parts list Misc. 17-15
Record Changer: Webster Model
S6 RCD. CH. 15-10
WALEEREEN CO.
AETNA)
505 Schematic, parts list 17-1
Alignment, dial data, specifi-
cations, voltage 17-2
WARWI%% MFG. CO.
Cll0 Schematic, socket, trimmers,
alignment 16-1
Record Changer: \Milwaukee
16700 KCD. Cii. 15-1
11011 Schematic, parts list 17-1
Alignment, socket, specifications,
trimmers 17-2
11305 Schematic, socket, trimmers,
alignment 16-2
11411-N Schematic, parts list, speci-
fications 17-3
Alignment, installation, socket,
trimmers 17-4
11801 Schematic, parts list, speci-
fications 17-5
Alignment, socket, trimmers 17-6
11802v-M Schematic, parts list, speci-
fications 17-7
Alignment, socket, trimmers 17-8
12310w, 12312M Schematic, antenna connectlions,
specifications 17-9
Clarified schematics 17-10
Alipgnment, socket, trimmers 17-11
Parts list 17-12
12801 Schematic, parts list 17-13
Alignment, socket, trimmers,
specifications 17-14
WATTERSON RADIO MFG. CO.
4582 Changes c17-9
1725 Schematic Misc. 17-15
4782 Schematic, battery data,
alignment 16-1
4790 Schematic, antenna data,
alignment 16-2
VELLS-GARDNER AND (CO.
35A86-750 Schematic, coil data, voltage 17-1
ftecord Changer: Oak Model
66606, RCD.CiH. 15-1
Clarified schematics 17-
Alignment, dial data, socket,
specifications, trimmers 17-3
Parts list 17-4



WELLS

ZEN

ITH

PAGE

17-5

17-1
17-6

17-7
17-8

WELLS-GARDNER AND CO. (Cont’d)
MODEL
436A76-670 Schematic, coil assembly,
dial data, voltage
Kecord Changer: [arnsworth Model
P-51 RCD. CII.
(larified schematics
Parts list
Alignment, socket, specifi-
cations, trimmers
WESTERN AIR PATROL
W835. Chassis See Model 587
587, Chassis W835 Schematic, alipgnment, tubes,
parts list
Clarified schematics
WESTERN AUTO_SUPPLY CO.
(TRUETONE)
DIlso I Changes
D- 1644 Schematic, disl data, voltage
Alignment, parts list, socket,
trimmers
1645, Issue C Changes
D-1747, D-1748 Schematic, specifications
Clarified schematics
Clarified schematies
Alignment, coil assembly, dial
date, trimmers
Parts list
D26 16 Schematic, voltage, selecLivity,
sensitivity
Alivnment, socket, trimmers,
dial data, pushbutton data
Parts list
L2619 Schematie, voltape, sochetl, notes
Purts lTist, dial data
Alignment, trimners, sensitivity,
selectivity
£2621 Schematiec, parts list
Alignment, chussis, dial dava
D2623 Schematic, parts list, voltage
Alignment, antenna, socket
L2624 karly, D2030 Schematic, coil data, selectivity,
sensitivity
Clarivfied schematics
Socket, trimmers, alignment,
voltage, dial data, notes
Parts list
L2624 late Schematic, coil data, selectivity,
sensitivity
Clarified schematics
Socket, trimmers, alignment,
voltage, dial data, notes
Parts list
D2630 See tlodel 12624 Early
D2642 Schematic, dial data, speci-
fications, voltage
Alignment, parts list, socket
02644 Schematic, noles
Alignment, socket, trimmers
D2b45 Schematic, voltape, socker,
trimmers, coil data
Clarified schematics
Alignment, trimmers, dial data,
parts list, selectivity,
sensitivity
C2nel Schematic, dial data, specifi-
cations
Alipgnment, chassis, coil asserbly,
parts list
2691 Schematic

D2718, D2718A

D2745

D3720

L3721

1-104,
H-108

11-105,

Clarified schematics

Alienment, dial data, socker,
specifications

Chassis, parts list, voltage

Schemalic

Clartfied schematics

Alignment, dial data, socket,

specifications
Parts list, specifications,
voltage

Schematic, coils dial data,
voltage

Record Changer: InvL. Det. Model
650 NCL. CH.

Clarified schematics

Alignment, dial data, parts list,
specifications, trimmers

Schematic,
Alignment,
Dial data,
Schematic
Alipnment,
Dial data,

voltage
socket
parts list

socket

parts list

WESTINGHOUSE ELECTRIC CORP.

1U-107,

Changes

Cc 17-9

WESTINGHOUSE ELECTRIC CORP. (Cont'd)

MODFL, PAGE
11-104A, H-1054,
H-107A, H-108A Changes Cc 17-9
H-104B, H-10SIs. 11-107B,
1-1088, H-110B, H-11R,
H-137B, H-1381
Chassis V-2102-4 Schematic, voltage 17-1
Clarified schematics 17-2
Clarified schematics, parts list,
socket 17-3
Chassis 17-4
H-1048, 11-1058,
=107, H-108L,
tH-1106. H-111H,
11-1370s, 1-136k
Chassis V-2102-5 Schematic, voltaye 17-5
Clarified schematics 17-¢
Clarified schematics 1727
Clarified schematics 17-8
Chassis 17-4
H-113, #-114, I*-11e,
H-117, 11-119 Schematic, notes l16-1,2
Clarified schematics 16-3
Parts layout 16-5
Alignment, socket, trimmers,
dial data, notes 16-6
Parts list, pushbutton data,
cabinets 16-7
14-122, 1+-130 Changes C 17-9
1-133 Schematic, voltage, dial data,
socket, trimmers, cabinet,
notes 16-8
Alignment, parts list, chassis 16-10
1-137L, H-1381,
Chassis V-2102-3 See Model 1-104F 17-1
15-137¢, 11-136L,
Chassis V-2102-5 See Mode! [-104B 17-5
I1-148 Schematic, voltage, chassis,
sochet, trimmers, dial data,
cahinet 16-9
Alignment, parts list, chassis 16-10
1-157 Scliematic, cabinet, specifi-
cations. voltage 17-9
Alignment, chassis, socket,
trimmers 17-10
Dial data, parts lisc 17-11
[1-165 Schematic, cabinet, specifi-
cations, voltage 17-12
Alienment, chassis, dial data,
socket, trimmers 17-13
Parts list 17-14
wWhi-470 Schematic, alignment, cabinet,
notes, voltage 17-15
Parts list, specifications 17-16
Chassis v-2102-3 See Nodel H-104F 17-1
Chassis V-2102-5 See Model [i-1041 17-5
WILCOX-GAY CORP.
6A10, 6420 Schematic 17-1
fiecord Chanper: Wilcox-Cay
ilodel €115 PCL.CH. 17-7
6L.451¢, 6N45), 611454 Schematic, notes, voltape 17-2
necord Changer: Wileox-Cay
Aodel 6L45 BenR e, 17-7
WOOLARQC
See PHILLIPS PETROLEUM
ZENITH RADIO CORP.
tC54 , Chassis See Vodel 4h040 16-1
1E41, Cliassas See lindel 4CEUU J7-1
4Ce6U, Chassis 1k4] Schematie, co1l data, pain,
voltare 17-1
Alignment, parts list, socket,
trimmers 17-2
1R040, 4k040C,
Chassis 4054 . bchematic, voltage, pain, coil
data 16-1
Clarifired schematics 16-2
Alipgnment, socket, trimmers,
dial data, parts list 16-
5C41, Chassis Changes C17-14
5C1G, 5C40Z, Chassis See Viodel S(.003 -4
SUA9ZZ, Chassis See Vodel 5C003Z7 16-5
SC50, Chas See Nodel oKL3T 17-5
5C51, Chassis See Model 5C036 17-3
5C20, Chass See Model SVIXOEQ 1¢-7
50003, Chassis 5C40;
500032, Chassis
5C467 Schematic, voltage, gain, coil
data 16-4
Alignment, socket, trimmers,
dial data, parts list 16-6
5C0G34Z, Chassix
SCHUZZ Schematic, voltage, gain, coil
data 16-5
Alignment, socket, trimmers,
dial data, parts list l6-6
5C036. Chassis 5C51 Schematic, co1l data, gain,
voltage 17-3
Alignment, dial data, sochet,
trimmers, parts list 17-4



ZENITH BADIO CORP. (Cont’d)
MODEL PACE
5K037 Chassis 5050 Schematic, coil data, gain,
voltage 17-5
Alignment, dial data, parts
list, socket, trimmers 17-6
5MX080, Chassis 5CBO,
Crosley Schematic, volilage, galn, notes 16-7
Alignment, socket, trimmers,
chassis, core and coil replace-
ment notes 16-8
Installation notes, parts list 16-9
6C227, Chassis See MNodel 6R087Z 17-12'
17-14
RCD.Cl. ZENITH 15-1
6C2227, Chassis See Model 6RUBTZZ 17-13
RCE. Cit. ZENITH! 15-1
6C40 Changes C 17-8
641, (hassis See Model 6G0OLAY 16-10
6C50, Chassis See Model 60038 1€-13
6C83, Chassis See Model OMWOS3 16-16
610 Series Changes C 17-10
6E02, Chassis See Model 6REE6 17-16
6G0U4Y, Chassts 6C41 Schematic, voltage, gain, coil
data 16-10
Clartfied schematics 16-11
Alignment, socket, trimmers,
dial data, parts list lo-12
6G038, Chassis 6C50 Schematic, voltape, galn, coil
data 16-13
Clarified schematics 16-14
Alignment, socket, trimmers,
dial data, parts list 16-15
6MF780, Ford Schematic, galn, voltage 17-7
Installation notes 17-8
Tuning adjustment, notes 17-9
6MNU8E, 6MN788, Nash Schematic, pain, parts list,
voltage 17-10
Automatic tuning adjustments 17-11
6M¥083, Chassis
6C83, Willy's Schematic, vollage, galn, notes 16-16
Installation, pushbutton data 16-17
Alignment, socket, trimmers,
chassis, core and coil replace-
ment notes 16-18
Parts list 16-19
6R087Z, Chassis
6C22Z Schematic, gain, coil data,
voltage 17-12
lecord Changer: Zenith Nodel
5-11468 RCI.CH. 15-1
Alignment, dial data, sochet,
trimmers 17-14
Parts list 17-15
6R087ZZ, Chassis
6C2277 Schematic, coill data, gain,
voltage 17-13
Record Changer: Zenith Model
S-11468 nep.cH. 15-1
Alipnment, dial data, socket,
trimmers 17-14
Parts listu 17-15
61886, Chassis 6EQ2 Schematic, coil data, gain,
voltage 17-16
61886 Alignment, parts list, sochet,
trimmers 17-17
8803, Chassis See Model BML.6G2 16-20
8Co1 Changes cC17-10
8ML6Y2, Chassis
8R03, Lincoln- .
Zephyr Schematic, notes 16-20
fnstallation data, muting cir-
cuit note 16-21
Interference notes, allgnment,
socket, trimmers 16-22
Atipgnment part 2, trimmers,
voltare 16-23
Purts list 26-24
INDEX TO RECORD_CHANGERS
ADMIRAL CORP.
nC-161 Top view, instructions HCls. CH. 17-1
Cutaway & cycle e CH. 17-2
Pichup eutaway, adjust
ments BC.Cit 17-3
Pickup cutaway, adjust- ~
ments rep.cr. A7-4
Exploded view Len.c. 17-5
Parts List RCD.CHL 17-¢
RC-161A Top view, instruclions,
parts list web. ci. 17-7
RC-170, (C-170A Operation, change cycle IiCD. . 16-1
i flerences BCL,CH. 16-2
Adjustments RCC.CH. 16-3
Pickup schematic, bottom
view hCo. Ch. 16-4
Exploded view of top RCL. O 16-5
Parts list RCD. Q1. 16-6
Service and repair RCHD.CH. 16-7

MODEL
RC- 2649

16-A

319003

P51, P35

P-st
P-52, P

Kh-xsp-3

Fi-5P- 4

RC130,

650

ZENITH
INTL. DET.

ADMIRAL CORP. (Cont'd)

Top view, 1nstructiens RCD. CH.
Change ¢vcle HCD. Cli.
Adjustments, pickup

cutaway RCD. CH.
Cam cutaway, adjustments  RCD.Cil.
Exploded view rCD. CR.
Parts list K’CD. al.
AERO METAL PRODUCTS
Top view, operating

instructions RCD. Cif.
Lottom ard top view,

chanee cycle RCC.CH.
Exploded views of pickup

and clutceh RCD. Cit.
Service and parts tist RCD. Cit.

CRESCENT TNBUSTRIES, INC.

Top view, operaling,

cut away RCD. (4.
Change cycle, hottom view RCD.CH.
Adjustments RCD. Cit.
Adjustments RCD. CH.
Exploded view RCD.CHI.
Parts list RCD. CH.

EMERSON RADIO & PHONOGRAPH CORP.

lop view, operation 1iCD. CI*.
[sotLtom view, operation IiCL:, CHL
Side view, cvcle, arjust-

ments FCD. CH.
Top & hottom views,

parts Jist ECh. CR.

FARNSYONRTH TELEVISION AND RADIO CORP.

o, PS6MP LLiflerences 1CH. G
Operatior cycle wWeh. Gt
Operation cycle LCE. Cl.
lLLubrication RCB. CH.
Parts list HCD. CH.
Yotor replacements 1CD. Cit.
ficcord support & tone arm  RCE.CH.
Main eam & position trap

assemblles I'CD. Cil.
Parts list RCE. CH.
Pavts list, P3eNP 1KCIL. Cil
Parts lisu, P51 RCC.CH.
Parts list BCD. CH.
Feplaecement notes RCD. Cif.
Adjustments RCD. CIt.
Adjustments BCh. Ot
Parts lisc LCL.Cli.
Change C

-37 Changes C
GENERAL ELECTRIC CO.

Top view, operation and

{ubrication HCL. G,
Rottom view , cycle HCE. CH.
Nottom view, adjustments PCD. CH.
Adjustments, parts list 1en. Gl
Top view, opcrution and

lutirication HCL. Clt.
Ledft bottom view, cyele UCl:. Cli.
Right hottom view,

adjustments BCL.CH.
Rocker arm, main cam,

adjusirents BeL. Al
Adjustments, parts list Ben. Al

THE GENEDAL INDUSTRIES COMPANY
IHAKIUN Cutaway views RCD. CH.
Operating cycle, adjust-
ments [HEV SN
Operating cycle, lubrica-
tion 1Ch. CH.
Adjustment Ch.
Adjustment BIN
Cutter adjustments bD.Ch.
Adjusiments 1CD. G
Cutter adjustiments RCD. CH.
Cutting adjustments RCL. Gl
INTERNATIONAL DETROLA CORP.
Jop view, chanpe cycle RCD. CNi.
tottom view, chanpe cyvele LT CIHL
Chanee cycle, cutaway can
assembly, ejector plate LCL.CH.

Adjustments, tone arm

Adjustments

Adjustments

Adjusiments, Loggle plate,
spindie assembly

Adjustments, motor

1Cis. Clt.
BCL. Gt

PAGE
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17-9

17-10
17-11
17-12
17-13
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17-2
17-3
17-4
17-5
17-6

17-12
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INTL. DET.
MAJESTIC

INTERNATIONAL DETROLA CORP. (Cont’d)

MODEL
650 (Cont'd)

7000

PC-206A

RP176

966001-1, 960001-2,
960001-3, 960015

Adjustments, hottom view
Service and adjustments
Exploded view top
Exploded view bottom
Parts list
Top view, tone arm,
adjustment
Parts list
LEAR, INC.
Hottom view, service notes
Adjustment, exploded view
Motor, tone arm, exploded
view
Cutaway bottom view,
tripping
Tone arm, cutaway shut
off position
Tone arm, parts list

R.C.A. MFG. (0.

Top view, lubrication
Bottom view, function
Adjustments

ottom view, cutaway views
Operation cycle

Cutaway views

Cutaway views

Cutaway views
Heplacement information
Fxploded view

Wiring diagram

Parts list

Changes

RUSSELL ELECTRIC CO.

Top and lLottom views, cam
cutaway, ejector cut-
away, tone arm adjust-
ment

Service and adjustment

Cutaway top view, parts
list

Top and hottom views, cam

cutaway, ejector cut-
away, tone arm adjust-
ment

Service and adjustment
Cutaway top view, parts
list

J. P. SEEBURG CORP.

Bottom view, operation
cycle
Top, side,
cycle

Cutaway top and hottom
views, cycle

Cycle and intermix

Cutaway side views, cycle

Cutaway bottom and side

hottom views,

views, cycle

Shutoff, cutaway side and
bottom views

Shutoff, cutaway bottom
view

Shutoff, cutaway bottom
view

Shutoff, cutaway hottom
view

Cutaway hottom views,
manual operation

Operation, cutaway bottom
view

Operation, cwutaway bottom
views

Operstion, cutaway side
views

Adjustments, cutaway side
views

Adjustments, hottom view

Elades and tone arm notes,
cutaway side views

Tone arm notes, cutawsy
side view

Trip, speed, reproduction

Tone, needle, feedlack,
cutaway top view

Tone, lubrication, service
notes

Top view, parts list

Bottom view, parts list

Bottom view, parts list

Bottom view, parts list

Exploded view cam, parts
lise

RCQD.
ICD.
RCD.
IRCD.
RCD.

RCD.
KCD.

RCD.
RCD.

RCE.
RCD.

RCL.
RCD.

RCE.
RCD.

RCD.

RCD.
RCD.

RCD.

RCD. Cl1.
ECD.
LD

CH.
CH.
CH.
.
Ch.

.
CH.

CH.
G

(o]
cn

Ccit

CH
cH

CH.

i
CH.
. Cit.
. CH.
J. Gt
.CH.
. CH.

. CH.
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J. P. SEEBURG CORP.

(Cont'd)

MODEL
M (Cont'd)

W-504138

VM-504932, VM-504992

WM-505049

VM-505339

800

70

6L40B, 6E40M,
6E42M, 6B42W

6E45E, 6B45SW

Parts list
Parts list

STEWART WARNER CORP.

Corrective adjustments

Top and bottom views,
service notes, adjust-
ments

Eottom view, parts list

Cycle, top and hottom
views

Corrective adjustments,
pickup arm

Adjustments, indexing,
cutaway, pickup arm,
pusher shaft

Adjustments, cutaway,
trip point

Adjustments, cutaway,
automatic drop

Adjustments, replacements,
exploded view tone arm

Lubrication, parts list

Cycle, top and hottom
views, adjustments

Adjustments, cutaway trip
¥lew, support view,
bottom views

Top and bottom exploded
views, lubrication,
parts list

Cycle, top and bottom
views, adjustments

Adjustments

Tone arm adjustments,
pusher shaft adjustments

Adjustments, cutaway
automatic drop

Adjustments, lubrication,
replacements

Exploded view pickup arm,
parts list, assembly

V-M CORPORATION

Top view, lubrication,
adjustments, cutaway
tone arm, service

Service, cutaway spindle,
ejector

Service notes

Top and bottom views,
parts list

WEBSTER CHICAGO CORP.

Top view, motor and pickup

Automatic and manual
operation

Manual trip, adjustments

Adjustments, needle index-
ing

Lubrication,

Pickup arm,
cutaway

Top and left side views

Right side view, sub.
plate assembly

Parts list

WILCOX-GAY QORP.

adjustments
rear view and

Cutaway top view, des-
cription trip mechanism

Adjustments

Adjustments

Adjustments

Adjustments

Adjustments, oiling

Cutaway top view, des-
cription of trip, ad-
Justments

Adjustments

Adjustments

Adjustments

Adjustments

Adjustments, oiling

INDEX TO WIRE RECORDERS

R(D.
RCD.

RCD.
RCD.
RCD.
RCL.
RCD.

RCD.

RCD.

RCD.
RCD.

RCD.
RCD.
RCD.
RCD.

RCD.

RCD.
RCD.

RCD.

RCD.
RCD.
RCD.

RCL.
RCE.

RCD.
R(D.

RCD.
RCD.

MAJESTIC RADIO & TELEVISION CORP.

7YR752, Chassis 7BO4A

Top view, general descrip-
tion

Adjustment, parts location

Adjustments, parts location

Parts list

CH.
CH.

CH.
cH.
CH.
CH.
CH.

. Cil.
3. CH.
- CH.
.CH.
-CH.
.CH.
CH.

Cii.

CH.

CH.

CH.

CH.
Cll.

CH.

CH.

CH.
CH.

CH.

CH.

CH.
CH.

Cil.

Ci.

CH.
CH.

Cil.
CH.

“qit.

WIREC
WIKEC
WIREC
WIEEC
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