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THE SERIES E-200-C SIGNAL-MARKING GENERATOR

The series E-200-C Signal-Marking Generator is a thor-
oughly modern A.C. operated instrument. It 1s a highly ac-
curate, reliable and stable source of variable frequency
standards for al\l general radio frequency alignment, adjust-
ment and test problems, including F.M. and T.V. applica-
tions.

Included are direct facilities for audio frequency tests
with a separate 400 cycle, sine-wave audio oscillator.

The usual Dynascan high standards of materials and
workmanship have not been spared and as will be noted
from the following important features, our engineers have
embodied every technically advanced circuit and opera-
tional feature providing for the utmost in accuracy, utility
and ease of manipulation.

May we call to your attention that on the pages immedi-~
ately preceding will be found both pictorial illustrations
and a schematic diagram of this highly unusual Signal-
Marking Generator. Reference to same while reading the
following would be of valuable assistance in more fully
understanding the operational features described.

1. The A.V.C. Substitution System.

Supplying it own AV.C. voltage from a directly cal-
ibrated network, (V-15—see schematic), the Series
E-200-C eliminates the necessity for critical Signal

Generator and receiver control settings to keep align-:

ment procedure below the A.V.C. threshold. This volt-
age is independently adjusted to coincide with the
actual A.V.C.voltage developed by the receiver under
normal average conditions of reception and accordingly
assures accurate and efficient alignment of all tuned
circuits, as described in detail on page 7 and following.

2, Eight Bands.

Provide a continuous coverage from 88 kilocycles
through 440 megacycles; 88 KC through 110 MC on
fundamentals. e '

Band A: (88-230 KC) Band F: (15-29 MC)
Band B: (220-600 KC) Band G: (29-55 MC)
Band C: (550-1700 KC) Band H: (55-110 MC)
Band D: (1.60-5.0 MC) Band Ha: (110-220 MC)
Band @: (5-15.5 MC) Band Ha: (220-440 MC)

Special oscillator design produces strong harmonics
whereby the very high frequency ranges (110-220 MC)
and 220-440 MC) are generated with the same high
order of stability and accuracy as the original band.
The (110-220 MC) band is calibrated directly on the
dial as band H. The (220-440 MC) range is read on
band H.

Bands “‘F*, “G' and “H" are electrically band
spread enabling precise settings to fractions of a
megacycle, especially useful for video L.F. marking
in television receivers.

Eight bands, are used to provide unusually wide
band-spread of true electrical nature, allowing easy
direct reading of the dial, in frequency, to 440 MC. An
eight position, positive acting band selector switch
provides for simple selection of any desired range.

3. Accuracy - Constancy of Calibration.

A 6AU6 (see schematic) in the *‘Unit-Oscillator’’
construction provides shortest possible leads between
oscillator and associated circuits. All components in-
cluding coils, trimmers, condensers, socket, tube, re-
sistors, etc., are actually mounted right onto the band
switch, as illustrated in the picture on the front cover.

High quality, ceramic spaced band switch, silver
plated switch contacts, ceramic suspended trimmers,
plus silver mica * 1% padder condenser and SLF tun-
ing condenser in addition to the rugged ‘‘Unit-Oscilla-~
tor’’ construction, insures + 1% Accuracy on All Bands
under widely varying conditions. This permits use of
Series E-200-C for complete FM receiver alignment
as well as for TV marker and other TV applications.
See page (18),

4, The Circuit - Frequency Stability.

As will be noted from inspection of the circuit dia-
gram, the Series E-200-C uses a miniature 6AU6 in a
highly stable electron-coupled oscillator circuit, modu-
lated in the output buffer-amplifier section by a separ-
ate 400 cycle, sine-wave audio oscillator. A dual tube,
type 6U8, which consists of atriode and pentode in one
envelope is used as a combined audio oscillator, amp-
lifier, and cathode follower output tube. By accomp-
lishing modulation in the amplifier section, rather than
the more usual method of modulating the oscillator di-
rectly, minimum frequency instability is assured even
at high modulation levels. This thereby permits the
Series E-200-C to provide completely variable modula-
tion control from zero to 100%. In such manner, the
comparative signal audibility, s against the usual 30%
modulated oscillator, is incredsed by over 300% (this
is especially advantageous when adjusting receivers
badly out of Aalignment)‘, without the need of raising the
_R.F. signal voéltage to over-load proportions.

Utilizing a non-interfering dual R.F. output attenua-
tion -system (V-10, V-11 and associated components)
the. oscillé@o;: frequency is unaffected by output loads
or R.F. control settings. The use of a COAXIAL OUT-
PUT CABLE provides appropriate connections for test
requirements. A type 5Y3 full-wave rectifier forms the
foundation of a heavy duty, hum-free D.C. voltage sup-
ply. A four point selector switch provides, AT WILL,
automatic selection of 4 types of test signal voltages.

1. Unmodulated R.F., commohly referred to as C.W,
2. 400 cycle internally modulated R.F.

3. Externally modulated R.F.
4

400 cycle sine-wave audio output.

5. Large Full Vision 6%’ Dial qimd Vernier Scale with

Twin Engraved Plasticele Hairline Indicator.

An engine turned, non-tarnishing, permanent, anodized
finished, 14 gauge aluminum dial with deeply etched
scales and numerals provides almost seven feet of
direct easy reading scale length. A smooth operating,
and more costly ball-bearing planetary drive system
eliminates string and belt-drive difficulties, insuring
stability in dial settings.




The etched vernier segment and circumferential 0-107
hand calibrating scale provides direct reading to one
part in 1000 for critical laboratory usage (see page 19).
The transparent hair-line indicator affords direct fre-
quency readings, free from parallax.

400 Cycle Sipe-Wave Oscillator — Independently Controlled.

A 6U8 audio frequency oscillator and cathode follow-
er output provides the modulation tone, as well as being
available for external text applications. The unusually
high audio voltage output of almost 80 volts peak (full -
ly controllable from zero to maximum), allows for the
DIRECT testing of audio power-output and other cir-
cuits, absolutely independent of all other stages. This
is of primary importance in ‘‘SERVICING BY SIGNAL
SUBSTITUTION?’ as well as inroutine amplifier trouble-
shooting.

Examination of the Series E-200-C schematic diagram
will show that the audio oscillator circuit is fully iso-
lated from external circuits and voltages by reason of
the cathode follower output stage.

Dual R.F. Attenuator — Low Leakage.

Thorough shielding; electrostatically shielded power
transformer; R.F.-filtered power line connections;
shielded coaxial cable connectors; coaxial output
cable; in addition to a triple shielded DUAL R.F. AT-
TENUATION NETWORK, calibrated for stage by stage
R.F. gain comparisons.

Variable Modulation Contrel, Direct Reading.

Another new and advantageous feature of Series E-
200-C, specifically designed for *‘S-8-8'*, is the cali-
brated Modulation Control which provides, At Will O-
100% modulation of the R.F. signal. This feature
originated in previous models, more than triples signal
utility and audibility as against Signal Generators ap-
plying only fixed 30% modulation. This high level of
modulation, free from annoying frequency instability,
is possible only through the application of the audio
signal to the R.F. Amplifier. This feature is in direct
accord with transmitter practice.

No “‘Dead Spots.”

The design of the ¢UNIT-OSCILLATOR” (front
cover), is such that ALL inductances, not in use, are
COMPLETELY shorted out of the circuit, thereby eli-
minating signal absorption due to free-floating coils,
which would produce unusable portions in a Signal
Generator’s frequency range.

Audio and R.F. Signals Independent of Each Other.

This is an originat PRECISION ¢43-S-S** feature,
whereby the Series E-200-C serves as BOTH an audio
and R.F. Signal Generator, at the same time, with non-
interfering operation; allowing for simultaneous test
on tuners and audio amplifiers bytwo separate opera-
tors. The R.F. signal may be used unmodulated while
the audio signal is being utilized at another point. This
same independence of R.F. and audio gontrols provides
complete flexibility of the type of R.F. signal voltage
employed. In other words, the modulation percentage

11.

12,
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(and type of modulation) can be freely varied WITHOUT
HAVING TO TOUCH EITHER ONE OF THE R.F.
ATTENUATORS.

Amplified External Modulation Input.

The four position ‘‘Audio Signal'’ selector switch
provides for modulation of the R.F. signal from exter-
nal sources, when the switch is set to the “EXT.
MOD.”’ position. In this position the audio oscillator
tube operates as a high gain amplifier thus enabling
the E-200-C to be adequately modulated by low level
external signal sources such as crystal type phono-
graph pick-ups. '

Frequency Modulation — Television.

The alignment of F.M. receivers is readily and easily
accomplished directly with the Series E-200-C. An actual
F.M. signal is NOT mandatory. See page (13). '

However, when desired, a frequency modulated signal
for oscillographic methods of alignment is readily ob-
tained through the use of Series E 310-C or equal Sweep
Signal Generator. By connecting the coaxial output
cable of the Series E-200-C to the marker input termin-
als of the Sweep Signal Generator, E-200-C thereby
becomes a variable frequency marker signal generator.

The fundamental requirements of a service-laboratory
type Signal-Marking Generator is to provide, unfailing-
ly, a source of RELIABLE and ACCURATE frequency
standards for the adjustment and alignment of R.F.
circuits. Fulfilling this requirement, Series E-200-C
readily provides up-fo-the-minute application as an
A.M. generator for trap adjustments in T.V. receivers
as well as for peakinér alignment of stagger-tuned T.V.
-I.F. stages. In addition, Series E-200-C is a very
convenient source of variable marker signals when
aligning T.V. sets with a sweep signal generator. It
furthermore permits rapid, accurate, overall band width
checkup via the moving marker method. See page (18).
Incidentally a frequency modulated signal generator
is best employed only when a high sensitivity labora-
tory type cathode-ray oscillograph is also on hand,
such as SERIES ES-550B.

Fused Line Circuit.

A special front panel fuse post provides full protec-
tection against the accidental use of improper voltage
sources and further protects the instrument against
prolonged high voltage surges.

Tubes.

This instrument employs one each of the following:
6AU6 — Electron coupled R.F. oscillator-amplifier.
6U8—Audio oscillator-modulator, audio amplifier,
cathode follower output.

5Y3 - Full wave rectifier.

The foregoing, in conjunction with the schematic
should give the reader a well-rounded idea of the ex-
ceptionally well planned background and design of the
Series E-200-C service-laboratory Signal-Marking Gen-
erator.




GENERAL OPERATING iNSTRUCTIONS

TAKE NOTE THAT THIS INSTRUMENT HAS BEEN DESIGNED
FOR A.C. OPERATION ONLY, FROM ANY 110-120 vorts, 50-60
CYCLE SOURCE, UNLESS SPECIFICALLY FURNISHED FOR OTHER
VOLTAGE AND/OR FREQUENCY.

Before using the Signal Generator, it is advisable to
allow the instrument to “warm up” for a period of at least
10 minutes. In this manner, all vital components are given
a chance to come to normal operating temperature, insur-
ing the utmost accuracy and stability of the output fre-
quency. A rotary type A.C. LINE SwiTcH is on the “A.V.C.
ControL” located at the center right-hand side of the in-
strument panel. A 30 degree rotation turns power “ON”
and leaves the “A.V.C. ConTROL” ready for use, in zero
volts position.

Immediately set “RF Contror-17, “RI* ConTROL-2”, and
the “MobpuratioNn CONTROL” to their respective zero posi-
tions.

After the pre-heat period has elapsed, the instrument is
ready for operation. Procedure at the receiver end should
be in accord with manufacturers’ alignment instructions
found in service manuals and service notes, Generalized
alignment procedures will be found further on in this in-
struction book and serves only as a GUIDE in the event of
absence of exact adjustment notations. Use of A.V.C. Sub-
stitution is optional with the operator and when not em-
ployed, the setting of the “A.V.C. CoNTROL” in no way
affects the operation of the instrument or the alignment pro-
cedure. The proper use of A.V.C. Substitution is described
under the generalized receiver adjustment instructions.

Determine whether a Dummy Antenna is required for
the operations about to be performed. In general, it is good
practice to use a Dummy Antenna whenever the Signal
Generator Output Cable is to be connected directly across
an inductance such as the primary winding of the antenna
coil. In such case the Universal L.LR.E. all-wave dummy
antenna is recommended and can be assembled in very
little time as will be noted upon examination of the sketch
below. Necessary components can be purchased from the
usual well-stocked distributors of radio parts.

TEST cl —r
OSCILLATOR “ aeceiven
L —‘ ANTENNA
OUTPUT BINDING
LEAD c2z POST
R
L3 20 MICROHENRIES I WAV UNIVERSAL LR.E
€1+ .0002-MFD(MICA) .R.E.
C2: .0004-MFD (MICA) DUMMY
R: 400 OHMS (CARBON) ANTENNA

The Coaxial Output Cable, which screws on to the Co-
axial Cable Connectors at the left hand side of the instru-
ment panel, terminates in two colored leads with alligator

clips. The identification of these leads is as follows:
Brack — Ground

REp — Qutput direct from live center terminal of
coaxial cable output connectors.

A Dummy Antenna, when required, is connected in series
with the RED lead and may consist of an inductance, capac-
itance, resistance, or combination, as may be called for.

IF CONNECTIONS ARE TO BE MADE ACROSS A CIRCUIT
WHICH IS AT A POTENTIAL DIFFERENCE FROM GROUND, a
blocking condenser must be inserted in series with the RED
lead to prevent a D.C. short due to the continuity of the
R.F. Attenuation network. A capacity of .002 mfd., rated
at 400 working volts, will usually be sufficient for all pur-
poses. Smaller values of capacity may be used according to
the demands of circuit loading conditions.

After determining whether a Dummy Antenna is called
for or not, make proper output lead connections, ALWAYS
MAKING GROUND CONNECTIONS FIRST. Both Signal Generator
and receiver under alignment should preferably be at the
SAME ground potential. The most practical means of doing
this is to ground the Signal Generator to the receiver chas-
sis and then connect the receiver chassis itself to a good
ground. The cold water pipe is generally sufficient.

CauTionN: In the case of "AC-DC” receivers, wherein one side of the
line may be tied directly to the receiver chassis, it is necessary
to use a blocking condenser in series with the lead between re-
ceiver and ground, or else a short circuit will occur in one
position of the receiver line cord plug. This condenser should
be apptoximately .1 mfd. 400 W.V.

Next. rotate the “Banp SELECTOR”, located at the lower
left hand corner of the panel, to the frequency range de-
sired and ‘rotate the “Tunine KnoB”, until the red hair-line
pointer is at the required frequency on the band selected.
For special reference purposes, there will be found on page
(18) of this book an outline on how to use the numerical
reference scale and vernier.

After having made the proper “Band Switch” and “Dial”
settings for the frequency desired, set the “Auplo SicNaL”
switch (lgcated at the lower right hand corner of the panel)
to either the “Unmodulated R.F.” or “Modulated R.F.” posi-
tion, depending upon whether the visual resonance aid or
output meter you are employing is in some portion of the
R.F. or LF. circuits or the audio outpiut stage, respectively.
The generalized alignment procedure |given further on in
this book details placement of visual résonance aids.

Now adjust the “MopuLATION CONTEj{OL” to 30% or 40%
Modulation position. See page (20) of this book. 30%
Modulation is usually sufficient for NORMAL alignment pro-
cedure, but if the receiver proves to be greatly out of line,
higher modulation percentages may be chosen as necessary,
for better audibility.




NotE: Inasmuch as we are now going through the usual method of
receiver alignment, the operator must bear in mind to always
employ the sMALLEST R.F. signal intensity NECESSARY for the
alignment procedure. The reason for this is that in this manner,
the automatic volume control system, if any, will not function,
and we thereby avoid the undesirable leveling action of auto-
matic volume control.

For those not fully familiar with this action of A.V.C.
circuits, it should be understood that the purpose of automatic
volume control is to maintain constant R.F. signal input to the
detector over a wide range of signal intensity applied to the
receiver antenna terminals. In brief, the greater the input signal
strength to the antenna post, the greater the A.V.C. voltage
developed, which, applied to the control grids of the R.F. and
LF. amplifier stages, reduces their gain proportionately. In the
other direction, a reduction in antenna signal carries with it
the development of smaller A.V.C. potentials, and accordingly,
the stages controlled by the A.V.C. network operate under con-
ditions of reduced bias or increased gain.

Hence. unless the test signal is kept below the point at
which A.V.C. takes hold, trimmer adjustments will be auto-
matically followed by changes in AV.C. voltage, and in this
manner, the receiver will attempt to maintdin constant output in
spite of signal variations due to trimmer adjustmeats. Of course,
there are methods of aligning a receiver with automatic volume
control working, but the resonmance indicators, in such cases,
cannot be just a simple output meter, but must be associated in
some way or other with the tuned circuits or A.V.C. controlled
stages.

Let us now continue with the alignment procedure from
the point where we briefly departed. The R.F. output attenu-

ators are operated as follows.

The system for controlling the magnitude of the R.F. out-
put voltage consists of a coarse adjustment potentiometer,
“R.F. ConTROL-17, which feeds the vernier (smooth) output
“R.F. ContROL-2”. This latter potentiometer directly con-
trols the R.F. output voltage appearing at either the “Low”
or “HIGH” coaxial cable output connectors. In general, the
“Low” output terminal will suffice unless the receiver is
badly misaligned, or the test requires unusually high output;
at such time the “nicu’ output terminal is employed. The
screw-cap allows shielding of the unused terminal to mini-
mize leakage possibilities from this source.

The setting of “R.F. CONTROL-1” determines the MAXIMUM
voltage available with “R.F. CoNTROL-2” turned fully on.
This latter control is self-calibrating for comparative gain
measurements, and allows division of whatever maximum
voltage is made available from “R.F. ConTRrOL-17, into 100
parts proportional to the numerical setting chosen.

For example, with “R.F. ConTrOL-2” at No. 7, only 7/10
of the full voltage is being supplied to the output system; at
No. 5 only 5/10 and at No. 1 only 1/10, etc.

.With the foregoing in mind, set “R.F. CoNnTROL-1” about
mid-way between the zero and No. 1 mark, and then rotate
“R.F. CoNTROL-2” until an appreciable indication appears
on the resonance indicator or output meter. If insufficient or
no indication appears, bring “R.F. CoNTROL-2” back to its
zero position and advance “R.F. CoNTROL-1” a bit further
{in other words, increasing the maximum available signal).
Now again rotate “R.F. CoNTROL-2” to the right, watching

the resonance indicator for deflection. If still little or no
indication is obtained, return “R.F. CONTROL-2” back to its
zero position, further increase setting of “R.F. CoNTROL-1”,
and repeat the previous process until adequate deflection of
resonance or output indicator is obtained.

When a discernible output indication is finally obtained,
then proceed to make the necessary capacitative or inductive
adjustments to the circuit under alignment. As the output
indication increases with alignment, reduce the R.F. signal
input accordingly, to protect the output meter, and at the
same time to prevent over‘loading of the stages being ad-
justed. In addition this latter measure will insure operation
below the A.V.C. threshold' (the point at which the A.V.C.
system takes hold). The circuit is at resonance when ad-
justed to give peak indication on the indicating device em-
ployed. We then proceed with alignment of the next stage,
in accord with the preceding paragraphs, making new fre-
quency settings when necessary, and circuit adjustments in
accordance with the set manufacturers’ service notes.

In passing, it may be well to restate, at this time, that it is
not always necessary to use a modulated R.F. signal to align
a radio receiver. As an example, one may use an unmodu-
lated signal and obtain resonance indications from the A.V.C.
circuit by using the receiver’s own Tunine EvE, a V.T.V.M.
or else a 20,000 ohms per volt sensitivity D.C. voltmeter,
across the A.V.C. load resistor. These and other methods are
covered in the section dealing specifically with resonance
indicators, page (8). }

THE AUDIO TEST SIGNAL

This instrument employs a separate audio oscillator-
modulator. The two pin jacks located in the “Avpio SiGNAL”
selector box, at the lower right hand corner of the panel,
provide the external audio test signal. The high impedance
(500,000 ohms) of this circuit is suitable for direct connec-
tion to the grid of amplifier stages or to high impedance in-
put circuits of audio amplifiers. Audio test connections
should be made in accordance with the pin jack markings.
The “HI1cH” pin jack is for connection to the amplifier tube
grid or the high side of an amplifier’s input terminals and
of course, the “cND” pin jack to the amplifier’s low or
ground side.

The peak open-circuit voltage available at these two pin
jacks is about 75 to 100 wolts at a frequency approximating
400 cycles. The signal intensity is fully controllable from
zero to maximum by clockwise rotation of the “MobpuLATION
ConTroL”. The Audio Signal is available when the “Aupio
S1eNAL” selector is set to the “400 CycLE Aupio” position.

A .01 mid. 400 W.V. blocking condenser is already in-
cluded in series with the “HiIcH” terminal to prevent D.C.
short-circuiting in the event that it is necessary to make con-




nections to the plate side of interstage audio transformers,
resistance or impedance coupling networks or to any other
circuits wherein the potential is either above or below
ground.

Before aligning a radio receiver, it is always good practice
to test the audio section first, by applying a stage-by-stage
signal. In this manner one may readily locate the cause of
non-functioning in a receiver as being due solely to circuit
troubles in the audio section.

NoTe: When it is desired to feed the Audio Test Signal into a low
impedance circuit, such as a 15, 50, 200, 500, or 600 ohm, etc.,
input, the audio output jacks should not be connected directly
to such loads or else the audio oscillator may be thrown out
of oscillation due to the reflected low impedance into the high
impedance oscillator grid and plate networks. In such instances,
an appropriate impedance matching transformer or resistive
pad should be employed to transform the high impedance audio
output to the desired low impedance. A pad effect may be
roughly approximated by utilizing a 50,000 to 100,000 ohm re-
sistor in SERIES with the test lead from the “HIGH” pin jack and
a resistor ACROss the low impedance amplifier terminals. This
latter resistor should approximate the input impedance in order
to properly load the amplifier input circuit.

For example, if the input impedance of an amplifier were
500 ohms and an impedance maiching transformer was not
available to match the audio oscillator output, nor a properly
designed pad, merely place a 50,000 to 100,000 ohm re-
sistor in series with the lead from the “HIGH” pin jack to the
high side of the amplifier 500 ohm input, and then a 500
ohm resistor directly across the 500 ohm input terminals;
with the “crRouNDd” pin jack, of course, connected to the

low or ground side of amplifier input terminals.

When doing this, the maximum voltage actually supplied
to the amplifier input terminals is materially reduced, since
the two resistors act (in addition to an impedance matching
device), as a voltage divider. In this particular case, only
about 500/100,000 or 1/200th of the oscillator output, or
about .5 volt maximum is available; but this is still more
than sufficient to feed the input stage of an amplifier.

Many other applications will be found for using your
Signal Generator. As an example, the voltage available
through the A.V.C. Substitution System is pure D.C. and is
completely variable from zero to approximately 50 volts.
The D.C. voltage output is obtained from the polarized
“A.V.C. VorLTAGE” tip jacks. This voltage may be employed
in place of batteries in tests or experiments as long as the
current drain is not above approximately 10 milliamperes.

A few other applications of this A.V.C. Voltage Substitu-

tion System are:

1. Ohmmeter circuits

2. “B” Supply for low current drain 45 volt battery
operated radios and hearing aids

i

Grid bias for audio as well as R.F. amplifier stages
4. Polarizing voltages for testing leakage in low working
voltage electrolytic condensers, etc.

GENERALIZED R.F. ALIGNMENT AND ADJUSTMENT
and use of
THE A.V.C. SUBSTITUTION METHOD

It is almost impossible to give exact alignment procedures
for the many varieties of circuits that will be met with in the
course of one’s servicing experience. It is advised that AT
ALL TIMES direct reference should be made to either service
manuals or manufacturers’ instructions for specific details.
The manufacturer is always best qualified to state the special
steps necessary for proper alignment of his particular set.

The information which follows is therefore presented in
an all-inclusive nature, being fully aware of the fact that
there is no rule so definite, to which there is no exception.
However, the general approach is in all cases more or less
similar.

Before beginning alignment, all tube shields and chassis
bottom plate (if any), if possible, should be in position. The
line-up screw driver or socket-type trimmer adjusting tool
should have little or no metal, to prevent capacity effects
upon the tuned circuits. A “tuning wand” is sometimes
desirable, but not necessary, to determine the direction of
the required alignment correction before touching the in-
ductive or capacitative adjusting screws or nuts.

As with the Signal Generator, it is advisable to allow ap-
proximately a 10 minute warm-up period of the receiver, to
permit all circuits and components to come to normal operat-
ing temperatures. Adjustments may then commence with the
Signal Generator set to the same frequency as the R.F. or
LF. stages being aligned.

USUAL ALIGNMENT PRACTICE and A.V.C.

It has been commonly accepted practice to automatically
align ALL radio receivers incorporating A.V.C., with the
volume control set at maximum and the Signal Generator
adjusted to deliver very low signal output. This has been
done in an attempt to avoid the broad resonance curve effect
introduced whenever the signal was of sufficient intensity to
cause action of the A.V.C. system as outlined on page (5).
But as can be readily proven and demonstrated, a receiver
so aligned has not been properly adjusted for NORMAL condi-
tions of broadcast reception, because the volume control, in
regular usage, is NEVER set to maximum position and very
definite A.V.C. voltage is developed. This can be understood
when one realizes that the received signal is of much greater
intensity than the small Signal Generator output, necessarily
employed to operate BELOW the A.V.C. 'threshold.

Therefore, when the receiver is aligned under conditions of
maximum sensitivity (as it would be when the A.V.C. system
is not working), there is a very great difference between the
grid bias conditions on the R.F. and LF. stages than when
the receiver is installed in the home or elsewhere for NORMAL
conditions of reception.




How does this difference in grid bias affect the tuned
R.F. and 1.F. stages? The explanation is quite simple.

1 F STAGE AND DIODE SECOND DETECTOR:
SHOWING RELATION OF RECEIVER CIRCUIT
AND SERIES E-200 SXGNAL GENER TOR

V.C. SUBSTITUTION LEA
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The diagram illustrates a commonly employed LF. stage
and diode second detector, wherein the grid bias is obtained
from an A.V.C. network. Concentrate on the input (grid)
side of this intermediate frequency amplifier.

The input circuit consists of the grid of the tube and the
secondary of the interstage L.F. transformer, the transformer
return’ network and the semi-variable tuning -condenser,
which resonates the L.F. transformer winding to the inter-
mediate frequency, For the sake of illustration, we shall
assume this is approximately 460 Kc, one of the commeon
I.F.’s. In addition to the LF. trimmer condenser, there are
still other capacities effectively bridged across the LF. trans-
former secondary, and hence, in parallel with the trimmer
condenser. These consist of stray circuit capacities, which
are the capacities between wiring as well as to the chassis,
plus the very finite capacity which exists between the prongs
of the tube and between the socket contacts. To this we add
another important factor, and that is the INPUT CAPACITY of
the I.F. amplifier tube itself.

Just upon examination of the schematic for the tube, the
reader can immediately see that the control grid is physically
located between the cathode and screen grid. As we all know,
when two or more pieces of metal are brought close to the
other, we have, in effect, a capacitor. In this particular case,
the capacitor consists of the capacity of grid to cathode and
grid to screen plus even the additional capacities of grid to
suppressor, and grid to plate.

These latter two capacities are, for a properly designed
screen grid tube circuit, comparatively small and almost neg-
ligible. However, the capacity of the grid to cathode and
screen alone can be quite appreciable. Normally when we
think of a capacitor, we assume that its capacity is depend-
ent purely on physical dimensions, namely the area of the
plates, the spacing of the plates and the type and nature of

dielectric or insulation between these two plates. This is
partially true in a vacuum tube. However, the input capacity
of a vacuum tube varies with the voltage applied to the lnput
grid, and it is here that our difficulty arises.

When the grid bias of an R.F. or LF. amplifier stage is
varied by the A.V.C. control system, the input capacity of .
the controlled tube changes. As just previously mentioned,
this input capacity is part of the tuned circuit. Accordingly,
the resonant point of this tuned circuit will shift as the input

_capacity of the tube in question varies with a change in

automatic volume control voltage.

We can now see how, after carefully adjusting our receiver
(below the A.V.C. threshold), all this work can be partially
nullified due to the effects of the same A.V.C. system which
had temporarily been forgotten, or at least caused not to
work.

In some receivers this shift in the resonant point of the
tuned circuits may not be very serious, but in many cases
this factor can assume major proportions. The higher the
L.F. frequency, this factor becomes all the more important.

The end results of a shift in the resonant point of the
A.V.C. controlled tuned stages are some common troubles
such as poor audio quality and distortion due to favoritism
towards one of the carrier side bands, increased noise level,
reduction in sensitivity, etc.

THE A.V.C. SUBSTITUTION SYSTEM

This Signal Generator overcomes the foregoing alignment
defects, by supplying Its Own A.V.C. VoLTAGE, directly
controllable at the front of the instrument panel, from a
calibrated A.V.C. voltage substitution network.

By supplying proper A.V.C. voltage to the controlled
stages, it is no longer necessary to adjust the Signal Gen-
erator for minimum output and set the receiver to the ab-
normal condition of maximum sensitivity with concurrent
noisy operation. This voltage is INDEPENDENTLY adjusted to
coincide with the acTuaL A.V.C. déveloped by the receiver
under normal average conditions of reception. This assures
more efficient tuned circuit adjustments as compared to a
receiver aligned without the use of the A.V.C. SuBsTITUTION
MEeTHOD.

The use of the A.V.C. substitution method is purely op-
tional though it is to be recommended, especially in adjust-
ments on SUPERHETERODYNE receivers incorporating either
single or dual automatic volume control circuits. If the
operator does not desire to employ it, the setting of the
“A.V.C. ConTrOL” of the Series E-200-C in no way affects
the application of this instrument to other means of receiver
alignment.




To employ the “A.V.C. Substitution” method merely
examine the receiver circuit diagram for the location of the
main A.V.C. voltage lead associated with the diode detector
and the A.V.C. load resistor. Disconnect this lead, as in-
dicated, at the point “X”, in the diagram previously re-
ferred to, and in its place feed the “A.V.C. VOLTAGE” leads
in proper polarity, as shown; positive (+ ) side to chassis
or “ground” of receiver and negative (—) side to the grid
bias returns or (in the case of dual A.V.C.) to the negative
side of the A.V.C: voltage division resistance network. The
direct reading “A.V.C. CONTROL” is then set to the required
voltage.

“What is this required voltage?”” There is no single accu-
rate answer to this question, inasmuch as the actual voltage
developed by the A.V.C. system varies with the receiver
design as well as with the strength of the input signal. For
many receivers. it may vary (under conditions of local sta-
tion reception) from about 7 to approximately 25 volts in
accordance with the aforementioned condition. Under con-
ditions of no signal or very small signal, the minimum bias
may be as low as one or two volts. Hence, you may state
“How am I to determine where to set the A.V.C. control?
And if the A.V.C. voltage in a receiver can vary so much
under actual operating conditions, what am I to gain by
emploving A.V.C. substitution?” The answer is very
simple . . .

Let us assume we have a receiver wherein the minimum
bias on the A.V.C. controlled stages is about two volts. In
other words, this is the effective FIXED bias on the LF. and
R.F. stages when no signal or only a very minute signal is
being received. Now let us take this same receiver and see
what happens when it is being employed for the reception
of normal local broadcast stations, at which time the set
owner desires maximum fidelity.

Under conditions of normal reception, this receiver may
very well develop 20 volts grid bias in the A.V.C. circuit, or
a variation from small signal conditions of 20/2, a ratio of
10 to 1. Had the same receiver been adjusted with the A.V.C.
substitution network set for a fixed bias of anywhere from
10 to 20 volts, the ratio between the voltage at which the
receiver was aligned (about 15 volts), and the voltage ac-
tually developed under normal conditions of reception
(about 8 to 20 volts), would be exceedingly small. So we
can readily see that it is not so important to have an EXACT
fixed voltage substituted for the receiver A.V.C. network, but
rather merely a voltage SOMEWHERE NEAR the actually de-
veloped A.V.C. voltage.

It is therefore not necessary, as well as being practically
impossible, to present “A.V.C. CONTROL” setting data, indi-
vidual to all receivers. The classifications and settings given
are therefore quite arbitrary, but as just previously dis-
cussed, need not be more than this.

Approximate
RECEIVER CLASSIFICATION AVN.C.
“ Control Setting

Poor sensitivity; extremely low gain; |

|. designed primarily for local broad-|
cast reception.

5to 10

Moderate sensivity; increased
2. allowing for reliable extended
broadcast band reception.

7 to 15

High sensitivity; excellent overall
gain allowing for reliable extended

3. fairly reliable short-wave and lon
distance broadcast reception wit
minimum fading defects.

10 to 20

There are other methods by which A.V.C. receivers can
be efficiently and accurately aligned. However, not only does
the method, just outlined, allow the operator to obtain desir-
able alignment accuracy, but also simplifies the alignment
process BECAUSE: critical signal generator and receiver ad-
justments have been eliminated; in addition, the operator
can employ an ordinary rugged A.C. output meter as his
resonance indicating device, rather than more costly and
delicate devices.

While on the subject of resonance indicators, it would be
interesting to briefly treat this phase of the alignment prob-
lem. In the following chapter we shall review some of the
more popular methods for obtaining an indication of circuit
resonance. }

RESONANCE INDICATORS

1.-The simplest and most practical form of resonance
or peak output indicatoris a rectifiertype A.C. meter, such
as contained in A.C.-D.C. multi-range testers or combin-
ation tube and set testers.

An indicator of this type is connected with a series block-
ing condenser (about .1 mfd. 600 W.V.) between plate and
ground of the audio output stage, or if the audio output stage
is of the push-pull type, it is then connected either {rom
plate to plate, or else between one plate and ground. When
so connected, the output meter is across a comparatively high
impedancie, and hence the audio voltége may assume rela-
tively high values. It is therefore necessary that the meter
employed be set initially, for the protection of the meter, to
a range approximating at least 50% of the D.C. voltage
appearing at the plate terminal of the iputput tube.

An A.C. output meter can also be connected directly across
the voice coil terminals of the loud speaker. Inasmuch as
voice coil impedances run considerably lower (about .3 to
15 ohms) than those encountered in the previous case, the
voltages to be met with are proportionately of much smaller
magnitude. Accordingly, when the operator employs an
output meter across the voice coil, it will not be found neces-











































