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Figure 16. Calibration of Panoramic Screen for
Instantaneous "S" Readings

of the screen. The stronger the signal is, the broader
the deflection will be.

This position of the PANADAPTOR GAIN con-
trol should be noted for “S” readings between S9
and S6.

Signals from S9 through S6 are tuned in succes-

sively. The height of each corresponding “pip” is
noted and the screen is calibrated accordingly.

An S5 signal is then tuned in and the PANADAP-
TOR GAIN control is reset for maximum center
deflection. This setting is noted for “S” readings
between S5 and S1. Signals from S5 to S1 are tuned
in and the screen is calibrated for each of these
signal strengths.

Note
The S5 to S1 calibrations will be almost
identical to those for S9 to S6 signals. The
calibrations ar: valid for only those signals
appearing at the center of the screen.

An alternate method of taking “S” readings con-
sists of calibrating the PANADAPTOR GAIN con-
trol only to produce one given deflection height for
signal strengths ranging from S1 to S9.

The receiver R.F. gain is set at maximum and
the AVC is switched off. An S9 signal is tuned in
and the GAIN control of the PANADAPTOR is
adjusted until the signal height reaches the first
horizontal division. This GAIN control setting is
noted.

In a like manner the GAIN control is calibrated
for all “S” readings either by substituting a signal
generator for the SO signal and reducing the gen-

85% Modulation

KILOCYCLES

100% Modulation

Figure 17. Calibration of Panoramic Screen for Percentage of Modulation
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erator output voltage by 6 db (12) for each “S”
step or by tuning in signals from S9 to S1.

IMPORTANT
Either type of calibration, knob or screen,
is applicable only to the station heard
through the receiver.

15. MEASURING PERCENTAGE MODULA-
TION (AM).
OPERATING HINT

When the PANADAPTOR is used at the
transmitting end to examine the output of
the transmitter, it may be of help to re-
move the antenna from the receiver or sub-
stitute it with a short length of wire, or
even ‘“‘short” the antenna and ground posts.
The transmitter power may be reduced to
prevent overloading of the receiver.

Before measurement can be made, it is necessary
to calibrate the Panoramic screen, in terms of per-
cent of modulation, against a source of amplitude
modulated R.F. in which the modulation percentage
can be determined. A good signal generator with a
reliable modulation meter or any station either local
or distant with facilities for measuring percentage of
modulation of its carrier will do.

The PANADAPTOR is first set for Visible Panor-
amic and the receiver is tuned to a signal, modulated
by a frequency under 500 cycles per second, from
either of the above sources and then operation is
switched to Visible Single-Signal. The CENTER
FREQ. Control or the receiving tuning dial is trim-
med for maximum deflection. The baseline is ele-
vated by the GAIN Control so that it coincides with
the center horizontal line on the screen. It may be
" necessary to remove modulation to facilitate this
adjustment. '

Beginning with zero modulation, the modulation
percentage is increased in steps of 20% or any other
desired percentage. The height of the modulating
waveform on the Panoramic screen is noted for each
step and the screen is calibrated. The upper half of
the modulation is limited by pulse AGC and will ap-
pear somewhat shorter than the lower half. This is
illustrated in Figure 17.

IMPORTANT
These calibrations are exactly applicable -
only when the modulation frequency is ap-
proximately 500 cycles per second or less.

Because of the high selectivity of the PAN-
ADAPTOR IFs and the time constant of
the diode load filter, sidebands more than

RELATIVE HEIGHT OF
MODULATION PATTERN
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Figure 18. Variation of Height of Modulation
Pattern Against Modulating Frequency

500 c.p.s. from the carrier are attenuated
and the corresponding waveform height on
the Panoramic screen is reduced accord-
ingly.

The graph in Figure 18 shows a typical
variation of waveform height (or calibra-
tion) against modulation frequency at
100% modulation.

Overmodulation is indicated by flattening or clip-
ping of the lower peaks of the modulating waveform
along the baseline. (See splatter).

16. SPOTTING DISTORTION (AM SIGNALS).

The receiver is tuned accurately to the signal
to be examined and the PANADAPTOR is set for
Visible Single-Signal reception of the signal in ques-
tion.

Distortion of the signal due to overmodulation is
indicated on the Panoramic screen by clipping of
the lower peaks of the modulating voltage along the
baseline. If the overmodulation is quite high, the
upper peaks may appear clipped.

Distortion of the signal due to poor modulator
characteristics or a mismatch of the modulator and
the R.F. section may also be indicated on the
screen by clipping of peaks.

Distortion may be spotted also by operating the
PANADAPTOR on Visible Panoramic at reduced
Sweepwidth. Spurious signals which are a product
of distortion may appear along the baseline or at
the sides of the signal deflection.
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Figure 19. Distortion of a Tone Modulated Signal
Due to Overmodulation, Peaks are Clipped
at Baseline

KILOCYCLES

Clipped upper peaks indicating distorted
sine wave.

Figure 20. Distortion of Tone Modulated Signal
Due to Poor Modulation Characteristics

17. SPOTTING SPURIOUS SUPERSONICS AND
R.F. PARASITICS.

A transmitter may be modulated by spurious
supersonics which interfere with adjacent signals.
Audio detection of the offending transmitter is gen-
erally impossible. At times the supersonics are so

strong that when added to normal audio modulation,
overmodulation with resultant interference arises.

The presence of R.F. parasitics in a transmitter
will drastically reduce the effective output of the
transmitter and will also introduce QRM which is
difficult to track down without a PANADAPTOR.

The presence of parasitics and supersonics on a
received or transmitted signal can be detected on
the Panoramic screen by the following suggested
procedure The receiver is tuned to the signal under
investigation with the PANADAPTOR adjusted for
Visible Panoramic and the GAIN Control turned
up as high as possible without introducing spurious
signals. The screen is carefully examined as the sta-
tion goes on and off the air.

KILOCYCLES

A and B—Sidebands due to 30KC supersonics.
C—Parastic 70KC below Carrier.

Figure 21. Typicai Pattern of a Signal Modulated

by a Supersonic, Parasitic at a Lower Frequency
than Carrier

The presence of supersonics or R.F. parasitics is
indicated by the appearance and disappearance of
small scattered “pips” in step with the signal deflec-
tion as the transmitter is turned on and off.

Possible overmodulation because of supersonics
is indicated by the appearance of small random
“pips” along the baseline as the carrier is audio
modulated.
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BASELINE
WITH NOMODULATION

|___” APPARENT 'BASELINE
WITH MODULATION

Carrier Shift Indicated by Baseline Rise

_—

Signal B bobs in step with center
signal A.

Splatter Caused by Center Signal

Figure 22. Carrier Shift and Splatter.

18. DETECTING SPLATTER AND CARRIER SHIFT.

The receiver is tuned, with the PANADAPTOR
set to Visible Panoramic, to the station to be ex-
amined. The screen is observed for the presence of
one or more “pips” that bob up and down exactly
in step with the deflection of the tuned in signal
as it is modulated. Such “pips” revealx splatter. At
times it may be noted that the splatter causes inter-
ference with a “pip” of another signal and this “pip”
will rise and fall with the modulation.

It is also possible to recognize carrier shift by
examining the signal through Visible Single-Signal
Operation. This will be indicated by the rise and
fall of the “apparent” zero line through the modu-
lating waveform voltage as the signal is modulated.

19. DETECTING FREQUENCY DRIFT.

The PANADAPTOR is adjusted for Visible Pan-
oramic.

Frequency shift of a carrier is noticeable on the
Panoramic screen by the sidewise movement of a
signal deflection while all other deflections, exclusive
of FM signals, remain in a constant position along
the horizontal axis. The direction and magnitude

of the shift is readily determined from the screen
calibrations.

Small degrees of frequency shift can be detected
with increased ease by operating with Visible Pan-
oramic at reduced Sweepwidth. This is ideal for
monitoring a station for frequency stability.

20. INVESTIGATING CW SIGNALS FOR KEY
CLICKS.

A clean CW signal will appear under Visible
Single-Signal Operation as a clean horizontal trace
which rises and falls in step with the keyed char-
acters. If the trace shows “grassy” deflections rising
and falling as the key is closed and opened, key
clicks or spurious signals are being transmitted.

Key clicks will also be obvious when operating
the PANADAPTOR on Visible Panoramic at re-
duced Sweepwidth. The broad CW deflection will
show merging pips along either one or both of its
sides. These irregularities may be more pronounced
at the base of the deflection.

21. CHECKING AND ADJUSTING FREQUENCY
DEVIATION OF FM SIGNALS.

It is possible to check and monitor the frequency
deviation of an FM signal instantaneously at the
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Key Clicks Indicated by Transient
Deflections (SWEEPWIDTH at Zero)

KILOCYCLES

Key Clicks Indicated by Ripples Along
the Sides of a CW Deflection

Figure 23. Patterns of Key Clicks

receiving or transmitting end, by observing it on the
Panoramic screen.

For voice or music FM signals, the extent of fre-
quency deviation (and therefore audio level) varies
continuously whereas for a tone FM signal of uni-
form strength, the deviation is constant. For either
case, the extent of deviation is instantly shown by
the limits of the horizontal spread of “pips” across
the screen.

The bandwidth of the signal is equal to the sum
of the frequency deviation to the right and left of the
center zero mark on the screen.

The signal energy distribution of the signal
through the frequency spectrum is shown by the
envelope of the “pips.”

To check frequency deviations within narrow
limits such as =15KC, the SWEEPWIDTH con-
trol is adjusted to give a maximum visual display
of 50KC (Refer to the procedure for Audible Pan-
oramic). At this setting each calibration mark on
the screen equals 5KC.

It is important that the GAIN be sufficiently
high so that the sideband “pips” at the ends of the
spread are shown. An instantaneous frequency de-
viation of =15KC from the center frequency is
shown in Figure 24.
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It will be noted that “pips” which are approxi-
mately 4KC apart tend to merge below their waists.
This is normal and the energy distribution is still
shown by the envelope of the pattern.

KiLOCYCLtS

BANDWIDTH
LOW POWER SIDE
CURRENTS

Figure 24. Instantaneous Display of Frequency
Deviation of +15KC [SWEEPWIDTH set for 50KC)




If a broadcast FM station is monitored for a
150KC maximum bandwidth, the SWEEPWIDTH
control should be at maximum. The appearance of
modulation “pips” outside the 75KC limits on either
side of the zero mark on the screen indicates “over-
modulation.”

To adjust the upper limit of modulation
of an FM transmitter, it is advisable to
use a constant tone modulating voltage
from an A.F. tone oscillator. A tone fre-
quency of 15 KC is suggested for broad-
cast FM.

It will be noted when a 15KC audio is
used and the audio gain control of the
modulator is advanced up from zero, the
height of the carrier deflection, on the
screen, will gradually fall and “pips” will
appear and rise 15KC on either side of
center.

As the modulation is increased, two new
“pips” will appear 30KC on either side of
zero. As they rise, the carrier will fall to
zero level (disappear) when the frequen-
cy deviation is 2.4 times greater than the
audio modulating frequency.

Further increases of modulation result in
appearance of new “pips” 45KC, 60KC,
75KC, etc., on either side of the center;
and in passing through given deviation
ratios the carrier and “pips” successively
fall to zero and then rise.

Note

The carrier successively goes to zero when the devi-
ation ratios are 2.4, 552, 8.65, 11.8, etc. The ratio

of deviation, Mp = freq. deviation

audio freq.
To adjust the transmitter for a frequency
deviation of 75KC, with a modulation fre-
quency of 15KC, the Audio Gain Control
is set to produce a pattern similar to one
illustrated in Figure 25.

A practical and accurate means of obtain-
ing a particular frequency deviation is to
set the A.F. tone oscillator for a frequency
equal to the particular frequency deviation
desired divided by a deviation ratio for zero
carrier level, and advance the Audio Gain
Control .until the carrier deflection goes to
zero the proper number of times. Example:
For a deviation of 60KC, the audio oscil-
lator is set at 60/2.4=25KC and the Audio
Gain Control (modulator) is adjusted un-
til the carrier deflection dips to zero once.

KILOCYCLES

T8KC

Figure 25. Frequency Deviation of +75KC at a
Modulation Frequency of 15KC

For 60/5.52 = 10.87KC, the Gain Con-
trol is advanced so that the carrier dips
to zero twice.

22. IDENTIFYING AM ON FM SIGNALS.

Normally, signals which are frequency modulated
by a sine wave consist of vertical deflections equally
disposed on both sides of the carrier. The pattern
of the enevelope over the deflections is symmetrical
on either side of the carrier.

The presence of AM on FM is indicated by a
twist in the envelope pattern. The envelope on one
side of the carrier deflection will appear shifted up
with respect to the envelope pattern on the other
side.
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Figure 26. Presence of AM on FM Indicated
by a Non-Symmetrical Envelope Pattern
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60 Cycle Hum on Carrier

ﬁ

Pt 1

Ki Lf\' YCLES

Rectified 60 Cycle AC (120 c.p.s.
Hum on Carrier

Figure 27. Hum on Carrier

In examining a received or transmitted signal,
the PANADAPTOR is operated on Visible Pano-
ramic. It is preferable that the station be modu-
lated by a steady sine wave so that a statlonary
pattern of deflections is obtained.

23. DETECTING RESIDUAL HUM ON A CARRIER.

The carrier to be examined is tuned in to the
center of the Panoramic screen and the PANA-
DAPTOR is adjusted for Visible Single-Signal. If
the elevated baseline is curved or hooked it indi-
cates hum on the carrier. Another carrier may be
tuned in and its baseline can be compared with the
former to determine the relative hum content.

If the hum is FM hum, the phase of the hum on
the baseline is reversed as the CENTER FREQ.
Control is passed through its zero position or if the
receiver is tuned through the station slowly. But if
the hum is AM hum, this phase reversal does not
occur.

24. FREQUENCY SETTING AND MEASURING.

The PANADAPTOR facilitates high speed fre-
quency setting of a transmitter by skowing refer-
ence markers of a frequency standard, and simul-
taneously acting as a frequency “ruler” for deter-
mining both the marker frequency and the transmit-
ter frequency with respect to the marker frequency.
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Figure 28. F.M. Hum on Carrier Indicated by
Phase Reversal of Hum Pattern as the Receiver
or CENTER FREQ. Control is Tuned Through
a Station. [See Figure 271}.

a. CRYSTAL STANDARD. — If a crystal
standard is available, it is possible to set the trans-
mitter on any frequency within ==100KC of the
standard frequency.

With the PANADAPTOR set for Visible Pan-
oramic at maximum SWEEPWIDTH, the receiv-
er is tuned to the standard. If the transmitter fre-
quency is to be set above the standard frequency,
the receiver is retuned so that deflection for the




standard signal appears over a calibration at the
extreme right or (—) side of the screen. (The de-
flection is shifted to the left or (+) side for fre-
quency setting below the standard frequency).

KILOCYCLES

A—Crystal standard of known frequency.
B—Transmitter 120KC below crystal standard.

Figure 29. Frequency Setting with a Crystal
Standard

Using the screen calibrations as a frequency “rul-
er,” the transmitter frequency is set so that its de-
flection appears the desired number of kilocycles
to the left of the standard pip. (For setting the
frequency below the standard, the transmitter “pip”
should appear to the right of the standard “pip”
by the desired number of kilocycles.)

The linearity of the PANADAPTOR enables
the transmitter to be placed within =2.5 KC of the
desired frequency.

b. SECONDARY STANDARD. — A 50KC
or 100KC secondary standard may be used. The
receiver is tuned to within =100KC of the fre-
quency on which the transmitter is to operate and
the PANADAPTOR is set for Visible Panoramic.

Reference marker “pips” (50KC or 100KC) will
appear on the screen and their frequency can be
determined from the receiver tuning dial setting.

The transmitter frequency is set so that its de-
flection appears at the desired number of KC above
or below a selected marker whose frequency has
been determined, the screen calibrations being used
as a frequency “ruler.”

Example

Transmitter to be set on 28.665mc.. Using
50KC secondary standard, the receiver is

l’Lll!JL_Lﬂ!l

KILOCYGLES

A - B - C - E—50KC markers.

C—Lower 50KC calibration of receiver tuning
dial.

D—Transmitter 25KC below marker C.

Frequency Setting With a Secondary Standard

Frequency Setting With a Secondary Standard
and 10KC Multivibrator {at Reduced Sweepwidth

KILOCYCLES

A—Secondary standard marker.

B - C - E—I0KC multivibrator markers.
C—Lower 10KC calibration of receiver tuning
dial.

D—Transmitter 5KC below marker C.

Figure 30. Frequency Setting with Secondary Standards
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tuned to approximately 28.660KC. A 50KC
marker for 28.650mc appears approximate-
ly J% division to the right of the zero mark
on the screen. The transmitter is then set
15KC above the marker or 34 division to
the left of the marker.

For greater accuracy a 10KC multivibrator can

be used in conjunction with the standard. 10KC
markers will be presented on the screen.

The Sweepwidth can be reduced for greater spread
of the marker “pips” and thus the 10KC divisions
can be broken down into fractions with increased
ease. Refer to Figure 30.

SECTION 1V
CIRCUIT DETAILS

The aural receiver used with the PCA-2 must be
a superheterodyne having an L.F. between 450KC
and 470KC. It is preferable that the receiver have
at least one R.F. stage for adequate image rejection.

The circuit of the PANADAPTOR, Model PCA-2,
is basically a supereterodyne in which the R.F.
section is fixed tuned to 455 KC and the local os-
cillator is tunable, through 200KC, either manually
or by frequency modulation at a definite rate.

1. R.F. SECTION.
The input is connected through the isolating resis-
tor, R1, to the plate of the converter tube in the

receiver. In the plate circuit of the converter there
may be many signals on either side of the I.F. due
to the relatively poor selectivity of the receiver pre-
selector.

The R.F. bandpass transformers, T1-12 and T2-
12, of the PANADAPTOR are peaked on both sides
of the receiver L.F. so that a relatively flat overall
response of 200KC is obtained. See figure 31.

The peaking of T2-12 is controlled partially by
the EQUALIZER control, R6. As more of the resis-
tance of R6 is thrown into the secondary circuit,
the double peaks of T2-12 become less pronounced
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Figure 31. Overall Response of PANADAPTOR and Receiver
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and, therefore, the R.F. section of the PANADAP-
TOR compensates less for the preselector selec-
tivity, This is desirable when the receiver front end
offers low selectivity either through design or high-
frequency operation. See Figure 32.

r OVERALL RESPONSE

RECEIVER R. F.
(_RESPonss

Figure 32. Overall Response at Reduced Pre-
selector Selectivity and EQUALIZER
Set for Minimum Equalization

The R.F. section is a straight bandpass am-
plifier employing a 6SG7. Manual gain control is
provided by R3.

OYERALL
RESPONSE

RECEIVER R.F.
RESPONSE

PANADAPTOR
R.F. BANDPASS
RESPONSE

Figure 33. Distorted Overall Response Due to
Mismatch Between PANADAPTOR Mean
Input Frequency and Receiver I.F.

2. CONVERTER. LOCAL OSCILLATOR AND
REACTOR.

The output of the R.F. bandpass amplifier, which
may contain signals up to 100KC above and below
the receiver 1.F., is fed to the converter tube, V2,
a 6SA7. The converter also receives an R.F. voltage
from the local oscillator.

The frequency of the local oscillator is determined
by the tuned circuit in Z1-12 and the reactance
modulator tube, V5, which acts as a variable in-
ductance across the tuned circuit. The magnitude
of this inductance is dependent, in part, upon the
transconductance of the modulator tube.

The CENTER FREQ(uency) potentiometer, R15,
controls the bias and therefore the transconductance
of the modulator tube. Thus the frequency of the
local oscillator can be varied within a range of up
to 200KC by means of the CENTER FREQ. Con-
trol. The oscillator frequency can also be varied
through adjustment of trimmer condenser C11 in
Z1-12.

The oscillator mean frequency is 681KC, the sum
of the PANADAPTOR 1.F., 226KC, and the mean
input frequency, 455KC. During Panoramic Opera-
tion the mean frequency is maintained at 681 KC by
the CENTER FREQ. Control.

During Panoramic Operation, the oscillator is
“rocked” through a band of frequencies by a linear
sawtooth voltage taken off the SWEEPWIDTH con-
trol, R22, and applied to the control grid of the
modulator tube. The oscillator is, thus, frequency
modulated and the extent of deviation is propor-
tional to the amplitude of the applied sawtooth vol-
tage. The position of the SWEEPWIDTH Control
contact arm determines the amount of sawtooth ap-
plied to the modulator grid.

Linear frequency calibrations on the Panoramic
screen are obtained by having the oscillator frequen-
cy excursion follow the sawtooth voltage linearly.
A special phase net made up of R12, R13 and C13
accomplishes this. The construction of the net is
extremely critical, but once it has been properly
made, it is highly stable.

As the oscillator makes its excursion it beats
progressively and periodically with one incoming
signal after another to produce pulses of LF. of
226KC which are passed and amplified by the I.F.
section.

During Unisignal Operation the contact arm of the
SWEEPWIDTH Control is grounded and the mod-
ulator receives no sawtooth voltage. The CENTER

25

oo A, | ot SN

T e .

Bk o b o Y

Gt i b Sune s ition

g r\” LT

R RRR e o




FREQ. Control then becomes a frequency or tuning
control which can set the oscillator at one particu-
lar frequency.

3. LF. AMPLIFIER.

The L.F. amplifier uses a 6SG7, V3, and is a
typical stage as found in most receivers, except that
its selectivity is made as high as is consistent with
the sweep width and sweep rate..

4. DETECTOR, PULSE AGC, AND VIDEO
AMPLIFIER.

The detector is the diode section of a 6SQ7, V4.
Its output is directly coupled to the grid of the
triode section of the same tube so that the lowest
possible frequency—in this case DC—appearing
across the diode load resistor will be amplified by
the triode video amplifier.

During Panoramic operation, the pulses of LF.
fed to the detector appear rectified and filtered
across the diode load resistor, R9. These negative
voltage pulses are fed back throuh the filter, R7, C7,
to the control grid of the I.F. amplifier. Strong sig-
nals produce high negative voltage pulses which
reduce the gain of the L.F. stage. In this way the
amplitude of strong signals is automatically de-
creased, and it becomes possible to present simul-
taneously signals which differ considerably in
strength. The time constant of the filter is suffi-
ciently short so that a pulse of a strong signal does
not reduce the gain for an adjacent weak signal.

The output of the video amplifier is directly coup-
led to the vertical deflector plate of the Panoramic
indicator so that a flat video response down to zero
frequency with minimum distortion is possible.

The potentiometer, R32, controls the DC poten-
tial difference between the upper and lower vertical
deflection plates, and, therefore, the vertical posi-
tion of the electron beam.

The audio output is taken from the plate of the
video amplifier, through a blocking condenser, to a
‘phone jack at the rear of the chassis. The audio
level is more than adequate for headset operation.
Crystal headphones are recommended because of
their high impedance.

5. SAWTOOTH GENERATOR AND AMPLIFIER.

The sawtooth voltage applied to the modulator
is obtained from a “blocking grid” oscillator.

As the grid of the 6SN7 oscillator tube V7—the
half connected to T3—is driven positive, the grid
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blocking condenser, C21, is charged highly negative
by grid current. As the grid makes its negative swing,
the voltage across C21 keeps the grid at a high
negative potential that blocks the tube. The block-
ing voltage gradually decays due to leakage of the
condenser charge through the grid resistor, R20.

In the meantime, while the tube is blocked, the
plate condenser, C20, charges slowly through the
linear portion of the charging curve, until the charge
on the grid condenser has decayed sufficiently to
allow the tube to conduct. In the process of conduc-
tion the plate condenser is rapidly discharged and the
whole process is repeated so that a sawtooth voltage
appears across the plate condenser.

The frequency of the sawtooth is dependent upon
the rate at which the grid blocking condenser dis-
charges through the grid resistor. R18 and C20 also
affect the frequency. The values are chosen so as to
produce a sawtooth frequency of approximately 25
to 30 cycles per second.

By introducing the power line frequency into the
grid input circuit, through divider resistors R19 and
R21, the sawtooth is locked or synchronized to one-
half the power line frequency.

The sawtooth voltage developed across C20 is
applied and amplified by the other half of the 6SN7.
The output at the plate of this section is capaci-
tively coupled to the horizontal deflection plate of
the cathode-ray tube. The application of the saw-
tooth wave to the horizontal deflection plate causes
the electron beam to sweep in one direction across
the fluorescent face of the tube as the sawtooth vol-
tage rises, and then snap back with the rapid decay
of the sawtooth. Due to the persistence of vision, a
horizontal baseline is apparent.

HORIZONTAL POSITIONING of the baseline
is possible through the use of potentiometer, R30,
which controls the D.C. potential difference between
the left and right horizontal deflection plates.

Another sawtooth output is taken off the cathode
of the section and this is applied through potentio-
meter R23, the SWEEP PAD, and the SWEEP-
WIDTH control, R22, to the modulator tube. The
function of the SWEEP PAD is to proportion the
proper amount of sawtooth across the sweepwidth
control so that a 200KC oscillator excursion is ob-
tained when the SWEEPWIDTH control is set to
maximum.

The fact that the same sawtooth voltage is used
to swing both the electron beam and the oscillator
frequency simultaneously is necessary for under-
standing the development of the Panoramic display.




Since a given instantaneous value of sawtooth vol-
tage will correspond to one particular horizontal lo-
cation on the tube face and to one particular fre-
quency of the oscillator, signals across the band,
being examined, will be spread across the face of the
tube, in exactly the same manner that the signals
would be spread across the range of a tuning dial.

6. POWER SUPPLY AND PANORAMIC
INDICATOR CIRCUIT.

The power supply consists of a positive supply
used for all of the tubes and to furnish part of the

cathode-ray tube voltage, and a low-current high
voltage negative supply makes up the rest of the
cathode-ray tube supply. The INTENSITY con-
trol, R34, varies the brightness of the trace and the
FOCUSing control, R38, is necessary to set the
beam to as small a spot as possible. A VR-105 regu-
lator tube is used to stabilize the screen voltage
on the modulator tube.

7. SCHEMATIC DIAGRAM.

A complete schematic of the PANADAPTOR is
shown in Figure 36.

SECTION V
MAINTENANCE AND SERVICE

1. ALIGNMENT.

a. NEED FOR ALIGNMENT. — Unless it is
definitely established that the alignment is incorrect,
no adjustments of the tuned circuits should be made.

Provided that all the tubes are good and the vol-
tages are as specified in the Voltage Chart, the fol-
lowing symptoms indicate misalignment.

(1) LOW SENSITIVITY.—Indicated by the
lack of “grass” on the screen, with the Gain Con-
trols at maximum and the PANADAPTOR con-
nected to a “live” receiver.

(2) CENTER FREQ. CONTROL LACKS
FULL RANGE.—It cannot shift a signal through
the entire screen baseline.

(3) SCREEN CALIBRATION ERROR.—A
discrepancy of more than 15% exists between signal
frequency and screen scale indication of frequency.

(4) OVERALL RESPONSE OF MORE
THAN THREE PEAKS. Signal deflection shows
more than peak heights as it moves across the
screen when the receiver is tuned.

Note
The R.F. stages in the receiver must be
correctly aligned for proper PANADAP-
TOR operation.

(5) NON-SYMMETRICAL DEFLECTION
SHAPE FOR AN UNMODULUATED SIGNAL.
Usually due to I.F. oscillation or incorrect alignment
of the PANADAPTOR 1.F. transformer.

a. ALIGNMENT PROCEDURE. — Allow the
PANADAPTOR to reach operating temperature to
assure stable operation. This may require 10-20
minutes. Adjust the screwdriver controls, INTEN-
SITY and FOCUS, for optimum brightness and

sharpness of the baseline trace. Note: Reduction
of the intensity and proper adjustment of the Focus
control produces a sharp baseline. Bring the base-
line trace in coincidence with the lowest horizontal
line on the screen by means of the VERTICAL
POSITION Control.

Adjust the HORIZONTAL POSITION Control
so that the baseline is approximately centered along
the horizontal axis.

Determine whether the horizontal sweep is syn-
chronized to half the line of frequency by introduc-
ing hum into the grid (pin #2) of the 6SQ7 (use
finger or screwdriver). A double hump should ap-
pear on the baseline if the circuit is operating cor-
rectly. If it does not, refer to the Troubleshooting
Chart.

The Panoramic screen is used as the alignment
indicator. Signals should be kept below the satura-
tion level by limiting the signal generator output
voltage.

Figure 34. Top View of Chassis
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Alignment of

Signal
Generator
Output

Position
of Controls

Procedure

[.F. Amplifier

F.M. Oscillator

Linearity

R.F. Bandpass

of Sweep

Amplifier

226KC unmodulated
to pin #8 of V2.

455KC (or I.F. of
the receiver) unmod-
ulated to pin #8 of
V2.

355KC - 555KC (or
I.F. of the receiver
+-100KC) unmodu-
lated to pin #8 of
V2.

365KC - 545KC (or
ILF. of receiver)
+90KC) unmodu-
lated to a 50K resis-
tor in series with the
full length of input
cable to the PANA-
DAPTOR.

SWEEPWIDTH at
zero position.
CENTER FREQ.
turned extreme coun-
ter-clockwise.

SWEEPWIDTH at
maximum. SWEEP
PAD set half way.
CENTER FREQ. at
center or zero posi-
tion.

SWEEPWIDTH at
maximum.
CENTER FREQ. at
center or zero posi-
tion.

Set GAIN to maxi-
mum.

Turn EQUALIZER
fully clockwise.

Set CENTER
FREQ. control to
zero.

Entire baseline deflects upward.

Adjust the trimmers in the LF. trans-
formers (Z22-12, Z3-12) for maximum de-
flection.

A “pip” will appear on the screen. Adjust
the trimmer in the oscillator transformer
Z1-12, to bring “pip” to the center of the
screen. Turn the SWEEPWIDTH con-
trol to almost zero for more accurate in-
dications of proper trimmer adjustment.
Return the SWEEPWIDTH control to
maximum and adjust the HORIZONTAL
POSITION control so that the “pip” is
directly over the zero mark on the screen.

Set the signal generator for 556KC (o7 re-
ceiver I.F. +100KC) and bring the “pip”
to the —100KC mark by means of the
SWEEP PAD. Shift the signal generator
frequency to 355KC (or receiver LF.
—100KC). The “pip” should be at the
+100KC mark. If the linearity is incor-
rect, the deflections appear more than
10KC or Y% division from each end with
455KC or I.F. deflection in the center of
the screen. Some correction is possible
by trial and error adjustment of the os-
cillator trimmer (Z1-12) and the CEN-
TER FREQ. control. If after the adjust-
ment is made the CENTER FREQ. con-
trol knob is off center for a 455KC (or
receiver I.F.) deflection at the zero
mark on the screen, unscrew and reset
the knob to the center position.

Set the signal generator at 545KC (or
receiver I.F. +90). Back off the side
side trimmers on both R.F. transformers
(T1-12, T2-12) and align the top trim-
mers for maximum deflection. Shift signal
generator to 365KC (or receiver I.F.
—90) and tune the two side trimmers for
maximum deflection. Repeat both ad-
justments. The ratio of the peak to center
heights (peak to valley) should be great-
er than 20:1.
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2. REMOVAL AND INSERTION OF THE
CATHODE-RAY TUBE.

a. TUBE REMOVAL.

(1) Remove the rubber strip around the tube
shield. Seize one side of its seam, underneath the
shield, and gently pull it away from the front of the
panel.

(2) Push the shield slightly forward through
the panel.

(3) Carefully pry the tube out of its socket
with a screwdriver.

(4) Remove the grommets at therear end of
the shield.

(6) Tilt the rear end of the shield upward and
remove the tube.

6. TUBE INSERTION.

(1) Place the tube into the shield. Position the
Panoramic screen in the shield.

(2) Insert the shield into the front panel.

(3) Place the rubber grommet in the side holes
of the shield. The long end of the grommet goes in-
side the shield.

(4) Line up the shield and tube key with the
socket. i

(5) Insert the tube into the socket. To do this,
hold the socket bracket and gently push on the
centcr of the Panoramic screen.

(6) Ease the rubber strip into the clearance be-
tween the shield and front panel. Start at the bottom
of the shield and gradually work the strip complete-
ly around the shield.

(7) Fit the Panoramic screen snug against the
tube by gently pushing the shield back into the
chassis.

Figure 35. Bottom View of Chassis
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3. TROUBLE SHOOTING CHART.

1.

2

6.

30

Symptom

No illumination of the
cathode ray tube, V8.

Baseline trace cannot
be made sharp and
bright.

Baseline trace cannot
be made to coincide
with screen baseline.

Stationary spot on the
screen.

Jumpy  baseline or
flickering images.

No signals.

Causes and Cures

1. AC power is off.
a. See if tubes are lit.
b. Fuse inside chassis burned out.
c. Check ON-OFF switch.

2. INTENSITY and FOCUS con-
trols out of adjustment.

3. Defective cathode ray tube, or
_rectifiers V9, V10.

4, Defective high voltage power
supply.

5. Tubes not seated properly in
sockets.

6. Shorted filter condensers Cl17,
C18.

7. Open resistors R16, R34.

1. AC power input below 115V.

2. Check high voltage power supply
(V10).

3. Defective cathode ray tube.

4. Check condition of INTENSITY
and FOCUS controls for possible
opens.

5. Check resistance of R16, R36,
R37 and R39.

1. Check high voltage power sup-
ply (V10).

2. Check V4 if unable to get verti-
cal position.

3. Check R3l.

4. Check the voltage on the cathode

ray tube deflection plates against
the voltages specified on the
Voltage Chart.

1. Check V7.

- oW N

. Trace the sawtooth voltage with

an oscilloscope from the blocking
oscillator V7 to V8.

. Check R18, R20.

. Sawtooth Generator is not’ syn-

chronized to half the line fre-
quency. Change V7. Check the
values of the resistors and con-
densers R18, R19, R20, R21, C20,
C21.

Check connection to receiver.

. Turn up GAIN control.
. Check operation of the receiver.
. Test PANADAPTOR for center

deflection with a signal gener-
ator set at 455KC (or LF. of
receiver) to the input (discon-
nected from receiver).

i

10.

Symptom

Whole baseline moves
vertically when re-
ceiver is tuned.

Baseline remains at
top of the screen re-
gardless of tuning.

Low gain. Able to
hear weak signals but
cannot see them on
PANADAPTOR

screen.

Symptoms of misalign-
ment.

a. Low gain.

b. “Pips” too wide.

c. The double peaked
response of the
band pass amplifier
is not peaked at
points 10KC from
each end of the
scale.

d. Frequency range of
signals on the screen
is other than 200KC
at maximum sweep-

width,

e. Range of the CEN-
TER FREQ. control
is less than 200KC.

f. Pip generated by an
unmodulated signal
is non-symmetrical,

15

. Strong

Causes and Cures
——d GRG, SUTES

. Increase SWEEPWIDTH control

to maximum sweep.

F.M. sweep is not operating, and
set behaves as though the
SWEEPWIDTH control is set at
zero. Check V5.

Use an oscilloscope to check
sawtooth at pin #4 of VS§

local stations coming
through the receiver and beating
against one another in the input
stages of the PANADAPTOR
to produce 226KC. Remedy would
be to align receiver or install
wave traps.

. LF. amplifier may be oscillating

Change V3, V6.

Check C4, C28.

Compare V3 voltage against vol-
tage chart.

. Video amplifier V4 may be in-
operative.
Change V4.
Compare V4 voltages against

Voltage Chart.

. Check all tubes. Most likely to

be weak V3, V4.

. Check voltages, especially screen

voltage of V3,

. Misaligned LF. transformers.

Note: Do not attempt alignment
until absolutely certain that
alignment is at fault.

. Do not attempt alignment until

the set has been thoroughly
checked for faults. Be sure that
the error limits, as given in the
specifications, for the PAN-
ADAPTOR, are exceeded before
concluding that alignment is
necessary.

S




4. VOLTAGE CHART.

Voltmeter 1,000 ohms per volt.
Line voltage 115V

PIN NUMBER
Circuit Function
Symbol| Type
i 2 3 4 L 6 7 8
Vi |[6SG7 | R. F. Amplifier................ 0 0 26 + 0 26 | 182 {6.6AC| 318
V2 |6SA7 | Converter..................... 0 0 318 | 107 0 0 |6.6AC| -.6
v3 |6SG7 | I.F. Amplifier.............. ... 0 0 411 0 4.1 | 182 | 6.6AC 316
V4 | 6SQ7 | Detector, Video Amplifier. ... ... 0 0 0 0 0 85 | 6.6AC 0
V5 |6AC7 [Reactor....................... 0 0 0 0 4.8 | 107 | 6.6AC 308
V6 | VR105| Voltage Regulator. .............[.....[....... 318 |..... 107 |..... 8 |!.....
V7 |6SN7 | Sawtooth Generator and Ampli-
fler. ... .. 0 %52 *4.51-0.2 *31 0 [6.6AC 0
V8 [902A | CRT Indicator................. 158 [* =355 |* —125| 97 | 270 | *50 [* =355|.......
VO |6x5 |L.V.Rectifier................[.....J....... 326AC|..... 330AC|.....] 6.6AC 328
Vi0 |{6x5 | H.V.Rectifier.................J....[....... 620ACH.. ... 620AC|. . ... 6.6AC | 330AC

Note: — Gain at min.; Sweepwidth at max. All other controls normal position.

*Voltage reading varies according to scale used.

5. VOLTAGE CHART.

Voltmeter 25,000 ohms per volt.
Line voltage 115V

PIN NUMBER

Circuit Function
Symbol| Type
I} 2 8 4 S 6 7 8
V1 |6SG7 | R. F. Amplifier................ 0 0 21 32| 180 | 6.6AC| 305
V2 |6SA7 | Converter..................... 0 0 305 | 104 0 1..... 6.6AC| -2.5
V3 |6SG7 | I. F. Amplifier................. 0 0 4.2 |-.2 4.2 | 180 | 6.6AC 305
V4 | 6SQ7 | Detector, Video Amplifier. . ..... 0 -.3 (B 1= 3| 114 | 6.6AC 0
V5 |6AC7 | Reactor....................... 0 0 0 0 4.3 1104 | 6.6AC 295
V6 | VR105| Voltage Regulator..............|.....[....... 306 |U. .. 1044. .. .. 305 |......
V7 | 6SN7 | Sawtooth Generator and Ampli-
fler.......... ... L. 0 132 701 -6 64| 0 |6.6AC 0
V8 [902A | CRT Indicator................. 160 | =520 -330 | 124 | =550 | 82| =520 |.......
V9 |6x5 |L.V.Rectifier.................|.....|....... 330AC|..... SSSACY ... 6.6AC 310
- V10 [6x5 | H.V.Rectifier.................|.....]....... 620AC|..... 620AC|..... 6.6AC | 335AC
Note: — Gain at min.; Sweepwidth at max. All other controls normal position.
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6. RESISTANCE CHART.

PIN NUMBER
Circuit Function
Symbol | Type
3 3 4 5 6 7 8
Vi 6SG7 | R. F. Amplifier................ 0 10K 20 | 10K 33K .6 | 33K
V2 |6SA7 | Converter..................... 0 33K | 46K | 20K 3.6 .6 | 11.5K
V3 |[6SG7 | I.F.Amplifier................. 0 480 [450K| 480 34K .6 | 33K
V4 | 6SQ7 | Detector, Video Amplifier. . ..... 400K o |..... 120K |170K] .6 0
V5 |6AC7 [ Reactor....................... 0 0 |290K|14K |[46K .6 | 35K
V6 | VR105| Voltage Regulator..............|... 0 |33K |..... 46K |..... 33K |.......
V7 | 6SN7 | Sawtooth Generator and Ampli-
GEB .. ... b X 2meg/ SOOK [20K |1.1 [3meg| O .6 | 2 meg
meg
V8 |[902A | CRT Indicator................. 30K 2.8 meg|1.7 meg200K| 3 meg | 3.4 2.8 meg|.......
meg
V9 |6xS5 | L.V.Rectifier.................[... 0 200 |..... 200 |..... .6 | 33K
V10 |6x5 | H.V.Rectifier.................[... 0 |[3meg]|..... 3meg |..... .6 200

Note: — Gain at min.; Sweepwidth at max. All other controls normal position.

K = 1000 ohms.

Resistances are given in ohms.

7. LIST OF SPECIAL COMPONENTS.

SCyil:':gi:I Name and Description P;;L?:;?: r
T1-12 Input R.F. Bandpass Transformer ...................... L1114 (T1-5215)
T2-12 Output R.F. Bandpass Transformer ..................... L1114A (TI-5216)
Z1-12 Oscillator Transformer ............. ... .. ccviiivinnn, T1-5219

Z2-12 Input I.F. Transformer ............................... L1115 (T1-5217)
Z3-12 Outpuf I.E. Trafloraer ....sqgevppom ... 5 aes gaeas « 53 L1115A (TI-5218)
T3 Sawtooth Generator Transformer ........................ T1-5114

T4 Power Transformer .....................c..iviniinn.. T1-5115

L1 Filter Choke ............ciiiuiiiniiiiiiiiinnnaann. L1-5209

L2 RF.Choke ......coviiiii i i L1113
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