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FOREWORD
The RF Spectrum Analyzer, Model PTE-3 (some- condition most practically, individual manuals on each
times called Portable Test Equipment or Single Side- unit are written; then combined as required to cover
band Analyzer) is largely made up of three basic TMC any over-all transmitter, receiver, analyzer, etc.
units: In this way the "building block'' manuals may be as-
sembled in many arrangements in order to fully
_ describe a great many specific equipments. The
FSA-2 Spe c‘trum Analyzer . PTE-3 manual is made up of individual manuals -as
VOX-5 Variable Frequency Oscillator d ibed i bl f C f RF Spect
TTG-2 Two-Tone Generator escribed in Table o ontents of pectrum
Analyzer, Model PTE-3.
These basic units are also included in different com- The following colloquial terms are sometimes
binations in various TMC transmitter and receiving used in this manual to simplify formal nomenclature
systems as well as in the PTE-3. To satisfy this terminology:
FORMAL
MILITARY TMC COL UIAL
Test Set, Radio RF Spectrum PTE
AN/GRM-33A Analyzer, PTE-3
Spectrum Analyzer Spectrum Analyzer, FSA
Group, AN/URM-116A FSA-2
Oscillator, Radio Variable Frequency VOX
Frequency, 0-330()/FR Oscillator, VOX-5
Generator, Signal, Two Tone Generator, TTG
0-579/URT TTG-2
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SECTION 1
GENERAL DESCRIPTION

I-1-1. INTRODUCTION.

The PTE RF Spectrum Analyzer is a frequency
meter originally designed for the specific purpose of
tuning and aligning sideband transmittersand exciters.
Carrier and sideband levels, intermodulation distor-
tion products, hum and noise all appear together as
clearly defined pips in a frequency spectrum display
across a CRT screen.

By the nature of the capabilities, however, the PTE
may be used to analyze any r-f signal within the
rated frequency and power input ranges. In this way
the PTE can serve as a general purpose frequency
spectrum analyzer in development design phases or
as tuning and monitoring equipment for an operating
system.

This manual is written in terms of using PTE
equipment to analyze, tune and monitor sideband
transmitters and exciters. The same methods may
be used for any equipment with an r-f output within
the rated frequency and power input ranges.

I-1-2. FUNCTIONAL DESCRIPTION.

Figure I-1-1a is used for the brief functional de-
scription of the PTE. Functions of each removable
drawer are described in the following paragraphs in
the order as they appear reading from top to bottom.

The first removable drawer contains the SA unit
(P/O FSA Spectrum Analyzer). This equipment is an
automatic scanning superheterodyne receiver which
permits analysis and identification of one or many
radio frequency signals at one time. Each signal
within the band being scanned is displayed on a
cathode-ray tube as one of a series of inverted V's
or "pips". The pip amplitude and position along the
calibrated horizontal axis are indicative of signal
level and frequency, respectively. Optimum tuning
and a continuous monitoring of transmitter output is
possible by connecting the FSA to sample the trans-
mitter output. Carrier, sidebands, cross modulation
products, spurious oscillations and all other spurious
frequency components appear together on the display
screen and may be-magnified for closer inspection if
required. Transmitter controls may then be varied
to obtain the optimum relative levels for these com-
ponents while observing results on the display screen.

The second removable drawer contains the VOX
Variable Frequency Oscillator. This equipment sup-
pliesthe variable frequency r-f signal with the neces-
sary accuracy and stability required for the first
mixer stage of the FSA.

The third removable drawer contains the Regulator
Panel. Upon the back of the panel is mounted a con-
stant voltage transformer which supplies a regulated
voltage to the FSA Power Supply Unit and to the PTE
blower.

The fourth removable drawer contains the TTG Two-
Tone Generator. This equipment supplies two a-f and
two r-f tones. The a-f tones are chosen to permit
visual analysis of the 3rd, 5th, 7th and 9th order pro-
ducts. The r-f tones are generated for the purpose
of checking the proper operation of the FSA.

Located between the first and second removable
drawers is a control panel. This panel serves as a
patch panel and also contains controls for a MANUAL
SWEEP facility in conjunction with the operation of the
FSA unit. By turning the MANUAL SWEEP crank, the
trace may be slowed, accelerated, brought to a stop,
or reversed. In this way a pip may be "held' so that
adjustments may be made to reduce this distortion
without waiting for the recycling of the display in
some of the slower sweep rates necessary in narrow
band analysis.

Mounted in the back of the PTE and located at the
top, is a utility panel containing four exira line voit-
age outlets and a cooling exhaust blower.

Mounted in the back of the PTE and located at the
bottom, is the power supply unit for the FSA.

In general, the sensitivity of the PTE enables a
clear indication of equal amplitude signals down to 10
cps separation and signals with a 50db amplitude
ratio down to 60 cps separation. See specific elec-
trical characteristics listed in the FSA manual for
separation vs. amplitude ratio chart.

An additional’ capability of the PTE is found in its
individual units VOX and TTG. These units may
be used by themselves without removing them from
the PTE rack. Their many capabilities are described
in their individual manuals.

I1-1-3. PHYSICAL DESCRIPTION.

The PTE is shown in figures I-1-1a and I-1-1b.
The rack is equipped with four heavy duty casters
which permit the unit to be moved to the equipment
being tested. The front of the FSA is sloped for con-
venient visibility from either a standing or sitting po-
sition. All controls and test connections are made on
the front panels. Patch cords and cables are supplied
for immediate operation. A storage bin at the top of
the unit is accessible by lifting the hinged counter top.

I-1-1



The unit measures 23-1/2'" wide, 24" deep, and 48"
high, It weighs approximately 260 lbs. The unit is
manufactured in accordance with JAN/MIL specifi-
cations wherever practicable. All parts and assem-
blies meet or exceed the highest quality standards.

I-1-4. REFERENCE DATA.

The PTE, crated for shipping, is divided into 5
crates with sizes and gross weights as follows:

size of crate (inches)

gross weight (lbs)

27-3/8 x 24-1/2 x 51-1/2 188
24-3/4x 23 x 10-1/8 55
32-1/2 x 23-3/8 x 28-3/4 208
24-5/8 x 17-1/2 x 14-7/8 70
13-1/8 x 20-3/4 x 23-1/4 T2

593 1bs. total

Electrical Characteristics are given in Table I-1-1,

TABLE I-1-1. ELECTRICAL CHARACTERISTICS, PTE

SIGNAL INPUT
frequency range:

- 1.5-64.5 me, continuously adjustable

450-550 kc, continuously adjustable

Sweep widths:

Fixed: 150 CPS, 500 CPS, 3.5 KC, 7.0 KC
and 14 KC

Continuously variable: 0-100 kc

0-2 kc

Input impedance:

- SIGNAL INPUT, 50 ohms

Input attenuator:

- 0-65db attenuation of the input signal in
5db steps. Accuracy +2% up to 30 mc.

Sensitivity:

- (In 450-550 ke range) Maximum rms voltage
at SIGNAL INPUT jack to produce full scale
linear deflection = 200 mv.

- (In 1,5 - 30.0 mc range) Approximate rms voltage
at SIGNAL INPUT jack to produce full scale log
deflection when VOX is supplying 2.6 volts (0. 1
reading on VOX meter) = 5 mv. ‘

- (30.0 - 64.5 mc range) same as in 1.5 - 30.0 mc
range with SIGNAL INPUT voltage slightly higher

SIGNAL INPUT, - 3.0 volt rms

maximum input
voltage without
external pad:

VFO INPUT, - 2.6 volts RMS (0. 1 ma reading on VOX meter).

input voltage:

Amplitude scales: - Linear and log, selectable by front panel switches.
Linear shows 1:10 relative amplitudes; log, 40db
relationships. Front panel switch extends 40db
range to 60db.

Image rejection: - Better than 130:1

Scan rates: - On preset sweep widths of 150 CPS, 500 CPS,
3.5 KC - 0.1 cps.

On preset sweep widths of 7 KC and 14 KC - 1.0 cps.

On VAR sweep width - 0.1 cps to 30 cps,
continuously variable.

I-1-2
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TABLE 1-1-1. ELECTRICAL CHARACTERISTICS, PTE (C nt)

Scan rates: {cont)

On MANUAL SWEEP, sweep rate and direction
manipulated by hand crank.

Resolution:

- On preset sweep widths, IF bandwidth is
preset for optimum resolution. On VAR
sweep width, IF BANDWIDTH control may be
set for optimum resolution, down to 10 CPS
separation of equal amplitude signals and 60
cps separation of 50db ratio signals. See
resolution graph in FSA manual (Part II).

Dynamic amplitude range:

- On preset sweep widths, two equal signals
deflected 20db above full scale log and
separated so that their intersection is at least
60db down, will produce in-band intermodulation
productg better than 60db down provided that:

1. All front panel gain settings are
maximum.

2. VFO source is at least 300 mv rms.

On VAR sweep widths, the same applies, with
the added provision that the IF BANDWIDTH
control is adjusted for broadest position consis-
tent with visual separation of signals.

Indicator:

5" diameter flat face cathode ray tube (SADP)
with edge lit reticule and scale illumination.

Power Consumption

- Approximately 315 watts average or 465 watts
peak, depending on cycling of VOX-5 oven heating
element.

Power Requirements:

- 115/230 volts, 50/60 CPS, single phase (The
Model PTE-3 is supplied for 115 volt, 50 or 60
CPS operation. The unit will be supplied for
230-volt operation only at customer's specific
request).

Outputs:

- Two-tone test signals to transmitter:
935 cps and 2, 805 cps, 600-ohms unbalanced,
0 to 0.5 volts continuously variable. Harmonic
distortion more than 65db down.

- Two-tone test signals to FSA: 1,999 kc and

2, 001 kc (crystal controlled). 50-ohms impedance.

Harmonic distortion more than GOdb down.

Auxiliary outputs:

- Type BNC vertical and horizontal deflection out-
puts for slave scope or monitoring on FSA,
Beat frequency of crystal controlled 300 to 1000
kc and intermediate frequency of crystal con-
trolled 3.2 to 3.9 mc, BNC fittings on VOX.
AFC test, telephone type jack on FSA. Earphone
jacks for zero beat on VOX.

Auxiliary inputs:

- EXT MOD (type BNC) for setting up markers on
FSA screen in lieu of 5 kc oscillator.

1-1-3
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SECTION 2
INSTALLATION

I1-2-1. INTRODUCTION.

Each PTE has been tested and calibrated before
shipment. Upon shipment it is disassembled and
packed into crates. It is only necessary to unpack
and reassemble the equipment as outlined in the fol-
lowing paragraphs. Recalibration of the individual
rack mounted units is not necessary.

1-2-2. INITIAL INSPECTION.

The complete PTE-3 will arrive in 5 crates, con-
taining components as listed in Part V of this manual

(Appendi-. - Rack & Accessories). Inspect each crate
and its contents immediately for possible damage.
Unpack the equipment carefully. Inspect all packing
material for parts which may have been shipped as
"loose items'. Although the carrier is liable for any
damage in the equipment, Technical Materiel Cor-
poration will assist in describing and providing for
repair or replacement of damaged items. The equip-
ment is shipped with all tubes and plug-in components
installed. Check that all such components are pro-
perly seated in their sockets. The following quartz
crystals in the VOX unit are not furnished by TMC
unless specifically ordered. These crystals are not
required for the operation of the PTE system.

Within
Xtal Socket Frequency
Designation Designation Range "~ Function

Y101 XY101 CR-25/U 300-1000kc BFO
Y102 XY102 CR-25/U 300-1000kc BFO
Y201 XY201 CR-18/U 2.9-3.2mc IFO
Y202 XY202 CR-18/U 2-4mc HFO
Y203 XY203 CR-18/U 2-4mc HFO
Y204 XY204 CR-18/U 2-4mc HFO

{-2-3. 50 CYCLE LINE VOLTAGE MODIFICATION.

The PTE is factory wired for 115VAC, 60 cycle,
single phase line voltage. If the line voltage avail-
able is 115VAC 50 cycle, single phase, refer to fig-
ure I-2-1 for modification procedure.

A PTE capable of working from a 230VAC 50 or 60
cycle single phase line is available on special order.

I1-2-4. ASSEMBLY OF PTE.

Install units in rack as shown in figure I-1-1. Make
cable connections as described in Part V of this man-
ual.

WARNING

Be sure that PTE is not connected to line
voltage during assembly and installation of

cables. The FSA utilizes voltages dangerous
to life and damaging to equipment.

Install back cover as shown in figure I-1-1b. Install
power cable CA-575-1 at J109 receptacle at bottom
of rack and connect to a 115VAC line voltage. PTE
is not drawing current when the following power
switches are in the OFF position.

Unit Panel Designation

FSA ILLUMINATION/POWER OFF
VOX ON/POWER

TTG POWER/OFF/ON

1-2-5. INITIAL ADJUSTMENTS.
Since the PTE has been tested and calibrated prior

to its disassembly and shipping, there are no initial
adjustments necessary before operation.

I-2-1
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Figure I-2-1. PVR Regulator Wiring for 50 CPS vs. 60 CPS Line Voltage
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SECTION 3
OPERATOR’S SECTION

1-3-1. PRELIMINARY CONSIDERATIONS.

a. GENERAL. Do not proceed to operate the PTE
until it is determined what mode of transmission is
being measured and what type of analysis is required.

b. MODES OF TRANSMISSION. This section
is written to apply for SSB, DSB and ISB modes
with or without suppressed carrier. The same gen-
eral operating procedures can be made to apply for
MCW and AM modes, since the same frequency com-
ponents are present. After becoming familiar with
the general operating procedure and the functions of
PTE panel controls, the operator may easily set up
his own system for analyzing CW, FSK, FM, FAX,
or any type of r-f signal in the 1.5-64.5 mc range.

c. TYPES OF ANALYSIS. Four types of side-
band analysis are possible with the PTE; they are as
follows:

(1) General analysis

(2) Narrow band analysis

(3) Odd-order distortion measurement
(4) Transmitter monitoring

General analysis procedures are for viewing a spec-
trum display of frequencies resulting from the com-
bination of a carrier and one modulating audio fre-
quency in a transmitter., It is advisable that the
modulating frequency, in this case, be fixed rather
than varying, in order to maintain a steady display
on the PTE screen. Narrow band analysis affects a
magnification of a portion of frequencies appearing in
the spectrum display in general analysis. It is for
the purpose of a closer inspection of portions of the
entire spectrum and a separation of closely adjacent
frequencies which tend to merge together in general
analysis. Odd-order distortion measurements are
for the purpose of measuring odd-order products
generated inthetransmitter by the introduction of two
test audio tones into the transmitter input. Only the
predominant distortion products, which are of an odd
order and are closetothe carrier frequency, are dis-
played on the PTE screen, since these are the ones
that are of interest in sideband transmission. In
transmitter monitoring operation, the PTE samples
transmitter output and serves as a visual display of
frequency components present around the carrier in
actual transmitter operation. As the modulating fre-
quency changes (as from voice transmission) the pips
representing sidebands, distortion products, har-
monics, and other spurious products above and below
the carrier will shift along the baseline toward and
away from the carrier pip.

During any type of analysis o1 monitoriig, th=
transmitter controls can be adjusted for optimum
transmission by observing the PTE ~creen and ad-
justing transmitter controls to minimize undesirable
pip amplitudes.

d. BASIC THEORY FOR OPERATORS.

(1) Introduction. Before operating the PTE for
the first time, the operator should review the basic
theory involved in sideband transmission and the fre-
quency components to be expected inthe PTE display.
For purposes of clarity, magnitudes of tones versus
carrier magnitude are arbitrary in the following re-
presentations.

(2) Screen Display Representation. The PTE
screen presents a graph of frequency within a de-
termined bandwidth (along the horizontal axis) plotted
against amplitude (along the vertical axis). If 100%
resolution were possible, each frequency would ap-
pear as a vertical line as shown in figure I-3-1.
Since 100% resolution is not possible, due to a finite
sweep speed, the frequency indications generally ap-
pear as narrow inverted V's as showninfigure I-3-2.
These V'is can be further narrowed into almost a
vertical line by sharpening the resolution controls on
the PTE control panel whennecessary. The procedure
for sharpening resolution is included in table I-3-2.

(3) Carrier Frequency Appearance. The carrier
frequency normally appears in the center of the screen
as shown in figure 1-3-3. When only the carrier is
being transmitted, this will be the appearance on the
PTE screen, plus some minor hum and spurious
products (not shown) that may be present. Such prod-
ucts should appear at least 50db down on a correctly
adjusted transmitter.

(4) DSB with Carrier. When the carrier is modu-
lated with a single constant audio frequency (tone), an
upper and lower sideband frequency will appear as
shown in figure I-3-4. The upper sideband (USB) fre-
quency will equal the carrier frequency plus the modu -
lating frequency. The lower sideband (LSB) fre-
quency will equal the carrier minus the modulating
frequency. USB and LSB pips are mirror images of
one another. Appearance of these frequencies for
double sideband mode (DSB), as shown in figure I-3-4,
will also occur in AM and MCW transmission, if the
modulating frequency is a single constant audio tone.
For 100% modulation, in AM and MCW, the maximum
power in each sideband cannot exceed 25% of the car-
rier power. In sideband transmission modes, modu-
lation percentage does not influence intelligibility of
received signal, within good operating limits.

I-3-1



(5) DSB with Suppressed Carrier. In sideband
modes, since the carrier conveys no information and
serves only as a reference point, it may be sup-
pressed. The power in each sideband is 50% of the
total signal power. If the carrier appearing in figure
I-3-4 is suppressed at the sideband transmitter, the
result will be as shown in figure 1-3-5.

(6) SSB with Suppressed Carrier. Since either
LSB or USB frequencies contain all the intelligence
to be transmitted, it is often elected to transmit only
one of them in order to take up less space on the fre-
quency spectrum. If the USB appearing in figure
I-3-5 is suppressed at the sideband transmitter,
the result will be as shown in figure I-3-6. Conver-
sely, the LSB may be suppressed instead of the USB.

(7) _Sideband Frequencies Produced by Two Audio
Tones. Figure I-3-7 illustrates the appearance that
results in the case of two modulating tones in DSB
mode with suppressed carrier. As can be seen, the
upper and lower sidebands now contain two frequency
indications each. If tone 2 is a higher frequency than
tone 1, reading left to right, the first pip indicates a
frequency that is equal to the carrier minus tone 2,
second pip is equal to carrier minus tone 1, third pip
isequal to carrier plus tone 1, and fourth pip is equal
to carrier plus tone 2.

(8) Distortion Frequencies caused by Intermodu-
lation of two Audio Tones. To illustrate the appear-
ance made by intermodulation products from a trans-
mitter, figure I-3-8 is shown for display caused by
the following transmitting conditions:

SSB mode

USB transmitted

LSB suppressed

4 Mc Carrier Suppressed (F¢)

Two modulating tones:
Modulating Frequency Fj = 935 cps
Modulating Frequency F2= 2805 cps

Appearing on the screen are the two USB frequencies
produced by the two modulating tones as described in
paragraph (7) and the predominant intermodulation
products adjacent to the carrier. Amplitudes of the
intermodulation products will be considerably smaller
than the two upper sideband frequency amplitudes. In
a properly adjusted transmitter third order products
should be at least 40 db down from the carrier ampli-
tude. The relative amplitudes shown in figure I-3-8
are not intendedto represent actual conditions but rep-
resent the fact that there is a general decline pro-
gressing from 3rd order to 9th order products.
Figure 1-3-8 is for the purpose of illustrating the
horizontal locations of the products in relation to car-
rier and the two upper sideband frequencies.

Figure I-3-9 depicts spectrum display result-
ing from LSB transmission, with the USB suppressed
and all other conditions the same as those for figure
I-3-8.

I-3-2

(9) Hum. Hum generated in a transmitter appears
on the PTE screen as pips at the frequency or multi-
ples of the line frequency. In a 60 cps source, hum
will appear at 60, 120 and 180 cps distances from the
carrier frequency. Hum is difficult to observe due to
its usually low amplitude. Hum generated in the PTE
will appear not higher than 60db down from the car-
rier indication.

(10) Noise. Noise which may occur in the trans-
mitter is usually in the form of periodic transients.
The analyzer will show irregular and varying ampli-
tude deflections flashing along the frequency sweep
axis. External noise, such as produced by motors,
vibration, buzzers etc., appears as fairly steady
signals moving along the frequency sweep baseline in
one direction or another. An engine accelerating will
produce a set of deflections which may move first in
one direction, slow down, stop and then move in an
opposite direction. A few feet of wire connected to
the SIGNAL INPUT and placed near a noise source
such as an electric razor or automobile engine will
serve to illustrate external noise.

1-3-2. GENERAL TESTING AND MONITORING
OF SSB TRANSMITTERS.

a. GENERAL USE OF PTE. The PTE is useful for
monitoring the SSB transmitter, or for use during
tune-up. A continuous monitor of distortion products
will ensure that the transmitter is functioning prop-
erly. When tuning a SSB transmitter, the meters of
the transmitter will not necessarily indicate the opti-
mum operating adjustments. Using the PTE, the
operator may de-tune or de-load the transmitter
controls to eliminate distortion products. This
may mean increasing one order product to reduce a
less desirable order product. Often a slight decrease
in power or drive will decrease distortion to a large
degree. Small power changes will not greatly influ-
ence communication reliability, but will result in a
cleaner more effective transmitted signal. The PTE
is also used for alignment and adjustment of SSB
exciters.

b. SPECIFIC TRANSMITTER SYSTEMS. The oper-
ator should consult the equipment manufacturer's tech-
nical manual for points to check on a particular trans-
mitter system. Tuneup of the PTE itself is described
in this manual. -

I1-3-3. SPECIFIC OPERATIONAL PROCEDURE
FOR SIDEBAND ANALYSIS.

a. INTRODUCTION. Tuning procedures for the
three general types of sideband transmission anal-
ysis are given in tables I-3-2, 1-3-3 and 1-3-4 for
generalanalysis, narrow band analysis and intermod-
ulation distortion measurements, respectively. Table
I-3-1listsfunctions of each PTE panel control. Num-
bers in parentheses refer to control numbers shown
in figure I-3-10. Refer to figure I-3-10 while using
tables I-3-2, 1I-3-3 and 1-3-4.
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Intermodulation Spectrum, Upper Sideband

Figure I-3-8.

)



F,=4,000,000 CPS
F,=935 CPS
F,=2,805 CPS

Cap="46)+ % — — = — G¥6'900'p

6545
n

(Gg—l4p)+°4 C — — G.9'v00'v

4675
n

(H2-Y4e)+%3 — — < - | — so8'200'

o= 92)+% - ) — $£6'000'p
"\6EE — ‘

b ¢
4 — 2+ — { — ooocody
AUSEE — -
3-23 — = — $90'666'€

3, 3, _ —+ — gelz66's
23 §e

('9-42)-3-C =3 — g25's66'S

(492-%4¢)-244— — C —— — GGt'E66'S

ny
Figur I-3-9. Intermodulation Spectrum, Low r Sideband

(4g-%p)-"4 C — 686'166'E

(4p-346)-24 — — — GI¥'686'S

Sdd

INTERMODULATION
3rd
5 th
7th

PRODUCTS

N'? ORDER

1-3-5



TABLE 1-3-1. PTE PANEL CONTROL FUNCTIONS

Figure

1-3-10

Control
Number

Panel
Designation

Function

1

H POS

Adjusts the position of the baseline trace along the horizontal axis.

V POS

Adjusts the position of the baseline trace along the vertical axis.

SWEEP
WIDTH

Adjusts width of band of frequencies to be scanned. When it is turned
completely clockwise, the max, spectrum width for which the PTE is
designed appears; i.e., 100 KC when AFC is off, or 2 KC when AFC is

on, can be seen on the screen. As the control is backed off in a counter-
clockwise direction, the bandwidth viewed becomes narrower. The part
that can be seen, however, is expanded across the screen and hence is
virtually magnified. The stability required for narrow sweep width and
slow sweep rates is provided by turning on the AFC (27). SWEEP WIDTH
control is operative only when SWEEP WIDTH SELECTOR is in VAR
position. ‘

IF BAND-
WIDTH

Resolution, or the ability to separate individual signals, is dependent upon
two factors: the rate of frequency scan and the bandwidth of the i-f section
of the instrument. Optimum resolution requires a definite relationship
between the two. Resolution sharpens as both SWEEP RATE (6) and IF
BANDWIDTH (4) are decreased. The IF BANDWIDTH control is used to
narrow the i-f bandwidth. Counterclockwise rotation narrows the width of
the i-f section. It should be noted that as this control is adjusted, there
will be some degree of change in the sensitivity of the equipment. The
frequency-scanning rate is diminished by increasing the scanning period
or conversely by decreasing the spectrum width scanned within a given
time. The AFC (27) and SWEEP WIDTH (3) controls provide the latter
method. For a given setting of the SWEEP WIDTH control there is a
complementary setting of the IF BANDWIDTH control to obtain optimum
resolution. This control is operative only when SWEEP WIDTH SELEC-
TOR (22) is in VAR position. On the preset sweep widths, the i-f band-
width is automatically set for optimum resolution.

VIDEO
FILTER,
HI/OFF/LO

This toggle switch provides two degrees of video filtering to suppress such
unwanted effects as noise, spurious beating between closely adjacent sig-
nals, hum, etc. In the HI position, the video bandwidth is moderately re-
duced. In the LO position it is greatly reduced, and this position is suitable
for use with very slow sweep rates and narrow sweep widths.

On preset sweep widths, the LO filter is automatically switched on for 150
and 500 CPS; the HI filter is automatically switched on for 3.5, 7 and 14 KC
widths.

SWEEP
RATE

Provides continuously adjustable scanning rates between 0.1 CPS and 30
CPS. Counterclockwise rotation of this control reduces the sweep rate.
This control is operative only when SWEEP WIDTH SELECTOR (22) is in
VAR position.

Cathode Ray Tube with calibrations representing frequency and amplitude
for measuring each frequency component in a swept band of frequencies.

Lamp indicates FSA is receiving power,

9, 10,
11, 13,
14 & 15

INPUT AT-
TENUATOR

Group of six toggle switches which provide attenuations from 5 db up to
65 db for SIGNAL INPUT circuit. When switches are in the down posi-
tion, the indicated attenuation is inserted.

I-3-6
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TABLE 1-3-1. PTE PANEL CONTROL FUNCTIONS (C nt)

Figure
1-3-10
Control
Number

Panel
Designation

Function

12

5 KC
MARKER

This toggle switch is used to turn on a 5 KC oscillator. The 5 KC modu-
lates the 500 KC oscillator test signal when CAL OSC LEVEL (19) is
turned on. The resulting pips, at 5 KC intervals, appear on the CRT
screen to a width of 50 KC on either side of the center 500 KC pip. This
display facilitates setting up any desired sweep width when SWEEP WIDTH
SELECTOR (22) is on VAR,

16

SIGNAL
INPUT

Connection point for input of signal to be analyzed.

17

ILLUMINA-
TION POWER
OFF

This control is rotated in a clockwise direction to turn on the power sup-
plied to the FSA. .Continued clockwise rotation of this control increases
the edge illumination of the CRT screen.,

18

FAST
SWEEP

Momentary-contact push-button speeds up the sweep rate from 0.1 to 1
CPS on the 150 and 500 CPS pre-set sweep widths, This facilitates
centering the display on the CRT screen without the need to wait

10 seconds between sweeps. It also enables the operator to skip un-
desired portions of the frequency range being scanned.

19

CAL OSC
LEVEL

This control is rotated clockwise to turn on a 500 KC oscillator. Con-
tinued clockwise rotation increases 500 KC amplitude. The 500 KC signal
may be used to locate the center frequency of the PTE, and may be modu-
lated by an external audio oscillator connected at EXT MOD jack (20) or
by the built-in 5 KC MARKER switch (12) to provide marker sidebands for
setting up any desired sweep width, The 500 KC signal, in conjunction
with the INPUT ATTENUATOR switches (9-11 & 13-15), may be used to
check the accuracy of the LOG amplitude scale calibrations on the CRT
screen (7).

20

EXT MOD

Connection point for input of a-f in lieu of using 5 KC MARKER oscillator.

21

IF ATTEN

Toggle switch in 20 DB position inserts 20 db of attenuation in the IF am-
plifier section. This enables adjustment of the input signal for full scale
LOG deflection. Placing the switch in 0DB position permits the full 60 db
dynamic range of the FSA to be used. (Only the lower 40 db portion is
displayed on the CRT screen, in this latter case). This switch should al-
ways be in the 0DB position when making measurements requiring the full
60 db dynamic range of the instrument.

22

SWEEP
WIDTH SE-
LECTOR

This control provides a choice of five preset sweep widths of 150 CPS, 500
CPS, 3.5 KC, 7 KC and 14 KC, and a sixth position marked VAR(iable).

In the VAR position, SWEEP WIDTH (3) may be set to any value from 0to
100 KC, IF BANDWIDTH (4) may be set for optimum resolution, and
SWEEP RATE (6) may be set to any value from 0.1 CPS to 30 CPS, The
VIDEO FILTER switch (5) is also operative in this position.

In the preset sweep width positions, the i-f bandwidth is automatically set
for' optimum resolution. In the 150 CPS and 500 CPS positions the AFC
circuit is automatically turned on; in the 3.5 KC, 7 KC and 14 KC positions
it is disabled. In the 150 CPS and 500 CPS positions the sweep rate is 0.1
CPS and a low pass video filter with a bandwidth of approximately 40 CPS
is switched on. In the 3.5 KC, 7 KC, and 14 KC positions the sweep rate
is 1 CPS, and the video filter bandwidth is approximately 400 CPS. The
sensitivity of the FSA is constant on all settings, within +15%.

23

BRILLIANCE

Adjusts the intensity of the screen presentation.

I-3-7




TABLE 1-3-1. PTE PANEL CONTROL FUNCTIONS (C nt)

Figure
1-3-10

Control
Number

Panel
Designation

Function

24

FOCUS

Adjusts the sharpness of the screen presentation.

25

AMPLITUDE
SCALE

Selects linear (LIN) or logarithmic (LOG) amplitude presentations on the
screen. In the LIN position, signals having an amplitude ratio of 20 db
(10:1) may be observed at one time; in the LOG position, amplitude ratios
of 40 db (100:1) may be observed. When using the LIN amplitude range,
the calibration dots along the right edge of the grid are used. This linear
scale is divided into 10 equal divisions, When using the LOG amplitude
range, the horizontal lines on the grid are used. This log scale extends
from 0 to 40 db in 5 db steps.

It should be noted that, because of the time constant factor, the LOG
feature does not function properly with narrow pulses.

26

AFC
(OFF)

Clockwise rotation turns on the AFC (Automatic Frequency Control) cir-
cuit. It reduces the normal 100 KC maximum sweep width to 2 KC maxi-
mum, when the SWEEP WIDTH SELECTOR (22) is in VAR position.
Further adjustment of the control adjusts the center frequency back to the
center screen calibration to compensate for a shifting due to turning on
the AFC. In this case, CENTER FREQUENCY (27) knob is used as a ver-
nier to the AFC (26) knob. This frequency stabilized narrow scanning
width, along with the proper corresponding sweep rate and IF bandwidth
adjustments, provides the best resolution of which the instrument is
capable. The AFC should be used only with sweep rates of 5 CPS or less.
In 150 CPS and 500 CPS positions of SWEEP WIDTH SELECTOR, the AFC
is automatically turned on.

27

CENTER
FREQ

This control serves to set or maintain the frequency modulated local os-
cillator at its specified mean frequency. In this way, the pip on the screen
corresponding to a signal at the input center frequency is centered on the
screen's center calibration. When using AFC stabilized sweeps, this
control acts as a vernier.

28

GAIN

Adjusts amplitude of the indication on the CRT screen. Maximum gain is
obtained at maximum clockwise position. The GAIN control should be
operated at a maximum setting consistent with low noise on the CRT dis-
play to reduce internal distortion in the FSA input circuits.

29

VFO
INPUT

Connection point for input into FSA of a variable frequency from the VOX
unit. This variable frequency is necessary when measuring a SIGNAL IN-
PUT frequency outside of a 450-550 kc range,

30
thru

AUDIO
TONE
our

Two pairs of jacks for the connection of two double-pin audio cables,
Audio cable connects TTG audio output test tone to audio input in trans-
mitter being tested. TONE 1 (935 CPS) TONE 2 (2, 805 CPS) or TWO
TONES are available at either pair of jacks.

34

MANUAL
SWEEP/
AUTO

Toggle switch in up position turns on MANUAL SWEEP system which over-
rides automatic sweep rates generated in FSA and enables manual control
of sweep rate by hand-crank (35). Switch in down position cuts out MANUAL
SWEEP control and automatic sSweep resumes.

35

MANUAL
SWEEP

By turning MANUAL SWEEP hand-crank, horizontal speed and direction of
the trace "spot" may be controlled by hand. Turning crank clockwise causes
spot to proceed toward right; counterclockwise cranking causes spot to
move left. Spot will remain stationary if crank is not moved. In this way

a "pip" may be "held" so that adjustments may be made to reduce distor-
tion without waiting for recycling of the display in some of the slower sweep
rates,

1-3-8
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TABLE I-3-1. PTE PANEL CONTROL FUNCTIONS (C nt)

Figure
1-3-10
Control Panel
Number Designation Function
36 VFO OUT Connection point for output of VOX variable frequency. 2-64 mc, contin-
uously adjustable at VOX, is available at this connector,
37 RF TONE Connection point for output of TTG r-f output. TONE 1 (1999-kc), TONE 2
ouT (2001-kc) or TWO TONES are available at this jack. These signals are
used for checking the proper operation of the FSA Analyzer unit.
38 BEAT/ON ON position of switch turns on 100-kc oscillator which is used to calibrate
VOX variable frequency output to 50 kc integrals.
39 METER Connects sample output of VOX to meter (49) for purposes of tuning vVOX
output.
40 PHONE Not used in PTE system.
41 POWER/ON ON position of switch supplies power to the VOX,
42 HFO-ON ON position of switch turns on VOX amplifier section.
43 IFO/ON Not used in PTE system.
44 BFO/ON Not used in PTE system.
45 MAIN POWER Lamp indicates VO)& is receiving tube filament supply.
46, 47 INNER Lamps indicate cycling of inner and outer oven heating elements in VOX
OVEN & master oscillator temperature control oven.
OUTER
OVEN
48 ZERO Lamp indicates calibration of VOX output frequency to a 50-kc integral.
BEAT
49 Meter samples VOX output level. Used in conjunction with tuning VOX
output section.
50 CALIBRATE Control knob used in conjunction with ZERO BEAT lamp (48). Calibrates
VOX output to a 50-kc integral.
51 LOCK Locking ring locks movement of CALIBRATE knob (50).
52 Screwdriver adjustment of capacitor re-sets VOX calibration system, if
necessary. (See VOX manual).
53 HFO Tunes VOX output section.
TUNING
54 HFO Adjusts VOX output level.
OUTPUT
55 BAND Selects VOX final output multiplication factor for frequency appearing on
MCS VOX counter (58) and (59). Factors are 1, 2, 4, 8 and 16.
56 HFO XTAL Not used in PTE system.
FREQ.
57 HFO XTAL Not used in PTE system,

I-3-9




TABLE 1-3-1. PTE PANEL CONTROL FUNCTIONS (C nt)

" Figure
I-3-10
Control Panel
Number Designation Function
58, 59 MASTER Counter indicates frequency of VOX master oscillator output before mul-
OSCILLATOR tiplication factor setting as indicated by BAND-MCS selector (55),
FREQUENCY
KCS & CPS
60 MASTER Tunes VOX master oscillator and moves counters (58) and (59).
OSCILLATOR CAUTION: do not turn beyond 2000 to 4000 ke range,
FREQUENCY
61 LOCK Locks movement of MASTER OSCILLATOR FREQUENCY tuning knob (60),
62, 63 AUDIO Screwdriver adjustments for re-tuning TTG audio tone oscillators, if
FREQ AD- necessary,
JUST, TONE
1 & TONE 2
64 MAIN Lamp indicates that TTG is receiving tube filament suppiy
POWER
65 MAIN 2A Fuse for line voltage to TTG. Lighted cap indicates blown fuse.
66 B+ 125A Fuse for TTG plate supply. Lighted cap indicates blown fuse.
67 AUDIO Controls level of TTG audio output.
OUTPUT
68 AUDIO Selects audio tones to be issued by TTG.
TONE
SELECTOR
69 RF TONE Selects r-f tones to be issued by TTG.
SELECTOR ’
70 POWER Switch turns on or off TTG line voltage.
OFF/ON

b. GENERAL SIDEBAND ANALYSIS

(1) Tune Up of PTE. Tune up PTE as outlined in
table I-3-2.

Steps 1 and 2 are required for warm-up of the
VOX. After using PTE, leave line voltage power
cable connected and VOX POWER switch (41) in ON
position. HFO switch (42) and BEAT switch (38) may
be switched off (down), along with all other appli-
cable controls on the PTE. This arrangement will
continue to supply the VOX master oscillator temper-
ature control oven with power in order to maintain the
VOX rated frequency stability, eliminating the neces-
sity for repeating steps 1 and 2 when the PTE is used
again. A small amount of current is drawn for VOX
tube filaments and oven heater elements and the indi-
cation will be a lighted MAIN POWER LAMP (45) and
normally cycling INNER OVEN (46) and OUTER OVEN
(47) lamps.

I-3-10

Steps 3 through 9 turn on the FSA Analyzer and
make calibration checks and adjustments, These
steps need pot be repeated, while PTE is operating,
to analyze each new signal.

Steps 10 through 23 tune the VOX to the appropriate
frequency to be used to analyze a particular signal.

Steps 24 and 25 set the signal input to a proper
level to prevent internal distortion originating in the
FSA,

Steps 26 correlates carrier amplitude with cali-
bration markings on the FSA screen,

The result obtained at step 27 is a display of a
sweep of 14 kc, (7-kc on either side of the carrier)
with a linear relationship of amplitudes capable of
displaying a 10:1 ratio,

azf'
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Position panel controls as listed below before
proceeding with tune-up.

Fig, 1-3-10 Panel
Control No. Designation Setting
3 SWEEP WIDTH Max clockwise
4 IF BANDWIDTH Max clockwise
5 VIDEO FILTER OFF
6 SWEEP RATE Max clockwise
9, 10, 11, |INPUT ATTENUATOR | All switches
13, 14, 15 down (on)
12 5 KC MARKER OFF
17 ILLUMINATION/ OFF
POWER
19 CAL OSC LEVEL OFF
21 IF ATTEN 0DB
22 SWEEP WIDTH VAR
SELECTOR
25 AMPLITUDE SCALE LIN
26 CENTER FREQ Center on
panel mark
27 AFC OFF
28 GAIN 0
34 MANUAL SWEEP AUTO
38 BEAT Switch down
(off
39 METER HFO
41 POWER Switch down
(off)
42 HFO ON
43,44 IFO, BFO Both switches
down (off)
51 LOCK Fully counter-
clockwise
54 OUTPUT Fully counter-
clockwise
57 XTAL 1
61 LOCK Fully counter-
clockwise
68 AUDIO TONE OFF
SELECTOR
69 RF TONE OFF
SELECTOR
70 POWER OFF
Positions of all other controls are optional.

Connect PTE with equipment being measured as

shown in figure I-3-11.

Output of exciter or trans-
mitter may be measured at any intermediate section -

outputor final output point provided that it falls within
the 1.5-64.5 mc range. Refer to figure I-4-1. The
1st Mixer in the FSA-2 requires a SIGNAL INPUT/

1-3-12

VFO INPUT voltage ratio of approximately 5 mv/2.6 v
for minimum distortion in its output. The INPUT
ATTENUATOR switches are capable of decreasing
the SIGNAL INPUT by an amount up to 65 db; any
further decrease must be obtained by means of an
external pad. Therefore it is generally advisable to
set the transmitter or exciter at full output level, in-
sert any necessary external decibel pad to bring the
voltage down to below 3.0 volt and set all INPUT AT-
TENUATOR switches on PTE down. In this way the
PTE circuitry is protected from excessive current
and the transmitter or exciter output may be backed
off to obtain the best distortion-free level for the
transmitter or exciter. As the transmitter or exciter
level is decreased, the INPUT ATTENUATOR switches
may be decreased to maintain the FSA mixer ratio.

(2) Analysis Procedure. After PTE has been
taned to the test signal as described in table I-3-2,
an analysis of the test signal may be made as de-
scribed in the following paragraphs.

I. Reading the Carrier Frequency. Observe the

display after making the adjustment described in step-

27 of table I-3-2. K the carrier frequency issuing
from the transmitter is exactly that determined in
step 12, the carrier pip will coincide with the center
vertical screen calibration. If the carrier pip is
either to the left or right of the center calibration,
the carrier frequency issuing from the transmitter is
different from that determined (F,) in step 12. To
determine the actual frequency, use the following
method. Refer to Fy, chosen in step 12 for VOX
output. If Fy is 500 kc more that F the plus (+) and
minus (-) signs on the screen apply, and the carrier
issuing from the transmitter is either above or below
F.asindicatedby the position of the carrier pip rela-
tive to the center calibration. If F., however, is 500
kc lessthat F¢, the plus (+) and minus (-) signs on the
screen are reversed, and the relative position of the
carrier pip and other pips should be calculated ac-
cordingly. When it has been established that the trans-
mitter carrier is either above or below F., turn
MASTER OSCILLATOR FREQUENCY knob (60) slowly
until carrier pip on screen coincides with center cali-
bration. Then note the new frequency reading on the
counters (58) and (59). Multiply this frequency by the
factor indicated by the setting of BAND-MCS switch
(55) as listed below:

BAND-MCS
switch Multiplication
setting Factor
2-4
4-8
8-16
16-32
32-64 16

QD B N

The product is the carrier frequency issuing from the
transmitter and the display is now centered on the
screen so that relative frequencies of sideband and
other component pips may be read.




74

AUDIO SIGNAL

PTE

CONNECT AT STEP23

OF TABLE I-3-2

SIGNAL PIIO (SERIES N
(o] (o] NPUT /' (SE| )
[
®°’| o=
e ©
I~ JI0l
° ° EXT MOD
— 3701
TMC CA-480-I-18
CABLE ASSEMBLY "\:FOT
(W106) e
( ooo ~ J104
VFO  RF TONE
out ouT
..
N
[~AuDK ToNE —
9\
\
1 —
‘Y-.uos Lcpiol
JI04 L.cp 102
TRANSMITTER OR EXCITER PIll (SERIES UMF)
UG I76/U ADAPTER
(SERIES N TO UHF)
RF
OUTPUT \-
AUDIO TMC CcA-480-4-120
NPUT CABLE ASSEMBLY (WIOT)

Y

'Figure I-3-11. Cable Connection Diagram for General Sideband Analysis

(INCLUDES P110, PIlI
AND UG-I76/V)

I-3-13



TABLE I-3-2. TUNE-UP OF PTE FOR GENERAL SIDEBAND ANALYSIS, WITH

PRESET SWEEP WIDTHS

of screen. Turn GAIN knob (28) clockwise
until pip reaches 1.0 on LIN scale of screen
(full scale deflection).

CONTROL
NUMBER
STEP | (FIG. I-3-10) OPERATION PURPOSE
1 41 Place POWER switch (41) in ON position. Supplies power to VOX master
MAIN POWER lamp (45), INNER OVEN lamp oscillator oven heating elements.
(46) and OUTER OVEN lamp (47) will light.
2% 46,47 Wait for 48 hours or until INNER OVEN (46) Normal cycling of lamps (46)and
and OUTER OVEN (47) lamps cycle normally. (47) indicate VOX master oscil-
Normal cycling is indicated by a regular on- lator oven temperature stabiliza-
off time for the lamps as follows: tion. At this point, master os-
cillator frequency has reached
lamp on off its rated stability.
OUTER OVEN 5 secs 30 secs
INNER OVEN 90 secs 90 secs
3 17 While waiting for oven temperature to stabil- Supplies FSA Analyzer with fila-
7 ize, it is permissible to proceed with steps 3 ment and plate power. Further
8 through 9 at any time during this period. clockwise rotation of knob in-
Turn ILLUMINATION knob (17) clockwise. creases brightness of screen
Lamp (8) will light and calibration markings illumination lights,
on screen (7) will glow. Adjust ILLUMINA-
TION knob (17) to obtain desired brightness of
screen calibration. Within about 30 seconds a
baseline will appear on screen,
4 23 Adjust BRILLIANCE knob (23) to obtain a mini-| Clearest baseline trace is
24 mum brightness of the baseline trace for obtained.
suitable visibility. Allow at least 30 min,
for warm-up. Then set the FOCUS knob (24)
to obtain maximum sharpness of trace. Do
not use the BRILLIANCE control (23) to com-
pete with external lighting in the room but
rather reduce the external light or shield the
screen.
5 1 If necessary, adjust V POS knob (2) to bring Lines up baseline trace with
2 baseline trace to coincide with 0" of LIN screen calibrations.
scale of screen and H POS knob (1) to center
baseline trace approximately on screen cali-
bration.
NOTE
When making adjustments to line up
display with screen calibrations, view
screen with eye at a point about 15
inches away from screen and lined up
with center of screen. This viewing
point should be maintained for all sub-
sequent observations for accurate
measurements,
6 19 Turn CAL OSC LEVEL knob (19) fully clock- Generates 500 KC test signal,
28 wise. Small pip will appear at or near center
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CONTROL
NUMBER
STEP | (FIG. I-3-10) OPERATION PURPOSE
K 22 If pip coincides with vertical center calibra- Calibrates center frequency of
6 tion of screen, omit step 7. If pip does not sweep with center calibration on
4 coincide, make adjustments as follows: screen,
3 Rotate SWEEP WIDTH knob (3) fully counter-
26 clockwise. Pip will disappear. Adjust
1 CENTER FREQ knob (26) to obtain maximum
height of trace, Set SWEEP WIDTH knob (3)
fully clockwise. The pip should reappear near
the center calibration on the screen. Adjust
the H POS knob (1) until pip coincides with
center calibration.
8 22 Set SWEEP WIDTH SELECTOR knob (22) to Sets sweep width at 14 KC,
26 the 14 KC position. Recenter pip with CENTER | sweep rate. at 1 CPS and IF
FREQ knob (26). bandwidth for optimal resolu-
tion. Switches in 400 CPS
video filter.
9 19 Turn CAL OSC LEVEL knob (19) to its fully Turns off 500 KC test signal,
counterclockwise position. Pip will disappear.
10 9,10,11, Place all INPUT ATTENUATOR switches (9) Places 65 db attenuation in sig-
13,14,15 through (11) and (13) through (15) in down (on) nal input section as a safety pre-
position. caution to protect FSA from
signal of unknown amplitude.
11 46 When INNER OVEN and OUTER OVEN lamps Connects VOX variable master
47 (46, 47) cycle normally as described in step oscillator (VMO) output to VOX
57 2, place XTAL knob (57) in VMO position, output amplifier chain,
12 Determine the carrier of the signal to be an-
alyzed. This frequency will be referred to
here as Fc' Proceed to tune the VOX to a
frequency (Fv) as described below:
fF = VOX freq.
¢ (F) =
v
1,500-1,770kc Fc+500 ke
1,770-63,500kc Fci500 ke
63,500kc-64,500kc F o 500 ke
Tuning procedure for VOX is described in
steps 13 through 22,
13 38 Place BEAT switch (38) to ON position. ZERO Feeds plate supply to 100-kc
48 BEAT lamp (48) will light. calibrating oscillator in VOX,
14 55 Turn BAND-MCS switch (55) to band in which Selects multiplication factor for
Fv fails. frequency appearing on MASTER
OSCILLATOR FREQUENCY
counters {58) and {(59).
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TABLE 1-3-2. TUNE-UP OF PTE FOR GENERAL SIDEBAND ANALYSIS, WITH

PRESET SWEEP WIDTHS (C nt)

CONTROL
NUMBER
STEP (FIG. 1-3-10) OPERATION PURPOSE
15 60 Turn MASTER OSCILLATOR FREQUENCY Tunes VMO to Fmo minus 50-kc
58 knob (60) to bring frequency reading on to prepare for calibration,
59 counters (58) and (59) which will equal 50 kc
under Fmo as shown in table below.
BAND-MCS
switch
setting Fmo =
2-4 Fy
4-8 F:!L
8-16 F?L
- 16-32 Fel
32-64 ng
CAUTION
Do not turn knob (60) to bring figures
on counter (58) to figure outside 2000
to 4000 range., A misalignment of a cam
surface in the VOX may result, requiring
TMC factory realignment.
16 50 Adjuét CALIBRATE knob (50)until ZERO BEAT | Calibrate counters (58) and (59)
48 lamp (48) produces a beat of about 1 or 2 CPS, to VMO output at the nearest
51 Turn LOCK ring (51) clockwise until it tightens | lower 50 kc integral to Fmo to
securely. within 1 or 2 CPS. Locks knob
(50) against movement,
17 38 Place BEAT switch (38) in down (off) position. Turns off 100 kc calibrating
48 ZERO BEAT lamp (48) will go out. oscillator.
18 60 Turn MASTER OSCILLATOR FREQUENCY Tunes VMO output to Fmo.
58 knob (60) clockwise to bring frequency reading Locks knob (60) against move-
59 on counters (58) and (59) to equal Fmo. Turn ment.
LOCK knob (61) clockwise until it tightens
securely.
19 53 Turn TUNING knob (53) to a position roughly Coarse-tunes VOX output
58 approximating the figure appearing on MASTER | amplifier chain.
59 OSCILLATOR FREQUENCY counters (58) and
(59).
20 54 Turn OUTPUT knob (54) clockwise to obtain Increases VOX output level to
49 an approximate middle of dial reading on obtain a good reading on output
meter (49). meter (49).
21 53 Adjust TUNING knob (53) to obtain maximum Fine-tunes VOX output ampli-
49 reading on meter (49). fier chain,
22 54 Turn OUTPUT knob (54) to bring ""0.1" read- Adjusts VOX output to appro-
49 ing on meter (49). priate level for use with FSA

mixer,
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TABLE 1-3-2. TUNE-UP OF PTE FOR GENERAL SIDEBAND ANALYSIS, WITH
PRESET SWEEP WIDTHS (C nt)

CONTROL
NUMBER
STEP | (FIG I-3-10) OPERATION PURPOSE
23 16 **Connect TMC #CA-480-4-120 Cable Assembly | Connects transmitter or exciter
to SIGNAL INPUT jack (16) as shown in figure output signal to be analyzed to
I-3-11. FSA Analyzer.
24 28 Set GAIN knob (28) to position ''5". Sets FSA GAIN potentiometer to
mid-point,
25 9-11, Position INPUT ATTENUATOR switches (9, Adjusts signal level to create
13-15 10, 11, 13, 14 and 15) to obtain best distor- proper ratio with VOX input to
7 tion free display on screen (7). produce minimum distortion in
FSA mixer. This level is gen-
erally around 5 mv, with VOX
meter reading "0.1".
26 28 Adjust GAIN knob (28) to bring top of carrier Sets up carrier pip to represent
pip to coincide with ""0.1'"" calibration on screen | 1.0 (unity) for measuring rela-
LIN scale. tive amplitudes of other fre-
quency components in display.

*If it is intended to operate the PTE over a relatively long period of time (as in monitoring transmitters),
wait for normal cycling. If however, a brief analysis is intended, a wait of 2 or 3 hours will give suffi-
cient frequency stability or step 2 may be omitted altogether. A shifting VOX frequency will be indicated
by a slow wandering of the entire display off center calibration of screen.

**It may be necessary to first tune the transmitter or exciter using a dummy load for accuracy.

II. Defining other frequency components. The
SWEEP WIDTH SELECTOR knob (22) may now be
used to either narrow or widen the sweep width, If
the pips near the carrier are not sufficiently set apart
from one another or tend to merge, the SWEEP WIDTH
SELECTOR knob may be set to one of the narrower
sweep widths to separate them, If 150 CPS does not
accomplish this sufficiently or some intermediate
sweep width is needed, narrow band analysis is in
order (see par. I-3-3c).

NOTE

The 150 and 500 CPS positions on SWEEP
WIDTH SELECTOR knobautomatically switch
in an AFC feedback circuit; 3.5 KC, 7 KC,
and 14 KC positions switch out AFC feedback.
‘As AFC is switched in or out, a shift of the
display to the right or left may occur, due
to a de-tuning effect. When thi$ happens,
bring the center frequency pip back to the
center screen calibration by adjusting AFC
knob (27) and CENTER FREQ knob (26). Use
CENTER FREQ knob as a vernier adjustment
for AFC knob. Do not re-center the display
with any other controls, in this case.

If a wider spectrum than 14 kc is required, frequency
components at points up to 50 kc above or below car-
rier may be observed by setting the SWEEP WIDTH
SELECTOR knob on VAR and turning the SWEEP

WIDTH knob (3) to its maximum clockwise position.
Adjustments should be made to IF BANDWIDTH knob
(4) and SWEEP RATE knob (6) for each setting of the
SWEEP WIDTH knob (3) for maximum resolution. It
should be kept in mind here that decreasing IF BAND-
WIDTH too far will decrease the sensitivity of the
FSA. This will be indicated by a dropping of the car-
rier pip amplitude. In order to read the resulting
pip frequencies in the VAR position of the SWEEP
WIDTH SELECTOR, it will be necessary to establish
the total sweep width that is being displayed. This is
done by temporarily disconnecting the transmitter
signal from the SIGNAL INPUT jack (16), turning the
CAL OSC LEVEL knob (19) clockwise, and placing the
5 KC MARKER switch (12) in the up (on) position, A
large 500-kc marker pip will appear in the center of
the screen accompanied by smaller 5-kc int rvalpips
on either side. The SWEEP WIDTH knob may then be
adjusted slightlyin order to bring the pips to coincide
with the screen calibrations. Example: If a full 100
kc sweep width is required, adjust sweep width so that
10 pips appear on either side of the center calibration
(2 pips to each of the five divisions).

III, Measuring Amplitudes. With the AMPLI-
TUDE SCALE switch (25) set in LIN position the dis-
play of pip amplitudes are shown in a linear rela-
tionship and amplitude ratios as large as 20 db (10:1)
may be observed, M asurem nis in this case, are
made using the LIN scale (dots) on the right side of
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the screen. If it is required to inspect amplitude
ratios of 40 db (100:1), place the AMPLITUDE SCALE
switch in the LOG position and the IF ATTEN switch
(21) in 20 DB position. Measurements are now made
using the LOG scale (horizontal lines) on the left side
of the screen. If a display of amplitude ratios up to
60 db is required, place the AMPLITUDE SCALE
switch in the LOG position, and the IF ATTEN switch
in 0 DB position. In this case the LOG scale is used,
but only the lower 40 db section of the 60 db display
will be visible on the screen.

c¢. NARROW BAND ANALYSIS.

(1) Introduction, Narrow band analysis is an ef-
fective magnification of any portion of the displayed
frequency spectrum. If come relatively small, ob-
scure or merged frequencies appear on the band dis-
play during a general analysis of the signal, these
pips may be selected out of the band, spread apart
and increased in amplitude, if necessary, to afford
closer inspection. Narrow band analysis, as de-
scribed here, is used to describe the procedure of
examining a band of frequencies of 2-kc width maxi-
mum, continuously variable down to a nominal O-ke,
with the SWEEP WIDTH SELECTOR knob set at VAR
position, Narrow band analysis may also be made
with 150 CPS and 500 CPS preset sweep widths, if
these particular widths are sufficient to reveal the
necessary detail. In this case, steps 1 and 2 only
are performed, since all subsequent control adjust-
ments necessary to bring in maximum resolution are
automatically made on the preset width positions of
SWEEP WIDTH SELECTOR knob.

(2) Analysis Procedure. Perform narrow band
analysis as described in table I-3-3. It is assumed
that the PTE has been tuned up for general analysis
as described in table I-3-2 and that a display of fre-
quency components is visible. Table I-3-3 describes
the adjustments for narrow band analysis from this
point,

d. DISTORTION MEASUREMENTS.

(1) Introduction. The procedure described here
will produce a display of odd-order distortion pro-
ducts present in a transmitter or exciter out to the
ninth order and down to 60 db below the sideband
amplitude. To define the distortion clearly on the
screen, operate the transmitter or exciter on SSB
(single sideband) mode with suppressed carrier.
Either upper or lower sideband can be used.

(2) Tune-up of PTE, Table I-3-4 describes tune-
up procedure of the PTE for measuring odd-order
distortion out to the ninth order. Step 1 covers the
procedure for tuning in a display for general analysis
and need not be repeated if this has been done already.
Step 8 may be omitted if it is desired to maintain the
40 db range in order to show amplitude changes in
sideband vs. distortion pips resulting from adjust-
ments in transmitter or exciter controls..

(3) Analysis. When step 8 of table I-3-4 has
been accomplished, 3rd, 5th, 7th and 9th order dis-
tortion products will be displayed on the screen on
either side of the two test tones. Refer to figures
1-3-8 and I-3-9 for location and identification of pips
for upper and lower sideband transmission. These
displays are based on a 4-mc carrier.

TABLE 1-3-3. TUNE-UP OF PTE FOR NARROW BAND ANALYSIS

PURPOSE

CONTROL
NUMBER
STEP | (FIG. I-3-10) OPERATION
1 Examine display on screen and determine sec-
tion to be magnified. If section is far off the
screen center portion, it may be necessary to
move it to the center before magnifying it.
This procedure is described in step 2. If
section is in the screen center portion, it will
not be necessary to move it and step 2 may be
omitted. If step 2 is omitted, note amplitude
of center frequency pip at this point for refer-
ence in measuring other frequencies.
2 58 Turn LOCK knob (61) counterclockwise to un-
59 lock movement of MASTER OSCILLATOR
60 FREQUENCY knob (60). Observe screen and
61 slowly turn MASTER OSCILLATOR FRE-

QUENCY knob (60; to bring section to be mag-
nified to center of screen. Note new frequency
reading appearing on counters 58 and 59.

This reading, multiplied by a factor as indi-
cated by the setting on BAND-MCS knob (55),
is the new center frequency (F,) at the center
calibration of the shifted display and should be
noted down for reference in measuring other
frequencies, Turn LOCK knob (61) clockwise
to re-lock knob (60).

Section to be magnified shifted
to center of screen to prevent
it from expanding out of screen

scope.
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TABLE 1-3-3. TUNE-UP OF PTE FOR NARROW BAND ANALYSIS (C nt)

in 20 DB position, Manipulate INPUT AT-
TENUATOR switches (9-11, 13-15) and
GAIN knob (28) to bring sideband to full
seale deflection (0 DB on soreen),

CONTROL
NUMBER
STEP (FIG. 1-3-10) OPERATION PURPOSE
3 22 Place SWEEP WIDTH SELECTOR knob (22) in Enables operator to adjust sweep
il VAR position. Turn AFC knob (27) slightly width, sweep rate, and video
clockwise (on), (See NOTE in par. I=3-3b filter. AFC feedback is turned
(2) 11,) on.
4 4 Set SWEEP WIDTH knob (3) fully eloeckwise,, Sets IF section for broadest
Set SWEEP RATE knob to point that eauses band=-pass width, Sets sweep
beam to meve across the acreen at the rate of width to 2-ke, Seta aweep rate
about 5 times per second, Turn IF BAND- at B CPS,
WIDTH knob (4) countercloekwise to obtain
optimally resolved pip,
b 3 Vary SWEEP WIDTH knab (3) adjusting fre- Width of frequeneies swept is
quency pips for desired separatien, deereased and re-arranges to
fill up sereen width,
6 4 Turn IF BANDWIDTH knob (4) countercleek= Bets IF bandwidth and sweep
6 wise until individual signals are most clearly rate to the best settings to eor-
5 resolved. If signals cannot be resolved, a respond with sweep width set=
a8 slower sweep rate may be required and ting for eptimum reselutien,
SWEEP RATE knob (6) may be adjusted ae- Internally generated ringing is
cordingly. Optimum resolution on a pip £an utilized te establish eptimum
be resognized by the nature of the ringing resolutien, and then switehed out
pulses that will appear on the trailing edge a8 by means of the VIDEO FILTER
described in the FSA manual. After re= switeh.
solution has beep determined in this way,
turn VIDEO FILTER switch (5) to HI er
LO positions to get rid of the ringing whigh
represents internally generated noise in the
FBA. Sometimes improving resolution will
eause pip ampijtudes to drop slightly. In the
event that they drop too mush, they may be
inereased again te seme eonvenient referenee
level by turning GAIN knab (28) elockwise
without losing resolution.
TABLE 1-3-4, TUNE-UP OF PTE FOR DISTORTION MEASUREMENTS
CONTROL
NUMBER
STER | (FIG. 1-3-10) OPERATION PURBOBE
i Operate transmitter or exciter controls to Tunes PTE to speesifie carrier,
produce mode of transmission which includes )
carrier. Tune up PTE per paragraph I-3-3b
(General Sideband Analysis) including table
1-3-2 complete.
8 ag Operate transmitter or exciter controls to To set PTE to present normal |
25 issue one sideband (either upper or lower) sideband level at © DB referenee
81 and suppressed carrier. Plage SWEEP point at 14-ke sweep width,
8-11 WIDTH SELECTOR knah (22) in 14 KC posi- .
13-18 tion. Set AMPLITUDE SCALE switeh (25)
a8 in LOG pesition, Set IF ATTEN switeh (21)
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TABLE 1-3-4. TUNE-UP OF PTE FOR DISTORTION MEASUREMENTS (C nt)

CONTROL
NUMBER
STEP (FIG. 1-3-10) OPERATION PURPOSE
3 30 Positicn transmitter or exciter controls to Substitutes two audio test tones
31 disconnect audio frequency modulating car- (935 CPS and 2,805 CPS) at
rier. Replace removed a-f with test audio exciter audio input.
tones from TTG unit by installing TMC cable
#CA-130-6 between audio input and AUDIO
TONE OUT jacks (30 and 31) as shown in
figure I-3-12,
4 70 Turn POWER knob (70) to ON position. Supplies voltage to TTG plate
64 MAIN POWER lamp (64) will light. Allow and filament circuits.
2 minutes for TTG to warm up.
5 68 Place AUDIO TONE SELECTOR knob (68) in Activates two audio oscillators
67 TWO TONE position. Turn AUDIO OUTPUT (935 CPS and 2,805 CPS), and
28 knob (67) clockwise. Two test tones will ap- adjusts their output to produce
pear on screen, Adjust AUDIO OUTPUT knob test sideband frequencies (test
(67) and GAIN knob (28) to bring test tones to tones) of the same level as nor-
full scale deflection (0 DB on screen) without mal operation of transmitter
distortion of pips. or exciter.
6 3 Set SWEEP WIDTH knob (3), IF BANDWIDTH Sets sweep width at 100-kc, IF
4 knob (4), and SWEEP RATE knob (6) all at bandwidth at maximum and
6 their maximum clockwise positions. Set SWEEP | sweep rate at maximum.
22 WIDTH SELECTOR knob (22) at VAR position.
7 3 Turn SWEEP WIDTH knob (3) counterclock- Sets sweep width to display 9th
4 wise to bring sweep width on screen which order products at the corres-
6 includes 9th order pips. Then turn IF ponding IF bandwidth and sweep
BANDWIDTH knob (4)and SWEEP RATE knob rate to produce optimal resolu-
(6) both counterclockwise to a point that pro- tion. Display now shows signals
duces optimally resolved test tone pips at down to 40-db below test tones.
0 DB deflection.
8 21 Place IF ATTEN switch (21) in 0 DB position, Produces display of signals

The display now shows the two test tones de-
flected over full scale and the distortion pro-
ducts in the lower 40-db portion of a 60-db
range. The 40 DB mark on the screen now
represents a point 60-db below the 2 test
tones.

60-db down from 2 test tones.
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SECTION 4
PRINCIPLES OF OPERATION

1-4-1. INTRODUCTION.

Figure I-4-1 is a functional block diagram of the
PTE, showing the main interrelationships of the
FSA, VOX and TTG units. For a complete functional
block diagram and schematic diagram of each unit,
refer to the individual manual for the unit. A sche-
matic diagram for RAK-7 rack wiring is shown in
Part V. The basic TMC FSA unit has been modi-
fied for MANUAL SWEEP for use in the PTE. For
wiring modification of the FSA unit,. see Part V.

1-4-2. GENERAL AND NARROW BAND ANALYSIS.

A sample of the transmitter or exciter output is fed
into the FSA SIGNAL INPUT jack. Since the center
frequency of the FSA is 500 kc, a local oscillator
(VOX) is required for heterodyning purposes. The
frequency in the VOX output is set at the transmitter
carrier frequency plus or minus 500 Kkc, creating a
500 kc difference center frequency in the FSA mixer
output. Frequencies adjacent to the carrier are re-
presented by corresponding frequencies in the 450-
500 ke band. In the second mixer stage, the 450-500
kc frequencies are swept over a period of time (1
cycle) by a succession of frequencies starting at 550
kc and ending in 650 kc. This produces a difference
frequency of 100 kc for each detected frequency in the
450-500 kc band with a voltage varying in accordance
with the relative frequency strength. These voltages
appear across the vertical deflection plates of the
CRT and cause the electron beam to deflect accord-
ingly for each frequency during the course of its
sweep across the screen in one cycle. The rate of
sweep (cycles per second) is set by sweep rate con-
trols which synchronize the rate of the sweep oscil-
lator to match the rate of the horizontal sweep of the
electron beam. The horizontal sweep of the electron
beam is generated by the sawtooth wave generator
which applies a sawtooth wave voltage across the
horizontal deflection plates.

In MANUAL SWEEP operation, the sawtooth gen-
erator and sweep rate controls are cut out and re-
placed by applying a varying d-c voltage directly
across the CRT horizontal deflection plates, con-
trolled by a hand-crank (MANUAL SWEEP pot) on the
PTE control panel. It will be noticed that the sweep
oscillator and horizontal beam motion are still syn-

chronized in speed and direction by a single control
source. Controls for sweep width (the band of fre-
quencies appearing across the CRT screen) are inde-
pendent of sweep rate controls. The basic FSA
Spectrum Analyzer wiring is modified for MANUAL
SWEEP when used in the PTE system.

The VOX Variable Frequency Oscillator is a TMC
standard multiple duty oscillator with the necessary
high stability and accuracy needed to produce clear
stable signals on the FSA screen. It has, besides a
bandswitched VMO (Variable Master Oscillator) out-
put, a BFO (Beat Frequency Oscillator) output and an
IFO (Intermediate Frequency Oscillator) output.
These last two outputs, BFO and IFO, are not used
in the PTE system, but may be used independently if
desired. The VOX is capable of delivering up to 20
volts, but should be set at 0.1 ma maximum (".1" on
VOX meter) when used in the PTE system with the
FSA unit. Excess of 0.1 ma indicates a voltage at
the FSA VFO INPUT which may produce distortion in
the FSA mixer. The recommended SIGNAL INPUT
voltage at the lst mixer with this VOX setting is ap-
proximately 5 mv to produce a good distortion-free
ratio. Although Part II of this manual, describing
the FSA unit, states a voltage ratio for SIGNAL IN-
PUT/VFO INPUT as 2mv/0. 3V, the best performance
when using the VOX is obtained with a ratio around
5mv/2.6V. 2.6V is produced at the VFO INPUT jack
when the VOX meter reads '0.1" ma.

1-4-3. ODD-ORDER DISTORTION MEASURE-
MENTS.

In odd-order distortion measurements the trans-
mitter and VOX signals arebrought intothe FSA in the
same way as in general and narrow band analysis.
In order to give a clear readable indication of the
distortion producing qualities of the transmitter, how-
ever, the normal a-f signal is disconnected from the
transmitter and replaced with the audio output from
the TTG. The two audio tones, 935 CPS and 2805
CPS, have been selected to produce the most reveal-
ing distortion pattern of a transmitter or exciter.
The predominant distortion products, which are of an
odd order and adjacent to the carrier down to the
ninth order, are displayed on the screen. The two
r-f tones inthe TTG are used in checking out the PTE
as described in Section 5.
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SECTION 5
TROUBLE SHOOTING

1-5-1. INTRODUCTION.

This section describes procedure of checking the
PTE in order to determine which of the three major
units (FSA, VOX and TTG) is at fault. When this is
determined, the individual manual may be referred to
for trouble shooting the unit.

Trouble shooting is the art of locating and diagno-
sing equipment troubles and maladjustments; the in-
formation necessaryto remedythe equipment troubles
is reserved for section 6 (Maintenance Section) of the
individual manual for the faulty unit.

1-5-2. GENERAL TROUBLE SHOOTING
TECHNIQUES.

Often it is unnecessary to follow a lengthy and or-
derly course of trouble shooting in order to localize
and isolate the faulty part. When a piece of equipment
has been working satisfactorily and suddenly fails,
the cause of failure may be apparent either because
of circumstances occurring at the time of failure or
because of symptoms analogous to past failures.

A second short cut in trouble shooting is to ascer- -

tain that all tubes and fuses are in proper working
order; ailso that equipment receives proper supply
voltages. Many times this will eliminate further
investigation.

A third short cut is to examine the equipment brief-
ly for burned out elements, charring, corrosion,
arcing, excessive heat, dirt, dampness, etc. It is
important to recognize that defective elements may
have become defective due to their own weaknesses
or to some contributive cause beyond their control.

Sometimes excessive vibration will cause failure;
for example with soldered joints or when components
normally isolated from others are shaken together.
Such failures are more difficult to locate.

1-5-3. TROUBLE SHOOTING THE PTE SYSTEM.

a. GENERAL NOTES. If trouble occurs during
operation of the PTE, some general rules may be fol-
lowed that will sometimes give a quick clue in deter-
mining which major unit (FSA, VOX or TTG) is at fault.
Perform a general check along the lines listed in
paragraphs under I-5-2. If the faulty unit is not re-
vealed in this way, refer to paragraph I-5-3b which
lists some generalizations as to causes of trouble
during operation. If the faulty unit is still not evi-
dent, paragraph I-5-3c may be helpful. This last
paragraph contains a procedure for checking out the
entire PTE system. Or it may be elected to refer to

Section 5 of the individual unit manuals and take volt-
age readings of each unit. Once the faulty unit has
been determined, refer to the individual manual for
narrowing down the trouble to the section and the de-
fective component in the unit.

b. TROUBLE SHOOTING BASED ON OPERATIONAL
PROCEDURE. In many cases the faulty unit may be
evident from referringtothe Purpose column in tables
1-3-2, I-3-3 and 1-3-4. If the various lights and in-
dicators have responded correctly as described in the
Operation column up to a certain step and do not re-
spond in that step, the entry in the Purpose column of
that step will usually give a clue.

A slow wandering of the entire display off the center
of the screen indicatesthat the frequency issuing from
either the measured signal or the VOX unit has not
stahilized.

Inability to bring the carrier pip up to full scale de-
flection in step 26 of table I-3-2 indicates that either
the signal from the transmitter is too small or the
FSA RF or IF amplifier tubes may be weak. If in-
creasing the input signal at the transmitter to bring
the carrier pip to full scale causes distortion in the
display, then the latter is the case.

c. CHECKOUT PROCEDURE FOR PTE. The fol-
lowing checkout procedure is essentially the factory
test and calibrating procedure of the PTE before it is
crated for shipping.

Referring to figure I-3-10 Control Panel, set con-
trols as listed below:

Fig. I-3-10 Panel
Control No. Designation Setting
SWEEP WIDTH Fully CW
4 IF BANDWIDTH Fully CW
VIDEO FILTER, OFF
HI/OFF/LO
6 SWEEP RATE Fully CW
9-11,13-15 INPUT ATTENUATOR All switches
up
12 5KC MARKER OFF
17 ILLUMINATION, POWER OFF
POWER OFF
19 CAL OSC LEVEL OFF
21 IF ATTEN, 0DB
ODB/20DB
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Fig. 1-3-10 Panel Fig. 1-3-10 Panel
Control No. Designation Setting Control No. Designation Setting
22 SWEEP WIDTH VAR 69 RF TONE SELECTOR OFF
SELECTOR
25 AMPLITUDE SCALE  LIN 70 POWER, OFF/ON OFF
26 CENTER FREQUENCY g:r?:lel;n(::'k The positions of all other controls are optional.
27 AFC OFF
28 GAIN Fully CCW CAUTION
34 MANUAL SWEEP AUTO
(AUTO)
. Do not turn knob (60) to bring figures on
38 BEAT (S;;;;ch down counter (58) to figure outside 2000 to 4000
range. A misalignment of a cam surface in
39 METER VMO the VOX may result requiring TMC factory
a1 POWER, ON Switch down re-alignment.
(off)
. Connect Power Cable, TMC #CA-575-1 to line volt-
42,43,44 HFO/IFO/BFO dA;in\“(’:)té;ies age supply. Connect one of the two Test Cables,
TMC #CA-480-1-18.00 to VFO INPUT jack (29) and
54 OUTPUT (HFO) Fully CCW VFO OUT jack (36); connect the other to SIGNAL IN-
55 BAND-MCS 9-4 PUT jack (16) and RF TONE OUT jack (37).
57 XTAL VMO Proceed with checkout of PTE-3 as outlined in
68 AUDIO TONE OFF Table I-5-1. Control numbers in parentheses refer to
SELECTOR Figure 1-3-10.
TABLE 1-5-1. CHECKOUT PROCEDURE, PTE
STEP OPERATION FUNCTION NORMAL INDICATION
1 Place POWER switch (41) in | Supplies power to VOX tube | MAIN POWER indicator light (45) ig-

ON position.

filaments and oven heater
elements.

nites and remains lit. INNER OVEN
and OUTER OVEN indicator lights (46)
(47) ignite and remain lit almost con-
stantly for about 48 hours, at which
time they begin to cycle as follows:
OUTER OVEN light goes on for about
5 seconds and off for about 30 seconds;
INNER OVEN goes on for about 90
seconds and off for about 90 seconds.

Wait for INNER and OUTER
OVEN lights (46) (47) to
cycle as described in Step
1. While waiting, proceed
with Steps 3 thru 45.

VOX oven temperature be-
comes stabilized, which,

in turn, stabilizes master
oscillator frequency com-
ponents contained therein.

Turn ILLUMINATION knob
(17) clockwise.

Supplies all plate and fila-
ment power to FSA. Also
turns on and controls

brightness of illumination
lights surrounding screen

(7).

Indicator light (8) ignites. Illumination
lights around screen (7) will brighten
from CW turning of knob and dim from
CCW turning. In about a minute a
straight baseline trace will appear on
screen (7).

Adjust BRILLIANCE knob
(23) until trace is just dis-
cernible. Allow at least 30
minutes warm-up. Then

Focuses electron beam on
screen.

Brightness of trace responds to move-
ment of BRILLIANCE knob. Sharpness
of trace responds to movement of
FOCUS knob.
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TABLE 1-5-1. CHECKOUT PROCEDURE, PTE (C nt)

STEP OPERATION FUNCTION NORMAL INDICATION
4 adjust FOCUS knob (24), for
(Cont.) | sharpest trace.
5 Adjust V POS knob (2) so Calibrates vertical beam Baseline trace responds vertically to
that baseline trace coin- movement to grid. V POS knob movement.
cides with bottom edge of
grid marleed on screen (7).
6 Adjust H POS knob (1) to Approximately centers Baseline trace responds horizontally
approximately center base- sweep on grid. to H POS knob movement.
line on grid of screen(7).
7 Turn CAL OSC LEVEL Connects a 500-kc test A small pip appears at or near center
knob (19) fully clockwise. signal to .FSA input. of screen and grows in height as knob
Clockwise rotation of knob | is turned clockwise.
increases 500-kc signal
amplitude.
8 Turn GAIN knob (28) clock- Further increases 500-kc Pip heightens with clockwise movement
wise until pip reaches full input of GAIN knob.
scale deflection on screen
(10 on LIN scale).
9 Turn SWEEP WIDTH knob Decreases sweep width in Pip disappears. Trace may become
(3) completely counterclock- | ke, thereby magnifying elevated.
wise or until pip widens in- pip width.
to an elevated line.

10 Adjust CENTER FREQ knob | Tunes V3 mixer in RF Trace height is raised by adjustment
(26) for maximum height of chain to 500-kc, passing of CENTER FREQ knob.
trace. through a greater amount

of the test signal.

11 Turn SWEEP WIDTH knob Increases sweep width, Pip reappears and now is at or near
(3) to fully clockwise posi- thereby decreasing pip center of grid on screen (7).
tion. width. Also, as a result

of tuning in Step 10, the
500-kc has been brought
to the center of the sweep.

12 Adjust H POS knob (1) until Centers sweep on grid. Adjustment of H POS knob brings pip
the pip coincides with the to center calibration. About 1/4 inch
center frequency calibration of trace extends beyond grid markings
on the screen. on either side.

13 Place 5-KC MARKER switch | Activates built-in 5-kc At least 14 5-kc marker pips appear
(12) in up (on) position. oscillator which hetero- across screen, 7 above and 7 below
Turn GAIN knob (28) clock- | dynes with 500-kc signal 500- kc pip in center.
wise to bring 5-kc pips up. to produce sum and dif-

ference frequencies at 5-
ke intervals above and
below 500-kc.

14 Turn SWEEP WIDTH knob Counterclockwise move- 5-kc pips move away from center as
(3) in counterclockwise di- ment of SWEEP WIDTH SWEEP WIDTH knob is turned counter-
rection. Then return knob knob decreases sweep clockwise.
to max. clockwise position. width.

15 Place 5-KC MARKER s switch | Turns 5-kc oscillator 5-kc pips disappear.

(12) in OFF position and adjust
GAIN knob (28)to bring pip

off.
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TABLE (-3-1. CHECKOUT PROCEDURE, PTE (Cont)

OPERATION

full scale deflection of pip.
Place AMPLITUDE SCALE
switch (25) in LOG
position.

circuit from V10 detector
to V9 IF amplifier which

has the effect of present-
ing pip amplitudes on the
scre n in a log relation-

ship rather than linear.

STEP FUNCTION NORMAL INDICATION

16 Turn SWEEP RATE knob Changes sawtooth wave As SWEEP RATE knob is turned
(6) to fully counterclock- width from sweep gener- counterclockwise, electron beam slaws
wise position. ator, thereby changing down in its motion across the screen.

sweep rate, At its CCW extreme position, spot
moves from right to left at the rate of
0.1 CPS (or once within a 10 second
period). Pip amplitude increases.

17 Turn SWEEP RATE knob Changes sweep rate back Trace reappears as a solid line. Pip
(6) to fully clockwise to 30 cps. amplitude returns to full scale deflec-
position. tion,

18 Adjust SWEEP WIDTH knob | Decreases sweep width Pip width is increased with decrease
(3) until the pip base covers | from its maximum posi- of sweep width, Pip height increases.
approximately one-third of tion.
the screen,

19 Turn IF BANDWIDTH knob Decreases IF bandwidth When IF BANDWIDTH knob (4) is
(4) in counterclockwise di- to a point suitable for op- turned counterclockwise, pip base
rection until ringing ap- timum resolution with a width decreases. At the same time
pears on trailing edge 30 cps sweep rate and the | there may be a change in pip height.
(left side) of 500-kc pip. sweep width as set in step
Adjust until first ringing 18.
notch beyond the apex of
the pip dips into the
baseline.

20 Turn AFC knob (27) in a Turns on AFC feedback 500-kc pip distorts into an elevated
clockwise direction, circuit from V3 mixer to line.
slightly. V4 reactance modulator.

Changes maximum sweep
width adjustment from 100-
kc to 2-kc.

21 Turn SWEEP WIDTH knob Adjusts sweep width to Pip may now appear shifted off center.
(3) fully clockwise. Adjust 2-Kke.

SWEEP RATE knob (6) un-

til spot moves across Adjusts sweep rate and IF
screen at the rate of ap- bandwidth for optimum re-
proximately 5 times per solution for 2-kc sweep
second. Adjust IF BAND- width.

WIDTH knob (4) to obtain

optimum resolution ringing.

22 If 500-kc pip has shifted off Retunes V4 circuit which As AFC knob (27) is turned clockwise,
center, turn AFC knob(27) became detuned by switch- | the display may shift to the left, then
to approximately center ing in AFC feedback. to the right. Normally, with the AFC
pip and use CENTER FREQ knob and CENTER FREQ knob (26)
knob (26) as a vernier ad- manipulated as described in Operation
justment to center pip ex- column, the pip should center.
actly.

23 Adjust GAIN knob (28) for Switches in a feedback Pip height reduces to '"20 DB" on LOG

scale on screen.

I-5-4

4



47

TABLE 1-5-1. CHECKOUT PROCEDURE, PTE (C nt)

STEP OPERATION FUNCTION NORMAL INDICATION

24 Set IF ATTEN switch (21) Inserts 20 db of attenuation | Pip height reduces to "'40 DB'" mark on
in 20 DB position. in the IF amplifier input. LOG scale.

25 Turn GAIN knob (28) clock- Sets pip to full scale for Another pip with ringing may appear at
wise to bring pip back to comparisons to follow. right edge of screen.
full scale deflection.

26 Operate INPUT ATTENUA- Inserts attenuations (which | At each setting the pip height coincides
TOR switches (9, 10, i1, are additive) in the SIGNAL| with the corresponding screen calibra-
13, 14 and 15) so as to in- INPUT section. At final tion within +1 db.
sert attenuations up to 40 setting signal is reduced by
db in 5 db steps. 40 db from its level in

step 25.

27 Set IF ATTEN switch (21) Switches out 20 db atten- Pip height increases to 20 DB mark on
in ODB position. uaticn in IF amplifier screen.

input.

28 Continue to insert more At this point, pip has been | Pip reads 40 DB on screen with all IN-
attenuation with INPUT AT- | reduced by 60 db from its PUT ATTENUATOR switches down
TENUATOR switches (9, level in step 25, which except 5 DB switch (9).

10, 11, 13, 14 and 15) until would now appear 20 db

pip is brought down to 40 over full scale if INPUT

DB calibration on screen. ATTENUATOR switches
were returned to up
positions.

29 Insert 5 db more attenua- Inserts a total of 65 db Pip is reduced below 40 DB calibration
tion by placing INPUT AT- attenuation in signal level on screen.
TENUATOR 5 DB switch as set in step 25.

{S) down.

30 Return all INPUT ATTENU- | Switches out the 65 db at- Pip returns to full scale deflection.

ATOR switches (9, 10, 11, tenuation. Returns con-
13, 14 and 15) in the up trols to positions set in
(off) position. Place IF step 25.

ATTEN switch (21) in 20
DB position.

31 Place VIDEO FILTER Filters out frequencies Most noise indications on screen are
switch (5) in HI position. above 400 CPS in V10 eliminated.

output.

32 Place VIDEO FILTER Filters out frequencies A more effective elimination of noise
switch (5) in LO position. above 40 CPS in V10 out- is observed. Pip height is raised as
Decrease sweep rate with put. Sweep rate is de- sweep rate is decreased.

SWEEP RATE knob (6) to creased for more effective
bring spot movement down results from 40 CPS BW
to 1 CPS or less. filter.
33 Place VIDEO FILTER Switches out both 400 CPS | Pip appears at full scale deflection

switch (5) in OFF position.
Set AFC knob (27) in OFF
position. Set SWEEP
WIDTH (3), IF BANDWIDTH
(4) and SWEEP RATE (6)
knobs in their fully clock-
wise positions. Place AM-
PLITUDE SCALE switch
(25) in LIN position. Adjust

and 40 CPS filters in V10~
output. Switches out AFC
and returns sweep width,
IF bandwidth, and sweep
rate to maximum settings.
Returns amplitude repre-
sentations to linear. Ad-
justs gain for reference
point. Retunes V4 circuit

with solid line trace.
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TABLE I-5-1. CHECKOUT PROCEDURE, PTE (C nt)

STEP

OPERATION

FUNCTION

NORMAL INDICATION

33
(Cont.)

GAIN knob (28) to bring pip
back to full scale deflec-
tion. Adjust CENTER
FREQ knob (26) to bring pip
back to center calibration.

which became detuned by
turning off AFC.

34

Set SWEEP WIDTH SELEC-
TOR knob (22) in 14 KC
position.

Sets sweep width at 14-kc
and sweep rate at 1 cps.
Sets IF bandwidth for op-
timal resolution. AFC
remains off and 400 CPS
video filter is in.

Pip appears at or near center of
screen. Amplitude may reduce slight-
ly. Beam takes about 1 second to
cross screen. In steps 34 through 38,
SWEEP WIDTH (3), IF BANDWIDTH
(4), VIDEO FILTER (5), SWEEP RATE
(6) and AFC (27) controls are all in-
operative.

35

Set SWEEP WIDTH SE-
LECTOR knob (22) in 7 KC
position.

Sets sweep width at 7-kc
and sweep rate at 1 cps.
Sets IF bandwidth for op-
timal resolution. AFC
remains off and 400 CPS
video filter is in.

Same as step 34. Pip position and am-
plitude remain essentially unchanged
from step 34.

36

Set SWEEP WIDTH SE-
LECTOR knob (22) in 3.5
KC position.

Sets sweep width at 3.5
kc and sweep rate at 1
cps. Sets IF bandwidth
for optimal resolution.
AFC remains off and 400
CPS filter is in.

Same as step 35. Pip position and am-
plitude remain essentially unchanged
from step 35.

317

Set SWEEP WIDTH SE-
LECTOR knob (22) in 500~
position.

Sets sweep width at 500
cps and sweep rate at 0.1
cps. Sets IF bandwidth
for optimal resolution.
AFC is turned on and 400
CPS video filter is re-
placed by 40 CPS video
filter.

Pip position may shift noticeably from
that of step 36. Amplitude is essen-
tially unchanged from step 36. Beam

takes about 10 seconds to cross screen.

38

Recenter pip by using AFC
knob (27) as a coarse ad-
justment and CENTER FREQ
knob (26) as a vernier ad-
justment.

Retunes V4 circuit which
became detuned when AFC
feedback became

switched in.

Pip is recentered.

39

Set SWEEP WIDTH SE-
LECTOR knob (22) in 150~
position.

Sets sweep width at 150
cps and sweep rate at
0.1 cps. Sets IF band-
width for optimal resolu-
tion. AFC remains on
and 40 CPS video filter
remains in.

Same as step 38. Pip position and am-
plitude remain essentially unchanged
from step 38.

40

Place CENTER FREQ knob
(26) on panel marker. Turn
AFC knob (27) to OFF posi-
tion. Set SWEEP WIDTH
SELECTOR knob (22) to VAR
position. Turn SWEEP
WIDTH knob (3) fully
counterclockwise. Adjust

Retunes V4 circuit which
became detuned when AFC
feedback became switched
out.

Pip reappears at or near center of
screen.
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TABLE 1-5-1. CHECKOUT PROCEDURE, PTE (C nt)
STEP OPERATION FUNCTION NORMAL INDICATION
40 CENTER FREQ knob (26)
(Cont.)| to obtain maximum height
of trace. Set SWEEP
WIDTH knob (3) fully
clockwise.
41 Place POWER knob (70) in Supplies voltages to TTG MAIN POWER lamp (64) lights.
ON position. Wait 2 seconds | plate and filament circuits.
for TTG to warm up. .

42 Set RF TONE SELECTOR Generates 1, 999-kc and
knob (69) in TWO TONE 2001-kc test signals in
position. TTG unit.

43 Using patchcords supplied Connects VOX output to
with PTE, connect VFO FSA VFO input and TTG
OUT jack,(36) to VFO INPUT | RF output to FSA SIG-
jack (29) and RF TONE OUT | NAL INPUT.
jack (37) to SIGNAL INPUT
jack (16).

44 Place SWEEP WIDTH SE- Sets sweep width at 14-kc Beam speeds up to 1 cps. Pip re-
LECTOR knob (22) in 14 KC | and sweep rate at 1 cps. mains around full scale deflection mark
position. Place CENTER Sets IF bandwidth for op- and is centered by adjustment to H POS
FREQ knob (26) on panel timal resolution. AFC is knob. Pip disappears when CAL OSC
mark and then adjust H POS | off and 400 CPS video filter | LEVEL knob is placed in OFF position.
knob (1) to bring 500 ke pip is in. Turns off 500-kc
to center screen calibration. | oscillator.

Turn CAL OSC LEVEL knob
(19) to OFF position.

45 Set GAIN knob (28) fully Sets equipment for presen- | No change from step 44.
clockwise (maximum) and tation of signals with a 60
set AMPLITUDE SCALE db relationship (with only
switch (25) in LOG position. | lower 40 db portion dis-

Set IF ATTEN switch (21) played).
in ODB position.

46 If INNER and OUTER OVEN | Turns on 100-kc calibrat- ZERO BEAT lamp (48) lights.
lamps (46 and 47) are cycl- | ing signal in VOX.
ing as described in step 1,
set BEAT switch (38) to ON
position.

47 Turn MASTER OSCILLATOR | Sets VOX output frequency | Adjustment of CALIBRATE knob causes
FREQUENCY knob (60) to at 2500-kc within an error | ZERO BEAT lamp to flash.
bring a reading of 2500 KCS, | of one or two cycles.

000 CPS, on counters (58
and 59). Vary CALIBRATE
knob (50) until ZERO BEAT
light (48) flashes at the rate
of about once or twice

per second.

48 Set BEAT switch (38) to Turns off 100-kc calibrat- | ZERO BEAT lamp (48) goes out.
down position (off). ing signal.

49 Set HFO switch (42) in ON Turns on RF amplifier

position.

plate voltage in VOX.
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TABLE 1-5-1. CHECKOUT PROCEDURE, PTE (C nt)
STEP OPERATION FUNCTION NORMAL INDICATION

50 Set METER knob (39) in Connects meter (49) to
HFO position. sample output from RF

amplifier.

51 Watch meter (49). Turn Turns up VOX output level | Two test tone pips now appear on
OUTPUT knob (54) clock- to approximately 0.1 ma to | screen, about 1 kc above and below
wise to bring a reading of get good reading for next center calibration.
approximately ''. 1" on step. 1,999 ke, 2,001 kc
meter dial. combine to produce 499 kc

and 501 kc signals on
screen.

52 Set TUNING knob (53) in Tunes VOX RF amplifier. Pips may shift and become more de-
2.5 area to bring highest fined.
reading on meter (49).

53 Adjust OUTPUT knob (54) . Sets VOX output at appro-
to bring a reading of ". 1" priate level for FSA mixer
on meter (49) dial. ratio.

54 Set IF ATTEN switch (21) Sets display to show Odd-order distortion product pips ap-
in 20 DB position. Then lower 40 db portion of a pear on screen.
adjust INPUT ATTENUA- 65 db presentation, with
TOR switches (9-11, 13-15) | 2 test tones representing
to reduce pips down to ODB | 0-db.
calibration on screen, using
GAIN knob (28) for vari-
ations less than smallest
INPUT ATTENUATOR
switch position. Then set
IF ATTEN switch (21) in
ODB position.

55 Check all odd-order dis- Checking to see if all odd- | Maximum level of odd-order distortion
tortion pips. order distortion products pips do not exceed 40 DB mark on

fall below 60 db down screen. (60-db below two test tone
from two test tones. pips).

56 Set IF ATTEN switch (21) in | Disconnects sweep gener- Horizontal movement of beam stops.
20DB position. Set MAN- ator from horizontal de- Beam becomes stationary spot on
UAL SWEEP switch (34) in flection plates and con- screen.
up (manual) position. nects in MANUAL SWEEP

control of plate voltage. CAUTION
Do not leave beam stationary
for more than 60 seconds.

57 Crank MANUAL SWEEP Changes voltage of hori- Clockwise movement of MANUAL
knob (35) clockwise, then zontal deflection plates. SWEEP knob (35) causes spot onscreen
counterclockwise. to move from left to right; counterclock-

wise movement causes spot to move
from right to left. The same distortion
products should be observed as in step
55. A slight’adjustment of the GAIN
knob (28) may be necessary to bring dis-
tortion pips to the same level as in step
55.

58 Return MANUAL SWEEP Reconnects sweep gener- Horizontal motion of beam resumes

switch (34) to AUTO
position.

ator to horizontal de-
flection plates.

automatically.
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SECTION 6
MAINTENANCE

1-6-1. INTRODUCTION.

Generalized phases of maintenance of the PTE are
outlined below. Where this data is inadequate, refer
to Parts II through IV as pertinent to specific equip-
ment units.

I-6-2. GENERAL.

The PTE contains assemblies of many electrical
and mechanical parts which may be maintained ade-
quately by conventional preventive and corrective
maintenance techniques as outlined in the following
paragraphs. Long life and continual operation of

A n b A an o

moving parts require especially good maintenance.
When a component fails in a highly precise frequency-
sensitive assembly, it is generally more practical to
replace the entire assembly than to attempt to repair
it. Such assemblies may then be returned to the fac-
tory for repair and adjustment. The same is true of
complicated mechanical assemblies. Installation of
parts peculiar without suitable tools makes the re-
placement of the entire assembly more practical than
disassembly, fabrication, and reassembly. Pieces
of the PTE that fall into this category are the FSA
CRT tube, large selector switches, VOX VMO (var-
iable master oscillator) and oven assembly, VMO
counters and VMO gears. Replacement of transistors
in the FSA should be performed by technicians ex-
perienced in transistor installation.

1-6-3. OPERATOR’S MAINTENANCE.

Operator's maintenance consists in not only main-
taining optimum equipment performance at all times
but also keeping a detailed record of the equipment
performance as well as a log of events and happen-
ings, including climatic conditions, pertinent to equip-
ment operation. Such records are useful in spotting
gradual equipment degradation and when more general
remedial measures are necessary.

I-6-4. PREVENTIVE MAINTENANCE.

.a. GENERAL. Preventive maintenance is mainten-
ancethat detects and correctstrouble producing items
beforethey become serious enoughto affect equipment
operation adversely. Some trouble producing items
are dirt and grime, contact erosion, improper con-
tact pressure, lack of proper lubrication, overheating,

unstable power supplies, vacuum tubes with poor
emission, loose parts (due to excessive vibration),
etc.

It may appear contradictory to state that good pre-
ventive maintenance means that one should not con-
stantly poke around and tinker with an equipment that
is performing excellently. Overzealous maintenance
can readily cause more, rather than less, poten-
tial trouble. Good preventive maintenance requires
constant vigilance and good judgement of when, what,
and how to apply remedial measures.

b. WEEKLY INSPECTION. While unit is in opera-
tion check the operator's performance record for ir-
regularities and possible sources of future trouble.
Observe all unit output amplitudes with meter and
compare them with ratings stated in manuals. Ob-
serve indicator lights and rectifier tubes for abnormal
color and signs of internal flashing.

c. MONTHLY INSPECTION. Inspect conditions of
rotary switch contacts and recondition as necessary.
Use crocus cloth and trichloroethylene or ethylenedi-
chloride for cieaning. Inspect and rid the equipment
of dustand dirt. Inspect the equipment for loose sold-
ered connections or screws especially in those cases
experiencing appreciable vibration in service. Note
the condition of gear trains; those showing signs of
becoming dry should be lubricated with a drop or two
of any high quality, light machine lubricant. Check
the condition of all tubes.

1-6-5. CORRECTIVE MAINTENANCE.

Corrective maintenance is an aftermath of trouble
shooting as discussed in section 5, or preventive
maintenance as discussed in the preceding paragraph.
With the exception of those cases when components
suddenly fail for no apparent good reason or under
extenuating circumstances, an intelligent program of
preventive maintenance should produce minimum
equipment outage.

After a defective part has been localized and iso-
lated by the trouble shooting techniques presented in
various sections 5 of the manual, replacement gen-
erally presents no major problem particularly in the
case of failure of non-complex electrical and mech-
anical components.

Refer to Appendix (Part V of this manual) for guide
in reordering components used in the PTE.
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CHAPTER |

INTRODUCTION

I-1. GENERAL

This Instruction Manual has been prepared to
assist in the installation, operation and servicing
of the Panoramic Panalyzor, Model SB-12a with
serial numbers in the series 20S.and above,

No attempt to operate the equipment should be
made until the operator is thoroughly familiar
with the information contained in CHAPTER IIJ -
OPERATING INSTRUCTIONS,

I-2. APPLICATIONS

The Model SB-12a is designed for research,
design or production test applications such as:

Single sideband studies

Hum level analysis.

RF cross modulation analysis.

Adjacent channel interference investigations.

Band occupancy studies,

Residual carrierand sideband level measure-
ments.

Spurious oscillation modulation detection.

FM uevx&tiOn ireasure ueu-.S.

I-3. EQUIPMENT SUPPLIED

Description Quantity

[y

Panalyzor, Model SB-12a, Type T-100

Power Supply, Model PS-12

Transformer, Constant Voltage,
T3003A-1

Cable, Interconnecting, Power, #W3046

Cable, Signal Input, #¥W3001

Spare Fuse, 2 amp, 250 V, Type AGC

Tool, Alignment, #£1010

—

[ N SN

I-4. GENERAL DESCRIPTION

The Panalyzor, Model SB-12a, is an automatic
scanning superheterodyne receiver which permits
analysis and identification of one or many radio-
frequency signals at one time. Each signal with-
in the band being scanned is displayed on a
cathode-ray tube as one of a series of inverted
V’s or ‘‘pips’’. The pip amplitude and position
along the calibrated horizontal axis are indicative
of signal level and frequency, respectively. A
CW signal produces a single pip. Modulated
signals (AM, FM or pulsed) cause a series of

pips which indicate sideband distribution and
levels.

The Model SB-12a provides two modes of oper-
ation divided into seven ranges.

The variable sweep width mode of operation
provides a 0 - 100 KC variable sweep width for
search and preliminary analysis anda 0 - 2 KC
variable sweep width with automatic frequency
controlled sweep for detailed analysis.

The pre-set mode of operation provides pre-set,
narrow band, sweep widths of 14 KC, 7T KC, 3.5
KC, 500 cps and 150 cps for slow speed, highly
resolved analysis, The 2 KC, 500 cps and 150
cps sweep widths are AFC stabilized.

The Model SB-12a provides visual means of ex-
amining the effects of power supply fluctuations,
thermal changes, humidity, component variations,
shock, vibration andload changes uponfrequency.
Both magnitude and direction of frequency drift
are indicated. Parasitic oscillations which nor-
mally may pass unnoticed can quickly be detected
and identified. Spurious modulation by subsonics,
hum and noise are readily spotted. In single
sideband linearity tests, the Model SB-12a per-
mits in-band intermodulation distortion readings
to -60 db.

Because of its Panoramic presentation the instru-
ment is invaluable for monitoring a frequency
band for the appearance, disappearance and shift
of signals, Highly useful graphic displays of such
phenomena as Bessel function distributions of
f-m signals, energy distribution of pulsed r-f
signals with low p.r.f.’s, a-m sidebands, etc.,
can be obtained.

The SB-12a is unique in that it offers all the
advantages of automatically scanning spectrum
presentations, yet enables examination of signals
so closely adjacent in frequency that their cor-
responding deflections normally tend to merge
together or even completely mask one another
even with static wave analyzers. This instrument
can, at reduced sweep widths and slow sweep
rates, resolve equal amplitude signals down to
10 cps separation. Signals with an amplitude
ratio of 50 db separated by 60 cps are clearly
separated. (See Resolution and E9/E1 Graphs,
Figures I-1 and 1-2,)



1-5. ELECTRICAL CHARACTERISTICS
a. SWEEP WIDTHS:
SWEEP WIDTH MODE
0-100 KC
Continuously
variable
0-2 KC
AFC
Stabilized 150 cps Pre-set with
500 cps automatically
optimum I-F
3.5 KC Bandwidth
7 KC (Resolution).
14 KC
(Other pre-set sweep widths available
upon request.)
b. INPUT CENTER FREQUENCY:
500 KC
c. BANDPASS REGION (after input mixer):
450 - 550 KC
d. BANDPASS REGION AMPLITUDE CHARAC-
TERISTIC: (450 - 550 KC)
Uniform within +5% or +1/2 db,
e. IMAGE REJECTION:
Better than 130 to 1 at input center frequency.
f. INPUT IMPEDANCE:
50 ohms at each of the two input terminals,
g. INPUT ATTENUATOR:
0 - 65 db attenuation of the input signal in 5
db steps.
Accuracy +.05 db/db.
h, AMPLITUDE SCALES:

io

Linear and 2 decade log selectable by front
panel switch., A front panel 20 db attenuator
may be used to extend calibrated range to 60
dbo

DIRECT SENSITIVITY:

Maximum rms voltage (at signal input termi-
nal) in center frequency band (450 - 550 KC)
required for full scale linear deflection: 200
uv,

i.

CONVERSION SENSITIVITY:

Maximum rms signal required at signal input
terminal for full scale log deflection when
0.1 volts rms from an external signal gener-
ator is injected into the VFO input terminal:
3 mv, (The signal generator frequency should
be adjusted to heterodyne the signal down to
the input center frequency band of the Pana-
lyzor).

INPUT MIXER RANGE:

The SB-12a input aperiodic mixer is suitable
for signals up to approximately 1000 mc.

SCAN RATES:

0.1 cps to 30 cps continuously variable. On
pre-set sweep widths of 150 cps, 500 cps, -
0.1 cps scan rate, On pre-set sweep widths
of 3.5 KC, 7T KC and 14 KC - 1 cps scan rate,

. RESOLUTION:

Continuously adjustable with IF BANDWIDTH
control except on pre-set sweep widths, Range
from approximately 3 KC down to less than 10
cps. (Resolution is defined as the frequency
separation between two equal adjacent signals
such that the intersection between their re-
spective pip indications is 30% below the apex
amplitude.)

See Figure I-1, Resolution Graph, The Model
SB-12a is capable of 10 cps resolution or
better at slow scan rates and reduced sweep
widths.

DYNAMIC AMPLITUDE RANGE:
Two Tone Test:

All in-band residual (odd order) intermodu-
lation products better than 60 db below level
of two equal reference signals deflected 20 db
above full scale log provided that -

1. Reference signals are separated so that
their intersection is at least 60 db down.

2. All front panel gain settings are maximum,

3. IF BANDWIDTH control is adjusted for
broadest position consistent with visual
separation of signals. On pre-set sweep
widths of 150 cps, 500 cps, 3.5 KC, 7T KC
and 14 KC the 60 db dynamic range is
provided automatically.

4, Signal generator amplitude of at least 300
millivolts rms,

21
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o. AUXILIARY OUTPUTS:

¥ Vertical amplitude and horizontal frequency
output terminals provided. Connector provided
for operation with chart recorder. Model

RC_3b,
p. INDICATOR:

5’> diameter flat face CRT (5ADP7) with edge
lit reticule and scale illumination, and a
standard oscilloscope camera mounting bezel,

q. POWER CONSUMPTION:
Approximately 180 watts,
r. POWER SOURCE:
95 - 125 volt 60 cps. Line regulator supplied.

Special regulators available for 220 volts or
50 cps operation.

I-6. PHYSICAL CHARACTERISTICS
a, WEIGHTS
Description Weight
Panalyzor, Model SB-12a,
Type T-100 31 1bs,
Power Supply, Model
PS-12 28 lbs.
Constant Voltage Trans-
former T3003A-1 18 1bs.
Analyzer Cabinet 27 lbs.
Power Supply Cabinet 12 lbs,
Cables 3 1bs.

I-7. TUBE AND TRANSISTOR COMPLEMENT
a, ANALYZER SECTION

Circuit Reference

Symbol Type
Vi 6J6
V2 12AT7
V3 6BE6
V4 6AH6
V5 6BH6
V6 12AL5
V7 6U8
\'&:] 6U8
V9 6AU6
V10 12AU17
Vi1 12AU17
Vi2 5ADPT7
Vi3 6AU6
V14 12AU17

b. DIMENSIONS

Description Dimensions

12-9/16 in. high
22 in, wide
21-3/8 in, deep*
10-1/2 in. high
19 in. wide

8-3/4 in. high
16-1/4 in, wide
14-1/8 in. deep**

Analyzer Cabinet

Analyzer Front Panel
(Standard Relay Rack)
Power Supply Cabinet

Transformer, Constant

Voltage, #T3003A-1 8-1/16 in, high
7-1/4 in, wide
4-1/2 in. deep

Cable, Interconnecting,
Power, 14 Wire

#W3046 with 2 connectors:
#MS3106B-28-2P

and

#MS3106B-28-2P

Cable, Signal Input,
#W3001, RG-8/U,
with 1 connector,
#UG-21B/U, and one
tinned end

5 ft. long

3 ft. long

* Includes a 1-1/8 in, knob projection and 3-1/2

in, power plug projection.

** Includes a 1/2 in, pilot light and 3-1/2 in.
power plug projection,

Function

Input Mixer

RF Amplifier

2nd Mixer, Local Oscillator
Reactance Tube

AFC Amplifier
Discriminator

IF Amplifier

IF Amplifier

IF Amplifier

Detector: Video Amplifier
Amplifier: Cathode Follower
CRT

Sweep Tube

Blocking Oscillator:
Cathode Follower

continued

60
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Circuit Reference

Symbol Type
V15 6BH6
V16 12AU"7
\AY 5651
V18 OA2
V20 6U8
Q3 2N404
Q4 2N404
Q5 2N404
Q6 2N404

b. POWER SUPPLY

Circuit Reference

Function

Sweep Discharge Tube
Horizontal Deflection Amplifier
Voltage Reference Tube
Voltage Regulator Tube
IF Amplifier
500 KC Oscillator
500 KC Oscillator

5 KC Oscillator

5 KC Oscillator

Symbol Type Function
V101 5V4GA Rectifier
V102 6ASTG Series Regulator Tube
V103 12AX7 Amplifier
V104 5651 Voltage Reference Tube
CR601 International High Voltage

Rectifier V100OHF Selenium Rectifier
CR602 International High Voltage

Rectifier V100HF

I-8. FRONT PANEL CONTROLS

a. INPUT ATTENUATOR

This is a group of six toggle switches which pro-
vide attenuations of 5 db, 10 db, 10 db, 10 db,
10 db and 20 db in the SIGNAL INPUT circuit,
When the switches are in the down position, the
indicated attenuation is inserted,

b. GAIN

The amplitude of the indication of the crt screen
is adjusted with this control, Maximum gain is
obtained at maximum clockwise position. The
GAIN control should be operated at the maximum
setting consistent withlow noise onthe crt display
to reduce internal distortion in the Model SB-12a
input circuits.

c. AMPLITUDE SCALE

Selection of linear or logarithmic amplitude pres-
entations is accomplished with this toggle switch,
In the LOG position, signals having a 40 db (100:1)
amplitude range may be viewed simultaneously
on the screen., When using the LOG amplitude
range, the calibration dots at the left edge of the
calibrated screen are used. The calibration
range is from 0 db to -40 db in 5 db steps. In
the LIN position, signals having an amplitude
ratio of 20 db (10:1) may be observed at one time,
When using the LIN amplitude range, the hori-

Selenium Rectifier

zontal lines on the calibrated screen are used.
This linear scale is divided into 10 equal di-
visions, It should be noted that because of the
time constant factor, the LOG feature does not
function properly with narrow pulses,

d. IF ATTEN(uator)

This toggle switch allows 20 db of attenuation to
be inserted in the IF amplifier. When this is done,
the input signal may be adjusted for full scale LOG
deflection. Placing the IF ATTEN(uator) switch
in the O db position permits the full 60 db dynamic
range of the Model SB-12a to be used. Only the
lower 40 db portion is displayed on the crt screen.
This switch should always be in the 0 db position
when making measurements requiring the full 60
db dynamic range of the instrument.

e. CAL(ibrating OSC(illator) LEVEL

This control varies the output amplitude of the
500 KC crystal oscillator, which is internally
connected to the SIGNAL INPUT receptacle. This
signal may be used to locate the center frequency
of the Panalyzor, and may be modulated by an
external audio oscillator or by the built-in 5 KC
marker oscillator to provide marker sidebands
for setting up any desired sweep width, The 500
KC signal, in conjunction with the INPUT ATTEN-
UATOR, may be used to check the accuracy of
the LOG amplitude scgle calibrations (which
appear as dots at the leff*jde of the calibrated
screen), -

@




In its fully counterclockwise position, the
CAL(ibrating) OSC(illator) LEVEL control re-
duces the oscillator output to zero.

f. CENTER FREQ(uency)

This control serves to set or maintain the fre-
quency-modulated local oscillator at its specified
mean frequency. In this way, the deflection cor-
responding to a signal at the input center frequency
is centered on the crt screen, When using AFC
stabilized sweeps, this control acts as a vernier,

g. AFC (OFF)

Clockwise rotation of this control turns on the
AFC circuit, It reduces the normal 100 KC maxi-
mum sweep width to 2 KC. This frequency stabi-
lized narrow scanning rate provides the best
resolution of which the instrument is capable.
Further rotation of the control adjusts the center
frequency, The AFC should only be used with
sweep rates of 5 cps or less,

h, ILLUMINATION

This control is rotated in a clockwise direction
to turn on the power. Continued clockwise rota-
tion of this control increases the edge illumina-
tion of the crt screen.

i. BRILLIANCE

The intensity of the screen presentation is ad-
justed with this control.

j. FOCUS

The sharpness of the screen presentation is ad-
justed with this control.

k. SWEEP WIDTH SELECTOR

This control provides a choice of five pre-set
widths of 150 cps, 500 cps, 3.5 KC, 7 KC, and
14 KC, and a sixth position marked VAR(iable).
In the VAR(iable) position, the sweep width may
be set to any value from 0 to 100 KC, the i-f
bandwidth may be set for any desired resolution
within the capability of the instrument, and the
sweep rate may be set to any value from 0.1 cps
to 30 cps. The VIDEO FILTER switch is also
operative in this position.

In the pre-set positions, the i-f bandwidth is
automatically set for optimum resolution., On
the three narrowest ranges, the AFC circuit is
automatically turned on; on the 3.5 KC, 7 KC and
14 KC ranges it is disabled. On thethree narrow-
est ranges the sweep rate is 0.1 cps, and a low
pass videofilter with a bandwidth of approximately
40 cps is switched on, The sweep rate on the

3.5 KC, TKC and 14 KC ranges is 1 cps, and the
video filter bandwidth is approximately 400 cps.
The sensitivity of the Panalyzor is constant on all
ranges, within +15%,

1. FAST SWEEP

This momentary contact push button speeds up
the sweep rate from 0.1 cps to 1 cps on the 150
cps and 500 cps pre-set sweep ranges. This
facilitates centering the display on the crtscreen
without the need to wait 10 seconds between
sweeps. It also enables the operator to skip
undesired portions of the frequency range being
scanned,

m, 5 KC MARKER

This toggle switch is used to turn on atransistor-
ized 5 KC oscillator which is rich in harmonics.
The 5 KC oscillator is connected to, and modu-
lates, the 500 KC calibrating oscillator when the
CAL OSC LEVEL control is operated, The side-
band pips, at 5 KC intervals, are visable out to
+50 KC from the calibrating oscillator pip at
500 KC, This display facilitates setting up any
desired sweep width in the VAR mode of operation,

The following controls are used relatively in-
frequently or are only needed when setting up the
Panalyzcr on the VAR(iable) position of the
SWEEP WIDTH SELECTOR. They are located
behind the door to the left of the crt,

n. HOR(izontal POS(ition

This control is used to adjust the position of the
baseline trace along the horizontal axis.

o. VERT(ical) POS(ition)

This control is used to adjust the position of the
baseline trace along the vertical axis,

p. SWEEP WIDTH

The scanning width of the instrument is adjusted
with this control. When it is turned completely
clockwise, the maximum spectrum width for
which the instrument is designed; i.e., 100 KC
when AFC is off, or 2 KC when AFC is on, can
be seen on the screen. As the control is backed
off in a counterclockwise direction, the bandwidth
viewed becomes narrower, The part that can be
seen, however, is expanded across the screen
and hence is virtually magnified. The stability
required for narrow sweep width and slow sweep
rates is provided by turning on the AFC,

The SWEEP WIDTH control, in conjunction with
the IF BANDWIDTH control, is useful for sepa-
rating two or more signal deflections which are
so close as to merge into each other,
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POWER SUPPLY UNIT PS—-12
115~ 230V 50-60" 130w
PART OF EQUIPMENT SER.NO. SHENER

c c
PANORAMI .:.Tt v':':'-?.'.‘;'«“a‘:‘

s

Figure I-4, Front Panel, Model PS-12 in Cabinet.

F;-owsn SUPPLY UNIT PS-I12 %
Hs - 230v S0-80°\ 130w
PARY OF EQUIPMENT SER. NO. ENIENNEN
pguoanmc@mcmomc:.mc
MY VERNON NY Ve

Figure I-5. Front Panel, Model PS-12, Rack Mount Style
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q. TF BANDWIDTH

Resolution, or the ability to separate individual
signals, is dependent upon two factors: the rate
of frequency scan and the bandwidth of the i-f
section of the instrument. Optimum resolution
requires a definite relationship between the two.
Resolution sharpens as both the frequency-
scanning rate and i-f bandwidth are decreased.

The IF BANDWIDTH control is used to narrow
the i-f bandwidth. Counterclockwise rotation of
this control narrows the width of the i-f section.
It should be noted that as this control is adjusted,
there will be some degree of change in the sen-
sitivity of the equipment, Thefrequency-scanning
rate is diminished by increasing the scanning
period or conversely by decreasing the spectrum
width scanned within a given time, The AFC and
SWEEP WIDTH controls provide the latter
method. For a given setting of the SWEEP WIDTH
control there is a complementary setting of the
IF BANDWIDTH control to obtain optimum reso-
lution,

On the pre-set sweep ranges the i-f bandwidth is
automatically set for optimum resolution,

r. VIDEO FILTER

This toggle switch provides two degrees of video
filtering to suppress such unwanted effects as
noise, spurious beating between closely adjacent
signals, hum, etc.

In the upper (HI) position, the video bandwidth is
moderately reduced. In the lower (LO) position
of the VIDEO FILTER switch the video band-
width is greatly reduced. This position is suitable
for use with very slow sweep rates and narrow
sweep widths.

On the 150 cps, 500 cps and pre-set sweep ranges,
the LO filter is automatically switched on. On
the 3.5 KC, 7 KC and 14 KC ranges, the HI filter
is automatically switched on.

s. SWEEP RATE

This control provides continuously adjustable
scanning rates between 0.1 cps and 30 cps.
Counterclockwise rotation of this control reduces
the sweep rate.

The control is operative only in the VAR position
of the SWEEP WIDTH SELECTOR,

a, Sweep Width is the band, measured in cycles,
kilocycles or megacycles, which can be observed
by Panoramic Reception. It corresponds to the
range of oscillator sweep in the Panoramic equip-
ment.

b. Frequency Sweep Axis is the line along which
the signal deflections are produced and which can
be calibrated in frequency according to a given
frequency scale,

c. Center Frequency is the frequency of the
signal received on that part of the frequency
sweep axis corresponding to zero sweep voltage
applied to the reactance modulator,

d. Resolution of a given signal is the frequency
difference measured along the sweep width scale
between the points where its deflection is 30%
down from the peak value. This characteristic
corresponds to ‘‘selectivity’’ in ordinary re-
ceivers, The smaller this frequency difference
is, the better the resolution.

e. Sweep Rate is the number of times per second
the electron beam sweeps across the cathode-ray
tube,

f. Deflection Amplitude is the visual equivalent
of signal input voltage, It is the height of a given
signal deflection measured from the baseline to

the top of the deflection,

g. Screen Scale is the scale adjacent tothe base-
line which is calibrated in frequency units above
and below center frequency for a maximum sweep
width setting.

h. VFO is the associated external oscillator or
signal generator which is used withthe Panalyzor
to heterodyne with the test signal to produce the
required input frequency of the Panalyzor.

NOTE

The heterodyne product should be the
difference between the two frequencies
used. If the sum frequency is used,
spurious screen indications may result
from heterodyne products of the test
signals and the external signal generator
output (including its harmonics).

Ly
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CHAPTER 1I
INSTALLATION

il-1. INITIAL INSPECTION

This instrument has been tested and calibrated
before shipment. Only minor preparations are
required to put the instrument in operation,

If damage to the case is evident when delivery is
made, have the person making the delivery de-
scribe the damage and sign the notation on all
copies of the delivery receipt.

Most public carriers do not recognize claims for
concealed damage if such damage is not reported
within fifteen days after delivery. All shipping
containers should be opened and the equipment
inspected before 15 days elapse."

If damage is found, whether concealed or obvious
when delivered, call or write the carrier and ask
that an inspection be made by their agent.

Although the carrier is liable for any damage in
the shipment, Panoramic Radio Products, Inc.
will assist in describing and providing for repair
or replacement of damaged items,

is shipped with all tubes and

avdl Ral

wippaaeiL

crystals installed. Check that.all such components
are properly seated in their sockets,

The eqninmpn

2. INTERCONNECTING PROCEDURE

The Panoramic Panalyzor, Model SB-12a, Type
T-100, is normally operated from a 115 volt, 60
cycle, single phase power source. The power
transformer connections' are factory wired for
115 volt operation, With Constant-Voltage Trans-
former #T3703A-1, the equipment will operate
properly over a line voltage variation of 95-130
volts.

NOTE
N

THE LINE VOLTAGE REGULATOR
SUPPLIED MUST BE USED WITH THE
EQUIPMENT TO INSURE PROPER
OPERATION, THE REGULATOR 1S
OF THE SATURABLE REACTOR TYPE
AND IS DESIGNED FOR A 60 CYCLE
POWER SOURCE. IT SHOULD NOT
BE USED ON A 50 CYCLE LINE, 50
CYCLE OPERATION REQUIRES THE
USE OF EITHER A SATURABLE RE-

ACTOR TYPE REGULATOR SPECIFI-
CALLY DESIGNED FOR THIS FRE-
QUENCY OR A LINE STABILIZER
WHICH IS NOT FREQUENCY SEN-
SITIVE. IT SHOULD BE CAPABLE
OF A 180 VOLT-AMPERE OUTPUT,

Connect the Panalyzor and Power Supply together
with the 14 wire power cable furnished, Connect
the cable from the Constant-Voltage Transformer
(female connector) to the receptacle on the Power
Supply chassis. Connect the AC line cord from
the Constant-Voltage Transformer to the a-c
power source.

Rotate the ILLUMINATION control clockwise to
turn on the equipment. In about a minute the
baseline trace should appear on the crt screen.

Adjust the BRILLIANCE control until thetrace is
just discernible. Allow at least a 30 minute
warm-up before proceeding with further adjust-
ments and checks.

Connect the external signal to the SIGNAL INPUT
connector, using one of the RF cables supplied.
Connect the external signal generator to the VFO

INPUT connector with the other RF cable.

NOTE
—

If the signal generator frequency is not
varied during examination of the test
signal, the connecting cable need not
match the 50 ohm input impedance of the
Panalyzor. This also applies when flat-
ness of response is not critical, Other-
wise, the generator cable impedance
must be 50 ohms and non-terminated, or
a suitable pad may be used to prevent
reflections and the resultant non-uniform
response due to mis-match,

The test signal may be coupled to the
free end of the input cable either ca-
pacitively or inductively as may be re-
quired (a small loop may be attached to
the end of the cable). If the test signal
has a dc component and the Panalyzor is
to be connected directly to the signal
source, a suitable blocking capacitor
should be used at the free end of the
cable,
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Outline Dimensional Drawing, Model SB-12a, Rack Mount Style.
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1I-3. INSTALLATION ADJUSTMENTS AND
CHECKS

a. Set the front panel controls as follows:

INPUT ATTENUATOR . ... . All switches UP
GAIN ......cce0e0es0q. Fully counter-

. . For a sharp trace
. . As desired

FOCUS.QOIOOCCIOC
BRILLIANCE ......
SWEEP WIDTH

clockwise
CAL OSC LEVEL ........OFF
CENTER FREQ..........center
AFC ....v.veeeeeeeeas OFF
AMPLITUDE SCALE .,.....LIN

. . Fully clockwise

. . Fully clockwise

. . Fully clockwise

. . . So that baseline
trace coincides
with the fre-
quency scale.

HPOS................Toapproximately

center the

baseline on

the crt screen.

SWEEP RATE. ..
IF BANDWIDTH .
SWEEP WIDTH. ...
VPOS..........

SELECTOR.......... VAR
5 KC MARKER.,.........OFF
IF ATTEN ,...... ....0DB
VIDEO FILTER.... «...0OFF

s & & s e s e
e & & e o

b, TurntheCAL OSC LEVEL control fully clock-
wise. Advance the GAIN control until a pip is
displayed at approximately full screen deflection.,

¢. Rotate the SWEEP WIDTH control counter-
clockwise until the pip opens up into a horizontal
line. Adjust the CENTER FREQ control for
maximum height of the trace. Set the SWEEP
WIDTH control fully clockwise. A pip should
appear near the center frequency calibration,
Adjust the H POS control until the pip coincides
with the center frequency calibration,

d. Rotate the SWEEP RATE control through its
range. At its clockwise extreme (30 cps) the
trace will appear as a line, At its counterclock-
wise extreme (0.1 cps) a spot should move from
right to left on the crt screen with a 10 second
period.

e. TurntheSWEEP RATE control fully clockwise,
Adjust the SWEEP WIDTH control until the pip
base covers approximately one-third of the
screen. Turn the IF BANDWIDTH control
counterclockwise; the pip width should decrease.
At the same time, there may be a change in pip
height. It will also be noticed that ‘‘ringing’’ will
appear on the trailing edge of the pip. Optimum
resolution occurs when the first ringing notch
beyond the apex of the pip dips into the baseline.
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f. Turn on the AFC by clockwise rotation of the
control. This automatically provides a maximum
scanning width of approximately + 1 KC with the
necessary center frequency stability. Counter-
clockwise rotation of the SWEEP WIDTH control
reduces the scanning width from +1 KC to nomi-
nally zero, The AFC control is used as the CEN-
TER FREQ control. As it is rotated in a clock-
wise direction, the display may shift to the left,
then to the right., Normally, the best centering
action is had with the AFC control in approxi-
mately a ‘“2 o’clock’ position., The CENTER
FREQ control is used as a vernier. The maxi-
mum sweep is checked most conveniently by
feeding a 1 KC audio signal to the EXT MOD
jack, This will generate sidebands which may
be set on the end frequency calibrations of the
'CRT screen by means of the SWEEP WIDTH
control, Use only sufficient audio amplitude to
produce visible and usable sidebands, since ex-
cessive amplitude may prevent the crystal oscil-
lator from functioning.

It should be notedthat there may be an extraneous
pip or pips present onthe right side of the screen
(but outside the calibrations) when the AFC is on,
The SWEEP RATE control should be set for
a rate of approximately 5 cps or lower and the
IF BANDWIDTH control set for approximately
optimum resolution,

g. Set the controls as outlined for CENTER
FREQ test. Carefully adjust the GAIN control
for full scale deflection of the pip. Switch AM-
PLITUDE SCALE to LOG. The pip should read

'20 db (center of screen), The LOG calibrations

appear at the left edge of the screen. Dots are
engraved at 5 db intervals on the screen.

Set IF ATTEN to 20 db. The pip should now
reach the 40 db calibration.

h. Set the GAIN control fully clockwise and
adjust the CAL OSC LEVEL control until full
screen deflection is obtained. Operate the INPUT
ATTENUATOR switches so as to insert attenu-
ations up to 40 db in 5 db steps. At each setting
the pip height should coincide with the correspond-
ing screen calibration within 1 db.

i. Set the INPUT ATTENUATOR to zero (all
switches up) and adjust the GAIN control for full
scale deflection, Switch the VIDEO FILTER to
the HI position. This reduces the video bandwidth
to about 400 cps. Any noise on the screen should
be filtered, and signal pips will be integrated and
shifted slightly, The SWEEP RATE should be
reduced to prevent excessive distortion of the
pip shape. Switch the VIDEO FILTER to the LO
position, The video bandwidth is now about 40
cps and a much greater filtering effect should be
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observed. This position of the VIDEO FILTER
should be used with sweep rates of the order of 1
cps or less,

j. With a full scale, optimally resolved, pip
(LIN amplitude scale) displayed in the center of
the screen, set the SWEEP WIDTH SELECTOR
to 14 KC. The pip should appear at or near the
center of the screen. The amplitude should be
essentially unchanged. The sweep width is now
+7 KC, and the sweep rate is 1 cps. The SWEEP
WIDTH, SWEEP RATE, IF BANDWIDTH, and
VIDEO FILTER controls are not operative on
this and the other pre-set sweep width ranges.

k. Set the SWEEP WIDTH SELECTOR to 7 KC.
The pip should appear with essentially the same
amplitude near the center of the screen. In this
position, the sweep width is 3.5 KC.

1. Set the SWEEP WIDTH SELECTOR to3.5 KC.
The pip should appear with essentially the same
amplitude near the center of the screen. In this
position the sweep width is +1,75 KC,

m. Set the SWEEP WIDTH SELECTOR to 500
CPS. The AFC circuit is automatically switched
on for this and the 150 cycle sweep width and the
sweep rate is 0.1 cps, The amplitude of the pip
should be essentially constant on both ranges.

n. To facilitate locating a signal on the ranges
employing a 0.1 cps sweep rate, a FAST SWEEP
button has been provided on the front panel.
Pressing this button speeds up the sweep rate to
1 cps, and it immediately returns to 0.1 cps when

the button is released. The pip shape is distorted

when the FAST SWEEP is used, but ihis does not
impair its usefulness for locating signals on
narrow sweep widths, or for repeated examination
of a portion of the sweep width without requiring
a 10 second wait between scans.

0. An external audio signal may be connected to
the EXT MOD connector to aid in setting up any
desired sweep width, This signal amplitude
modulates the calibrating oscillator.

For example, a 10 KC audio signal will produce
sidebands at +10 KC relative to the center fre-
quency pip. When the SWEEP WIDTH control is
adjusted so that these sidebands appear at the
left and right extremities of the calibratedscreen,
the sweep width is +10 KC or 20 KC overall,
Excessive audio amplitude should be avoided,
since it may prevent the crystal oscillator from
functioning.

A built-in 5 KC oscillator is provided to modulate
the calibrating oscillator, in lieu of an external
audio signal, The 5 KC modulation is turned on
by setting the 5 KC MARKER switch to the up
position, Sidebands are produced at 5 KC inter-
vals, of usable amplitude out to 50 KC. The
frequency accuracy of the 5 KC marker oscillator
is +2%.

p. The H OUTPUT and V OUTPUT connectors
on the rear apron of the chassis provide voltages
proportional to the horizontal and vertical po-
sition of the crt spot. They are intended for
operation of a slave oscilloscope or other external

indicator.
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CHAPTER 1l

OPERATION

HI-1. GENERAL OPERATION

a, Switchonthe power by rotating the ILLUMINA-
TION control fully clockwise., The crt scale
illumination should go on immediately. Within 30
seconds a dot should appear on the screen and
within a few seconds start to sweep across the
screen, The scale illumination may be reduced
to any desired level by counterclockwise rotation
of the ILLUMINATION control.

If no indication appears on the screen, turn the
BRILLIANCE control clockwise., The BRIL-
LIANCE control should be set to a minimum point
of suitable visibility and the FOCUS control for
the finest clear line. A later adjustment of
FOCUS and BRILLIANCE may be required, since
the appropriate settings are partially dependent
upon the signal density. Do not use the BRIL-
LIANCE control to compete with external light
falling on the crt screen but rather reduce the
external light or shield the screen.

b. When viewing the crt screen, the eye of the
observer should be along the axis of the crt at a
distance of approximately 15 inches from the
face. Since the screen calibrations have been
made from this position, any other position wilil
introduce parallax error. See Figure ITI-1, A
convenient method of finding the correct position
is to close one eye and obtain a reflection of the
other eye at the exact center of the calibrated
crt scale.

c. Set the front panel controls as follows:

CENTER FREQ........ onvertical marker
(See Chapter 1I,
Paragraph 2 e)

SWEEP WIDTH..... . .. .maximum clockwise
- TF BANDWIDTH, .. ... .. .maximum clockwise
BRILLIANCE, ., ........ for desired trace
brightness
SWEEP WIDTH
SELECTOR.........VAR
FOCUS....... e e e e sharpest trace
AMPLITUDE SCALE ..... LIN
GAIN................ between half and
maximum
clockwise
SWEEP RATE.......... maximum clockwise
VIDEO FILTER........ OFF

HORIZONTAL POSITION. ., .for centered po-
sition of center-
frequency pip
(See Paragraph
1-3.c.)

VERTICAL POSITION, . . . .for baseline co-
incident with
bottom screen

A calibration

AFC ......¢¢¢ee.....0FF

INPUT ATTENUATOR . . . .all switches up

5 KC MARKER.........OFF

d. Whenthe SWEEP WIDTH and IF BANDWIDTH
controls are concuryently set close totheir maxi-

|

15"

I
|
I
|
|
|

CORRECT <

INCORREGT, [~ — — — — —— — —— ————— —— ——— — — — — )

INCORRECT — —————————— —— ’W\
CALIBRATED SCREEN- CRT FACE

e

Figure IlI-1. Correct Viewing of CRT Screen,
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mum counterclockwise position the centered
signal will appear as an elevated baseline or pip
with hum superimposed. This is normal.

Although the frequency of the external heter-
odyning oscillator or signal generator, which is
connected to the VFO INPUT r-f connector, may
be either above or belowthe test-signal frequency
by a frequency equal to the input-centerfrequency
of the equipment (500 KC) use the following rules
in choosing this frequency. If possible, do not
use a frequency within the input-bandpass range
of the Panalyzor; i.e, 450 KC to 550 KC,

Therefore, for all test-signal frequencies up to
1,070 KC use a signal-generator frequency 500
KC above the test-signal frequency. For test-
signal frequencies between 1,070 KC and 1,770
KC, a signal-generator frequency above the test-
signal frequency is preferable but not essential.
This will avoid the presence of image frequencies
and spurious signals resulting from harmonics
of the signal generator. For frequencies above
1,770 KC no advantage will be gained by having
the signal-generator frequency above that of the
test signal.

NOTE

The signal generator frequency can be
recognized as being below the test signal
frequency if the pip moves from left (-)
to right (+) as the generator frequency
is increased.

When the generator frequency is above
the test signal frequency a pip will move
from right (+) to left (<) as the generator
frequency is increased. When the fre-
quency of the external oscillator is above
the test signals, the plus and minus signs
on the screen apply; that is, signals on
the (+) side are higher in frequency than
the center signal while thase on the (-)
side are lower. If the oscillator fre-
quency is below the test signals, the
signs are reversed. Note that when
signals whose frequencies are within the
bandpass region; i.e., 450 KC to 550 KC
are fed directly into the input, the screen
signs are reversed.

Slowly search the spectrum with the external
oscillator until the signal appears at the center
of the screen,

To locate the signal, it may be found convenient
to operate the analyzer at maximum gain and the
signal generator for high output. Once the signal
is located, the GAIN control may be backed off
counterclockwise and the generator output lowered
to obtain a signal which falls below full scale.
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The INPUT ATTENUATOR may also be used to
reduce signal level,

e. Frequencies of signals appearing on the screen
may be quickly determined by adding or subtract-
ing the screen calibrationfor a given signal to the
frequency to which the signal generator is adjusted
and then subtracting or adding the input center
frequency. See NOTE in Paragraph 1.a. above.

Example: The Panalyzor is set for maximum
scanning width, At maximum scanning
width each frequency calibration mark
for the T-100 is equivalent to a 10-KC
separation. A pip appears at +30. The
heterodyne oscillator is set to 2,450 KC,

The input center frequency of the Panalyzor is
500 KC. When the generator is raised, the signal
moves right to left. Therefore, the screen cali-
bration is added in this example since it is de-
termined by following the procedure indicated in
NOTE of Paragraph 2.a, above, that the oscillator
was above the test signal. Therefore, the + sign
applied.

Oscillator Freq. + Screen Calib,
+ Input Center Freq.

Signal Freq. = 2,450 KC + 30 KC -500 KC=
1,980 KC.

Signal Freq.

f. The relative amplitudes of presented signals
are proportional to the relative heights of the
corresponding deflections, within the limits speci-
fied for flatness of response. The use of a pre-
amplifier may affect this flatness,

To observe signals of. comparable amplitude
(10:1 or less) the AMPLITUDE SCALE switch
should be set to LIN, On the other hand, ex-
amination of signals widely divergent in ampli-
tude will require the LOG setting of this control.
This will allow simultaneous reading of ampli-
tudes having a 40 db range.

111-22. NARROW BAND ANALYSIS

a, At full sweep width, test signals having a
small frequency difference tend to have their
corresponding deflections merge into and mask
each other, The ability of the equipment to
separate individual signals depends upon two
factors: the scanning velocity (product of sweep
rate and sweep width) and the bandwidth of the
intermediate-frequency section of the equipment.
For any given scanning velocity, there is a com-
plementaryi-f bandwidth for optimum resolution.
The scanning velocity is reduced by increasing
the sweep period (reducing the sweep rate) and
decreasing the spectrum width scanned within
a given time (reducing the sweep width). Reducing
the scanning velocity improves the resolution
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(the ability of the equipment to separate closely-
spaced frequency components.)

The IF BANDWIDTH control is used to adjust
the intermediate-frequency section bandwidth,
Counterclockwise rotation of this control narrows
the width of the section. As this control is ad-
justed, there will be some degree of change in the
sensitivity of the equipment. Narrowing the i-f
bandwidth improves resolution until a point of
optimum resolution is reached. Further narrow-
ing of the i-f bandwidth decreases resolution
beyond this point.

To increase the resolution capabilities by reducing
sweep width, narrowing the i-f bandwidth, and
increasing scanning time, the following procedures
are used:

1. Set the IF BANDWIDTH control com-
pletely clockwise for widest i-f bandwidth.

2. Adjust the external oscillator frequency
so that the desired band of signals is at the center
of the screen.

3. Spread the band of signals across the
screen by turning the SWEEP WIDTH control
counterclockwise. (See b below for use of AFC.)
Each frequency calibration mark on the screen
represents a frequency separation equal to one-
tenth of the reduced sweep width,

4, Turn the IF BANDWIDTH control counter-
clockwise until individual signals are most clearly
resolved, If the signals cannot be resolved, a

slower sweep rate will be required. Optimum
resolution can be recognized by the nature of the
ringing pulses that will appear on the trailing
edge of the signal pip as optimum resolution is
approached. See Figure II-2.

NOTE

Rotation of the IF BANDWIDTH control
may result in increased or decreased
pip height, Pip amplitude may be re-
turned to suitable level with the GAIN
control, Turning the IF BANDWIDTH
control counterclockwise after opti-
mum resolution is reached will decrease
the resolving power and result ingreatly
reduced sensitivity.

If the resolution adjustment results in prac-
tically complete separation of signal pips, maxi-
mum resolution canbe recognized by the presence
of ““ringing’’ on one side of the pip. ‘‘Ringing”’
can be seen more easily with the video filter in

the OF -« position.

5. If the resolution adjustment results in
practically complete separation of signal pips,
maximum resolution can be recognized by the
presence of ringing pulses on the trailing edge of
the pips as shown in Figure III-2, Illustrations
(a) to {f) of Figure T-2 cate progressive
variations in pip width caused by counterclockwise
rotation of theIF BANDWIDTH control, In(a)and
(b) i-f width is broad for the particular scanning

Figure III-2, Ringing as an Indication of Optimum Resolution,
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velocity, (c) shows beginning of ‘‘ringing’’.
Extent of “‘ringing’’ in (d) shows optimum reso-
lution, As the i-f section is made narrower,
excessive ‘‘ringing’’ widens pip and amplitude
decreases as shown in (e) and (f).

Further counterclockwise rotation of the IF
BANDWIDTH control causes a reduction in ampli-
tude and a tendency of remerging of the pips.

6. Tobetter separate the signals, the SWEEP
WIDTH and IF BANDWIDTH controls can be
further backed off counterclockwise and the
SWEEP RATE set to a lower rate. (See b, below
for use of AFC.)

If it is mandatory to observe a given bandwidth
at one time and the signals contained therein are
so closely spaced that they cannot be completely
resolved, maximum resolution is recognized by
the appearance of the clearest picture. Further
counterclockwise rotation of the IF BANDWIDTH
control will result in lessened resolution and a
‘“bobbing’’ presentation.

7. If a signal of small amplitude is close in
frequency to a signal of large amplitude, the pip
representing the small amplitude signal will be
influenced by the skirt of the large amplitude
signal (the amplitude-versus-frequency response
of thei-f sectionbeing bell-shaped) As the signals
are separated in frequency, the error becomes
less, :

If adjacent signals have a large amplitude
difference, IF BANDWIDTH control settings to
depict the signals as definitely separated pips

should be used. Waveforms (a) through (f) of
Figure TII-3 illustrate the progressive variation
in pip separation of two signals as the IF BAND-
WIDTH control is rotated in a counterclockwise
direction.

In (a) the i-f bandwidth is broad and there is
no resolution of adjacent signals, In (b) and (c)
the smaller adjacent pip begins to emerge as
bandwidth is narrowed. In (d) definite separation
of the pips is seen, however, due to beating of the
two signals, the amplitude indication of the smaller
pip is higher than its final value. In (e), the
beginning of a ringing pip on the left side of the
large pip shows i-f bandwidth approaching an
optimum value. The extent of ringing in (f) shows
that optimum i-f bandwidth has been reached,
Highest accuracy of relative amplitude measure-
ments results when adjacent signals are clearly
resolved,

8. If it is mandatoryto observe a given band
width with the contained signals closely spaced,
the best possible resolution is indicated by the
clearest picture, A reasonably accurate measure-
ment of relative amplitudes canbe made by read-
ing the center of the beats. This is illustrated in
FigureIIT-4, The amplitude ratio in(a) is greater
than the ratio (b), resulting in a different pres-
entation.

b. For best separation of signals the 0.1 cps
scanning rate can be used. Turning AFC on
provides a suitably small scanning width (+1 KC)
as well as the necessary frequency stability,
The following procedure should be used. AFC

Resclution of Sign
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Read Center
Of Beats

Read Center
Of Beats

Figure TI-4.

may also be used with faster rates, up to ap-
proximately 5 cps.

1. With the IF BANDWIDTH control fully
clockwise and SWEEP WIDTH set completely
clockwise, tune the signals of interest to the
center of the screen with the external oscillator,

2, Turn AFC on. If necessary, adjust the
external oscillator for a centered presentation.
The AFC control may be used as an aid to center-
ing the presentation. The CENTER FREQ control
may be used as a vernier on the AFC control.

3. Set theSWEEP RATE control toa suitable
rate, less than 5 cps, depending upon the desired
degree of frequency separation and the nature of
the signals. AFC should not be used at sweep
rates greater than 5 cps. Note that with AFC on
and SWEEP WIDTH at maximum clockwise, each
frequency-calibration mark on the screen rep-
resents 200 cps. Further reduction of sweep
width can be had by counterclockwise rotation of
the SWEEP WIDTH control.

4, TurntheIF BANDWIDTH control counter-
clockwise until optimum resolution is obtained,
See a.4. above,

5. Use the VIDEO FILTER as required to
reduce objectionable beating between closely
adjacent signals, hum, etc, The HI position pro-
vides a moderate amount of filtering. The LO
position provides heavy filtering, suitable for use
with very low sweep rates. Note that the use of
the VIDEO FILTER results in integration of the
signal pips as well as slight shifting of the pips.

¢. In many cases, it will be most convenient to
use the SWEEP WIDTH SELECTOR to set up
operating conditions for narrow band analysis.
In this mode of operation, the sweep width, sweep
rate, i-f bandwidth, and video filtering are auto-
matically set for optimum presentation.

Measurement of Closely Spaced Unequal Amplitude Signals.

HI1-3. OPERATING PROCEDURE FOR THIRD-
ORDER DISTORTION MEASUREMENTS

In measuring third-order distortion in a single-
sideband (SSB) transmitter or exciter, the trans-
mitter is usually modulated by two audio tones of
equal amplitude, with a difference frequency of
the order of 1 kilocycie. The r-f output consists
of two signals separated by the audio difference
frequency. The presence of third-order distortion
in the transmitter is indicated by the appearance
of spurious signals higher and lower infrequency
than the two r-f carriers by an amount equal to
the difference frequency.

The Panalyzor, Model SB-12a, has very low in-
ternal third-order distortion (at least 60 db down
from the level of the two test signals). In order
to obtain this order of performance, the following
procedure should be followed.

a., Set the amplitude of the external signal
generator to at least 0.3 volts rms. Greater
amplitudes (up to approximately 1 volt) may be
used without degradation of performance,

b, Follow the regular operating procedure
to display the two r-f signals on the screen., Use
a sweep width at least three times the separation
between the two signals,

c. Set the AMPLITUDE SCALE switch to
LOG. Set the IF ATTEN(uator) to 20 db. Set the
GAIN to maximum (fully clockwise) and adjust the
INPUT ATTENUATOR to obtain full scale de-
flection, The GAIN control may be reduced
slightly for the final adjustment.

d. Set the IF ATTEN(uator) to 0 db. The
Panalyzor display now shows signals from -20 db
to -60 db relative to the two input signals. The
amplitude of third-order distortion pips may be
read from the LOG scale calibration onthe screen
adding 20 dbto account for the fact that the signals
are deflected 20 db over full scale.
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M-4. OPERATION WITH MODEL RC-3
RECORDER

A connector, J402, located on the rear apron of the
analyzer chassis, is provided for operation of the
Panalyzor with the accessory chart recorder,
Model RC-3b, When the Model RC-3b is not used,
the jumper plug, P402, must be installed in J402,

See the Instruction Manual for the Model RC-3b
for details of its operation with a Panoramic
analyzer., The Model RC-3b Manual refers to a
Model LP-1a as the companion analyzer. In all
places where the Manual refers to ‘‘LP-1a”’,
read ‘‘SB-12a’’, Where reference is made to
test frequencies, scan widths and control settings,
substitute appropriate values withinthe operating
range of the Model SB-12a,

The Model SB-12a should be operated in the VAR
mode. The SWEEP RATE control should be
rotated to its maximum clockwise position. With
the RECORDER OPERATION switch of the Model
RC-3b in the STANDBY position, the SWEEP
WIDTH control may be used to adjust the sweep
width of the Model SB-12a to any desired value
within its range. All normal operating controls
are functional in this mode of operation,

It will be found that the ITF BANDWIDTH control
may be set further counterclockwise (narrower
bandwidth) on the 1 minute and longer scans of
the Model RC-3b than on the external sweep
rates provided by the Model SB-12a, The proper
setting must be determined by successive sweeps
through a test signal such as the one from the
500 kc calibrating oscillator in the Model SB-12a,

. Referring to the instructions on line size in the
Model RC-3b Instruction Manual, the line size
should be set so that it reaches the right edge of
the ‘‘0’’ amplitude calibration at the right of the

SB-12a, screen, and midway between the ‘“2’’ and
“0” of the ‘“~20 db’’ amplitude calibration at the
left edge of the screen,

When ordering the Model RC-3b separately from
the Model SB-12a, the order should specify that it
is to be used with the Model SB-12a, and the
serial number of the Model SB-12a must be given,

I11-5. INTERPRETATION OF SIGNALS

a, A constantcarrier signal appears as deflection
of fixed, height with the nature of presentation
depending upon the sweep width as shown in
Figure TII-5 (a) and (b).

Deviations of the signal from true c-w will result
in displays which will indicate the character of
the signals as follows:

1, Oscillator Drift-deflection moves slowly
across the screen,

2. Periodic Drift - deflection moves back
and forth across the screen,

3. Squegging - interruption of an oscillator
at a-f or r-f rate will result in a spectrum display
resembling that of a pulse-modulated signal.
Sideband components will be present in addition
to the oscillating frequency.

b. An amplitude-modulated carrier appears as a
deflection of variable height., Non-constant tone
modulation of low frequency will produce a series
of convolutions varying in height, their number
being determined by the modulation frequency.
The nature of the presentation will depend upon
the sweep width (Figure II-5.a. and b.).

As the modulation frequency increases, the con-
volutions move toward the two sides of the de-

(a) Constant carrier signal at approxi-
mately maximum sweep width,

(b) Appearance of constant carrier at
reduced sweep width,

Figure ITT-5. Screen Presentations of Constant Carrier Signal.
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(a) A-m signal, showing carrier and two
sidebands.

(b} Same a-m signal at reduced sweep
width, carrier remains at center of
screen,

Figure TMI-6, Screen Presentations of Amplitude-Modulated Signals.

flections, and the sidebands become visible.
When the modulation frequency is increased, it
becomes possible to separate the sidebands by
reducing the sweep width of the analyzer. The
IF BANDWIDTH control will enable further
separation. The higher the frequency of modu-
lation, the farther away those sidebands will
move from the center deflections, which rep-
resent the carrier, The relative heights of the
sidebands may vary as the external oscillator is
tuned and as the deflection movesfrom one end of
the screen to the other,

c¢. The appearance of single sideband signals
depends upon the type of modulation employed.
Tone-modulated single sideband signals appear
as a carrier (for a single tone), or a series of
carriers (for multi-tones) of slightly different
frequency. Voice or music modulated single
sideband signals appear as a ‘““‘smear’’ of rapidly
varying signals which occupy a finite band width,
(See paragraph g., ‘‘Signal Interference’’, below.)

d. A carrier, frequency modulated at a low rate
appears as a carrier which wobbles sideways,

e. A CW signal appears and disappears in step
with the keying of the signal source. During the
moments when the signal is off, the frequency
sweep axis is closed at the base of the signal.
In very rapidly keyed signals the deflection and
the baseline are seen simultaneously.

f. An MCW signal appears like a CW signal of
periodical varying height. If the modulation rate
is high, sidebands will appear as explained above.

g. Signal Interference, Two c-w signals which
are so close in frequency asto cause aural inter-
ference (beats) may appear on the screen as a
single signal varying in height as with modulation.

As the frequency separation is increased, the sig-
nal appears to be modulated on one side only.
Further separation will cause a ‘‘break’’ in the

................ By reducing the sweep
width of the analyzer, the two signals will gradu-
ally separate. Further separationis effected with
the TF BANDWIDTH control and by setting the
SWEEP RATE to alower rate (Figure III-7.a. and
b).

"

Figure IT1-8,a and

i. Radio interference signals of various types
may appear on the screen of the spectrum ana-
lyzer. Such signals may have broad or narrow
spectral distributions, and may occur at constant
or at random repetition rates, Signals which
occur at a variable repetition rate (such as those
produced by accelerating motors, vibrators,
buzzers, etc.) may move in one direction or the
other along the frequency sweep baseline; this is
caused by the fact that the analyzer is sweeping
at a fixed rate, whereas the observed signal
occurs at a variable rate, The images stand still
on the screen when there is synchronism between
the two. Signals produced by such sources as
electrical arcing, switching transients, ‘‘static’’,
and other short electrical impulses, have broad
spectra which may cover the entire frequency
sweep range of the analyzer.

j. Images. Image signals will be distinguishable
from normal signals by the fact that they move in
an opposite direction with respect to normal sig-
nals on the screen of the Panalyzor when the
external oscillator is being tuned.

k. Harmonics, produced in the converter by the
beat of very strong signals with harmonics of the
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(a) Two interfering signals at maximum
sweep width,

(b) Same signals at reduced sweep width,
resulting in improved separation or
resolution,

Figure III-7. Resolution of Interfering Signals,

(a) Highlevel frequency-modulation with
a low modulating frequency,

(b) Lowlevel frequency-modulation with
a high modulating frequency.

Figure ITI-8, Screen Presentations of Frequency-Modulated Signals,

oscillator, will be distinguishable from other
signals by the fact that they move on the screen
more rapidly (with tuning) than the normal Signals
(twice as fast for second harmonic spurious sig-
nals), Generally a reduction in the gain of the
Panalyzor and/or reduction in generator output
will eliminate this type of spurious signal,

28

1. Spurious Signals, If the signal strength ex-
ceeds a certain value, the deflection caused by
any signal may break up into a series of parallel
deflections somewhat simjlar to sidebands. At-
tenuation of signal input level will remedy this,

—— e



85

CHAPTER IV
THEORY OF OPERATION

iV-1. INTRODUCTION

As shown in Figure IV-1, the Model SB-12a con-
sists of the following seven principal sections.

Input section,

Sweep generator section,

Mixer and sweep oscillator, reactance
modulator, and AFC section.

100 KC i-f and video section,

Crt with horizontal and vertical plate
outputs section.

Crystal-controlled calibrating oscillator
section,

7. PS-12 section,

ok o

e

The input section is provided with three input
circuits and a 450 - to 550- KC output circuit.
Since the output of the first mixer has a pass
band of 450 to 550 KC, no external oscillator
input frequency is required for incoming signals
in the 450 - to 550-KC range. An external oscil-
lator input frequency 500-KC higher or lower
than the signal input frequency is required for
incoming signals outside the 450 - to 550-KC
range, With a 0.3-volt rms external oscillator
input level, a 2-millivolt or smaller signal input
level will produce full-scale log deflection on the
crt screen, This sensitivity is maintained
throughout the radio communications spectrum
to well above 30 MC, The mixer is usable, at
reduced sensitivity, up to 1000 MC,

The sweep generator section is provided with two
sawtooth output circuits. The sawtooth speeds
are variable from 0.1 to 30 cps. One sawtooth
voltage wave provides the crt with horizontal
sweep. The other sawtooth voltage wave is fed
to a reactance modulator whose operations are
explained in the following paragraph,

On receiving the sawtooth voltage wave, the re-
actance modulator in combination with network
Z101 causes the local sweep oscillator (part of
mixer-oscillator tube V3) frequency to vary in
proportion to the progressively varying magnitude
of the sawtooth voltage., With the AFC feedback
circuit OFF, the scanning width is +50 KC from
the 600-center frequency; with the AFC feedback
circuit ON, 1 KC, In the latter case, AFC pro-
vides the frequency stability necessary for the
narrow bandwidth. The mixer section of V3
receives two signals: one, those in the 450- to
550-KC output circuit of first r-f amplifier V2,

mom A A S T S § e § FPUgiy | P
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650 KC) of the local sweep oscillator; the scanning
voltage progressively translates each voltage
component' in the 450- to 550-KC signal to a
100-KC difference frequency signal at the output
of the mixer’s 100-KC center frequency narrow
oand output filter.

The 100-KC i-f and video section receives the
100-KC voltages from the output of the second
mixer. These voltages, whose magnitudes vary
from instant to instant depending upon the com-
position of the 450- to 550-KC i-f amplifier’s
signal, are amplified in a narrow band four-stage
amplifier, are detected, and are fed to the crt
vertical plates via a vertical amplifier.

Consequently, the crt displays the component
signals in the 100-KC r-f bandwidth under sur-
veiilance, if desired, narrower r-i bandwidths
may be displayed across the crt screen. The pip
amplitude and position along the calibrated hori-
zontal axis are indicative of each component
signal level and frequency, respectively. The
sawtooth voltage output of the sweep generator
progressively shifts the crt electron beam hori-
zontally across the screen in order to enable the
crt to display the successively demodulated
100-KC signals emerging from the second mixer.
These signals represent magnitudes of the suc-
cessive frequency components in the r-f band-
width being scanned.

If desired, the calibrating oscillator will provide
the crt screen with a 500-KC marker. When
supplied with an audio signal (fed into EXT MOD
jack) the modulated 500~-KC signal provides fre-
quency markers with known separations. The
built-in 5 KC oscillator, controlled from the front
panel, performs the same function as an external
modulating signal, for situations where 5 KC
intervals are satisfactory. The PS-12 is a con-
ventional electronically regulated type supplying
+270 volts to the Model SB-12a8,

IV-2. CIRCUIT DESCRIPTION

a. Input Section, The signal and/or calibrating
oscillator input is through a 50-ohm step-type
attenuator. Up to 65 db of loss can be inserted
in the signal path in 5-db steps. The accuracy
of the attenuator is +.05 db/db up to 30 MC, It is
usable with reduced accuracy up to several hun-
dred megacycles.
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mixer V1 (6J6) which is coupled to neutralized
cascode r-f amplifier V2 (12AT7). GAIN control
potentiometer R108 in the cathode circuit of V2
allows up to 20 db of attenuation., The output of
the r-f amplifier is coupled to second mixer V3
(6BE6). Coupling transformers T101 and T102
in the r-f amplifier are designed to provide a
flat bandpass from 450 to 550 KC with a sharp
cutoff above 550 KC to reduce image response,

The functions of front panel controls that apply
to this section are as follows:

1, INPUT ATTENUATOR S701 through S706,
This is a group of six toggle switches which
provide attenuations of 5 DB, 10 DB, 10 DB, 10 DB,
10 DB, and 20 DB in the SIGNAL INPUT circuit.
When the switches are in the down position, the
indicated attenuation is inserted.

2. GAIN R108, The amplitude of the indi-
cation on the crt screen is adjusted with this
control, Maximum gain is obtained at maximum
clockwise position. The GAIN control should be
operated at the maximum setting consistent with
low noise on the crt display to reduce internal
distortion in the Model SB-12a input circuits.

3. SIGNAL INPUT J101, This coaxial jack
receives r-f signal to be analyzed, J103 on the
rear chassis apron is in parallel with this jack,

4, VFO INPUT J104., VFO istheassociated
external oscillator or signal generator which is
used to heterodyne with the test signal to produce
the required frequency to operate the Model
SB-12a,

NOTE

The heterodyne product should be the
difference between the two frequencies
used. If the sum frequency is used,
spurious screen indications may result
from heterodyne products of the test
signals and the external signal generator
output (including its harmonics).

b. Sweep Generator Section, The sawtooth sweep
voltage is derived from a feedback integrator
circuit consisting of V13 (6AU8) and V14A
(1/2 12AU7). Capacitor C401 is charged with a
constant current determined by the setting of
SWEEP RATE potentiometers R404 and R407,
The resulting sawtooth voltage developed across
C401 is available at the cathode of V14 (12AU7).

The setting of SWEEP RATE potentiometers
R404 and R407 determines the charging current
into C401, As C401 charges negatively, the grid
of V13 startsto go negative and greatly amptified
positive-going voltage appears at its plate.

This is passed through cathode follower V14A
(1/2 12AUT) for purposes of impedance trans-
formation. The output of the cathode follower
causes the output side of C401 to go positive at a
much greater rate than the input side goes nega-
tive. During any single sweep, the potential of
the input side of C401 (and the grid of V13) re-
mains very nearly zero. Thus, the charging
current remains constant and a linear voltage
sawtooth is generated,

When the sawtooth voltage reaches a prede-
termined amplitude, blocking tube oscillator V14B
(1/2 12AU7) fire and cause discharge tube V15
(6BHS6) to conduct heavily. This tube discharges
C401 and the charging cycle repeats itself.

The sawtooth is coupled through LINE SIZE
potentiometer control R421 to the grid of hori-
zontal deflection amplifier V16 (12AU7) and to
reactance tube V4 (6AH6) through SWEEP WIDTH
LIMIT potentiometer control R423 and the sweep
width divider network, The second half of V16
(12AU"7) acts as a direct coupled phase inverter,
The plates of Vi6 are direct coupled to the hori-
zontal deflection plates of the crt. H POS po-
tentiometer control R427 is in the last stage.
FOCUS and BRILLIANCE potentiome.er controls
R520 and R222, respectively, are in the high-
voltage bleeder chiin,

The functions of front parel controls that apply
to this section are as follows:

1, SWEEP RATE R404 and R407. The po-
tentiometer controls provide continuously adjust-
able scanning rates between 0.1 and 30 cps.
Counterclockwise rotation of the controls re-
duces the sweep rate. The controls are operative
only in the VAR position of the SWEEP WIDTH
SELECTOR switch,

2. FAST SWEEP SW403. This momentary
contact push-button switch speeds up the sweep
rate from0.1 to 1 cps on the 150-cps, and 500 cps
preset sweep ranges. This facilitates centering
the display on the crt screen without the need to
wait 10 seconds between sweeps. It also enables
the operator to skip undesired portions of the
frequency range being scanned.

3, SWEEP WIDTH SELECTOR SW402-4B,
This switch control provides a choice of five
preset widths of 150 cps, 500 cps, 3.5 KC, 7 KC,
and 14 KC, and a sixth position marked VAR, In
the VAR position, the sweep width may be set to
any valuefrom0 to 100 KC, the i-f bandwidth may
be set for any desired resolution within the ca-
pability of the instrument, and the sweep rate
may be set to any value from 0.1 to 30 cps. The
VIDEQ FILTER switch is also operative in this
position. In the preset positions, the i-f bandwidth
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is automatically set for optimum resolution, On
the two narrowest ranges, the AFC circuit is
automatically turned on; on the 3.5 KC, 7 KC and
14-KC ranges it is disabled. On the two narrow-
est ranges, the sweep rate is 0.1 cps, and a low-
pass video filter with a bandwidth of approximately
40 cps is switched on. The sweep rate on the
3.5 KC, 7T KC and 14-KC ranges is 1 cps, and the
video filter bandwidth is approximately 400 cps.
The sensitivity of the Model SB-12a is constant
on all ranges within +15 per cent.

4, SWEEP WIDTH R424 and R218. The
scanning width of the instrument is adjusted with
this potentiometer control. When it is turned
completely clockwise, the maximum spectrum
width for which the instrument is designed (that
is, 100 KC when AFC is off, or 2 KC when AFC
is on) can be seen on the screen, As the control
is backed off in a counterclockwise direction,
the bandwidth viewed becomes narrower. The
part that can be seen, however, is expanded
across the screen and, hence, is virtually mag-
nified, The stability required for narrow sweep
width and slow sweep rates is providedby turning
on the AFC. The SWEEP WIDTH control, in
conjunction with the TF BANDWIDTH control, is
useful for separating two or more signal de-
flections which are so close as to merge into
each other,

Chassis-mounted controls that apply to this
section are as follows: (These are initially set
by factory personnel and should be changed only
by qualified technical personnel.) -

(a). LINE SIZE potentiometer R421,
(b). 30-cycle adjust potentiometer R409,
(¢). 0.1-cycle adjust potentiometer R406,
(d). HORIZ OUTPUT jack J401.

(e). SWEEP WIDTH LIMIT potenti-
ometer R423,

c¢. Mixer and Sweep Oscillator, Reactance Modu-
lator, and AFC Section, The functions of a mixer
and local oscillator are combined in V3 (6BES).
The center frequency of the oscillator is 600 KC.
Reactance stage V4 (6AH6) sweeps the oscillator
between 550 and 650 KC in accordance with a
sawtooth voltage applied to its grid. Variable
resistor R203, CF PAD, varies the screen voltage
on the reactance tube and hence tunes the center
frequency of the oscillator.

The oscillator output is amplified by V5 (6BH6)
and applied to a frequency discriminator V6
(12AL5). The center frequency of the discrimi-
nator is 600 KC. Iteffectively reducesthe normal
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100-KC sweep width of thelocal oscillator to 2 KC
and stabilizes it against drift. The AFC circuit
also reduces hum modulation of the local oscil-
lator by a factor of 50.

Mixer V3 (receiving 450- to 550-KC i-f amplifier
V2 signals, and 550- to 650-KC local sweep oscil-
lator V3 signals), equipped with 100-KC center
frequency narrow band output filter Z103, de-
livers variable 100-KC signals to its following
stage; these are the result of the scanning local
oscillator’s frequency-modulated voltages and
the component signal voltages in the r-f band
under surveillance, In other words, the 100-KC
component signal voltages from V3’s 100-KC
center frequency narrow band output filter Z103
represent, during the scanning cycle, the mag-
nitude/frequency of the voltage components in
the output of the 450- to 550-KC i-f amplifier V2,

The functions of front panel controls that apply
to this section are as follows:

1., CENTER FREQ/AFC OFF, R207 and
S201, Center frequency is the frequency of the
signal received on that part of the frequency
sweep axis corresponding to zero sweep voltage
applied to the reactance modulator,

2. SWEEP WIDTH SELECTOR, S402-2T,
-1T, and -3T. This switch control provides a
choice of five preset sweep widths of 150 cps,
500 cps, 3.5 KC, TKC, and 14 KC, and a sixth
position marked VAR, In the VAR position, the
sweep width may be set to any value from 0 to
100 KC, the i-f bandwidth may be set for any de-
sired resolution within the capability of the in-
strument, and the sweep, rate may be set to any
value from 0.1 to 30 cps. The VIDEO FILTER
switch is also operative in this position. In the
preset positions, the i-f bandwidth is automati-
cally set for optimum resolution. On the two
narrowest ranges, the AFC circuit is automati-
cally turned on; on the 3.5 KC, 7T KC and 14 KC
ranges it is disabled. On the two narrowest
ranges, the sweep rate is 0.1 cps, and a low-pass
video filter with a bandwidth of approximately 40
cps is switched on. The sweep rate on the 3.5KC,
T KC and 14 KC ranges is 1 cps, and the video
filter bandwidth is approximately 400 cps. The
sensitivity of the Model SB-12a is constant on all
ranges within +15 per cent,

3. SWEEP WIDTH R424 and R218, The
scanning width of the instrument is adjusted with
this potentiometer control. When it is turned
completely clockwise, the maximum spectrum
width for which the instrument is designed (that
is, 100 KC when AFC is off, or 2 KC when AFC
is on) can be seen on the screen, As the control
is backed off in a counterclockwise direction,
the bandwidth viewed becomes narrower. The
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part that can be seen, however, is expanded across
the screen and, hence, is virtually magnified,
The stability required for narrow sweep width
and slow sweep rates is provided by turning on
the AFC, The SWEEP WIDTH control, in con-
junction with the ITF BANDWIDTH control, is
useful for separating two or more signal de-
flections which are so close as to merge into
each other,

Chassis-mounted controls that apply to this
section are as follows: (These are initially set
by factory personnel and should be changed only
by qualified technical personnel.)

(a). CF PAD potentiometer R203,

(b). SWEEP WIDTH LIMIT/AFC po-
tentiometer R216,

(c). CENTER FREQ potentiometer R206,
(d). AFC TEST jack J201,

d. 100-KC I-f and Video Section. The output of
the second mixer is connected through 20-db
attenuator S302 to the 100-KC i-f amplifier, This
attenuator is used as a convenient means of setting
the signal level at 20 db over full-scale log de-
flection. It is normally operated in the 0-db-po-
sition,

First i-f stage V7 (6U8), a neutralized amplifier,

hac a ervetal filtar in ite pathnde cireund it Tha
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filter is operated as a series resonant circuit
which couples into the grid of the next stage
(pentode section of V7). The grid returnto ground
is a parallel resonant circuit shunted by a re-
sistance. As the shunting resistance is decreased
(by operation of SWEEP WIDTH SELECTOR
switch S402-1B), the effective series resistance
of the crystal filter is decreased and the crystal
bandwidth narrows.

Second i-f stage V8 (6U8), a neutralized amplifier,
is similar to the first., Two shunting potenti-
ometers, R305 and R309, designated IF BAND-
WIDTH form part of the i-f selectivity circuits.
SWEEP WIDTH SELECTOR switch S402-3B,
controls selectivity while switch S402-2B con-
trols gain,

Third i-f stage V20(6U8), aneutralized amplifier,
is similar to the first, SWEEP WIDTH SE-
LECTOR switch S402-5B shunts the grid return
to ground in this stage,

Fourth i-f stage V9 (6AU6), is a conventional i-f
amplifier. A d-c feedback voltage from the fol-
lowing diode detector is applied to the grid of V9
to reduce its gain for strong signals when AM-
PLITUDE SCALE toggle switch S301 is in LOG
position,

detector
pins 6, 7, and 8 of V10 (12AU7). For LOG ampli-
tude scale indications, the rectified pulses, which
appear across the diode load, are fed back through
the AMPLITUDE SCALE switch to the gridof the
last i-f stage. Chassis-mounted LOG SCALE
ADJUST R325 and LOG ZERO ADJUST R321
controls determine the magnitude of the feedback
voltage and the operating point of the i-f stage
which controls the logarithmic characteristic.

The fourth i-f tn o is coupled to diode

The output of the detector is direct coupled to
the grid of the second half of V10 (12AU7) through
a low-pass R-C filter. Two degrees of filtering
and an OFF position are provided by the VIDEO
FILTER switch S502,

The plate of the video amplifier is direct coupled
to one vertical deflection plate of the crt and to
the grid of phase inverter V11 (12AU7) whose
output drives the other vertical deflection plate.
The variable cathode bleeder resistor of the
inverter controls the d-c potential on its as-
sociated deflection plate and thus governs vertical
position. The second section of V11 (12AU7T)
is a cathode follower which provides an auxiliary
vertical output from J502 on the rear apron of
the chassis for driving a slave oscilloscope or
other external indicator.

The functions of front panel controls that apply
to this section are as follows:

1, IF ATTEN 8S302, This toggle switch
allows 20 db of attenuation to be inserted in the
i-f amplifier, When this is done, the input signal
may be adjusted for full-scale LOG deflection,
Placing the IF ATTEN switch in the 0 DB po-
sition permits the full 60-db dynamic range of
the Model SB-12a to be used. Only the lower
40-db portion is displayed on the crt screen,
This switch must always be in the 0 DB position
when making measurements.

2, IF BANDWIDTH R305 and R309. Reso-
lution, or the ability to separate individual signals,
is dependent upon two factors: the rate of fre-
quency scan and the bandwidth of the i-f section
of the instrument, Optimum resolution requires
a definite relationship between the two. Reso-
lution sharpens as both the frequency scanning
rate and i-f bandwidth are decreased, The IF
BANDWIDTH control is used to narrow the i-f
bandwidth, Counterclockwise rotation of this
control narrows the width of the i-f section, It
should be noted that as this control is adjusted,
there will be some degree of change in the sen-
sitivity of the equipment, The frequency scanning
rate is diminished by increasing the scanning
periodor, conversely, by decreasing the spectrum
width scanned within a given time, The AFC and
SWEEP WIDTH controis provide the latter method,
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For a given setting of the SWEEP WIDTH control
there is a complementary setting of the IF BAND-
WIDTH control to obtain optimum resolution. On
the preset sweep ranges, the i-f bandwidth is
automatically set for optimum resolution.

3. SWEEP WIDTH SELECTOR S402-1B,
-2B, -3B, -5B, -4T. This control provides a
choice of five preset sweep widths of 150 cps,
500 cps, 3.5 KC, 7KC, and 14 KC, and a sixth
position marked VAR, In the VAR position, the
sweep width may be set to any value from 0 to
100 KC, the i-f bandwidth may be set for any
desired resolution within the capability of the
instrument, and the sweep rate may be set to any
value from 0.1 to 30 cps. The VIDEO FILTER
switch is also operative in this position. In the
preset positions, the i-f bandwidth is automatically
set for optimum resolution. On the two narrowest
ranges, the AFC circuit is automatically turned
on; on the 3.5 KC, 7 KC and 14 KC ranges it is
disabled. On the two narrowest ranges, the sweep
rate is 0.1 cps, and a low-pass video filter with
a bandwidth of approximately 40 cps is switched
on. The sweeprate onthe 3.5 KC, 7 KC and 14 KC
ranges is 1 cps, and the video filter bandwidth
is approximately 400 cps. The sensitivity of
the Model SB-12a is constant on all ranges with-
in +15 percent.

4, AMPLITUDE SCALE LOG-LIN 8301,
Selection of linear or logarithmic amplitude
presentations is accomplished with this toggle
switch, In the LOG position, signals having a
40-db (100:1) amplitude range may be viewed
simultaneously on the screen., When using the
LOG amplitude range, the calibration lines on
the calibrated screen are used. The calibration
range is from 0 db to -40 db in 5-db steps. In
the LIN position, signals having an amplitude ratio
of 20 db (10:1) may be observed at one time.
When using the LIN amplitude range, the cali-
bration dots on the right edge of the calibrated
screen are used. This linear scale is divided
into 10 equal divisions. It should be noted that
because of the time constant factor, the LOG
feature does not function properly with narrow
pulses.

5. VIDEO FILTER HI-LO OFF S502, This
toggle switch provides two degrees of video filter-
ing to suppress such unwanted -effects as noise,
spurious beating between closely adjacent signals,
hum, etc. In the upper (HI) position, the video
bandwidth is moderately reduced. In the lower
(LO) position of the VIDEO FILTER switch, the
video bandwidth is greatly reduced. This position
is suitable for use with very slow sweep rates
and narrow sweep widths, On the 150-cps and
500 cps preset sweep ranges, the LO f{ilter is
automatically switched on., On the 3.5 KC, 7 KC
and 14 KC ranges, the HI filter is automatically
switched on,
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Chassis-mounted controls that apply to this
section are as follows: (These are initially set
by factory personnel and should be changed only
by qualified technical personnel.)

(a). BANDWIDTH LIMIT potentiometer
R310,

(b}, LOG ZERO ADJ potentiometer
R321.

(¢). LOG SCALE ADJ potentiometer
R325.

(d). Inductors L101A,L101B, andL101C.

e. Crt with Hor/Vert Plate Ouiputs Section,
Cathode-ray tube V12 (SADP7) has its horizontal
and vertical plates driven as follows: horizontal,
V16A andV16B; vertical, V10B and V11A, Cathode
follower V11 provides monitoring of the crtverti-
cal plates via VERT OUTPUT jack J502,

The cathode-ray tube screen is calibrated by db
(line) calibrations ranging from 0.to -40 db (left-
hand scale) and by linear (dot) calibrations rang-
ing from 1,0 to 0, A signal with 0 or reference
db deflection will drop to 20 db with 20-db in-
sertion in an attenuator, A signal with 1.0 de-
flection will drop to 0,1 deflection with a 20-db
insertion in an attenuator.

The functions of front panel controls that apply to
this section are as follows:

1. FOCUS R520. The sharpness of the screen
presentation is adjusted with control R520,

2, BRILLIANCE R522, The intensity of the
screen presentation is adjusted with control R522.

3. H POS R427. Control R427 is used to
adjust the position of the baseline trace along the
horizontal axis.

4., V POS R507., Control R507 is used to
adjust the position of the baseline trace along the
vertical axis.

5. ILLUMINATION, POWER ON-OFF §501
and R525, Control R525 is rotated in a clockwise
direction to turn on the power. Continued clock-
wise rotation of this control increases the edge
illumination of the crt screen,

Controls not mounted on the front panel that
apply to this section are as follows: (These are
initially set by factory personnel and should be
changed only by qualified technical personnel,)

(a). ASTIGMATISM potentiometer R516,

(b). VERT OUTPUT jack J502,
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f. CRYSTAL-CONTROLLED CALIBRATING

OSCILLATOR SECTION.,

Transistor Q3 (2N404) is a 500 KC crystal oscil-
lator. It drives an emitter-follower stage, Q4
(2N404) whose output is coupled through a 1000
ohm isolating resistor (R114) to the SIGNAL IN-
PUT of the Model SB-12a, The output of the
calibrating oscillator is varied by the CAL OSC
LEVEL control R726 which determines the supply
voltage delivered to the two transistors.

An external audio signal may be applied, via EXT
MOD connector J701, to the emitter of the oscil-
lator transistor Q3. The external audio signal
amplitude modulates the 500 KC signal and pro-
vides frequency markers with a known separation.

The 5 KC marker oscillator consists of abridged-
T resistance-capacity oscillator with two trans-
istors, Q5 and Q6 (2N404). The frequency of the
oscillator is adjustable over a restricted range.
It is factory adjusted to 5000 cps +2%. The output
of the oscillator is at a low impedance, and is

nnpnc}_tlvely conr\'lad fkvwr\nnh (‘R'l? to fhn °m1tter

of the 500 KC crystal oscﬂlator transistor.

The functions ofefront panel controls that apply
to this section are as follows:

1, CAL OSC LEVEL R726. This potenti-
ometer control varies the output amplitude of the
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500-KC crystal oscillator which is internally
connected to the SIGNAL INPUT receptacle. The
signal may be used tolocate the center frequency
of the Model SB-12a and may be modulated by an
external audio oscillator to provide marker side-
bands for setting up any desired sweep width. The
500-KC signal, in conjunction with the INPUT

ATTENUATOR, may be usedtio check the accuracy
of the LOG amplitude scale calibrations. In its
fully counterclockwise position, the CAL OSC
LEVEL control reduces the oscillator output to
zero,

2, EXT MOD 5701. Provides the crtscreen
with markers.

3, 5 KC MARKER S§701. This two position
switch connects the output of the 5 KC marker
oscillator to the 500 KC calibrating oscillator
when it is moved to the up position,

A control not mounted on the front panel that
applies to this section is asfollows: This control
is initially set by factory personnel.

FREQ. ADJ. R807. This control is used to
adjust the marker oscillator to 5 KC,

g. Power Supply, Model PS-12, The power supply
is a conventional electronically regulated type
supplying +270 volts to the analyzer,

The high voltage for the crt is obtained froma
pair of high voltage selenium rectifiers, CR601,
CR602, The bleeder current from the negative
crt supply operates a voltage reference tube
(V17, 5651) in the analyzer, which supplies -87
volts to the sweep circuits. A voltage regulator
(V18 OA2) supphes the r-f amplifier and second
'I#
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The heaters of V3, V4, V5, and V6, which are in
the oscillator and AFC circuits, are operated
from a d-c supply obtained from the a-c heater
system via a selenium bridge rectifier, CR-1,
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CHAPTER V
SERVICE AND MAINTENANCE

V-1. GENERAL

This equipment has been thoroughly tested and
aligned before shipment, and with normal usage
should function as described in the previous
chapters. However, as in all electronic devices,
occasional failure of a tube or component may
result in malfunctioning, necessitating main-
tenance action. This chapter is divided into eight
sections to facilitate its use in the adjustment,
alignment, maintenance, and repair of the equip-
ment.

Section V-2 describes the procedure for inspect-
ing and replacing components.

Section V-3 is a list of the test equipment rec-
ommended for use in servicing the equipment.

Section V-4 is a description of the screw driver-
adjust controls found on the chassis of the equip-
ment.

Section V-5 describes the touch-up alignment that
may become necessarybecause of aging or failure
of a tube or component in the circuit,

Section V-6 is a description of the complete
alignment procedure. It is only under the most
unusual circumstances that this procedure will
have to be used in its entirety. Mostof the align-
ment problems encountered in the field can be
solved by using the applicable adjustment tech-
niques mentioned in Section 4.

Section V-7 provides charts showing the tube
layouts and the normal voltage and resistance
measurements made on properly functioning
instruments.

Section V-8 is alist of the replaceable parts used
in the equipment,

If the equipment develops trouble which cannot be
corrected by using the procedures outlined in this
chapter, it is recommended that the instrument
be returned to Panoramic Radio Products, Inc.
for servicing. Before returning the instrument
fill out and mail the Repair and Maintenance
Form bound in the rear of this Manual. Upon
receipt of the information thereon, the company’s
Service Department will supply the necessary
servicing data or shipping instructions. After
receiving shipping instructions, forward the
instrument prepaid to the factory. If requested,
an estimate of charges will be made before the
repair is begun,

V-2. INSPECTION AND COMPONENT
REPLACEMENT

a, INSPECTION,

All components of the equipment should be given
a. thorough inspection at regular intervals and
whenever maintenance requires removal of an
instrument from its cabinet. Moisture may cause
deterioration of material and produce sub-
standard operation, Dust and dirt materially
affect both electrical and mechanical operation.
Keep the various parts clean., Check accessible
connections and tubes regularly to make sure
that all contacts are clean and tight and that
tubes and crystals are held securely in their
sockets.

b. REPLACEMENT,

All tubes and crystals are accessible at the top
of the chassis. The pilot lamp is located on the
front-panel, and is removed by unscrewing, The
fuses are located on the rear chassis apronof the
Power Supply, Model PS-12, Spare fuses are
mounted on the rear chassis apron of the Model
SB-12a,
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Never replace a fuse with one of a high-
er current rating. If a fuse burns out
immediately after replacement, do NOT
replace it a-second time until the cause
has been determined and trouble is cor-
rected.

¢. VACUUM TUBE REPLACEMENT,

Vacuum tubes should be checked on a reliable
tube tester. An indication of ‘‘GOOD’’ on a tube
tester does not mean that a tube will necessarily
function properly in its circuit, but a ‘“RE-
PLACE”, ‘“BAD’’, or borderline indication does
mean that better service will generally result if
the tube is replaced. The average commercial
tube tester should rot be called uponto give more
information than this. Many questions regarding
the condition of a particular tube ina givencircuit
can best be answered by substituting a tube known
to be free from defects in its place and comparing
the performance of the equipment.

V-3. RECOMMENDED TEST EQUIPMENT
The following equipment should be available in

order to properly service and align the Model
SB-12a,
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a. 2 Signal Generator, Hewlett-Packard Model
606A or equivalent (50 kcto 65 MC, 0.1 uv to 3 V).

b. 1 Signal Generator, Hewlett-Packard Model
200CD or equivalent. (5 cps to 600 KC, 0 to 5 V).

¢. 1 Vacuum-tube Voltmeter, RCAModel WV-77C
or equivalent.

V-4, SCREWDRIVER-ADJUST CONTROLS

These controls are in circuits which seldom re-
quire adjustment. They are located on top of the
chassis,

a. Line Size: This control is adjustedfor correct
baseline length of approximately one-quarter inch
on either side of the frequency scale limits,

b. Sweepwidth Limit: This control is adjusted to
provide correct sweep widths in the VAR, 14 KC,
7 KC and 3.5 KC positions of the SWEEP WIDTH
SELECTOR.

1. Set the SWEEP WIDTH SELECTOR to
VAR,

2. Set the CAL OSC LEVEL control fully
clockwise,

3. Adjust the GAIN and CENTER FREQ
controls to give an approximately full scale signal
centered on the calibrated screen.

4, Connecta 50 KC signal source to the EXT
MOD connector. Adjust the amplitude of the 50 KC
signal source to give roughly 1/4 scale sideband

pPips.

5. Adjust the Sweepwidth Limit control to
place the sideband pips approximately 1/8 inch
inside the left and right extremes of the frequency
scale,

6. Set the SWEEP WIDTH SELECTOR to
14 KC,

7. Shift the signal source to 7 KC and check
location of sideband pips relative to the right and
left extremes of the frequency scale.

8, Switch SWEEP WIDTH SELECTOR to
T KC.

9. Shift signal source to 3.5 KC and check
location of sideband pips relative to the right and
left extremes of the frequency scale.

10. (Same as 8, at 3.5 KC),

11, (Same as 9, at 1.'75 KC).
12, In the VAR, 14 KC, 7 KC aud 3.5 KC po-
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sitions of the SWEEP WIDTH SELECTOR the
pips should fall within +1/2 division of the left
and right extremes of the frequency scale, If

they do not, adjust the Sweepwidth Limit control -

slightly to move the pips inthe required direction.
Repeat steps 6 through 9 above until the sideband
pips fall within +1/2 division of the left and right
extremes of the frequency scale in the VAR, 14
KC, 7 KC and 3.5 KC positions of the SWEEP
WIDTH SELECTOR,

¢. SweepwidthLimit AFC: When the sweep width
has been adjusted in accordance with paragraph
V-4, above, set the SWEEP WIDTH SELECTOR
to 500 cps and modulate the CAL OSC with a 250
cps signal. Adjust the Sweepwidth Limit AFC
control, to place the sidebands on the left and
right extremes of the frequency scale, This also
calibrates the 150 cycle sweep range.

d. Astigmatism: This control is adjusted, to-
gether with the FOCUS control, to produce a
sharp circular spot over the full width of the crt.

e. 1. TF GAIN: This control is effective in the
VAR position of the SWEEP WIDTH SELECTOR,
It adjusts the gain of the i-f amplifier for the
specified sensitivity,

(a) Set the front panel controls as fol-

lows:
IF ATTEN.............20 DB
SWEEP WIDTH
SELECTOR........... VAR

AMPLITUDE SCALE ......LIN

CENTER FREQ.......... Marker

AFC . ... .. i, OFF

GAIN . ................ 10 (Maximum)

CAL OSC LEVEL ........ OFF

INPUT ATTENUATORS . ... All up

5 KC MARKER .......... OFF

HPOS................ Normal Operation

VPOS................ Normal Operation

SWEEP WIDTH...... ... Maximum
(Clockwise)

IF BANDWIDTH .........Maximum
(Clockwise)

VIDEO FILTER.......... OFF

SWEEP RATE,....... . e .. Maximum
(Clockwise)

(b) Connect a 3.0 MC signal source to
the front panel SIGNAL INPUT connector. Set
the amplitude of the signal source to 1 millivolt.

(c) Connect a 2.5 MC signal source to
the front panel VFO INPUT connector. Set the
amplitude of the signal source to 0.3 volts.

(d) Adjust theIF GAIN control for afull
n th reen

scale pip o

p e sc

en,
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2. 14 KC: This control adjusts the i-f gain
in the 14 KC position of the SWEEP WIDTH SE-
LECTOR, 1t is set for the same overall gain
obtained in paragraph e.1l.

3. 7 KC, 3.5 KC, 500 cps and 150 cps: These
i-f gain controls are adjusted ina manner similar
to the adjustment of the 14 KC IF Gain control.

f. Log Scale Adj. and Log Zero Adj: These con-
trols may require adjustment if the last i-f tube
(V9, 6AUS6), the detector (V10, 12AU7) or the crt
(V12, 5ADP7) is replaced.

1. Set the baseline trace accurately on the
calibrated line with the V POS control.

9. Set the INPUT ATTENUATOR to 20 db
and AMPLITUDE SCALE to LIN, Adjust the
CAL OSC LEVEL control to obtain a full scale
deflection on the crt,

3. Set AMPLITUDE SCALE to LOG and the
INPUT ATTENUATOR to 0 DB and adjust Log
Scale Adjust until the pip reaches the 0 DBscreen

calibration,

4. Set the INPUT ATTENUATOR to 20 DB
and adjust Log Zero Adjust until the pip reaches
the dot engraved next to the 20 DB calibration of
the screen.

[ =4 Q. Al o TAT
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and re-adjust Log Scale Adjust if necessary.
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6. Since the Log Scale Adjust and Log Zero
Adjust controls interact to some extent, it may
be necessary to repeat the foregoing procedure
several times to obtain proper calibration of the
LOG crt scale.

7. Check the intermediate points of the LOG
crt calibrations using theINPUT ATTENUATOR,
If the error at any point exceeds t1 DB, it may
be possible to re-adjust the log scale calibration
controls so that the error remains within these
limits over the entire 40 DB range. If this cannot
be done, it is suggested that different tubes be
tried in the V9 and V10 circuits. If this does not
achieve proper calibration the screen must be
re-calibrated.

NOTE

This check should be performed with the
IF ATTEN switch in the 20 DB position,
to reduce noise on the baseline. Set the
GAIN control fully clockwise and the
CAL OSC LEVEL control set for a full
scale (LOG) pip when all INPUT AT-
TENUATORs are up. The full 40 db
calibrated screen may be checked using
the INPUT ATTENUATORS above.

g. .1~ Adj and 30~ Adj Sweep Rate Adjusimeni

1. Set the SWEEP WIDTH SELECTOR to
500 cps. Adjust .1~ Adj control until the period
of the horizontal spot motion is 0.1 cps.

2. Set the SWEEP WIDTH SELECTOR to
VAR and the SWEEP RATE control fully clock-
wise. Modulate the calibrating oscillator with a
60 cps signal and turn the SWEEP WIDTH control
fully counterclockwise. Adjust CENTER FREQ
control until the baseline rises and a sine wave
display can be seen on the crt. Adjust the 30~
Adj control until two cycles of the sine wave
appear on the screen.

3. Repeat the procedure given in paragraph
g.1. above. There is some interaction between
the .1~ Adj and 30~ Adj controls, and it may
be necessary to repeat the entire procedure
several times,

h, CF Pad

Set the J 2 FREQ control to its center po-
sition. With the SWEEP WIDTH SELECTOR at
VAR, set the SWEEP RATE and IF BANDWIDTH
controls fully clockwise and the SWEEP WIDTH
control fully counterclockwise. Adjust the CF
Pad until the baseline rises to a maximum read-
ing (the CAL OSC LEVEL and GAIN controls
should be set for an on-screen deflection near
full scale).

Return SWEEP WIDTH to its maximum clockwise
position, Adjust H POS to place the pip in co-
incide with the center frequency scale calibration,

i, Voltage Regulator Adjust

This control (located onthe power supply chassis)
is adjusted to give +270 volts DC at the pin jack
on the rear apron of the Power Supply chassis.

V-5. TUBE REPLACEMENT AND TOUCH-UP
ALIGNMENT

The Model SB-12a, has been factory aligned be-
fore shipment, and should not require re-alignment
under normal conditions. However, it should be
noted that the alignment has been made with the
original set of tubes in operation; when tubes are
replaced, touch-up alignment maybecome neces-
sary because of non-uniformity in operating
characteristics of vacuum tubes, Table V-1 lists
the recommended adjustment procedures when the
indicated tubes are replaced.

V-6. ALIGNMENT PROCEDURE

The following is a compiete factory alignmeni
procedure. It should be used only after touch-up
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TABLE V-1. TOUCH-UP ALIGNMENT

TUBE ADJUSTMENTS

TUBE ADJUSTMENTS

V1 Selected replacement tube. Replace-
ment should provide third order
distortion of less than 60 db and direct
sensitivity (at 500 KC), at least half as
great as conversion sensitivity.

IF Gain Controls.

V2 None

V3 CF PAD, Sweepwidth Limit Controls.
See paragraphs V-4.b. and h.

V11 None

V12 Line Size, Log Zero, Log Scale and
Sweepwidth Limit Controls.
See paragraph V-4.a, b and f.

V13 None

V14 None

V15 Selected replacement tube. Replace-
ment should be selected for best

V4 Z101, CF PAD, Sweepwidth Limit linearity.
Control. See paragraphs V-4.b. and
h. and V-6.c. V16 None

V5 None V17 None

V6 None V18 None

V7 IF Gain Controls.
See paragraph V-4.e.

V20 IF Gain Controls.
See paragraph V-4.e,

V8 IF Gain Controls.
See paragraph V-4.e.

V9  Log Scale, Log Zero Controls.
See paragraph V-4.f.

V101 None
V102 None
V103 None

V10 Log Scale, Log Zero Controls.
See paragraph V-4.f.

V104 Voltage Regulator Adjust

alignment techniques have been tried and have
failed to yield satisfactory results.

a, GENERAL

1, Transformers T101, T102, Z101, Z102,
Z103 and Z105 are tuned by means of movable
iron cores. Windings at the top of the coil are
tuned with ahollow iron core which maybe turned
with the pin end of the aligning tool furnished.

The bottom windings may be tuned from
either the top or the bottom of the transformer.
In either case the screwdriver tip of the align-
ing tool is used. When the bottom core is ap-
proached from the top, the tool is inserted through
the hollow top core and finally engaged in a slot
in the top of thelower core. Allow the Panoramic
equipment and necessary signal generator to
““warm-up’’ for at least one-half hour before
alignment is attempted.

2. Set the front panel controls as follows:
IF ATTEN . ........ e 0 DB
SWEEP WIDTH SELECTOR, ... VAR
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BRILLIANCE. . ............ Bright Trace
FOCUS............. «e... Sharp Trace
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