PANALYZOR — Series SB-3 SB-6
P ANADAPTOR — Series SA-3 SA-6

ADVANTAGES

Provides visual spectrograph of radio frequencies

Shows instantaneous changes in signal frequencies and
amplitudes

Identifies signals and their spurious radiations

Simple operation

Quick easy interpretations

USE IN

Research laboratories
Maintenance shops
Universities
Communications centers
Airports

Production lines
Broadcast stations

USE FOR

Analyzing transmitters

Calibrating FM deviations

Testing industrial R.F. equipment

Analyzing oscillators

Checking Piezo-electric crystals

Monitoring communications frequencies

Spotting spurious oscillations

Telemetering

Monitoring diathermy and electro-surgical instruments

PANORAMI

VISUAL PRESENTATION OF R.F. SPECTRUM
FOR SIMPLE RAPID ANALYSIS

Both PANALYZOR and PANADAPTOR are automatic
scanning superheterodyne instruments designed to enable
panoramic analysis of signals in the R.F. spectrum. Each
signal within a band is displayed on the screen of a cathode-
ray tube as an inverted V whose amplitude and position
along a horizontal calibrated axis are indicative of signal
level and frequency, respectively.

The presentation is unique in that it enables observation
of many signals at one time. A given signal can be made to
appear at the center of the screen while other signals of
lower or higher frequency will cause deflections to the left
or right of center.

These instruments provide the utmost in simplicity for
observing such things as the effects of power supply fluctua-
tions, thermal changes, humidity, component variations,
shock, vibration and load changes upon frequency. Both
magnitude and direction of frequency drift are indicated.
Parasitic oscillations which normally may pass unnoticed can
quickly be detected and identified. Spurious modulation by
supersonics, hum and noise are readily spotted.

Because of their panoramic presentations both instru-
ments are invaluable for moniroring a frequency band for
the appearance, disappearance and shift of signals. Highly
useful graphic displays of Bessel function distributions of
FM signals can be obtained.

Since only the simplest operational procedures and de-
flection interpretations are required, the PANALYZOR
and PANADAPTOR can be readily used on production
lines. Although critically designed for laboratory work of
research and development calibre, these instruments can be
used profitably by students for experimental or demonstra-
tion purposes.
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VARIABLE SCANNING WIDTH FACILITATES
ANALYSIS OF CLOSELY ADJACENT
SIGNALS

Deflections which tend to merge together, due to the fact
that their corresponding signals are closely adjacent in fre-
quency, are separable by means of a front panel control.
This control, provided in all standard PANALYZOR and
PANADAPTOR models covering maximum sweepwidths
from 50 KC to 20 mg, allows continuous adjustment of the
scanning width from maximum down to zero.

As the sweepwidth (scanning width) is reduced, the
center deflection broadens. The side deflections also broaden,
bur those farthermost from center rmgressivcly move off
both sides of the screen as they fall outside the scanning
range. Reduction in sweepwidth causes the intersection
points of merged pips or deflection to appear farther down
on the skirts and thus they are better resolved for individual
analysis.

Sharpest resolution is obtained in those models having
the narrowest maximum sweepwidths. Refer to specifications.

The PANADAPTOR and PANALYZOR furnish iden-
tical presentations, but each has special features which,
besides resolution and maximum sweepwidth considera-
tions, determine the choice of instrument for particular ap-
plications,

PANADAPTOR SPECIAL FEATURES

(2) PANADAPTOR units operate in conjunction with re-
ceivers having an LF. equal to the PANADAPTOR
input frequency. (Refer to specifications.) Intercon-
nection is made at the output of the receiver converter,
By receiver action observation of local or remote sig-
nals is possible.

(b) Toral frequency coverage is equal to the range of the
receiver.

(¢) Center deflection corresponds to the signal to which
the receiver is tuned.

(d) Flatness of amplitude response is the product of re-
ceiver selectivity, at the output of the converter, and
the fixed bandpass characteristic of the PANADAP-
TOR. Inasmuch as receiver selectivity will vary not
only from set to set, but also throughour the tuning
range, overall flatness of response will not be fixed.
Therefore the relative amplitudes of signal deflections
distributed across the screen may not correspond with
actual relative signal levels,

(¢) Presentation of images is mainly a function of the
image rejection characteristics of the receiver. More-
over, images can be identified since, as the receiver is
tuned, the image deflections move in a direction op-
posite to that of regular signals,

PANALYZOR SPECIAL FEATURES

(a) PANALYZOR equipments operate with an external
signal generator which is attached to one of two in-
put connectors. The signal or signals to be examined
are coupled directly from their source through a co-
axial cable to the other input connector.

(b) Range coverage is from 200 mc down to the input
center frequency of the PANALYZOR selected. (Re-
fer to specifications.)

(c) The signal will cause a centered deflection when the
generator is set at a frequency equal to the signal fre-
quency = the PANALYZOR input center frequency.

(d) Flaness of amplitude response is dependent solely
upon the bandpass characteristics of the PANALYZOR
and is therefore fixed within the limits indicated in the
specifications. ]

(e) Image presentation is a function of the image rejection
characteristics of the PANALYZOR.

USES

The uses detailed below represent but a few of the many
applications of PANALYZOR and PANADAPTOR. In-
quiries are invited regarding the application of these instru-
ments to particular requirements.

PANALYZOR and PANADAPTOR offer far superior
means of examining oscillator performance, especially in
the VHF regions where small changes in circuit constants,
both physical and electrical, produce large frequency varia-
tions. Oscillators can be checked against standards for deter-
mining frequency and the effects of load changes, component
variations, shock, and humidity and thermal changes upon
frequency stability. Parasitic ‘oscillations are easily spotted
and identified.

Diathermy units, dielectric and induction heaters, and
other industrial RF equipments can be easily analyzed and
monitored for off-frequency operation by PANALYZOR
or PANADAPTOR. Either two separate crystal controlled
oscillators or a single modulated crystal oscillator may be
used as standards which produce marker pips indicating the
permissible frequency limits of operation.

PANADAPTOR equipments are uniquely suited for
monitoring communications frequencies at airports and com-
munication centers for possible off-frequency transmissions.
The immediate appearance of such signals can be detected
instantaneously au:ﬁuned to quickly with absolute minimum
chances of message loss.

Both instruments are invaluable in universities and tech-
nical schools for their graphic indications of various R.F.
phenomena, making them easy to understand and simple to
remember.

Unlike any other instrument the PANALYZOR shows
pictorially the static and dynamic operating characteristics
of FM sources. All components of an FM signal, the car-
rier and its associated sidebands, are instantaneously dis-
played in terms of frequency and amplitude, enabling an-
alysis of energy distribution, frequency deviation, carrier
shift and linearity of modulation. Static deviations may be
calculated by noting the zero levels of either the carrier or
adjacent sidebands.

Piezo-clectric crystal blanks and crystals in the process
of being ground, can be compared against a standard for
frequency and activity. Horizontal displacement of the de-
flection of the test crystal from the standard deflection in-
dicates the direction and magnitude of frequency difference.
Small differences in frequency may be made more prom-
inent by reducing the scanning width. Thus tedious fre-
quency checks by heterodyne beating are eliminated.



DESCRIPTION

In many respects the PANALYZOR and PANADAP-
TOR resemble a highly efficient superheterodyne receiver
in operation. The circuits consist of an R.F. amplifier,
converter, local sweeping oscillator, I.F. amplifier, detector,
video amplifier, cathode ray tube indicator and associated
sweep circuits.

The main difference between PANALYZOR and PAN-
ADAPTOR lies in the input stage. The input of the PAN-
ALYZOR is an aperiodic mixer in which the test signals
are mixed with the output of the external signal generator.
The mixed difference X’cquencics are then amplified by a
bandpass stage, the output voltages of which are applied to
a second converter and are in the same ratio as the original
signal strengths.

The input stage of the PANADAPTOR is connected
through an isolating element to the output of the receiver
converter. This stage has bandpass characteristics which
compensate for receiver selectivity at the point of connection
50 as to obtain a relatively flat response at its output which
is fed to a converter.

A portion of the converter functions as the local oscillator
whose frequency is periodically varied between established
limits. In the course of these frequency excursions, the
oscillator successively beats with each of the signals present
in the converter, producing a series of signals of the proper
intermediate frequency to be amplified by the sharply tuned
or narrow-band LF. amplifier which follows: These suc-
sive LF. pulses, scparated from each other by time, are
then fed to a diode detector and applied to the vertical
plates of the cathode ray tube through a DC coupled video
amplifier.

REACTANCE-TUBE CIRCUIT

The frequency modulation of the oscillator is produced
by the reactance-tube method. Changes in oscillator fre-
quency depend upon the potential applied to the reactor
grid. The source of modulating voltage for the reactor grid
is a sawtooth oscillator of the blocking-tube variery.

THE SAWTOOTH GENERATOR

The sawtooth generator performs two functions simul-
tancously. First, it varies the voltage applied to the grid of
the reactor. Second, through an amplifier it sweeps the elec-
tron beam of the CRT horizontally across the face of the
tube.

The sawtooth frequency is generally synchronized to one-
half the line frequency, i.e., 30 cycles per second. This
means that the local oscillator completes 30 excursions dur-
ing each second and that the beam sweeps horizontally 30
times in each second. The voltage pulses produced by the
successively heterodyne signals are detectccr, amplified, and
fed to the vertical CRT deflection plates, producing pips of
different amplitudes which are proportional to the corre-
sponding voltages.

As these deflections appear, the horizontal motion of the
electron beam causes each ore to appear at its own position
on the screen. The repetitive action of the sawtooth gen-
erator, synchronized with the sweeping of the oscillator and
the beam of the CRT, permits each deflection to appear in
the same place 30 times in cach second. Persistence of vision
and fluorescence create the illusion of constant, steady
indications.

The direct-coupled video amplifier is used in order to
examine the carrier for hum, noise, etc. Also it eliminates
DC reinsertion problems in reproducing each “pip.”

SPECIFICATIONS CHART

PANADAPTOR
MODEL SA-3 MODEL SA-S
Types Types
150 T.100 T.200 1-1000 1-1000 1-3000 T-6000 1-1000 1-8000 T- 10000 T.20000
Max. Sweepwidth 0 KC 100 KC 200KC L MC 1 MC 3 MC 6 MC 1 MC s MC 10 MC 20 MC
Input Center Freq Range 450470 KC|{430-470 KC [430-470 KC
Factory Aligned to 433 KC 433 KC 433 KC 3.25 MC 10.2 MC 30 MC 30 MC 9.23 MC 16 MC 30 MC 30 MC
Resolution (at max. sweep-
width) 23KC | 34KC 44KC | 1oKC | 110KC | *13KC | *10KC | nokc 0 t7IKC | fHOOKC
Resolution (at 20% of max. .
sweepwidth) 19KC 27KRC 4KC 9KC gRC 20 KC *30KC 73KC 60 63KC 73 KC
Seasitivity foc 14" 2004V 200 V 200 uV 200V 200 pV tmV womV 100 gV 73V (I 4 60 gV
3 o of S
Ratio Four Pesk
1 Center Valiey 6:1 81 30:1 $:1 3t 41 41 3:1 20:0 Bandpass '::4::
009 mid. 00 mid. ’
cond. i cond. in | Cathode Cathode
Coupled t0 Receives thsough Cond. Cand. Cond. Cond. Cond seres -:h series wieh | Cond. Cond. Follower | Followes
smmf | Smmi 10 menf. F 10 mmf 10 menf 27,000 27,000 10 mend. 29 menf. in i
‘E i es 183, Rexeiver Rexceiver
R.F. lapuc Cable RG-11/U
Power Soutce Req. 119/230V., 3060 cycie
3 1 — o = — .
. H 2 I
Power Consumption 3w $w. | 3w, 11' $hw. ! 35w ; 5w, I 93w, 100w. | 100w, ; 103w, 10%w.
TUBE SIZE 3* CRT 3* CRT
DIMENSIONS 13 x LT x 13 ) ¥ "
NET WEIGHT W 44 llii& Mk ‘72,;1‘..5&‘ o

* Resoluwd vesicy with semsitivery,
4+ 296-300 KC rescluson availsble for padie signal soalywn.




~ SPECIFICATION CHART

PANALYZOR
MODEL SB-3 MODEL SB-6
. Types . Types
1-50 1-200 7-1,000 7-6,000 7-10,000 1-20,000
Maximum Sweepwidth S0 KC 200 KC 1000 KC 6000 KC 10 MC 20 MC
Input Center Frequency 300 KC 500 KC s MC 30 MC 30 MC 30 MC
Bandpass Region 475 KC- 400 KC- 4.5 MC- 27 MC. 25 MC- 20 MC-
523 KC 600 KC 5.5 MC 33 MC 33 MC 40 MC
Bandpass Region Characteristic:
Flac to *+3% +3% *7% *12% +10% +10%
Image Rejection Ratio at input cen-
ter frequency: Better than 2300:1 300:1 130:1 300:1 80:1 40:1
Spulrious Response: No signal ex-
clusive of images, of a frequency
above the banﬁ;ux and less than
.1V produces a deflection greater
than W Y% Y% W Ya* 78
Direct Sensitivity: Maximum vok-
age ar center frequency required
for 14 deflection 20V 20,V 100 gV 2000 uV 200 3V 1000 gV
Product Sensitivity: Maximum
pmdua"voluge of external os- i
cillator ‘and test signal requited 10+ 104 5x104 103 103 2x10°?
for ¥,” deflection V.—V. V.—V. V.—V. V.—V. V.—V. V.—V.
Resolution: at maximum sweep-| 2.5 KC 44KC 11.0KC S0KC 75KC 100KC
width at 20% of maximum
sweepwidth 1.9KC 3.8KC 9KC 40KC 65 KC 75KC
Input Impedance 50 ohms 50 ohms 50 ohms 50 ohms 73 ohms 7 ohms
R.F. Input Cable RG-8/U RG-8/U RG-8/U RG-8/U RG-11/U | RG-11/U
]
Sweep Rare and Wave Form 30 cycle Sawrooth
Power Source 115/230 V. 30-60 cycle, single phase.
Power Consumption (Approx.) 60 Wares 60 Watrs 60 Wates 60 Watts 100 Warts { 100 Wares
rime s o B
- ’.
DIMENSIONS 13%* x 714" x 13" 184" x 9'%e” x 17%e”
NET WEIGHT 44 LBS. 71 LBS.
Resolution is the frequency separation of two signal deflections of equal amplitude
which intersect 50%% down from their peak amplitudes.
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BLOCK DIAGRAM, PANALYZOR MODEL $B-3 TYPE T200




