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HARRANTY

HELSJii RO3S ELICTRIICS, INC. warrants

r each instrument manufactured by it to

. be free from defects in material and

- workmanship for & period of one year

‘ after date of delivery to the orizinal

- purchaser, Jur liability under this

— warranty is limited to servicing or

l adjusting any instrument returned for

- that purpose and to the replacement of

- any defective parts thereof. Tals

5 warranty does not cover fuses batcoeries

. and tubes. This warranty will be honored

- when the instrument is returned, trans-
portation prepaid, and when examinat-

- ion proves to our satisfaction that

- the instrument is defective. Defects
due to abuse, misuse or abnormal con-

2 ditions of operation will be repaired

- at cost, upon approval of an estimate,

-

~ I¥ CASZ OF FAILURZ: notify us-be sure to include

' the serial number of the

- instrument.,
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CHARACTERISTICS

SCOPE

This manuval provides Operating Instructions, theory of operation,

Technical Characteristics, i‘aintenance, and Trouble Shooting

Procedures for lielson-loss Plug-In Low Frequency Spectrum

Analyzers riodels 001, Oll, 002, 0l2, 003, 013,

These Analyzers are designed to provide coverase of three
frequency ranges; 10 cps to 20 ke, 35 cps to 100 kc, and 150
cps to 500kc, liodels 011, 012 and 013 are provided with cali-
brated CINTIR FRELULNCY and DISPIRSIGH dials, while models 001,
002 and 003 are uncalibrated,

These units are desisned so that they may be conveniently plugzed
into any Uscilloscope which accepts the TEKTRONIX letter series
plugeins. By simply installing one of these plug-in units, the
Oscilloséope'beCOmes a complete 3pectrum Analyzer. In use, the
sawtooth output of tha Oscilloscope is utilized to provide a

signal for sweeping the Spectrum Analyzer Oscillator. All

‘voltages for Spectrum Apnalyzer operation are obtained automatice-

ally when the Analyzer is pluzzed into the oscilloscope.
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3ENZRAL INFORMATION

Before installing ané 6per§tihg 4 NELSON-ROSS Plug-In Spectrum
Analyzer it is importéﬂﬁ to'héve a diéar ﬁnderstanding of the
nature and interpretatioti gf_ﬁhe.spéctkai display it will provide.
The conventional use of an oééiiiosdéﬁe is to present a display
of the amplitude/time characteridtic of an electrical signal,

In such a presentation the horizontal axis of the cathode-ray
tube represents time and the vertical axis represents in-
stantaneous amplitude, An equally meaningful display - commonly
called a spectral display - is one in which the horizontal

axls represents frequency and the vertical axis represents RS
amplitude. This is the type of display provided by HEILSON-ECSS

Plug-In Spectrum Analyzers.

The nature of the spectral display can be understood with the
aid of the following illustrative examples;

1- on an ideal spectrum analyzer, a signal containing
energy at only one frequency will appear as a single
vertical line on the display. This is illustrated
in figure l:la.

2- multiple signals would then appear as multiple vertical

lines, however close in frequency they may be. A
carrier modulated by sidebands at plus and minus a
small frequency increment would thus appear as in

fisure l-lb,

3~ since in real life nothing is ideal, a spectrum analyzer
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E— TWO EQUAL SIGNALS JUST RESOLVED
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F—CONTINUOUS SPECTRUM

SPECTRAL DISPLAY
CHARACTERISTICS




cannot present an infinitely narrow vertical line.
Instead the signal is broadened into a pulse as in
figure l-lc, Similarly, multiple signals closer to-
gether than the width of the pulse will tend to blend
as in figure 1-1d., This illustrates & basic spectrum
analyzer parameter which must be considered; resolution,
The smallest frequency difference between two equal
éﬁplitude signals which can be displayed is defined
as the resolution of the analyzer. Two equal amplitude
signals are considered resolved when they are far
enough apart to cause a 3 db dip to appear between
them, This is illustrated in figure 1l-le.

4~ signals containing cowmponents closer tog2zh2r chan
the resolution of the analyzer generate a continuous

spectrum, as illustrated in figure 1-1f,

There are three basic parameters to any spectrum analyzer dis-
play. They are;

Resolution~ as defined in the previous paragraph

Dispersion- the width of the display (in frequency)

on the cathode-ray tube
Scan time- the amount of time taken to scan the dispersion
mentioned above

Since the three parameters are interrelated it is important to
understand the manner in which they effect one another, Scan

time and dispersion may be combined to produce a factor called
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Sweep Rate (cycles per second per second) which may not be

exceeded for any given resolution. Expressed mathamaticelly;

Dispersion = (K) Resolution
Scan Tinme -

If this relationship is violated, either by reducing the scan
time, 'increasing sweep speed or by increasing the dispersion,
the signal will smear and lose amplitude. This is an iumportant
point to remember - contrary to conventional oscllloscope opera-
tion - with a spectrum analyzer slower sweep speeds produce
better displays, Since NELSON-ROSS Plug-In Spectrum analyzers
fit oscllloscopes with high sweep speed capabilities, the opera-
tor must remember to reduce the sweep speed sufficiently to
obtain a good display. As a rule of thumb, the upper limit for
any spectrum analyzZer 1s 3 -5 sweeps/second and many low fre-

quency analyzers will require scan times in excess of 5 seconds.

The relationshlps mentioned above are of particular importance
when making relative amplitude measurements, If the Scan Time,
Dispersion or both are varied during a measurement-e.g. while
searching for a harmonic or spurious signal - the sensitivity
may vary. It is wlse, therefor, to reduce the dispersion (or
increase the scan time) until the signal emplltude 1s no longer
attenuated by these effects before taking readings., As the
dispersion is reduced (or the scan time increased) the amplitude
of the component under observation will increase until a point
is reached where further changes no longer have any effect. At

this point a reading of amplitude may be taken.
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e CHARACTERISTICS
SPECIFICATION PSA-001 PSA-002 PSA-003

PSA-011 PSA-012 PSA-013

_ CENTER FREQUENCY BANGE

10cps_to 20kc 35cps to 100ke 150cps to 500ke

TUNING DIAL RANGE

t Ok
] (g@LIBRATED) 0 to 20ke Olto 100ke 0 to 500ke
TUNING DIAL ACCURACY 10 %
MODES OF OPERATION NORMAL: Tuning dial determines center frequency

FULL SCAN: Entire band displayed on CRT,
Mode selectable with front panel switch

DISPERSION (SWEEP WIDTH) 100cps to €kec 500cps to 30ke 2.5kc to 150ke
Continuously veriable with front panel calibrated control

% DISPERSION ACCURACY . T 10 %
RESOLUTION BANDWITH 10cps to 100cps 35cps to 250cps 150cps to 2ke
Continuously varisble with front panel control
DISPLAY: INPUT VOLTAGE Linear and 40 db Logarithmic
AMPLITUDE SCALES
SENSITIVITY 85 microvolts/cm. deflection (min.)
NOISE LEVEL Less than 10 microvolts referred to the input
| AMPLITUDE SCALE ACCURACY Linsar +10 &
' Log *1 ab
AMPLITUDE RESPONSE T 1 av
SWEEP RATE TTTTTT {0 /second to 50 seconds/scan
Calibrated and varlable
| INPUT ATTENUATOR 80 db range in 20 db steps
| INPUT IMPEDANCE 1 megohm
___ DYNAMIC RANGE Hermonic and IM products down 60 db
INCIDENTAL FM Less than 1% of narrowest Resolution Bandwith
IF ATTENUATOR o Lo db range in 20 db steps
IF GAIN CONTROL . 20 db: Continuously variable
IF FREQUENCY 100ke 262ke 1,.5mc
OSCILLATOR OUTPUT 1 volt pesk-to-peek minimum from 4700 ohms
BNC type connector on front panel
OSCILLATOR EBEQU@NCY 120kc to 100kc 362kc to 262ke 2mc to 1l.5mc
VIDEO FILTER Four positions: i, 3, 9, 66 milliseconds
__ (LOW PASS FILTER) _ __ Selectsble with front penel switch
POWER REQUIR@Eg@E% B All power and voltages from oscllloscope

DIMENSIONS Interchangeable with Tektronix

Letter Series Plug-in Unlts

# Not applicable to PSA-001, PSA-002, PSA-003
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‘ SECTION 2
” OPERATING INSTRUCTIONS
- INSPECTION AND INSTALIATION ) q
It is most important tha;'a careful inspeétion be made of the
7 unit immeéiately after it is unpacked, ©Look for obvious indi-
- cations of any physical damagé which may have been sustained
during shipping. All tubeé‘ahd érystaié éhoﬁld be firmly seated
r in their respective socketsi
-
; Insert the plug~in unit in to any GSciliéscépe which accepts the
5 TEKTRONIX letter series pluglins; f&fﬁ:the_knurled knob (at the
f bottom center of the analyzer) clockwise t6 secure the Plug-In
;_ Unit. Plug the cable emerging from the holz macked H SWEEP into
the SWEEP OUTPUT jack on the scope panel,
_ INITIAL ADJUSTMENTS
Vo Certain initial adjustments must be performed when installing
- ‘the plug~in-unit for the first time, T,ese initial adjustments
- must be made so that a true representation of control functions
i (presented in the next section) will be possible, Turn the
D oscilloscope power on, and allow a 15 minute warm-up period.
- The sweep controls on the TEKTRONIX Oscllloscope must be set to
provide drive to the analyzer local oscillator, which will pro-
= duce a free-running display at the proper sweep speed, To obtain
- a free-running display, set the oscilloscope controls as follows:
TRIGGERING MCDE AUTOMATIC
= TRIGZER SLOPE INT +




STABILITY TURN FULLY CLOCKWISE

f TRIGGERING LEVEL 0 (ZERO)

- SWEEP SPEED CONTROL 50 MILLISECONDS/CM

f Set the NORMAL/FULL SCAN switch on the analyzer in the FULL

- SCAN position! The ATTENUATOR range switch is set to the +£0
position and the VERNIER GAIN Should be set to minimum (fuliy ccw).

r It will then be possible to obtain a horizontal trace along the

- bottom graticule line on the oscilloscope screen by adjustment
of the VVPOS control. Position the trace by means of the os=~

; cilloscope HORIZONTAL position control so that the trace starts

- at the left hand edge of the CRT graticule.

-

1 LF CAL ADJUSTMENT

- Since the voltages supplied to the analyzer may vary from
oécilloécope to oscilloscope, an initial adjustment is required

r ' to bring the CENTER FREQUENCY and DISPERSION dials to the speci-

- fied accuracy. Set the controls as follows:

L— ATTENUATOR to 80 DB

: DISPERSION to (30% of maximum)

r . RESOLUTION Minimum (Fully CCW)

; VIDEO FILTER LIN-1

3 MIXER BAIANCE FINE Céntered

= MIXER BAIANCE COARSE Centered

; NCRMAL-FULL SCAN Normal

CENTER FREGUENCY O CPS

pon

















































































































































