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Panoramic’ RF—VH - UHF SPECTRUM ANALYSIS

.

S ’..‘D‘"ORS PARABAPTOR squpments grovide cm manlteriag o , .,

o Detect nz and nvestigating laterference caused by splatter, hei-
moncs, ! parasitics, and sultipsth tranemissioas,
e Tuning aia for telemetry and 3S8 mgnals,

© Rapidly locating and idenlifying tatermitteat 3ad if7oguler L8RS
334003,

e Spotting nadvertent off-frequency transmiswions.

Designed to operate with receivers luvlnm:: I-F equal to
the ianadaptor center frequency and s signais on
either side of the frequancy to which the receiver is
tuned, Panadaptor response is presh d to .
for receiver front end selectivit
all resp Ci tion is to
converter stage.

to give a uniform over -
output of the receiver

PANADAPTOR « Bang occupancy studies, .
COMMUNICATIONS P3a2da0tors are avaiishle [n 3 modeis aad several types for use with
R B o vt e 4 St ettt Pos e ek
Y '8 o 1 ded for 9 partic 1 .
hadndiadubed o dndudenddnin bt i o i R L4 oo when ordating Paasdapters e Svailable te Coriomes Mpociice
OUTPUT OF INPUT adaptor - shows interference tions fer wse with recevirs wilh aon standurd 1F o¢ otbor wmwsual
CONVERTER between low-leve! intermitteat .

PrOpeILies.
. a0d AM channel (3). SRR

D T ———

 PANADAPTOR | Mode! SA8h

et S

- signsl (2

INDICATOR MODEL SC-0

T Thg SA-Bb saties with 3 types, 9 SC-80 Type
++ E10000 inciode the performince festeres

v

-

: snsiyzer, (3e0
weep wimz.m swoep rates I-F bandwidths, Z sxi
controls for convenieace I hsadiing CW,
other types of communication signals, -

n rack

Ml(m

Madst SA-3 ‘

Model SA-SB (1) . ! e A et
T . -
1 e S tyse ! Type | Ty 1 T EETRE™ :
T-100 l-'g ng T-10,008 r-t“;;no . i ;-,1'00 ! ¥- M’rﬂ l-l’:u {7-2000701 iv-2008MC 135. Q&u m
™ , ! G 2] w ,
For rectivers with J4SOkc to fasOhc to § S.28mc | J0mc | J0MC  4s0nc . 4SOKc to | 4SOkcto | 5.25mc {102mcor! 0mc  Mme | Mmc | idmc | 3ome
fatorm . S00ke | 500kc to ' S00kc - ! 500Kk 10.7m¢ - :
| troqsency (spacity) , S00ke  § ) i
Sweep Width 0100k | 0-200ke { O-lmc | O-10mc] 0-10mc ~ 0-SOke ‘ 0-100kc - 0-200k¢ § O-lme ¢imc | 0-2mc O-dme 0-3m¢ Odm¢ | Obme
Birect Sensitivity ()] 1000uv | 2000xv | 2000xv i(8) 150uv |7Sav(8) 200uv i 20uv . 200uv ) 200xv 200uv } (B) S00uv } (8) 10sv | (8) Imv | SOuv 8) J0mv
Ratie of Side 21 %:1 s:1 251 1 L, 61 81 1 | s 3 171 11 41 4 41
Pesks to Ctr. (Min.) +154b : 1 ’
1 to 60 sweeps per sec. continuously 30 sweeps per second, line synchronized. (25 sweeps/sec with 50 cps power line) ]
Sweep Rate varisble. Sweep may de operated ex- |
ternafly synchronized, syachronized to t
power lina, or non-syachronized. {
Linear (calibrated from 0 to 1.0). Nominally tinsar
Amplitude Scales Logarithmic (from 0 db to —40 db):
Bower, (Square law), .
vos. popeniampen |t Nt L TR WA i vee , ame | e MMM ovemwien W | Sk
X - . { 3.4ke L 4ke (3 c ¢ 3
sweep rote snd | ac | e | 1ome | soec | o i ‘ |y i 1 l i !
sweep width. Variable | Variable | Varisble] Varisble WIQ Approximately 20% improvement at 20% of full sweep width. '
Cathode-ray Tube $ inch. SUP7, SAOP? (6) optioriall 3 inch. Type 3BPLA
availsble (add Z to model 32). Y » '
115v (nominal), 60 cps, accurate 0.1 115/230v, 50-60 cpy, single phase. Equipment mormally wired for 11Sv.
Power Requirements cps. Provision for other power lines Specify of 20.v wiring required.,
supplied on special order. Power line
regulators supplied with all equipments.
lndicato; Cadinet—12W" b x 22" w Caoin:t -71/.(: ; 134" w x 1376, 7; pane! ho|n|:l. ' ord
1 20%~d. Std. Relay Rack Panel — 8%~ h 1 19° w available on special order
DINENSIONS :'a:-i:m'r’ Std. Relsy Rach Panel—JOVY" (with of ,mlhoul dust cover). '
. h .
""{l 3‘!”"' Cabinel-8%" & x Dust cover optional with tack mount styie
wx L
! Power Supply with Std. Relsy Reck
; Pane! supplied en special order,

Direct sensitivity (Model SA-3) is the masimum voltage at the conler freauency ro-
quired for Y iach deflection.
. 6. All equipments furnished with flat-faced type SADPT Crt are 8130 previded with edge

It reticte 200 Camera moust bezet.

1. Yausable gifferentisl frequancy calibration mackery (1000 19 [Omc sopasotion)
COULnaitg Besaatie A4S letlee M 1 MAoge) ¢ eber),

3 Paascamis Bandpass Amplitier Medet DA} yosiishis 1ur wwirsanad vanubinity
Qain o 50 b 0.1 b from 2535 mr. 45 G0 AtTamaat.on 10 Y 4D slage Mimimum weaful
ignsl. Juv for SC-8b. DA L 10 cabinet $45" b 2 |9 w 1 8~ d, fack moust panel,

1. Also available ia types 7-200C), T-1000C1, T-2000Ct and T-3000C for yse with special
purposs receivers having an intermediste frequency of 21.4 mc, Avsiladle in type
T-2000 for use with special purpose receivers having an intermediate frequencyof 30mc.

2. Designed for Tele-Dynamics Inc. receivers with J0-mc intermediate frequency
3. Designed for Nems-Clark receivers with 30-m¢ intermediate frequency.
4. Designed for Nems-Clark receivers with 21.4-mc intermediate frequency.

5. Direct sensitivity, (Mode! SA-80) is the maximum voltage at the center frequency re-
quired for a full scale deflection on the Linear amphitude scale.

Condensed information is givea in this catalag. For detailed data, application notes and prices ... write ... ¢
Page 8




INSTRUCTION MANUAL

FOR

PANORAMIC INDICATOR

1P-259/U

Panoramic Indicator IP-»QSS‘U is the same equipment as the
Panalyzor Model SB-8a, Type T-200.

This is a composite Instruction Manusl. Omly the instructions
pertaining to the Panalyzor Model SB-3a, Type T-200 should be
followed when using the Panoramic Indicator IP-259/U.

{
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SECTICN I -- GENERAL DESCRIPTION
1. INTRODUCTIOGN

This instruction menual is intended for use with the following equipments;
Panadaptor; Model SA-8a, Typs T-200, T™1.000
_ Panalyzor, Model SB-8a, Type T-200, T-1000

Included within this manual is detailed information concerning installation,
operation; adjustment and maintenance of the equipment.

Power source requiremsnts for the equipments are 115 V, 60 cycles, single
phase. Power consumption is approximately 80 watts. With Sola Constant
Voltage Transformer #30806 the equipments will operate properly over a
line voltage variation of 95 to 125 voltis,

Note: For operation from other power sources, suitable constant voltage

transformers can be supplied. Any C.V. transformer used must supply
115 wolts output.

2, EQUIPMENT SUPPLYED

Information for identification of the aforementioned equipments is contained
on the front panel of the analyzer section.

The following units constitute a complete equipment:

Quantity
per
Equipment Rame of Unit oversll Dimensions
1l Analyzer Section mdth: 22-1/2n
Hedight: 12-1/8n
# Depths 21-1/8n
1 PS=8, Power Supply width: 16-1/2%
Hedght: 8-3/4n
## Depths  14-3/8»
1 Sola Conatart
Voltage Transformer
i Powsr Line (ord
1 Interconnecting Power
Cable
¥1 abricated \
gﬁa ricated R # Includes 7/8% knob pr
- L]
. WEQ Prefabricated RF Cables Jection and 3-1/2% pr

#* Applias to Panadaptor
#* pApplies to Panalysor

Jection of elbow powe:
plug-

/# Includes 3/4n fuse hol:

projection and 3-1/2%
projection of elbow po
plug.




3. GENERAL

Both the Panalyzor and Penadaptor are automatic scanning superhetercdyne
receivers which permit visual analysis and identification of one or many
RoF. signals at one time. Each signal witkin the scanned band is displayed
on a cathode-ray tube screen as a pip or a group of pips depending upon the
nature of the sirnals The pip amplitude and position along a calibrated
horizontal axis are indicative of signal level and frequency, respectively.

The sweepwidth or the extent of the band displayed above and below a given
frequency which appears at the center of the scrcen, is continuously adjuste
able from maximum to "zero". The Type designation of the equipment indicates
the maximun sweepwidth.

Iype Yaximum Sweepwidth
T«200 *100 KC
T-1000 +500 KC

The PANADAPTOR is designed to operate in conjunction with redéeivers having
an I.F. equal to the Panadaptor input center frequency. (See Electrical
characteristics Section I Para. 5). Interconnaction is made at the output
of the receiver converter. In operatlon, the receiver is tuned to the
spectrum segment to be observeds The signal to which the receiver is tuned
will appear at the center of the screen. Either locally or remotely
generated signals may be observeds The Panadaptor overall frequency
coverage is dependent upon the tuning range of its companion receiver.

The PANALYZOR is designed to operate with an external oscillator or signal
generator to "tune in" a given spectrum segment. The signal generator is

connected to one of two input RF connectors. The signal or signals to be

examined are coupled directly from their source through a coaxial cable to
the other input connector.

The input stage of the Panalyzor is an aperiodic mixer which in conjunction
with the external oscillator is equivalent to the frequency converter of a
superheterodyne receiver such as is used with the Panadaptor.

A signal will cause a .deflection at the center of the screem when the
generator is set at a frequency equal to the signal frequency £ the Panalyzor
input center frequency. (Refer to Electrical Characteristics, Section I
Parao 5)e

The Panalyzor may be used as described above to examine signals up to 1000 MC.
Higher frequencies ma; be investigated by effecting conversion with a
suitable mixer attached to either of the input R.F. comnectors.

The two instruments differ in flatness of smplitude indication. The flatness
of response of the Panalyzor primarily i® dependent upon the bandpass char-<
acteristic of the instrument and the accuracy of the amplitude indication is
therefore fixed within the limits specified. The flatmess of amplitude indi-
cation in the Panadaptor, however, is the product of the receiver selectivity
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es seer at the output of the converter and the bendpass characteristic of
the Panadaptor. Since receiver selectivity will vary throughout the tuning
range, the relative aemplitudes of the signal deflections distributed across
the scresn may not correspond to actual relative signal levels.

The Penadaptor and Panalyzor differ also in the extent to which they present
images. Image presentation of the Panadaptor is mainly a function of the
image rejection capabilities of the receiver. Since the Panalyzor utilizes
ar aperiodic mixer (without any preselection) images are not suppressed. For
example, if it is desired to examine a 100 MC signal with a Type T~1000
Penalyzor, the external oscillator would be set at 105 MC, the input center
frequency being 5 MC and the bandpass from 4.5 MC to 5.5 MC. A signal of
110.1 MC which may be present would also be heterodyned down to 5.1 MC to
produce an image. Both the 100 MC and 110.1 MC signals would be equally
acceptable by the aperiodic mixer.

Images, however, can be identified rapidly and simply with either instrument
since the image deflections move in a direction opposite to that of regular
sipnals a8 the receiver or oscillator is tuned.

The Panadaptor and Panalyzor visualize the radio frequency spectrum on a two

dimensional surface. On the horizontal axis of the screen (base line)
frequencies are shown axdon the vertical axis signal amplitudes are indicated.

This is 11llustrated in Figure 1.

YN

o s HICH
FREQUENCIES W//FREQUENCIES

Presentation of Radio Frequency Speotrum

The entire strip represents a portion of the R.F. spectrum. The circle
represents the range visible on the screen. The section directly over the
zero (0) on the scale corresponds 4o a signal to which the receiver is tuned
(for the Panadaptor) or to a signal heterodyned down to the input center
frequency of the Panalyzor. Every signal produces its own pip or group

of pipa which help identify or analyze the sigmnal.
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First: It indicates the frequencies of signals with respect to a signal

at the center of the screem. 7The horizontal axis of the screen is divided
into ten parts. At maximum sweepwidth each dividing marker represents a 20
KC separation for the T=200 and 100 KC for the T-1000. The frequency of the
centered signal may be determined from the receiver or external oscillator
dial.

Second: Information on the relative levels of the signals is slsoc given on
the screen. The height of each signal peak varies proportionstely with
signal strength. Signal amplitudes are indicated either linearly or
logarithmically. Amplitude scale selection is affected by means of a front
panel control. The linear amplitude range is 10:1 while the log range is
40 db.

Third: The deflections also reveal the character of the signal and the
Type of modulation, whether CW, phone or pulss, etc. ﬁm_
Variable Resolution enables examination of signals so closely adjacent in
frequency that their corresponding deflections normally tend to merge
together or even completely mask one another in wide scan displays. This
is of partiocular value in observing sidebands caused by low frequency
audio modulation, e.g. 200 co.p.8.

4. TUBE COMPLEMENT

The tubes employed are as follows:

Symbol Type Function

vl * GBE6 Signal Mixer

V2 6BH6 Bandpass Amplifier

v3 6BE6 Converter

V4 6AH6 Reactance Tube Modulator

Vil 12AT7 1lst Xtal I.F. Amplifier

2nd Xtal I.F. Amplifier

V12 6BH6 3rd I.F. Amplifier

V13 6AUS 4th I.F. Amplifier (Lin or log)

V14 12407 Detector, First Vertical Amplifier

V156 12AU7 Vertical Phase Inverter,
Intensifier

V16 12AT7 Multi~Vibrator

V17 12A07 Blocking Tube Oscillator,
Horigontal Amplifier

V18 12AU7 Horizontal Output, Phase Inverter

vig SUP7 Cathode-Ray Tube

V20 oc3 Voltage Regulator

* Used in Panalysor only




4,10

5, ELECTRICAL CHARACTERISTICS

PANADAPTOR

MODEL SA-=8a

Max. Sweepwidth 200 KC 1¥C

Tnput Center Freq. Range 150470 KC

Factory Aligned to 455 KC 5,256 MC

Sensitivity for full

Scale linear 2000 uv 2000 uv

Spurious Response within

the Bandpass:; Input sigrals

within the bandpass may

result in spurious indice-~

tions greater them 40 db

below the input eignal if theq

input signal exceeds o4V &V

Resolution: Figo 2 Fig. 3

Bandpass Characteristic:

Ampl}itude Ratio of Side

Peaks to Center Valley 30:1 5:1

Peaking Frequencies 365 KC 4,83 MC
15645 KC 5,67 MC

Coupled to Receiver %0,000 ohm 25,000 ohm

through resistor resistor

Oscillator Mean Frequency 581 KC 6,756 MC

Re F. Input Cable ‘ RG-11/U

Io Fo Transformer Tumed to 26 KC | 1.5 MC

Power Source Reqo.

ingle phase, 116

Vv, 60 cycle

Power Consumption

Watts

80 Watts

5=
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PANALYZOR

MODEL SB-8a

greater than

Types T=200 T=1000
Maximum Sweepwidth 200 KC 1000 KC
Input Center Frequency 500 XC 5 MC
Bandpass Region 400 KC to 4,5 MC ¢o

600 KC 6.5 MC

Bandpass Region Characteristic:
Flat to 157 7%
Resolution: Fig. 2 Fig. 3
Image Rejection Ratio at input
center frequency: Better than 250351 150:1
Spurious Response above the Bandpass:
No signal exclusive of images, of a
frequency above the bandpass and less
than .1V will produce a deflection 40 db below 40 db below

input signal

input signal

Spurious Response within the Bandpase:
Input signals within the bandpass may
result in spurious indications greater
than 40 db below the input signal if

the input sipgnal exceeds 20,000 uv 1V

Direct Sensitivity: Maximum voltage

at center frequency required for full

scale deflection on linear amplitude

scale 100 uv 500 uv

Product Sensitivity: Maximum product

voltage of external oscillator and

test signal required for full scale 10-3 5x10-%

deflection on log amplitude scale Vo=Va Ve=Ve

I.F. Transformer Tuned to 226 KC 1.5 MC

F.Mo Osoillator Mean Frequency 726 KC 6.5 MC

Input Impedsnce 50 ohms 50 ohms

Sweep Rate and Wave Form 1 cps (non-synchronized)
6 ops, 30 cps
Synchroniged,

25-=35 cps Varieble, Sawtooth

Power Source

115 V, 60 cycle, single phase

Power Consumption (Approx.)

-8

80 Watts

B0 Watts
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3.3

" 6, OPERATING CONTROLS

The following operating controls are at the disposal of the operator. These

are mounted on the front panel.

8. SWEEMWIDTH: The scanning width of the instrument is governed by this
control, When it is turned oompletely to the right, the maximum spsctrum width
for whioh the instrument is designed oan be seen on the soreen. As the control
is baocked off in a counterolookwise direotion, the bandwidth viewed beocomes
narrower, The part that can be seen, however, is expanded across the screen and
hence is virtually magnified. , :

This control, in conjunction with the Resolution control, is useful for separat-
ing two or more signal deflections which are so close as to merge intc each other,

The panel calibration markings below maximum are only approximstions and are
to be considered as such.

b. RESOLUTION: Resolution or the ability to separate individual signals, is
dependent upon two factors: the rate of frequenoy scan and the I.F. bandwidth
of the instrument. Optimum resolution requires a definite relationship between
the two. Resolution sharpens as both the scanning rate and I.F. bandwidth are
decreased.,

The RESOLUTION control is utilized to narrow the I,F. bandwidth. Counterelcok-
wise rotation of this control sharpens the I1,F, width,

The scanning rate iz diminished by increasing the scanning period or conversely
by decreasing the spectrum width scanned within a given time., The sweepwidth
control provides the latter method.

For a given setting of the Sweepwidth control there is a complementa setting
of the Resolutlion oontrol to oBEIn maximm resolution. FRefer to Flgures 2 and

3

o. SWEEP RATE SELECTOR: This is e four position switoh which enablee
selection of the following soanning rates:

1 0oposc, 5 0opuse, 30 6opes. and a variable rangs of 25 to 36 c.p.s.
The 5§ copeso and 30 c.po8. rates are power line synchronized. The
variable range is useful for observing signals which are modulated by
multiples or sub-miltiples of the 1line frequency.

Information on Resolution vs. Scanning Rage vs., Sweepwidth is given in

Figures 2 and 3.

do VARIABLE SWEEP FATE: This provides for continuously adjustable scanning
rates between 25 and 35 ce.p.s. Counterclockwise rotation results in reduced
soan rate.

o. CENTER FREQ. This control serves to restore or maintain the FM local
oscililator at its specified msan frequency. Thus, a deflection corresponding
to the input center frequenoy appears at the center of the screen, FMatness
of response in the Fenalyzor and propsr peak location on the sorsen in the
Fanadaptor are dependent upon this control,

~9-
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fo HOIIZONIAL FOSITION: This controlis ths position of the baseline trace along
the horizontal axis.

go GAIN: The amplitude of the indications on the crt screen is adjusted with
this control. Maximum gain obtains at maximum clockwise position. Lower gain is
to be uged whenever possible so as to reduce the size of both spurious and noise
deflections provided that the maximum allowasble signal input within the pass-band
for spurious indications below 40 db is not exceeded. (Ses Section I-5 = ELECTRICAL
CHARACTERISTICS,) For applications in which spurious indications thet may be intro-
duced by the Panoramic equipment are objectionable, the point on the GAIN control at
wnich spurious indicetions increase ghould be determined. The GAIN control range may
be divided approximately as follows., The clockwise 2/3 of the renge should be used
4o obtain spurious free presentations. The use of the counter-clockwise 1/3 of the
control range may result in spuricus indications. To determine with precision the
point on the control beyond which spurious indications become objectionable, feed
in ths maximum signal for spurious free presentation (at a frequency within the
pass<band) and adjust the GAIN control for full scale LOG presentation. This is the
desired point. If the spurious indications are not objectionable and larger input
s8ignals are of interest, the signal emplitude may be increased while at the same
time maintaining the signal pip height at full scale, until spurious indications
become objectionabls. Any position of the GAIN control clockwise of this position
will not have objectionable spuriocus indications providing the signal level used to
determine this point is not exceeded. It is necessary to check for spurious indications .
introduced by the Penoramic equipments throughout its bandpaes region.

ho SCALE SELECTOR: Selection of linesr or log amplitude presentations is
accomplished with this two position rotary switch. On the LIN position signals having
an amplitude ratio of 10:1 may be observed at one time. In the LOG position a 40 db
emplitude range may be viewed on the scrsen. e

i. POWER: For squipment this toggle switch is snapped to the ON position. It
does not control the powsr to sny auxiliary eguipment,

Jo BRILLIANCE: The intensity of the screen presentation is controlled by this.
k. FOCUS: The sharpness of the presentation is varied through this control.

l. INTENSIFIER: To observe pulsed or noise signals this control is turned in a
clockwise directionm. Signals will then intensity modulate the scope beam. Normally,
in using this control the BRILLIANCE control is adjusted so that the baseline just
disappears. Intensity modulation then causes only the signals to appear on the screen
in greater contrast.

T, BSEMI-ADJUSTABLE CONTROLS: These controls are in circuits which seldom require
adjustment, and for %his reason they are located on top of the chassis.

a. VERTICAL POSITION: This adjusts the vertical position of the baseline trace
o2 ths c-r tube screen.

Do LINE SIZE: The horizontal length of the trace is adjusted with this comtrol.

¢o LOG ADJUST: The accuracy of the log amplitude scale is governed by this comtrol,
It will require sdjustment when the detector tube is replaced.

Go I.F. GAIN: Reserve gain is provided in the IF sgection. When the sensitivity
of the instrument fells below that specified; this control will require adjustment.

c. SWEEP LIMIT: The upper limit of sweepwidth obtainable with the SWEEPWIDTH
control is sst by this control.

fo CF PAD; This is & coarse adjustment for the mean center frequency of the
local PY osecillator.

~10-



3.3

€o 20 CYCLE SYNCH, 6 CYCLE SYNCH, 30 CYCLE SYNCH: Synchronization of the & c.p.s.
and 30 c.p.s. scanning rates to be line frequency is accomplished through the use
of & mltivibrator which applies a synchronization pulse to a sawtooth oscillator.

For the 5 c.p.s. scan rate, the mltivibrator is synchronized to 1/3 the line
frequency or 20 e.p.s. 20 CYCLE SYNCH is used to make this adjustment. The milti-
vibrator circuit is automatioally modified when the SNEEP RATE SELECTOR is set to
30 6.p.s. scanning rate and thus it is synohronised to one-half the line frequency.

The sawtooth osoillator, whish is of the blooking tube wariety, is synchronized
to one-fourth the miltividbrator frequencsy when the 5 c.p.s. rate is selected. The
5 CYICLE SYNCH oontrol acoomplishes this.

The 30 CYCLE SYNCH adjusts the sweep osoillator cirouit for "syaching®™ tc the
30 6.p.s. frequency produced by the mltivibrator.

he 1 oyole sweep rate adjusts the sweep osoillator circuit for a 1 oyole sweep
rate, .

i. ASTIGMATISM ADJUST: This adjusts the horizontal and vertical traces for :
relative focus.Itwill require adjustment if V18 or V19 is replaced. The astigmatism
may also bs readjusted slightly to compensate for the defoousing effeot that
ocours when the intensifier is operated.

Jo BANDWIDTH LIMIT: This is adjusted to make the pip height at maximm sweep
equal approximately the height of the signal at zero sweep, The pip will be
single peaked and approximately symmetrical.

k. 1OG ZERO ADJUST: This is aligned in conjunction with the log scale adjust
to provide acourate calibration over the entire log soals, according %o the proce-
dure in seotion V, para. 2. Ve

8. TERMS AND DEFINITIONS

8. Sweepwidth is the band, msasured in oycles, kilooycles, or megaoycles,
whioch can 'FE observed by Panoramic Reoeption and which corresponds to the range
of osoillator sweep in the Panoramic Equipment. '

. be Frequency Sweep Axis is the line along which tho‘aignal deflections are
produced & wﬁ*cﬂ oan be oalibrated in frequency acocording to a given frequency
soale, L .

o. Center Frequenoy is the frequenocy of the signal méoind on that part of

the frequenoy sweep axis corresponding to zero sweep woltage epplied to the
reactance modulator.

de BResolution of a given signal is the frequency difference measured along
the sweepwldth scale between the points where its deflection is 30% down from
the peak wvalue. This characteristic corresponds to "seleotivity" in ordinary
receivers. The smailer this frequency difference, the better the resolution is.

e, Sweep %uomz is the mumber of times per second the electron beam sweeps
across the oa e-ray tube,.

-11-




fo Deflection Amplitude is the visual equivalent of signal output
strength and is represented by the height of a given sipnal ceflection
measured from the base line to the top of the deflection.

g« Screen Scale is the scale adjacent to the base line which is
calibrated in frequency units above and below center frequency for a
naximum sweepwidth setting,

ho External Oscillator is the associated unit which is used with
the PANALYZOR to .roduce a heterodyne frequency with a test signal
equal to the specified input frequency of the PANALYZOR.

NOTE: The hetorcdyne frequency should be the
difference frequency between the two.
If the sum frequency were used,
spurious harmonics of the test signal
and oscillator cutput might appear on
the screena.



SECTION 11 = INSTALLATION

1. UNPACKING

Wwith the shipping containers set right side up, remove the 1lids from the
boxes. Carefully unpack the analyzer, power supply, and constant voltage
transformer. Remove all accessories from the case. Check contents against
information in Section I para. 2.

20 PRE-INSTALLATION TESTS

ao The Panadsptor snd Panalyzor are factory wired for 115 V, 60 cycle
operation. Be sure that the proper power source is available. See note on
page lo

Connect the power supply to the analyzor section with the interconnecting
power cable furnished. Plug the line cord into the receptacle at the rear
of the power supply chassis. The other end of the line cord is attached to
the constant voltage transformer. Plug the constant voltage transformer into
the power source.

Turn the POWER switch to on. The pilot light should go on st once. Set the
BRILLIANCE control between cne hal.f and two thirds of maximm clockwise
position. In approximetely ome hulf minute the baseline trece should appear
a8 a blurred or sharp line.

Now perform the following tests:

b, FOCUS: Twmn this control through its range, The trace should become
sharp or blurred. At some setting of the FOCUS control the baseline will be
sharp. Leave the control at this position.

¢, BRILLIANCE ean be checked quickly by turring it through its raenge.
The inte:sity should wary. Focus may alsc vary. This 1s normale Return
the control to a position giving a sharp bright trace.

do INTENSIFIER: Set this control to its maximum counterclockwise
position, Turn the GAIN RESCLUTION and SWEEPWIDTH controls completely
clockwise. Noise peaks may appesr on the screem. If not, introduce roise
or a signal into the equipment., Now turn the BRILLIANCE control counter-
clockwise until the deflection almost fade out, Turn up the INTENSIFIER.
The noise lines of signals will bacome brighter but the baseline will not
be-~-present.

co CENTER FREQ.: Feed a sigaal which corresponds in frequency to the
input center frequency of the equipment., Set the GAIN, RESOLUTION and
SWEEIWIDTH controls completely clockwise. Set SWEEP RATE SHLECTOR to 30
and SCALE SELECTOR to LIN. Adjus® HORIZONTAL POSITION so that the trace
is centered on the screen. A pip corresponding to the signal should appear
on or near the center of the scremm. If the deflection consists of many
vertical lines, lower the GAIN of the set until a single pip is present.

@] Fen
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Turn the SWEEPWIDTH control counterclockwise. The pip will broaden and
should remsin on or near center., If it moves off the screem, trim CENTER
FREQ. %o maintain the centered condition. Vhen the base of the pip
occupies the entire screen, return the SWEERVIDTH control to maximum
clockwise positione The pip may now be off-center. If so, adjust
HORIZONTAL POSITION to obtain center position.

Turn the CENTER FREQ. control back and forth. The deflection should
ghift back and forth horizontally. Return the control to the pip center
positione.

f« GAIN: Rotation of this should change pip height.

ge SWEEPWIDTH: Set the controls as outlined for CENTER FREQ. test.
With the SWEEPWIDTH control completely clockwise, vary the frequency of
the signal generator between the limits indiceted below for the following
equipments:

Input Center Frequency
Equipment Freq. Limits
Panadaptor lodel SA~8a Type T=200 455 KC 356 KC=565 KC
Type T=1000 5.25 KC 4075 UC~5.76 MC
Panalyzor lodel SB-8a Type T-200 500 KC 400 KC~600 KC
Type T-1000 5 MC 40,5 MC~5.5 MC

tlhen the limit frequencies are applied, corresponding deflections should
appear within one-half division of the horisontal calibration extremities.
This will indicate that the scenning width is within specifications.

ho RESOLUTION: Set the controls as outlined for CENTER FREQ. test.
Feed in a signal which corresponds to the input center frequency of the
equipment. Adjust the GAIN control or signal level to cause a full scale
deflection. QGradually reduce the scanning width soc that the pip base
covers approximately one third of the screen. Now turn the RESOLUTION
control counterclockwise. The pip width should decrease. At the same
time there may be a reduction in pip height. It will also be noticed
that small convolutions or "ringing" will appear on the trailing edge
of the pip. Optimum resolution occcurs when the first convolution beyond
the apex of the pip dips into the baseline.

i.  SCALE SELECTOR: Set the controls as outlined for CENTHR FREQ.
tost. FPFeed in a signal at center frequency which is modulated by 60 c.p.s.
(Modulation by the line frequency is preferable). Reduce the scanning
width to j,ero with the SWEEPWIDTH control at the seme time maintaining
a centered condition. Set the SWEEDY RATE SELECTOR to 5. Twelve cycles
of the modulation waveform should sppear {rom one end of the trace %o

the other, On the 30 setting there should be 2 cycles of the modulating
waveform.
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jo VARIABLE SWEEP RATE: Set the SWEED' RATE SELECTOR to VAR. Change
the modulation frequency, used in para. i on preceding page, to approximately
50 cepe8e ihen the VARIABLE SWEEP RATE control is advanced completely in
the direction of 25, two cycles of modulation should appear. Change the
Modulation to approximately 70 cop.S. )

Turn variable rate control completsly to 35. Again two cycles of modulation
should appear.

ko HORIZONTAL POSITION: As this control is turned, the baseline trace
should move horigontally. ‘

Additional information on service or adjustments affecting the foregoing
controls is contained in the Maintenance Section of this handbook.

3o INSTALLATION

8. CONNECTION OF PANADAPTOR TO RECEIVER
Find a suitable place to locate the Panadaptor near the companion receiver,
If possible do not mount the Panadaptor over ventilation holes of the
reoceiver. I'lace the Panadaptor in such a position that direct sum light
or other strong light does not shine on the screen.

(1) Be sure that the receiver has an I.F. which corresponds to the
input frequency of the instrument.

(2) Discomnect the receiver from the power line.

(3) Attach the inner conductor of the R.F. coaxial cable furnished
to the plate of the converter tube in the receiver with the specified
isolating element in scries. The male plug at the other end of the cable
is fitted into the input R.F. connectér on the rear of the Panadaptor.

IF THE COMPANION RECEIVER IS NOT PROVIDED WITH A RECEPTACLE FOR OPERATION
WITH A PANADAPTOR, PROCEED AS FOLLOWS:

Drill a 3/4" hole through the receiver cabinet scmewhere near the plate
prong of the converter tube. Put a rubber grommet into this hole.

Connect the isolating element as closely as possible to the plate prong
of the mixer tube. :

Insert the free end of the coex cable through the grommet hole.
Connect the inner oconductor to the other end of the isolating element.
Clamp the cable shield to the chassis to assure a good ground connection.
Check for any shorts between ground and either side of the isolating element.
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SECTION III ~ OPERATION

1. OENERAL OPERATION, PANADAPTOR

The Panadapter provides continucus automatic visual presentation of
signals presdent within a given band. Signals appear on the screen as
inverted "V" defleotions. The signal or station to which the receiver

is tuned is seen as a deflection at or very near the center of the screen,
while others which are not heard at the time appear to the left or right
of center depending upon their frequencies. As the receiver is tuned

the deflection will move across the screen. As a deflection approaches
the conter of the screen,its corresponding signal will be heard through
the receiver,

a. Check the receiver for proper alignment and functioning of all
gontrols. Twrn on the receiver in the normal menner. 1&s controls,
where applicable, should be sot upproﬂﬁfoly Ts glven below:

(1) RoF. Gain - near maximum

(2) A.F. Gain ~ normal

53) AVC = off

4) Selectivity controls - normal

(5) Crystal - In or Out

(6) BFO - Off

(7) Bandswitoch ~ to band of interest or where traffic is heavy
(8) ANL - off

(9) Antexna trimmer - normal for the particular sntemna in use

bo Turn on the Panadaptor. Wait about 30 seconds for the baseline
trace to appear. Set the front panel controls as given below;

(1) CENTER FREQ ~ on vertical marker
(2) SWEEPWIDTH - maximum clockwise
(3) RESOLUTION - maximum olockwise
(4) BRILLIANCE - for desired trace brightness
(5) INTENSIFIER - maximum counterclockwise
6) FOCUS - sharpest trace :
7) SCALE SELECTOR -~ to LIN
28) GAIN - between half and maximum clockwise position
9) SWEEF RATE SEDXCTION < to 30 .
(10) HORIZONTAL POSITION - for centered position of baseline trace
(11) VIDEO FILTSR - to "out" position '

4

If the band to which the receiver is tuned is well "populated", signal
deflections of various amplitudes should be visible on the screen. If
not or if a particular signal is being searched, rotate the receiver
tuning dial until the signals or signal come into view.

Tune in the signal so that it is heard through the receiver.
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Plug the other end of the cable into the rear RF receptacle on the
Panadaptor. -

NOTE: WHEN THE RF CABLE SUPPLIED IS ATTACHED TO THE PANADAPTOR, IT
BECOMES PART OF THE INPUT TUNED CIRCUIT OF THE PANADAPTOR. THEREFORE,
THE LENGTH OF THE CABLE SHOULD NOT BE VARIED. IF FOR ANY REASON THE

LENGTH 1MUST BE CHANGED, THE INPUT STAGE OF THE PANADAFTOR WILL BAVE TO
BE RETUNED. CAPACITY MAY HAVE TO BE ADDED OR REMOVED FROM THE PRIMARY

. DEPENDING UPON THE NATURE OF THE LENGTH CHANGE.

If the Panadaptor is operated with a receiver which has a PAN output
connector, check whether there is an internal cable to this. If so,
determine its capacity and shorten the Panoramic RF cable as required
to compensate for this additional capacity. : '

Slight retuning of the first I.F. in the receiver may be required to
adjust for any stray capacity introduced by the Panoramic comnection,

(4) Connect the PS«8 power supply and Analyszer as outlined in

 Par. 2 above, Pre-installation Tosts. Plug in the power supply to the

constant voltage transformer. Plug the constant voltage transformer
into the power source.

(6) Turn on the Panadaptor and receiver. Check the operation by
following the operating procedure in Section IIIl.

be CONNECTION OF PANALYZOR: Installation of the Panalyzor is
simple. Find a suitable location for the Panalyzor. Avoid locations
vhich will allow strong light to shine on the screen.

Connect the power supply to the analyzer., Plug the line cord female
connector into the male receptacle on the rear of the power supply
chassis. Attach the other end of the line cord to the constant voltage
transformer. Plug the constant voltage transformer into the power source.

To one of the two input RF comnectors on the front panel connect the
external oscillator or signal generator. Use either the cable supplied
or the generator cable.

NOTEs If the signal generator frequency is not varied during examination
of the test signal, the connecting cable does not have to match the 50 ohm
input impedance of the Panalyzor. This also applies when flatness of
response is not critical. Otherwise the generator cable must be 50 ohms
and non-terminated or a suitable pad may be used to prevent reflections
due to mimmatch.

To the other RF comnector attach the cable supplied, The other end of
the cable may be coupled to the test signal capacitively or inductively
as may be required. (A small loop may be attached to the end of the
cable,) If the test signal has a DC component and the Penoramic cable
is to be connected directly to the signal source, a 01 mfd DC blocking
capacitor should be used at the free end of the cable. (26 olms to 40
ohms AC Impedance at 400 KC to 600 KC.)
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The deflection co to the s should be direc over the
zero mark on the panoramic screen. t s center y the following

procedure:

(1) Tune in the station as accurately as possible.

(2) Rotate the SWEEPWIDTH control almost fully counterclockwise at the same
time keep the "spread out" peak centered with the CENTER FREQ control.

(3) Return the SWEEPWIDTH control to maximum cleckwise position.

(4) If the peak is now off center, carefully reotate the HORIZONTAL POSITION
control until the deflection is centered.

b . 1y
Mghgdn-ycmcjmm:cdonntimhm These will at times
causs confusion since it is sometimes difficult to differentiate between
noise and signals.

8 at the center
Ons « erefore

Zna d may 80 reduced t.hnt

they do not appear. It wﬂl be found expedient, in most applications,

operate the receiver with AVC off. :

e. The relative frequencies of signals appearing on the screen may be
quickly determined from the screen calibraetiens and the receiver tuning dial.
The frequency o , gnal appes gz at pter of the screen may b

read off the recoiver dial. The Mquoncy of other signals is obtad.ned by
adding or subtracting the screen calibration tu- the given signal to the
frequency reading on the receiver dlal.

NOTE: The polarity (~ or #) of the calibration will apply when the local
oscillator of the receiver is below the received signal.

When the local oscillator is higher in frequency, the signs are reversed.

For example; at maximum scanning width each frequency calibration mark for
the T=200 is equivalent to & 20 KC separation. If the deflection appears
at # 4LO and the receiver is tuned to 4310 KC, the pip corresponds to a
signal of 4350 KC previded that the local oscillator tracks below the tuned
signals. If the oscillator tracks above, the signal frequency would be
4270 KC. : ‘

ght will vary as the pip traverses the screen.
Pamdaptor is dui@od to compensate for receiver selectivity through the
use of a doubls peaked input stage.

-18-




303

To observe similtaneously signels whioh cause pips having an amplitude

ratio no greater than 10:1 keep the SCALE SELECTOR on LIN, “For observa-

tion of pips having a greater emplitude ratio switeh the SCALE SETEC’IEB
to 10G, This will allow simltaneous viewing of signals which may differ

as much as 100:1 in height.

go Interpretation of soreen presentations will be found in parsagraph 5
of this section., Operating procedure for puises is contained in paragraph
4, Information on Narrow Band Analysis is given in paragraph 3.

2. GENERAL OPSRATION, PANALYZOR

ac Turn on the power and wait for the baseline to appear. Allow the
analyzor to warm up.

Set up the controls as follows:

(1) CENTER FREQ = on vertical marker (See Section II, par. 2e).

(2) SWEERWIDTH - maximum clockwise

(3) RESOLUTION - maximum olockwise

(4) BRILLIANCE - for desired trace brightness

(5) INTENSIFIER - maximum oounterclookwise

(6) FOCUS ~ sharpsst trace

(7) SCALE SELECTOR - to LIN

(8) GAIN - between half end maximum clockwige

(9) SWEEP RATE SEIECTOR -~ to 30

(10) HORIZOFTAL POSITION ~ for centered position of center frequency
pip (See Section II, par. 2¢).

(11) VIDEO FILTER - set to "OUT"

Adjust the external heterodyne oscillator or signal generator which is con-
nected to one of the input RF connectors at approximately 600 KC below the
test signal for the T-200, (5 MC for the T-1000),

NOTE: The signal generator frequency can be recognized as being below the
test signal frequenoy is inoreased, When the frequency of the external
oscillator is below the test signals, the plus and minus signs on the
soreen apply: that is signals on the (/) side are higher in frequency
than the center signal while thogse on the (-) side are lower, If the
oscillator frequency is above the test signals, the signs are reversed.

Slowly search the speoctrum with the external oscillator until the signal
appears at the center of the screen.

To locate the signal, it may be found convenient to operete the analyzer
at maximim gain and the signal generator for high output. Onoe the
signal ies located, the GAIN oconirol may be backed off counterclockwise
and the generator output lowerod to obtain a signal which falls below
full scale,

be Frequencies of signals appearing on the soreen may be quickly
determined by adding or subtracting the soreen calibration for a
given signal to the frequency to which the signal generator is
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, adjusted and then subtracting or adding the input center frequency.
N~ Ze6 NOTE

in para. Z2a on the foregoing page.

Example: A T=1000 is set for maximum scanning width. A pip appears at
=300 KC. The heterodyne oscillator is set to 107.400MC.

The input center frequency of the T-1000 is 5 MC.
Signal Freq = Oscillator Freq ¥ Screen Calib. ¥ Input Center Freq.
Signal Freq ¥ 107,400 MC = 0,300 MC + 5 MC = 112.100 MC
The screen calibration was subtracted in this example since it waé
determined, by following the procedure indicated in NOTE of par. a on
the foregoing page, that the oscillator was below the test signal,
Therefore, the (-) sign applied. '

co The relative amplitudes of presented signals are proportional to

the relative heights of the corresponding deflections, within the limits
specified for flatness of response.

To observe signals of comparative amplitude the SCALE SELECTOR should be
set to LIN. On the other hand, examination of signals widely divergent
in amplitude will require 1OG setting of this control. This will allow
simultaneous reading of amplitudes having a 40 db range.

3. NARROW BAND ANALYSIS: When signals or a carrier and its sidebands
are so closely spaced in frequency that at full sweepwidth their corresponde-

. ing deflections tend to merge into each other or mask one another, it may

be possible to separate or resolve them by sharpening the I.F. bandwidth,
and concurrently reducing the scamming width or by reducing the scanning
rate or by doing both of the foregoing. Figures 2 and 3 indicate
resolution versus scanning width for a 30 CePoBo, 8 O CoPoB8o and & 1 coepoBo
scan rate,

ae To obtain greater resolution by increasing the scanning time,
switch the SWEEPRATE SELECTOR from 30 to 5, 30 to 1, or from 5 to 1.

b. To increase the resolution capabilities by diminishing scamning
width, narrowing the I.F. bandwidth and incressing scenning time use the
following procedure: '

(1) Keep the RESOLUTION control on 1.0 (broed).

(2) vith the receiver or external oscillator tune in the particular
band of signals to the centcr of the screen.

(3) Spread the band of cﬁ.énals across the screen by turning the

' SWEEP{IDTH knod gﬂgtegilo se. Note that at reduced scamming width

each frequency c ration mark represents a frequency separation equal
to one tenth of the reduced sweepwidth. Xeep the band centered with the
CENTER FREQ. comtrol.

(4) Turn the RESOLUTION control counterclockwise wntil individusl
signals are most clearly resolved.
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Ay

NOTE: Rotation of the Resolution control may result in increased or
decreased pip height. Pip amplitude may be returned to suitable level
with the GAIN controls. Turning the Resolution Control counterclockwise
efter optimum resoluticn is reached will decrcase the resolving power
and result in greatly reduced sensitivity.

If the resolution adjustment results in pratically complete separation
of signal pips maximum resolution can be recognized by the presence of
"ringing" on one side of the pip. The illustration below depicts thise
"Ringing" can be seen more easily with the video filter in the "out"
position. :

AN

(a) (b) (c) (a) (o) (f)

Illustrations (a) to (f) indicate progressive variations in pip
width effected by counterclockwise rotation of RESOLUTION control.
n (a) and (b) I.F. width is broad for particular scanning
velocity. (o) shows begimning of "ringing". Extent of "ringing"
in (d) shows optimum resoluticn. As I.F. is made narrower,
excessive "ringing" widens pip, smplitude decrsases.

Further counterclockwise rotation of the Resolution control causes a
reduction in emplitude and a tendency of remerging of the pips.

(5) To better separate the signale the SWEEPVIDTH and RESCLUTION
controls can be further backed off counterclockwise and the SWEEP RATE
SELECTOR set to 5 or to l.

If it is mandatory to obsorve a pgiven bandwidth at one time and the
signals contained therein are so closely spaced that they cannot be
completely resolved, meximum resolution is recognized by the appearance of
the clearest picture. Further counterclockwise rotation of the resolution
will result in lessened resolution and a "bobbing" presentation.

4. OPERATING PROCEDURE FOR PULSES SIGNALS

Pulse signals ars composed of a series of pulses which are of relatively
short durations Therefore, a peak produced by one of these pulses
troverses the screem vertically for so short a period of time that the
c=r tube screen is insufficiently excited to produce a visible trace.

isrely turning up the BRILLIANCE control doss not help because the
increased brightness of the baseline tends to "wash out" the pulse

pattern. Therefore, the following procedure is used:
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g Follow the regular operating procedure huv

b. Reduce the intensity of the baseline tracc zo that it is barely visibls.

Cc. Turn the IKTENSIFIER contrcl clockwise. The pulse peaks should come
into view while the baseline is not egually apparents If necsssary use
the FOCUS controls

5. INTERPRETATION OF SIGNALS

With a little experience, the operator will be able to recognize visually
the character of the variocus types of signalse

(1) A constant carrier appears as a deflection of fixed height.

(2) An amplitude modulated carrier appears as a deflection of variable
helght, Non-constant tone modulation of low freguency will produce
a series of convolutions varying in height, their number being
determined by the modulation frequency. The nsture of the presenta-
tion will depend upon the scanning width,

As the modulation fregquency increases the convolutions move toward the
two sides of the deflection, as the side bands {tend to become visible, When
the modulation frequency is incressed, it becomes possible to separate the
side bands by reducing the sweepwidth of the snalyzer. The resolution con=-
trol will eneble further separation. %he higher tho frequency of modulation,
the farther away these sidebands will move from the center deflection,
representing the carrier. One should romember thet due to possible non=
linear amplification of the reocelver or of the analyzer, or voth, over s
wide band, the sidebands may appear unequal in height, even though they
are of equal strength., Their relative heights may vary as the receiver is
tuned and as the deflection moves from one end of the screen to the other,

(3) single side-band modulation appears as two carriers of slightly d&if-
ferent frequency (see below "Signal Interference").

(4) A carrier, frequency modulated at low rate appears as a carrier which
wobbles sideways.

(5) A cw signal appears end disappears in step with the keying of the
transmitter. During the moments when the signal is off, the freguency
gweep axis is closed at the base of the signal. In very rapidly keyed
signals the deflection and the bassline are seen simultaneocusly.

(6) A MCW signal appears like » CW signal of periocdically varying height.
I7 The mo%ﬁIation rate is high, sidebands will appear as explainsd
above.

(7) Signal Interference, Two signals which are s0 close in frequency as
o cause aural interference (beats), may appear on the screen as =z
single deflection, varying in height as with a modulabed sipgnai. As

the frequency separation is increased, the deflection appears as if
modulated on one side only. Further inorease of frsguoncy will cause

e "break" in the apex of the deflection. By reducing the sweepwidth
of the analyzer, the respective deflection will gradually separate.
Further separation is effected with the Resolution Control and by
sotting the SWEEP RATE SELECTOR to § or l.
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(8) Transient disturbances, generally examined, are of two types: periodie
and aperiodic transients,

Periodic trensients, such is produced by motors, vibrators, buzzers, etc.
appear as signals moving along the frequency sweep base line in one direction
or another. Thus an engine which is accelerating will produce a set of
deflections which may move first in one direction, slow down, stop, and then
move in an opposite direction. This is caused by the fact that the analyzer
is sweeping at a fixed rate, whereas the transient occurs at a variable rate.
The images stand still on the screen when there is synchronism between the
twoo If the transient disturbance is synchronized with the 60 cycle line
the "noise" appears as & fixed signal which, however, does not move on the
screen when the receiver is tuned, but only varies in height. Such deflece
tions may appear like amplitude modulated signals or like steady transients,
such as "static" appear as irregular deflections and flashes along the whole
frequency sweep axis.

(9) Images. If the receiver or converter allows "images" to pass (due to
poor Image rejection of the RF circuit) these will be distinguishable from
normal signals by the fact that they move in an opposite direction with
respect to normal signals on the screen of the analyzer when the companion
receiver or external oscillator is being tunmed. Such images are most likely
to appear on the higher frequency ranges of the receiver.

(10) Harmonics produced in the converter or receiver by the beat of very
strong sirnals with harmonics of the oscillator, will be distinguishable
frem other signals by the fact that they move on the screen more rapidly
(with tuning) than the normel signals. (Twice as fast for second harmonic
spurious signals.) Generally s reduction in the gain of the receiver will
eliminate this type of spurious signal.

(11) Diathermy or other apparatus using an unfiltered or AC power supply
will produce a periodic disturbance which will cause a deflection to appear
on certain portions of the screen and disappear on other portions. This is
due to the fact that such equipment emits a siznal pulsating ia synchronism
with power line. On the other hand, the analyzer too, is sweeping the
spsctrum in synchronism with the line, but at a lower frequency and only
when a certain phase relationship exists is it possible for the analyzer to
receiver these periodic pulses.

In order to examine sisnals which are synchronized to the line frequency set
tThe SWELP RATE SELFCTOR TU VAR and adjust the VARIABLE SWEEP control for the
best prosentation across the entire screen,

(12) Spurious Signals. If the sipnal strength exceeds a certain value, the
deflection caused by any signal breaks up into a series of parallel deflec=
tions, somewhat similar to side-bands. These spurious signals take place
elther in the receiver or analyzer on extremely strong signals. Attenuation
of signal input level will remedy this.
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5. Frequency distribution of 8o Spikes indicatlng diatri-
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7. T™wo interfering carriers 8, Same signals as iIn 7, sweep
deploted at maximum scenning width reduced resulting in
widtho improved separation or

resolution of signals,

Figure 2-2, APPEARANCE OF TYPICAL PANORAMIC INDICATIONS
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SECTION IV - THEORY OF OPERATION
1. INTRODUCTION

The FPanadaptor and Panalyzor are essentially sutomatic scanning superheter-
odyne receivers which provide a visual display of signals present within
a given band,

The Panadaptor is operated with a companion svperheterodyne receiver which is usa
tune in the portion of the speotrum to be observed. The Fanadaptor is attached
to the receiver at the output of the mixer or converter. Appearing at thk
point is a broad band of signals whioh centers sbout the I.F. of the
~ receiver. The width of the band is determined by the receiver front eud
selectivity, Sinoce the receiver I.F. is sharply tuned only one of the
signals is normally passed and subsequently heard. The input amplifier
of the Panadaptor, however, is double peaked to compensate for the
seleotivity introduced by the receiver front end. Thus, it becomes possible
to examine signals within & relatively broad band., The relative amplitudes
of the signal indications will be determined by the product of the
Panadaptor response amd the presslection of the receiver., Inasmuch as
receiver front end selectivity will differ among receivers and from band
to band, the relative amplitudes of the indications may not coinocide with
aotual relative signel levels.

The Panalyszor is opesrated with an external signal generator or oscillator
which "tunes in" the band to be observed, The first stage of this panoramic
unit is an aperodic mixer, The combination of external oscillator and
mixer, in effect, is similar to the converter in the companion receiver
desoribed in the paragraph above. Since there is no preselection im this
case and since a flat broad band amplifier follows the mixer, the relative
heights of the signal indications will, within limits, coincide with the
actual signal levels.

Both panoramic instruments basically oconsist of a broad band R.F, amplifier
(discussed above), a swept loocal oscillator and converter, variable
selectivity I.Fo amplifiers, detector, video amplifier, cathode-ray tube
indicator, associated sweep circuits and an intensifier,

The swept oscillator progressively heterodynes in order of frequency with
those signals appearing acroas the output of the broad band amplifier

to produce a difference frequenocy which is passed and amplified by the
1.F, seotion. The output voltage of the I.F, which is propsrtional to
the amplitude of the scanned signal is detected, amplified by the video
seotion and applied to the verticel deflection plates of the e-r tube,

Osoillator sweep is obtained with a sawtooth modulated reactance tube
cirouit. A sawtooth generator supplies the necessary modulating voltage
and also provides for horizontal sweep of the ‘scope beam, Thus, for
each discrete point on the horizontal axis of the o-r tube there is a
corresponding local oscillator frequency and consequently a corresponding
signal frequency.




The I.F. section includes two varisble selectivity stages. A ganged control
is used to vary the bandwidth of these two stages. Also included is en I.F.
stage with circuit parameters which allow logarithmic amplification of
signals. The output of the video section is applied to an intensifier tube
as well as to the vertical deflection plates of the c-r tube. An adjustable
amount of a positive voltage output, from the intensifier is impressed

upon the intensity grid of the o=r tube enabling signals to intensity
modulate the 'scope beam.

(p) (E) (F) (¢)
Variable IF IF Detector
Selectiv- . Amplifier |——vf Vertical
ity IF Amplifier LIN or Amplifier
Amplifier ‘ 1.0G
s
(B) (c) ~1- Ver'gl{c): 1
Reactance 8
Converter [¢ Tube *% }@-»—- : :tiz:r
¥odulator . ?ntensi—
fier
A 1
J (L)
éé) Blogﬁing ' (3) Horizontal
Bandpass ¥ Tube Osc= [@—— Multi- gmgiifia; i
Amplifier illator & vibrator rts n
Amplifier verter
I T
Rl
i
b e - = PANADAPTOR
L= s 11
N | O S
A\ 74 ,~— 1SOLATING ELEMENT
RF Detector
Amplifier o First IF A:ggo
Detsctor Amplifier Amplifier
Osc~-
lator COMPANION
ti1ato RECEIVER

Figure 4 ~ Block Diagram, Panadaptor and Companion
Receiver,
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2. CIRCUIT DESCRIPTION

a. Signal Mixer: This stage, which employs a 6BE6 pentagrid
mixer, is incorporsted only in the Panalyzor. The test signals are
spplied to one of the control grids while the output of the external
oscillator is applied to the other control grid. The function of the
stage is purely to heterodyne the test signals with the externmal oscillator
to produce a differeace frequency which 1s equal to the input center freq-
uercy at the particular Panalyzor. Vhatever gain is derived from the
stage is incidental. The block marked II in Figure 5 represents the
signal mixer.

b. R.F, Bandpass Amplifier: The function of this stage in the
Paralyzor is to obtain to llat response across the scanned spectrum,
and to provide image rejection. Refer to Block A Figure 5. The output
load of the signal mixer consists of a double tuned transformer which is
highly overcoupled and loaded resulting in a broad double peuked response.
Poaking frequencies are as follows:

5B=8a T-200 T7-101-19B 400 KC and €600 EKC
T-1000 T-101-18B 4,7 MC and 5.3 MC

The voltage appearing across T101l is applied to the control grid of Vg,
a 6BH6 pentode asmplifiser. The output load of V2 is also an overcoupled
double tuned trausformer which has & double peaked response. The
approximate locations of the peske ars given below:

SB=8a T~200 T-102-19B 470 KC and 530 KC
T=1000 T-102-~18B 4.4 MC and 5.6 MC

The overall response of T=101 and T-102 combination is relatively flat
over the spedfied bandpass region. This is illustrated in Figure 7.

The primary functicn of the RF Amplifier in the Panadaptor ias to
compensate for the selectivity of the RF amplifier and mixer stages of
the receivor to enable presentation of a broad band of signals ise.

200 XC or 1,000 KC» To do this it must provide greater gain in the
outer portions of the displayed band. Compensation at most can only be
partial since receiver selectivity will vary throughout the tuning range
of the recelver. At the high end of the range there may be over-
compensation, At the low end compensation may be insufficient; thus
limiting the observeble bandwidth. At some receiver frequency the
compensation will be optimum. This is illustrated in Figure 6.

The signal input is passed from the output of the converter in the
receiver through an isolating element and RF cable to the input RF
transformer. Refer to Block A of Figure 4, The capacity of the
cable is part of shunt capacity across the primary of the transformer-
The isoleting element prevents undesirable interaction.

=28



Overall Response

Bandpass Characteristic
of Panadaptor

- Receiver Selectivity as
seen at the Output of ths
Converter

Fipure 6.- Frame (A) indicates the resultant overall response of the
Panadaptor and receiver when the receiver is tuned to a frequency at
which front end receiver selectivity is compensated by the double peaked
characteristic of the Panadaptor. (B) shows undercompensation and

(C) overcampensation.

Resultant Overall

o Bandpa 8s of T02=19B
{nmamn
T~ — T101-19B

T T

Bandpass of ) T102-18B

Figure 7. = Overall Response of Panalyzor as determmined by the
Bandpass Characteristics of the Input (T10l) and
Output (T102) Transformers.

<29



The input trareformer is overcoupled to produce & pronounced doubls
packed response. The output transformer is similarly owsrcoupied wwi
peckad. Pleaking frequencies are indicaled below:

SA-8a T=-200 36% KC and 545 XC
T-1000 .83 ¥C and 5,67 ¥C

In beth the Panslysor and Ptmadaptm* Til and 1102 are psrmeabiiity
tunied,

The GAIN control is incorporated in the cauthode eircult of V2. ‘This
varies ths grid bias on the =ube thus poverning transconduetance. Current
from the B supply is bled thrcugh the SAIN centrel to provide a grester
range of gain variation and permit cutting off plate current in V2, The
plete circuit of V2 is comnected to repulated B# so that as the CaiN
cortrol is manipulated plate current variations will not cause unZasirshle
reactions in other eireuits.

¢, Converter:s The block marked B in Figures 4 and 5 represent the
converter. The stare employs a 6BE6 pentapgrid canverter tube, V3, which
serves as an oscillater tube snd also acts as a mixer to combine tne
output of the oscillator with the output of the RF¥ Bandpuss Amplifier.
A difference frequency results. This 1a the I.F,

The oscillator is a grounded plats Hartley. Orid ome of the 634 acts
as the cecillator grld and Z101 canstitutes the oscillator tank circuit.

The ‘electron stream tranli.ng from the cathod' to plate of converier
tube is not only affes.ed by grid one but alse by grid three which is
connected to T102, the RF Amplifier output tranaformer.

To eliminate the possibility of hum modulation, the heater of the
converter and reactance tube modulator are operated on L.Co Two 6.3 V
powsr transformer windings are connected in series, Their output is
full wave rectified and filtsred. The resultant D.C. ie applied to the
two tubes connected in series.

The cecillator is periedically tuned through a given rarye by purely
eslectronic means,

d, Reactance Tube Modulator: The block marked ¢ ir Fiyurea
4 and 5 Is the resetance tube modulator. Thie tube is connected
to the sscillator through a phase shifting network in such a
manner that it becomes part of th: oszillator tuned circuit.
By varying the centrol grid voltage of this tube, a 6AHE (V4), the
reactive current of the tube changes in such a manner az to swing
the frequency of the sseillstor. 3Suck a contrelling voltage wariation is
applied to the grid periodically. The voltage 1s derived from a sawtooth
voltage gunerator. hen the seawiusth wsliage &8 yero, the oscillutor
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is at its mean frequency.

The sawtooth on the reactor grid falls linearly from zero to a maximum

negative voltage and then rapidly rises to a maximum positive values
From there it falls linearly to zero, completing one cycle. In
coincidence with this the oscillator sweeps downward in frequency,
then suddenly snaps back past the mean frequency to the maximum
frequency and then sweeps back to the mean frequency. The extent

of frequency excursion is determined by the amplitude of the applied
sawtooth. The SWHEP WIDTH control governs this amplitude and con=
sequently controls the scenning width. The SWEEP LIMIT control on
the chassis limits the sawtooth voltage between the SWEEP WIDTH
control end the sawtooth source.

By controlling the bias on the reactance tube modulator the mean
frequency of the oscillator becomes adjustable. The CENTER FREQ.
control is actually a fine cathode bias control on the reactor
tube. The C.F. PAD is a coarse bias adjustment.

As previously mentioned the heater of the reactor tube is operated
on D.Co to prevent either FM or AM by 60 cycle A.Co

8o I.F. Section: The blocks marked D, £ and F in Figures 4 and
5 illustrate the I.F. section.

The primary function of the section is selection and amplification
of a given difference frequency which appears at the output of the
Converter. The design fcatures include variable selectivity and
selectable linear or logarithmic emplification.

To examine the genoral behavior of the I.F. Section, the operation
of the SA-8a, T=-200 may be considered. The I.F. of this instrument
is 226 KC, the oscillator excursion extends slightly on either side
of the region between 581 KC and 781 KC while the RF Bandpass
Amplifier passes signal frequencies between 355 KC and 555 KC, the
center being 455 KC. The Chart below illustrates these facts in
relation to the calibrated indicator screen.

¥ r-f band pass ¥
355 KC L55 KC 555 KC
581 KC — oscillator ——= 681 KC = 781 KC
. sweep
<«————bhetm sweep —
D U L1 Jf\ I I | L
100 =0 100
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Jf it is assumed that there are signals at 355 KC, 455 KC and 555 KC,
then as the oscillator starts its upward frequency sweep from slightly
balox 581 KC, it will heterodyne with each of the three signals to pro-
duce the following difference frequencies.

alightly below 226 KC for the 355 KC signal
slightly below 326 XC for the 455 KC signal
slightly below L26 KC for the 555 KC signal

But since the I.F. Section is sharply tuned to 226 KC, only the 355 Ku
aignal will appear as a significant voltage in the section. The other
difference products are so far removed from the 226 resonance frequency
that they are greatly attenuated by the I.F. selective circuits. As the
oscillator approaches 581 KC the I.F. voltage for the 355 KC signal will
rise and will for all prectica’. purposes becaome a maximum when the oscil-
lator ia at 581 KCo The voltage then decreases as the oscillator swings
upward from 581 KC,

Thus, only the 355 KC signal will produce an indication when the oscillator
sweeps theough 581 KC. By the same reasoning it can be seen that only

the 455 KC signal will produce a pip when the oscillator passes through
681 KC.

The form of the indication represents, to a degree; the reaponse char-
acteristic of the I.F. Section., For maximm resolution there is a
definite relationship between I.F. bandwidth and scanning velocity,
that is the number of cycles acanned in a given time, The SWEEPWIDTH
and SWEEP RATE SELECTOR controls permit variations in scanning velocity.
Therefore, to achieve maximum resolutior for given scanning widths and
rates two variable selectivity I.F. stages are incorporated. These are
reprasented in Figures 4 and 5 by block D, the first section of the

1.7, strip.

A 12A%7 twin triode, V11, is common to both wvariable selectivity stagas.

one section of the tube is zoupled to the sutput of the Converter througlh
transformer Z102. The secondary coil of 2102 is tuned in part oy the
capacitance of the cable whi:h connects 2102 te the 12AT7 grid. noth
the plate and eathede ¢circuits centain load resistors. The cathnde load
18 shunted by & srystal in ssries with load ceil Z103. Connected te ihe
Sunction of vhe orystal and ioad coil there is wvariable capacitor, the
sther aide of which ils attached to the plate lead.

The inductance of the crystal load coll is adjusted so that in conJunctlan
with varicus shunt capscities ite parallel resonant frequency is equive-
lent to the cryastal series resonant frequency. The loud coll et parsllel
regonsnce achks as a high reasistive impedance in series with the c<rystal,
thus causing & broad responss. To very the response width, & petenilometer
i3 shunted across part of the losd coll. :
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As this shunt resistince is made smaller, the response width becomes
narrower. 1he potentiometer 15 one seotion of the RESOLUTION controls

To neutralize the effects of the crystal holder capacity, the variable
capacitor, mentionsd above applies to the crystal load coil, a voltage
which is equal and in phase opPosition to that applied through the holder

capacity. The neutralizing capacitor is used to eliminate the rejection
alot.

The I.F. voltege appearing across the crystal load coil is applied to the
second triode grid of the 12AT7. The circuitry of this second section is
similar to that of the first. Another load coil, also contained in 2103
is ueed for the second crystal filter. The potentiometer across this coil,
in conjunction with the potentiometer across the first load coil form the
RESOLJTION contvole

The output of the second load coil is applied to the grid of the third
I.F, Amplifier, a 6BH6, V12. Refer to block E. A potentiometer in the
cathodz circuit of this tube varies the blas and transconductance of the
tube. B+ current is bled into the control to provide greatsr remge. This
is the JoFs GAIN coutrol. It is mounted on the chassis. The output of
this stage is Z104, a double tuned transformer which drives the fourth IoF.
Amplifier stage.

The fourth I.F. utilize= a 6AUS pentode, See block F. It is designsd to
srovide either linear or logarithmic amplification, selection being made
hrough the SCALE SELRCTOR switch. When the selector is set to LIN, the
sottom end of the secindary in %104 is grounded and cathode bias is applied
lo the control grid of the 6AUS. Amplification is linear. On the 1LOG
sctting of the selector switch, the bottom end of 2104 is ungrounded and
cornected through a decoupling filter to the Detector load resistor. The
DC veturn of the 6AUE control grid therefore, consists of the secondary of
2104, the decoupling resistor und the detector loade.

In addition to cathode bias, dotected signal voltages, across the load
resistor, are fed back to the fourth I.F, stage as grid bims. The feedback
bias voitage is proportional %o signal level. As this bias increases, the
gain of the stege decreases. Therefore, signals of high level will be
emplified to a lesser degree than low level signals and comsequently they
will appear compressed. The extent of compression is determined by the
amount of wcltage feedback. The LOG ADJUST control governs the magnitude
of the feedbacke.

f. Detector and First Vertical Amplifier: Refer to block G. The
output of the 1.F. Jection 1s coupled to the detector through 2105, a
single tuned coil. The primary and secondary of Z105 are top coupled
through a large capacitor so that the two coils are effectively in
parallel. Hence, a single capacitor is used to tune both coilss

The plate and grid of one section of a 12AU7 twin triode, V14, are
connected together to form a dloede detector. The rectified voltage

appearing across the diode load resistor is direct coupled through a
filter to the control grid of the second triode section.



The filter is designed to puss video fre,uencies. In aduition the
tvideo filter”™ switoch switches in a low-pass filter that cuts cff »hout
260 eps. Grid bias for the triode is obtained in the cathode circuit.
A portion of the eathode bias is applied to the diode plate.

The output of the vertical amplifier is direct goupled tv one vertical
deflection plate of the c¢=r tube indicator and also to the Vertical Phase
Inverter.

go Vertical Phase ?verter and Intensifier: The purpose of tls
Phase Inverter, one o 99 & 12AU7, is drive the second ar
orpesing vertical deflectiun plate of the c~r tube. The output voltage
of the inverter is 180° out of phase with the imput veltage. Thus, the
combined output voltago of the First Vertical Amplifier snd Phase Inverter

is approximately twice that of either stage.

The coupling system between the twon vertical amplifiers contains high
frequency compensation for video output.

Coupling betwean the output of the Phase Inverter &nd second vertical
deflection plate is direct. Hence the same DC voltage appears en the
plate of the inverter and on the deflection plate. A veriable cathode
bias resistor in the eathode cireuit of the inverter governs the inverter
plate voltage and consequently the vertical position of the c-r tube indi-
cation, Thie {s tho VERTICAL POSITION contrel.

The output voliape of the Phase Inverter is also coupled to the second
triode section of V15 whero it is amplified. Coupling is capacitive.

The output of the second section is capacitively eoupled to the intensity
grid of the ¢c-r tube; Its magnitude is governed by the INTENSIFIER control.
A positive output woltspe pulse is obtained from the Intensifier whenever

a signal 1s scannsd through. When the BRILLIANCE contral is adjusted so
that the bias voltage on the intensity grid is at cut-off, application of
the positive signal veltage pulse counter-acts the bias, allowing passage

of the C=R beam. Operation of the INTENSIFIER is further described in
Section 11},

h. Sweep cine%s Refer to block J, K and L. The sawtooth sweep
voltage is derive a blociking tube oscillator. A mudtivibrator is
used t5 cbtain }ine synchronizad pulses for 5 Gop.s. and 30 c.p.8. &weepn
rates. The grid of cne section of the multivibretor is 2ed with a 6.3 v
heater voltare. The grid time constant of the segond section is mude
variable through a 20 CYCLE SYNCH sontrol, to cbtain eitler a 20 e¢.p-s.
or 30 ¢.p.s. pulse in & cammon cathode circuit. The pulse s introduced
into the grid of the B.T.0. eircuit, :

When the SIEEP RATR SELECTOR i3 set te 5 CoPoBcy the multivibrator pre-
dutes a 20 c.p.so synshronizing pulse which triggers the 3.T.n. The
BoTu0Go is adjusted with the 5 CYCLZ SYNCH control so that at this setting
of the SWEEP RATE SELECTOR the swesp rete is 5 6opos. The 5 CYCIE SYNCH
control 18 in the grid of the blecking tube oscillator (b.T.0.) circuit
and poverns the time canstant »f the grid.

TR
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‘on the 30 fopos. setting of the ShERP dalf SELENTOR, the time cnri

stant of the 20 CYCLE SWNCH contrel in the rmaltivibrator is auto-
matically changed o that 30 ¢.p.s. syneh pulses are produced.
Simultanecusly, the time constant of the BTO prid iz changed with
the 30 CYCLE SYNCH eontrol so that the BTC can be triggered by the
multivibratcr 30 times per second.

The multivibrator is inoperative when the SWEEP RATE SELECTOR i@
on VAR and on 1 ¢ps sweep rates. The BTO is frwe running. The 30
CYCLE SYNCH control is retained in the BTO and adjusts for proper
range of the VARIABIE SWEEP RATE control.

The sawtooth voliage is produced across the sharging capacitor in

the plate circuit of the BTO. The sawtooth 30 developed 1s fed te an
amplifier to permit low dance coupling of sawtooth voltage to the
reactor grid. A uency compensating networ, he m

of this amplifier insures equal sweep velocities et all polnts of ths
screen, ‘The LINE SIZE Control is locatsd in the input of this amplifier.
The SWEEP LIMIT I'aD and SWEEPHIDTH controls are sgupled after the LINE
SIZF control to provent changes in horizontal leeation of pips with line
voltage flucturations.

The sawtooth voltage is applied from this anplifier to & Horizontuld
Amplifier and Hoiizontal Phase Inverter, Both stsges supply an
ampliified sawtooth voltege to the herisontal deflection system of the
c-r tube., The HORIZONTAL POSITION control governs the rslative DU
potentials on the horizontal deflsction plates and hence the horizontal
position of the sweeping beanm.

The FOCUS and BRILLIANCE eontrel are in the high voltags bleader chain.

The ASTIGMATISH contrel adjusts tWhe woltape to ths 2nd enode of the CRT.
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SECTION V - SERVICE AND MAINTENANCE
l. SEMI-ADJUSTABLE CONTROLS

These controls seldom require adjustment and they are therefore located
on top of the chassise

a. VERTICAL POSITION: 1If the baseline trace is not in line with
the lowest horizontal grid line on the screen, adjust this control to
obtain incidence. If the baseline is not parallel with the grid lime,
the c-r tube should be rotateds This requires loosening of the clamp
around the c-r tube socket and relaxation of the cer tube bezel screws
sc that pressure on the tube by the bezel is romoveds Be sure that the
power is off when adjusting the physical position of the c¢~r tube.

The c=r tube socket cen then be rotated as required. 1he screen is held
in place by detents in the bezel grommet. There is slight amount of
play in this fit so that if exact lining up of the trace and grid is
difficult through tube rotation the screen position may be changed a
trifle. .

bo LINE SIZE: The horizontal length of the trace is adjusted with
this control. If the trace is excessively long, resolution will be
adversely affected, and if the trace is too short, the scamming width
will be reduced., If adjustment is required, the LINE SIZE control
should be set for a baseline length which extends three quarters to
one division on either side of the frequency scale extremities.

ce JI.Fo GAIN: Reserve gain is provided in the I.F. Section.
When the overall gain is below that specified, set the front panel
GAIN control to maximum, RESOLUTION completely clockwise, SCALE
SELECTOR ON LIN. Apply the specified sensitivity woltage to the
equipment through the input cables (and isolating elements where
applicable). Adjust the I.F. GAIN control for full scale deflection.

do 10G SCALE ADJUSTMENT: This adjustment may be checked quickly
by feeding in a signal which causes a full scale deflection for LIN
setting of the SCALE SELECTOR switch. Turn the selector to LOG.
Increase tho amplitude of the input signal by ten times. If this does
not give a full scale deflection, rotate LOG SCALE ADJUSTMENT poton-
tiometer until full scale deflection is attained.

e. 10OG ZERO ADJUST: This adjustment may be checked quickly by
feeding in a signal which causes a full scale deflection for LIN
setting of the SCALE SELECTOR switch. Turn the selector to I0G.
The deflection should go down to O db. If this does mot occur,
rotate LOG ZERO ADJUST potentiometer until the point is reached.

It is important to note that procedures (d) and (e) must be repeated
until %e T0G SCALE Is correct,

f» SWEEP LIMIT and CeF. PAD: See Alignment Procedure.

ge 20 CYCLE SYNCH, 5 CYCLE SYNCH and 30 CYCLE SYNCH: If the Pre-
Installation Tests outlined in Section 11, paragraphs 1 and j indicate
improper sweep rates, one or more of the above controls will require
adjustment.
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Adjustment of the multivibrator for 20 C.P.S. line synchronized

pulses 1s given below.

(1)
(2)

Set the SWEEF RATE Selector on 5.

Comnect an oscilloscope to jJack on the rear labeled "multivibrator."
Adjust the oscilloscope sweep rate for 20 c.p.s.

This will be recognized by the appearance on the screen of the
oscilloscope of 3 cycles of the 60 cycle hum present on these pins.

Adjust the 20 CYCLE SYNCH for one multivibrator pulse.
Rotate this control through the range in which only I pulse appears,
then set the control midway in this renge.

Change the sweep rate of the oscilloscope 4o 30 csp.8. Two cycles

of 60 cycle hum should appeare. Set the SWEEP RATE SELECTOR to 30.

Again one multivibrator pulse should appear for every two cycles of
hun. '

The BTO is set for 5 co.p.s. sweep in the following manner:

(1) Set the SWEEP RATE SELECTOR to 5.

(2) aApply epproximately 1 volt of AC heater voltage to the grid of
the video amplifier, pin 2 of V14.

(3) Adjust 5 CYCLE SYNCH so that twelve stationary cycles of 60
cycle hun appears on the screen.

30 CYCLE SYNCH ie adjusted as follows:

(1) Set the SWEEP RATE SELECTOR to VAR.

(2) To pin #2 of V14 apply & 24 ce.pes. voltage from a well calibrated
audio oscillator. Keep this voltage low so that the stage iz not
overloaded.

(3) Turn the VARIABLE SWEEP RATE to 25.

(4) Adjust 30 CYCLE SYNCH so thet ome cycle of 24 c.p.s. appears on
the screen. 30 cycle synch is now aligned.

(5) Turn variable sweep rate to 35 c.p.s. Adjust the audio oscillator
for one cyole on screen. The oscillator will read from 35-37 cepes.
if the 30 cycle synch is properly eligned. As a check the SWEEP
RATE SELECTOR can be set to 30 and 60 cycle hum fed in om pin 32
of Vl4. Iwo cycles of hum should appear om the 30 cop.s. position.

1 Cycle Sweep is adjusted as follows:

2,

Adjust the 1 cepes. sweep control wntil 20 sweeps are counted in 20
seconds. Use a watch with a sweep second hand for timing.

ALIGNMENT PROCEDURE

A %95 the R.F.! FM oscillator and I.F. Coilss Transformers
and 7 are tuned by meens of

» »
movable :lr;n oor;a. l'linding; at the top of the coil are tuned
with a hollow iron core which may be turned with the pin end of
the aligning tool supplied. «S7e



The bottom windings may be tuned from either the top or bottom of the
transformer. In either case the sorewdriver tip of the aligning tool
is used. When the bottom core is approached from the top, the tool is
inserted through the top hollow core and finally engaged in a slot at
the top of the lower core. Allow the panoramic equipment and necessary
signal generator to "warm up” for at least ons-half hour before align-
ment is attempted.

Be I.F. Amplifier Alignment

The frequenocies involved in I.F. alignment are listed below.

Nodel Iype Input Center Fyreq. leFo

SA-8a T-200 455 KC 228 KC
T=-1000 5.25 WC 1.6 X

SB-8a T-200 600 KC 226 KC
T=1000 5 I 1,5 I

Set the front panel oontrols as follows:
RESOLWUTION - oompletely clookwise
INTENSIFIER - completely counterelockwise
GAIN - meximam
SCALE SELECTOR -~ LIN
SWEEP RATE SELECTOR - 30
BRILLIANCE - bright trace as desired
FOCUS - sharp trace
CENTER FREQUENCY -~ to marker
HORIZONTAL ADJUSTMENT -
1, Turn SWEERWIDTH control to zero
2. Center input signal with CENTER FREQ. control
3. SNEEFWIDTH to meximum clockwise
4. Adjust HORIZONTAL POSITION to place pip in center
VIDEO FILTER -~ "out"
SWEEPWIDTH - completely clockwise

Connect an 0,01 mfid capacitor in series with the output of the signal
generator and proceed as outlined on the next page.




Sig. Gen. Swespwidth Sigoal
Qutput Contrel at Fed To Progedure _
1.7, Min, Pin #1 Ninesthe top and bottom windings of
apec. Z106 for maximum horizontal deflection.
above Once either Core is tuned for maximim
(about deflection, no further tuning is
50,000 uv) required, since the windings are in
mmll‘lo
Sams as Same as Pin #i Tune top and bottom cores of 2104 for
above above viz2 mximm vertical defleotion possibls
(1,000 uv) 6BHE with each,
Same as Sane as Pin #7 Tune top and bottem core of 2102 for
above above V3 maximm vertical deflection possible
(2,600 uv) 6BES with each.
Input Max . Pin #7 {1) Adjust the CENTER FREQ, and if
Centsr V3 nocessary the C,F., PAD to center the
Freg , GEE6 pip on the ssrecen, Gradually reduce
Spec, the gcanning width at the sems tims
above contimuouely readjusting the CENTER
FREJ. control te keep the pip om the
soresn until the base of the pip
occuples the entirs frequency scale.
Adjust con- (2) Remove orystaul Y1 and short the pins
timnously ¢f the crystal Y1 socket. Since
as required holder capacity varies with position,
to keep the it will be imporiant, when replacing
sntire pip the crystal, to praserve the orienta-
within tion of the nrystal with respect to
soresn the crystal socket.
limits.,

(3) A orystal neutralizing sondenser
ias mounted near eac: srystal on the
underside of the I.7 strip. These
condensers are %o bs tuned with the

gcrewdriver and ¢f the aligning tool

furnished, Acsess wles will ba

found about half way bstween the

erystal sockets., Lash condenser
tunes the orystal nearest to it,
Tune the trimmesr capacitor nearsst
crystal Y2 for a minimm height of
the envelope formed by the pipe,

(4) Tune the top eore of 2103 for max-
lmum envelope hsight.



Sig Gen.
Output

Sweepwidth
Control at

Signal
Fed To

Procedure

(5) Repeat (3) of the foregoing
(6) Tune the top of 2103 for minimum

.envelope height. Readjust the signal

input level and sweepwidth so that the
pip f£ills the screen,

(7) If neutralization is improper, a
deep rojection slot will be seen in the
pip. Tune the neutralizing capacitor
wmtil the slot moves towards one edge of
the pip and then enters the opposite side
of the pip from the other aide of the
screen. (Tuning the trimmer in a clock=
wise direction will cause the pip to move
to the right.) Reverse the tuning direc-
tion until the slot again moves out of the
pipe leave the adjustment approximately
half way between the two positions at
which the slot enters the pip from either
side,

*

(8) Repeat & above.

(9) Retune the neutralizing condenser and
the top core of 2103 together until the
Pip is symetirical about a vertical axis.

(10) Remove the short from the orystal Yl
socket. Replace crystal Yl in the same
orientation as it hed prior to removal.
Remove crystal Y2 and short together the
pins of orystal Y2 socket.

(11) Tune the nearest trimmer oapacitor
to crystal Yl and the bottom core of 2103
as described in steps (3) to (9) of the
foregoing. Lo ’

(12) Remove the short from the empty
socket and replace the crystal in the
same orientation as it had prior to
removal.
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Sig. Gen. Sweepwidth Signal
Out.put Control at  Fed to ' Jrocedure
(13) Retuwne the top core of 2102 for

a minimm symmetrical responss curve
of the pip.

(1) Tarn the RESOLUTION control cewmtes-

clockwise until the pip height is
reduced 30%. Retune the top and
bottom cores of ZA(¥, Z10k and 7102
Lor maximm pip hei.ghto

(15) Set the RESOLUTION control fully
clockwise and repeat step 13. Adjust
BANDWIDTH LI}'IT for broadest single
‘symmetrical peak.

Co F¥ Oscillator gganen o

The following adjustments are a series of approximations, which are
narrowed down until the desired results are obtained. During the entire
procedure the signals are applied through ths R.F. cable and where
applicable the proper isclating element at the end of the cable.

The frequencles involved are indicated in the féllowing.

Input Center | High Freqe Low Freq.

Model Type Frequency Alignment Alignment
SA-8a =200 455 KC - 555 ke 355 KC
T-1000 5025 MC _ 575 IC 475 MC

Si-8a  T-200 500 KC 600 KC 400 XC
o T-<1000 5 MuC 50,5 MC ko5 MC

(1) Low Frequensy Aligmment. -

{a) Feed in & signal ag shown under Low h‘lquorcy Alimment 4n
the chart above.

(b) with SWEEP LIMIT and SWF.LP‘NIDTH set for maxdimm, tune 7101
so that the deflection on the C-R screen appears &t the extreme left
calibration.

(2) Center Frequsncy Alimmmento.~
Y

(a) Peed 1in a signal a3 shown under Center Frequency Alignment
in the chart above.

(b) ¥ith the SWEEP\.DITH control at maxieum, set the CENTER
FRE Yo control en the marker.

{e) Kesping the pip on canter by adjusting Center Frequency C.F.
Fah, reduce the SWEPWIDTH until this control is almost at minimunm.

- [d) Heturn %ths SWEEPVDITH control to full clockwise position.

Canter the pip with the Horizontal Posiiien Centrel.
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(3) High Frequency Alignment.-

(a) Feed in a signal as shown under High Frequency Aligmsent in
the chart on page Al.

(b) Reduce the SWEEP LIMIT Pad until the deflection on the C-R
screen appears at the extreme right calibratien.

(4) Gheck on Oversll Alignment.-

(a) Feed in a signal as shown under Lew Frequency Aligmment in the
chart; if the deflection appears at the extreme left calibration, then
the F.): oscillator is aligned.

(b) However if this does not occur, repest the low Frequency
Alignment, Center Frequency Aligmment and High Frequency Alignment.

Suggestion: In repeating the Low Frequency Aligmment if the deflection
ocours to the right or left of the extreme right calibration, it should
be moved the same distance to the other side of the calibration by tuning

2101,

Dc RoFo Ald t. Panadaptor

For this aligmont & "cut and try" method is required To determine the
responss charecteristics of the R.F. stages, the frequency of the signal
generator is varied while the amplitude is kept constant. The deflection

_peak on the screen roves from one side of the screen to the ot.her, there-

by defining the response characteristic,
The SCALE SEIECTGRohonldbeoanandthOS\EEPWID'm:tmﬂmno
The peaking frequencies involved are given below:

Igve  Input Center Freg  fligh Peak Frey Low Peak Preq
ez 455 ¥C 545 XC 365 KC

The chaxrt below shows the cores that tune the primary and secondary
windings in the input and output R.F. transformers.

Sips Transformer Erimary Segondary

Eo 4] A ~194 top core bettom core
TIUZ=19A top core bottom core
T=1000 Ti01-18A top core bottem core
T102-18}% top cors bottam core




D 1. Typs T-200

Note: The R.F. transformem used in this squipment have 3liders.
This makes it possible to adjust the spacing betwesn the primary and
sscondary so as to obtain the proper frequsncy seperation between the
psak frequencies. Jf the frequency separatisn is correct, then it 1s
only necessary to trim the cores of two R.F. transformers uniil the
desired peak deflection is obtained. If the frequency separation is
not correct; the ful” alignrent procedure must be used.®

a. First align the i..terstage tmnltm. ' yo {07

(1) Make the spacing between the primary and secondary windings
appraximately 1/16%,

(2) Uom & o0l mfd coupling capaeitor, feed a signal equal
to the 1ng¥ ﬁ fre%uenc;; to the plate ef V2 (pin #5). Tune the
sscondary ection at the center of the screen. '

(3) Apply a signal equal to the mwﬁnm to the
grid of V2 (pdn #1). Tune the primary for @ psak deflsction.

{4} Applying the signal to grid of V2, vary the signal
gonerator frequeney sver the R.F. band of the equipment noting the
frequency separation between the high and 31. freqnency peaks as read
o the scroen of the equipment,

If the frequency separation 1s gz'aater than specified;
increans the coll spacing.

It the frequency separation is lese than specifigd, decrease
the ccil spacing.

{5) Repeat steps {2}, (3) and (4) until peal deflections and
the propar frequency eaparatim are obtained.

(1) I erder to see the response sharacteristic of TMC1, it
is first necessary to losd down the primery and secondary of 102, For
this purpose use resistors of approximately 10 K ohws c¢lipped across
bath the primary and secondary of TLGR,

{2) Mske the spacing between the Primary and secondary wind-
ings approximately 1/16%,

{3} Conneat the signal genorater to lug 1 of MOl and set
the generater te the input center (E_x;ggmnelc Tune the sécondary for a
peak deflection at the centar ¢ BOreal, o

{4) Now apply to the input connester through the input cable

and specified Lisolating element a signal equal to the high peak frequency.
adjust the primary for maxisum deflection,

¥ The sliders have beun waxnd down to prevent movement. If it is
necsssary to changs the position of the sliders, the waxing must be
remcved., Uponh sempletion of the alignment procedure re-wax the coils
to prevent movement.
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(5) Applying.the signal to the imput connector using the
input cable and iselating element,vary the signal generator frequency
over the R.F. band of the equipment noting ths frequency ssperation
betweon ths high and low frequency peaks as read on the screen of the

equipnent.
' If the frequency separation is greater than spscified,
increase the coll spacing.
If the rroqnency separation is leas than specified, decrease

8pac:
in% Repeat Steps (3), () end (5) until peek deflections
and the proper frequency separation are obtained.

Q) . (7) Remove the loading resisters across T102 used in Steps
1) to (6).

(8) Examine the overall response characteristic and trim
the primary and sscondary of both R.F. transformers until the two peak

deflections are of nearly equal amplitude and properly placed. A
position between the edge of the screen and ons half of a division

from the edge of the screen is considered preper. See page 29,

Note: Other things being equal, the peai to vallsy ratio
is a function of hew closely in frequency are the corresponding peaks
of 40l and TLOR, Therefore some degree of change can be made by changing
thnrmquzncyupnntimofthcpahofcmefﬂucoﬂco

D 2. ZIype 71,000

(1) Through an .01 mfd coupling eapaciter feed a signal
equsl. botham&mmﬂnp}nkphﬁof V2.

Tune the secondary for a psak deflection at the center of the screen.

' (2)8&&@&01@1&&%1%%%%%&
ey tv the grid pin £l of V2. Tune the primary for a on.
b, Secend aliym the input transformer T10L. "

. {1} Connect the generator to lug 1 of TLOl and set the
gonerator to the input center frequency. Tune the sec _..P..‘.M for a
peak deflsction at the center of the seuono ;

(2) Ngw faed the high peaking frequency through the input
cabls and epecifi ol -' slmnta wt the primary for maxismum

defisetion. ,

{3} Examine the overall responme characteristic and trim
the primsry and secondary of both R.F. treansformers until the two pesk
dallsctimneg are of nearly equal amplitude and properly placed. A
poetiion betweer the wdge of tha sereerteand ane half of a division
trap Lhwe edee of the nerosn ia congidared proper, See page 29,

the coil

_{4‘4& .




B RoF. Alignment SB-8a, T-200

Nots: The R.F. transformers used in this equipment hawe sliders. This
makes it possible to adjust the spacing between the primary and secondary
85 a8 to obtain the proper frequency separation between the peak frequencies.
If the frequency separation i{s correct, then it is only necessary to trim
the cores of two R.F. transforwers until the desired flatness is obtained.
See sub-paregraph ¢, page k6. If the frequency separetiom is not correct,
the full alignment, procedure must be used.*® ,

Set the SCALE SELECTOR en LIN.,CENTER FREQ. for centered 500 KC pip and
SWEEPWIDTH at mexizom. This aligmment requires a "eut and try* method.
The frequency response of the section is determined by fesding in signals
constent in amplitnde at varieus frequsncies over the R.F. band of the
equipment. .

8. [First align the interstage trensformer 1102

(1) Make the spacing between the primary and secondary windings
approximately 1/47,

(2) Using a .01 mfd coupling capacitor, feed a 500 KC signal to
the plate of V2 (pin #5). Tune the secondary for a peak deflection at the
center of the screen. A o

(3) Apply a 530 K signal to the grid of V2 (pin #1). Tune the
primary for a peak deflectiom, ' '

(4) Applying the mignal to grid of V2, vary the signal generator
frequency over the R.F. band of the equimment noting the frequency separation
bctmnthehighmdlowh'oq\nmypeakaunadenth'morthoequp-
ment. The peaks should appear at 530 KC and at 470 KCo

If the frequency separation is greater than spscified, increase
the coil spacing.

If the frequency seperation is less than specified, decrease
the coil spacing. .

(5) Repeat steps (2), (3) and (4) wntil peak deflections and the
proper frequency separation are obtained.

bo n the transformer T10)

(1) In order to swe the response characteristic of T01, it is
first necessary to load down the primary and secondary ef TIO2. For this
parpose use resistors of approximately 10 XK ohms clipped across both the
primary and secondary of 7102,

(2) Make the spaeing betwsen the primary and secondary wind-
ings epproximataly 1/167, .

(3) Connect the signal generator to lug 1 o° 7001 and set the
gemerator to 500 KC . Twne the sscondary for a peak deflection at the
conter of the screen.

. (b) Now apply to ene of the input connscters, through one of the
input cables, a 600 KC signal. Adjust the primary for maximm deflection.

#he aliders have been waxed dewn to prevent movement. If it 1s necessary
to change the position of the sliders, the waxing must be removed. Upon
completion of the aligrment procedure re-wax the coils to prevent moveaent.
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(5) Appiying the signal to the input cennestor using the
input cable, vary the sigmal gensrator frequency over the R.F. band of
moqumtmmgwmqmyumummmmmm
frequency peaks as read en the screen of the equipment. The peaks should
appear at 600 XC and at 400 KCo “

If the frequency separation is greater than specified,
inareass the coll spacing.

If the frequeney separation is less than specified, decrease
the coil spacing. :

(6) Repeat Steps (3), (4) and (5) until peak deflections

and the proper frequency ssparation are obtained.

) ©) (7) Remove the loading resistors across T1O2 used in Steps
to o

¢, Then adjust the gores of the two RoFo transfemers for proper
flatness as follows. / ’
3 When perf a complete R.F. aligment, i.e., insluding "a®
"bn_gteps (5) to (7) only need be followed. If the frequency separation
of the peaks is correct and snly an adjustment of the seses to obtain proper
flatness is being made, then steps (1) to (7) must be fellowed.

-

(1) 470K Pin A1 TI0R-19B Tuns bettem core (secondary)
of V2, for a maximm pip deflection.
6BH6

(2) 530KC Pin f1 702-198 Tme tep care (primary) for a
of V2, maximsn pip deflection.
6BHS .

(3) 400 KC Input Jack 71.01-198 Tune bettem core (sscondary)

for a meximm pip deflection.
- (k) &0 KC Input Jack 7.01-198 Twe tep eore (primary) for
& maximm pip deflection.
(5) 400 KC Input Jack 7102-19B If the 40O XC pdp is taller
then than the 600 KC pip, adjust
600 KC for equal amplitude by trim-

(6) 4LOO KC Input Jack T1.02-19B
500 KC . are |

600 KC trim the top and bottom cores
cloclorise., If they are lower
trinm beth cores counter-clock
(7} Repsat (5) and (6) until :
response flatness §s within /




3.9

Set the SCAIE SEIECTOR on LIN, SWEEPWIDTH at maximum and
CENTER FREQ. for a centered 5 MC pip.

All adjustmenis on the next page ars made frem the tep of
the can. »
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Signal Gen, Signal Transformer
Output Fed To Tuned .
1) 5.6 MC Pin #1 of T102-18B
V2 6BH6
2) 4.4 XC " "
3) 5.6 I w "
4) 4.4 IC " "
5) 5.3 Mo Input Jack Ti01-18B
6) 4,7 IC 4 w
7) 5.0 XC "
8) 5.3 M " T101-18B
9) 5,0 IC "
10) 5,3 W " TIOI-188
11) 550 m n -
12) 4.7 X " TI0I-188
13) 5.0 & " TiCi1-18B
14) 5.3 I n T101-18B
15) 5,0 I b
16) 4.7 I " T101-168
17) 5.0 & "
18)

Prosedure

Tarn the core of the overcoupling choke so
that no threads appear outside the can, Tune
top core (primary) and bottom core (secondary)
for a maximum vertioal pip.

Tune overcoupling choke for & maximum vertical
pip. Do not turn the core so far in a clook-
wise position that it cannot be turned in a
ocounter clockwise direction.

overcoupling O Top of ocan
choke Q applies for
both
O T101-18B
T102-18B
Repeat (1)
Repeat (2)

Turn the core of the overcoupling choke
s0 that no threads appear outside the can,
Tune top core (primary) and bottom core
(secondary) for a maximum vertical pip.

Tune overcoupling choke for a maximm
vertical pip.

Vary GAIN ocontrol until a deflection 1.0
is reached on the LIN scale on the screen,

Tune the bottom core (sesondary) until a
deflection of 1.0 is reached on the LIN
scale, Use top core if necessary.

Repeat (7)

Repeat (8), if the bottom core (secondary)
does not give the necessary results, use
the top core (primary) until a deflection
of 1.0 is reached on the LIN scale.

Repeat (7) —

Tune overcoupling choke until a deflection
of 1,0 is reached oa LIN socale,

Repeat ( 7

Repeat (10)

Repeat (7)

Repeat (12)

Repeat (7)

Repeat steps (14)-(17) until a flatness of
approximately £7% is reached.

Note: Signal input should be kept constant throughout procedures (7)-(18).

3o3A
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3.3

Sensitivity: Set the controls of the equipment as indicated on Page 38.
- Feed in a signal of emplitude as listed on Fages 5 and €
for the direct sensitivity of the equipment and of frequency
as listed on Page & and 6 for input Center Frequency of tho
equipment. This signal is fed in at the input jack for the
Panadaptor and at the upper input Jack for the Panalyzor.
Set the I.Fs CAIN control for full scalo pip deflection.
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Note Concerning Model PS5-8

Power Su gglx

The low voltage filtsr in the SA-8a and SB-8a, Types T-200 and
T-1,000 power supply is different than the low woltag: filter in the
SA-8a, Typs T-10,000 and SH«8a, Type T-17,000 power supply. If a
Model PS=8 Power Supply from s Type T-10,000 is used with a Type
T-200 or T=1,000, it should be changed as follews. Note that the
difference is only in the position of Cl in the sireuil.

FRONM
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LOW VOLTAGE
RECTIFIER '
VIOl
JANSY3GT
HIGH VOLTAGE ‘
RECTIFIER '
vio3 R2
r2 JAN2X2A 24K  -18T0 VOLTS DC
9 [200V ! ce cs R3 F
.8 .8 10 MEG
* !
= Re -
10 MEG '
10 y
F2 Fi
24 "E' 2A

NOTE: :
ALL CAPACITOR VALUES ARE IN UF.

ALL RESISTOR VALUES ARE IN OHMS
UNLESS OTHERWISE SPECIFIED. ]







SIGNAL R-F BANDPASS
MIXER AMPLIFIER
vi

v2
6BES TIOI-198 6BH6

s00KG X 100K¢

VOLTAGE
REGULATOR
va2o
s e

2103 —19
726XCt j00KC

REACTANCE
TUBE
MODULATOR

-t

ALL CAPACITORS ARE IN UF UNLESS
OTHERWISE SPECIFIED

ALL RESISTORS ARE IN OHMS
UNLESS OTHERWISE SPECIFIED.
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