~To: | 1G File

 NATIONAL RADIO ASTRONOMY OBSERVATORY

 MEMORANDUM L ... February a4, 1967

. 'IG No. 0267

'From: J. Coe .

" Subject:  3-Element Interferometer Receiver Backend - B

- The pu1pose of this memo is to provide sufficient information for initial operatlon

of the 3-element interferometer receiver backend. A more detailed report contain-
ing schematics, functional details, and test data is being prepared.

1.0 Basic Desion Reqmrements

The 3-element interferometer receiver backend was dcsw"ned to oper ate W1th

the three 85-foot antennas on a 2700 meter baseline. The backend processes the IF

Vsignals received from the three antennas and produceé oufputs p.roportional to the

correlated component of noise received by each pair of antem}'as. The processing of
the IF signals primarily consists of delaying and correlating these sigﬁal's.-

The backend will be controlled and monitored by the interferometer computer,
All of the control functions can be either manually operated or computer controlled.
The outputs from the backend are at the ]evele required by the computer.

The present backend is des1oned to oper ate Wlth smcrle frequency frontend

rece1vcrs Adequate space and power hss been pr ovmed bo expand the beckend to,

operate in a dual frequency three- elemen, mterferometer sybt em, -

1.1 IF Signal Processing

The 3-element interferometer receiver backend operates with a 2 to 12 MHz’
bandwidth signal at levels. of -25 dBm = 6 dB. The .'bl'oclv; disgram of the bac;kend. is
shown in Figure 1. The IF sigﬁeﬂ_s are first filtered and amplified in the I monitor
assembly. A DC eu‘cput to the computer and a meter ave provided in this sys’cem to
mohitor the IT level in each of the three channels. The iI-‘ eutput {from the IF monitor

system is at+2 dBm * 6 dB.



MANuUNG ‘. B
o R

SRR e Mbﬂ'&"\"’ \
CovTRay :
L IDp PAD
; O
CAHw .

CHI TF FrRom:

AV TENNMNA we .
I

-254%m 26

chrz IF FRoM

ANMNTENNA = 2 i

e ga ety

- .- ey~

e v e g == e

wmr—ey

- -—w-;\"mcv: -—.:-;;_-g.r - B i

MON!TO"
As«cmsuw
(A DR

. M?\Nu(\\. :

COMPu~E
) "ari‘ta\z

CBELAY
A
e “A‘JNL&_

+AdbwA
+ GLdY

po - B

- — _.._),

DTLAY

SYSTEM
[ieel

’D\

\G\K'\U\\

CMANING
R

T Cem0uTéR
CeNTIOL

o PeLQ oNeore2

BRNSE 5

b9

. T‘Isa'cml
* bdb

P
e
! -

e AN
; AL

l e ombuUTEN
colTrRoL

DEWY
IYITEM
.3
G

]

h'e ~

AV 4

-

:;: N\QN' vE?o: »

OUTPETETO ¢
Q.ovx@o'v\-.&

Pt

v e e

+ GdY
= 183w
% GLb

CIF
LEVEL
CoNTROU

%\ss &\\?;.w

L MANVALC QR
CzOM“u‘rEO. :
. QaNTRaAL -
o Dc.(&mu
..’;,% Au RI2ER (250

- e eme e

v oW .
LOALE DET. L
- ouTPUTS TO
T GLoMPuTE R

O\)"T HLvT

& XY
' . . + 5S4
” w, [svme. ]
' sl persetagy o o o
(Avn ) .
T S S REY LT e
. % Sdbom
' ZYNC. o ‘
; Vel pevecTor L
S
e .SYE:Q.. e l K’EF
osLool T A
e o e e mer e e oo .,,......,_-,.__,.'__ ‘ +S&\\~\ .
tva SN e g
“‘-“7; pETECT)
. ) ‘-. . ——Q—«-'r- dr :’ .
ey e cuveacme
. ‘ l L beT ToouT .

b compuun.

F'Rch TND

CALCLHILNTO &

DNV C M

e NoNdE TURE Mo DOLATION "S\.\)\\'c‘“_ c.ow'n\c\, e ANTEMN N
CONIROL _To MNNIENNA

Swivem -

T o

< oNTROW

-

v ce
“~ P

Ay

IS

O AN RAEATIS N -

AT M s CoNTRAL. Yo ANNEVNVA

LA20)

e s ARELATOR|

ASSEMoLY.

. CN"*Z.."CQKQ ¢

To COaW Pove
e

Q¥ 2. CoRY
1T SOM bOTY

-
Ce -

cl -3 LoRR
<O S_“""";‘-’TEK

Yoo 2. ozqop«a ‘




. As shown on the block dlaovam, de] ay syst em l and 2 provi des the required _
) de_a,y for the IF sigusis from cmf ernas 1 and 2. These two antennas must be the pair
~with the greaj..est baseiine separation. Delay sysLem 3 prov1dcs the delay for swnals
from the center anterna. Each of the delay systems prow.de from 0 to 8997. 8 nano-

, secbnds of delay. This delay time is sufficient to compensate for the differences in

o delaybof the RF sib__aLs between the source and the dntennas when the maximum ‘base-

lire length is 2700 meters. Differences in IF cable lengths between the antennas and
the 'ihfefferometef control bufiding will be egualized bj utilizing the spare buried IF
baselin/é czbie and an IT Qaiiie compgnsaﬁ.on system.ﬁ The output .1eve1s from the de-
- lay systems and the inpuis to the IF level control assembly must be -15 dBm + 6 dB.
.Thé IF level control assembly is designed to COmpensaté for level cllanges'of £ 6dB
from the nomina! -15 dBm input level. The IF inputs to the correléfor assembly are
he}d constant at +-5 dBm by the IT" level control. The IT level control assembly also
provides outputs proporh onal to the leveied IF 51gnals to the compmer and the
synch1 onous def ector, ' .
~ The cor rector assembly provides ah output nearly propor'tional to geometric

mean of the correlated power in éach p#ir of IF signals. ~With the input lex}el at
+5 dBm and.wii:h the railo of correiated to uncorrelated noise power equal to one;
the pezk c:ﬁ_tptat from the cor re;a,;or wiil be approximately = 9 V.. The correlator DC
gain can be set st 25, 125, or 1250, prov;dingv approximately =+ 9 V peak outputs for
retios of correlsted to mzcorrel:;;ted noise power of 1, .1, and 01. The II‘ level con-
't‘rol redc;ces the stronger corre’ ted sigrals so the peak output voltage is not dlrectly
propori*)n:l to the correlated noise powel but is gnen by the follomnd equat10n~

P
P P

(‘v")' : Vpeak corr. out 2GeKp o
where G ¢ = DC gé;’:_;c of correlator = 25, 125, or 1250.

) Ky = Correlzfor detector constznt = .35 at+2 dBm level.

P c = Correlated roise power,
«P_ = TUncorrelated noise power,



Equatwn (1) apoh cs only When the ratlo of correlated noise power to uncor-

' related noise power is 1dentlcal in both antenna systemo.

1.2 No1se Modulatlon and Switched Receiver Svstems E | '

The synchronous deteotors and the frontend switch control system are used
‘Wlth a noise tube and several qutches in the’ mterferometer receiver frontend to
provide:

1) A switched receiver system for use in obtaining mttenne poiﬁti‘ng

| eorrection data, or |
.2) A noise modulation- .,ystem to detect system gain a.nd noise tem-
perature changes. ' '

The switched receiver system utilizes the switchable circulator ahead of the first
paramp in the frontend as an RF switch. The switching rate is 40 Hz and the syn-
chronous detectors will be used to obtain an output mdependent of ga.m ch'mcres f_or
position work. A | ' |

The noise modulation system will inject a known amount of noise (5 °K) into
- the RT signal path in front of the first paramp at a 400 Hz rate. The synchronous
detector will be balanced, using the post—detection gain modulator to give 0 V out
with a 5 °K noise injection. Any change in sySLem noise temperature wﬂl give an
~output as shown in equation (2).
(2) "'.-VSD = gg“z_f%‘:f volts

b : : : .

where AT is the ohange. in noise temperéture, the original system temperatdi*e was"
80 °K, and the sy'nchronous detector gain was set for 5 K full scale. |

In add t10n to con trolhno the frontend switches used in t};e switched receiver
- System and the noise tube modulation systems, the frontend switch control provides
for either manual or computer control of the feed polarizetiotl switches. vThese_ |
_’switches and the dusal poléﬁzation feed permit seclecting either right or left polariza-

tion from each antenna.



-1, 3 Computer Control of Bacl\end Functlons

The u-element interferometer receiver backend fl.lIlCthIl can be operat@d manu?Hy

or by the computer relay contact outputs. A bus system is utilized where either the .

. computer relay bus or the manual bus is energized. Blocking diodes are used to isolate

‘the computer and manual buses. The backcnd system utilizes eNht separate computer |
or manual control buses These bases arve CH 1, CH 2, CH 3 receiver control

~ CH 1and 2 delay, CH 3 delay and CH land 2, CH2 and 3, CH 3 and 1 correlator con-
. ftrol Selectlon of manual or computer control is accomnhshod ut1hzmcr the svmches on

“the powel control panel in the backend.

The backend functions which are computer comrolled are hsted bolow tmder the

~ control bus with which they are associated.

| .. 1.8.1 CH1, CH 2, or CH 3 Receiver Control Bué Functions

_ CAL ON — Thi.s control switches out a 3 dB attenuator in the noise tube
modulation signal path in the recelvel fr ontend which incr eases |
the noise signal from 2 5°Kio 5 °K ,
SWEEP ON — Opel ation of this control turns on the tumlel diode sweepm in
~ the frortevd box whlch injects a swepL RI‘ s1gnJ into the ﬁrst
pa;L amp. In addmon the S\VEEP O\T conuol locks the noise .
mbe modulatlon switches in the noise pos1t1on, turns off the B
noise tube, :a.nd switches a 20 dB pad-into the IF signel path
to prevent ampliﬁer saturation. This sweep systém anows the
bandpass of the entire system to be checked.
FEED POLARIZATION SWITCH RIGHT POSITION — This control ﬁmc’uon
switches the right polarized feed signal into ‘the RF amplifier,
When this control function is off the left _p'olarized feed signal
“is fed into the RF amplifter. A contact closure is fed into the
computer from the a,ntenna. when the feed polm’i‘zaﬁo.n switch is
in.the right posmon o ' .
ALC OFF/ALC ON — This function swﬂches the IF level control system off
and on. Normal operation of the interferometer s ijm will be

with the IT level control system ON.



g DB PAD OUT/IN - This control function switches a 1 dB attenuétor‘out
o R - or ‘in ahead of the IF monitor detector. This attenuator and
switch is uséd as a calibration of the IF monitor detector
which monitors the IT signal level prior to 't}‘ze delay and level

control systems.

: 1 3.2 CH 1and 2 Del ay Control Bus Functions

DELAY IN CHAN 2/DELAY IN CHAN 1 — This funchon selects the channel
| that the dela; s may be switched mto ‘ ‘
DELAY NO. 12 IN/DELAY NO. 12 OUT — This control switches the delays
: into or out of thé channel which the delay system is in. '
Delay No. 12 increases the time delay of the selected channel

. by 4, 500 nanoseconds.

Delay No. 11 1IN C— Adds 2, 250 nanoseconds
Delay No.‘ 10 IN — “Adds 1, 125 nanoseconds
Delay No. - 9IN | - Adds  562. 5 nanoseconds
| Delay No. 8 - }’Adds‘ 281.3 nanoseconds
Delay No. 7IN =~ — Adds 140.‘6 nanoseconds
Delay No. 61N — Adds  70.3 nanoseconds
Delay No. 5IN  — Adds 35. 2 nanoseconds
3 o Deia,y No. 4 IN — ~Add§ : 17. 6 nanoseconds
L  Delay No. 3 IN = Adds 8.8 nanoseconds
A Delay No. 21N — . Adds 4, 4 nanoseconds

Delay No. 1IN —  Adds 2.2 nanoseconds

1.3.3 CHS3 Del oy Contl ol Bus Junctions

“This gr oup of functions under this control bus are memlcal to those gjven for
the CH 1 and 2 delay control bus functions with the one exception that the delays are -

always in CH 3.

. . >
~ . . .



1 3 4 _CH 1and 2, CH 2 and 3 CH 1 and 3 Correlafor Ccentrol Buses

' The fancuons under these control buses are CORL GAIN 1250 CORR GAIN. .
| . 125, and CORR GAIN 25 These functions control the DC gzun of the correlator.
CORR GAIN 1250 p_rowdes a fullscale output for som ce texnperat11;eb of 1K,

' CORR GAIN 125 provides fullscale output for source temperatﬁre of 10 °K, and

- CORR GAIN 25 provides fullscale output for source tempere'cures of 100 K.

A - 1.4. Backend Analog Outputs to the Computer

,,f The 3-element interferometer receiver backend provides 12 analog o‘ufputs

* to the éomputer. These analog outputs are routed throughl the backend meﬁitor umt
and the analog input buffer wnit. The backend monitor unit provides a patch panel, ‘
-8 recoxrder chamnels, a two—chann‘el oscilloscope, and 3 audio amplifiers with which
any of the analog signzzls may be displayed and monitored. The analog ihput buffer
unit provides a high impedance differential input amplifier for each of tﬁe analog
inputs. The outputs from these amp_liﬁers 'are connected to the computer analog-to-

‘digital converter.

-1.4.3. The CH 1, CH2, and CH 3 IT Monitor Detector Outputs

. The CH 1, CH 2, and CH 3 IF monitor detector outpufs are entered into the
computer on A-D converter channels 6, 7, and 8. The following table lists the com-
puter readout for ‘various input 31gna¢ lcvels to the backend. These 1eadouts were
utilizing Dr. Cia:rk’s ADCT computer program where 1.0 cmresponds to a 10 V full-
scsle A-D converter reading. The IF signals were simulated by using cascaded IF

amplifiers providing 70 to 80 dB of gain.t

1.4.2. The CH 1, CH 2, eand CH 3 ALC Detector Outouts

‘The CH 1, CH 2, and CH 38 ALC detector ouupu’cs are fed.into the computer
on A4D converter channels 25, 26, and 27. Table 2 lists the computer readouls over

a range of input levels with ALC OFT.

Y
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. . N . TABLE1 |
 COMPUTER READOUT OF IF MONITOR DETECTOR OUTPUTS

Detector CH 11ITF Det. Out. | CH.2 IF Det. Out. | CH 8 IF Det. Out.
Input A-D Conv. CH 6 A-D Conv. CH 7 A-D Conv. CH 8
Level Computer Readout |Computer Readout | Computer Readout

- +8 dBm C -, 673 -.654 - -.659
+7 dBm -. 587 -. 571 -. 575
+6 dBm -. 504 - -.491 -.495
+5 dBm ~-.428 -.417 -.419

. +4 dBm -.359 T -.348 -.352

© 43 dBm . =.295 -.286 -.292
+2 dBm -.239 ~.233 © =237
+1 dBm -.192 -. 185 -. 188
0 dBm -. 149 -. 145 -. 147
-1 dBm -. 114 -. 110 -. 114
-2 dBm -.082 - -, 081 - -.084

. =3dBm -.057 -.057 - -.059

"~ -4 dBm -. 038 . -.037 -. 039

- TABLE 2

COMPUTER READOUT OF ALC DETECTOR OUTPUTS WITﬁ ALC OFF

. Detector

CH 2 ALC

CH 3 ALC

CH 1 ALC
Input Detector Output - Detector Output Detector Oufput
Level A-D Conv. CH 25" | A-D Conv. CH 26 | A-D Conv. CH 27
" 46 dBm ~-.329 -. 339 -.358
_ +5dBm -.211 -.219 -.229
+4 dBm - -. 099 -. 108 -.116
+3 dBm - -.005 -.004 -.009
+2 dBm - © 4,051 +.072 T 4072
. 4+1dBm - +.133 +. 130 +.144°
40 dBm +. 180 +.210 +.210
- -1dBm +.229 © +.259 +.259
-2 dBm +.272 +.292 +.304
-3 dBm +.310 +.327  +.337
-4 dBm . +.341 7 +.359 +.366




1.4.3. The CH 1, CH 2, and CH 3 Sync Detector Outputs

The CH 1, CH 2, and CH 3 syrc detectm outputs enter the computer on
A-D converter charmels 10, 11, and 12. No test data is avallable at the present
time but the computer readouts can be computed utilizing equatlon (2). The polarity

of the voltabe is reversed in the analog buﬁer unit,

TABLE 3

- CALCULATED COMPUTER READOUT OT SYNC DETECTOR OUTPUTS
System Temperature Calculated Computer.Readout
: » - of Sync Detector Outputs

80 K . _ ' : - - =0
90 K . o - -, 104
100 K o -, 188

© 110 °K - —.2566
120 K - -.313
130 °’K S -.360
140 K | ‘ - -.402
150 K | - 437 -
160 K I -.4170

These values were calculated assuming the noise injected is 50 °K, the
~ sync detcctor was balanced W1th a system tcmperamre of 80.°K, the: synchlonous

detector gain is sel for 5 °K fuﬂsc,ue and the ALC system is ON.

1

1.4.4. The CH 1 snd CH 2, C‘I—VI 9 and Cil 3, and CH3 and CH 1 Correlator Outputs

The CH 1 arnd Cﬁ 2, CH 2 and CH 3, and CH 3 and CH 1 correlator oulputs

are entered into the coniputer on A-D converter chamnels 0, 1, and 2. Table 4 gi\?e‘s_ )

thc- compauer oatpuis for various ratios of conelated to uncorrelated noise. At 0 dB
‘the ratlo of conelaf ed to uncorrelated noise in each channel is 1 and at -3 dB the

ratio is . 5.
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| 3 . TABLE4
COMPUTER READOUT OF CORRELATOR OUTPUTS

Ratio Correlatéd

Computer CH 0

Computer CH 1 .

Computer‘CH 2

to Uncorrelated CH 1 and 2 CH2and 3 CH 3 and 1
.Noise Correlator Readout |Correlator Readout| Correlator Readout
indB - DC Gain - 25 DC Gain 25 . DC Gain 25

0.05dB -.858 = . 002 -.887 %, 002 -.903 £ . 002

-1 " -.760 -.794 -.799

-2 " -, 672 -. 692 ~.700

-3 u ~-. 603 -.614 -. 602

-4 v -.514 - -.516 -.519

-5. v -.441 -.446 - -.463

-6 " -.373 -.366 -. 3717
-7 v -.3217 -.321 | -.447

-8 " -.259 -.260 -.252

-9 " -.209 -.205 -.205
-10 v -. 166 -. 169 -, 165

DC Gain = 125 ,
-10 n - 77 .01 -.79 -.80
-11 " -.64 -, 64 ~. 65
~12 n .51 -. 52 ~.53
~13 n ~.43 ~. 42 -.44
-14 u -.35 - -.34 -.37
-15 7 -.28 -.28." -.29
-16 u v =22 -.23 -.24
-17 " -.19 -.19 -.19
-18 . ® -.13 -.13 - 14
-19 v -.11 -.11 - 11
=20 v -. 09 -. 09 -, 09
DC Gain = 1250
-20 n -.83+0.1 -.75 -.88
=21 x -.65 -.73 -.71
- =22 n -.53 -.61 -.58
-23 " -.43 -.46 -.50 -

- -24 n -.36 ~.38 -.39
-25. ¢ -.30 *.34 ~.29
-26 . ® -.25 ~.28 =27
-27 - -.23 C .22 -.23
-28 " -.15 -.20 -. 16

- -29. n -.11 -.16 - 11
-30. ® -. 07 -. 11 - -.09




The time constants oi' the correlator systems have been measured at the output
' ’of the a.naYOU buffer. These ValLGS are: | . ,
CH1 and 2 Correlator System Time Constant 30 millisec,

CH2and3  Correlator System Time Constant 32 millisec.

CH3 and 1 Correiator System Time Constant 32 millisec.
- The Vaues hsted in Table 4 were taken with an analog buffer time consta,nt

: -of 1 secc»

"~ 2,0. Operating Procedure

2.1. Modes of Operations

The 3-clement interfereometer receiver backend is required to operate in
- two modes. In the primary mode the system will be used as an interferometer with
the correlator outputs of primary interest. The second mode of operation will be

operation as a switched receiver with the synchronous detector outputs conveying the

desired information.

2.2. Application of waer

- The backend requires 120 V AC and 24 V DC power, ,Th’is power is applied
by actuating the 120 V AC and 24 V DC switches on the POWER CONTROL panel.

: 23 Interferometer Mode
| During operation in the interferometer mode the compuuer will control the
backend functions. To place &l of the backend systems under computer control the
eight COMPUTER /MANUAL swifches or: the POWER ‘CO\ITROL pem el are placed in
the COMPU'i ER pos*t—on. Operation with only two antennas in the interferometer
mode requlres th t the COMPUTER/MANUAL switches assocmtcd with these two

antennau be placed in the computer pos*t on,
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. 2.3.1. Interferometer Mode Adjustments

o Inm:ll:y and after syqtem component ch.mdes the followmcr ad;ustments -
v -may be requurcd '

. 1. AdJust IT signral level into the backend to produce a readmcr of 15- 20
"microamps on the CH 1, 2, and 3 LEVEL meters located on the IF MONITOR panel. |

: '.-AdJustment is made using the ATTENUATOR control on this panel e

2. Balance out the correlator offset by adjusting the control below the CH 1
- and 2, CH 2 and 3, and CH 3 and 1 CORR OUT meters to give a meter readmcr of
0 + 5 microamps with the DC GAIN set at 1250. This ad;ustment is made V./’lﬂl the
o antenn/as off source so no correlsted noise is present '
A 3 Adgust the synchronous detectors gains to give 5 K fullscale deflection,
These adjustments must be mgde with the antennas off source and with ALC ON.
Initial switch settings are listed below. - . |

a.  Switch the GAIN MODULATOR RANGE OFF.

b, Set FUNCTION switch to SYNC DET > 10 @ since

switching rate is 400 Hz.

c. Set FULL SCALE TEMPERATURE to 10,

'd.  Set METER MONITOR to ANALOG, |
e.  Set ANALOG OUTPUT SCALE EXPAND X 1.

~f. Set TIME CONSTANT to 10 sec.

. g.  Switch OFFSET RANGE to OFF.

"h.  Now on the FRONT END SWITCH CONTROL panel
depress the SWITCHED MODE and LOAD POSITION
‘RELEASE switeh for all three channels. Verify that
the CH 1, CH 2, and CH 3 NOISE MOD. /SWITCHED
MODE s\vi.tcll indicafor is m the NOISE MOD. position,
This mezns the noise tube modulation switcheg in the

. front .end are being driven at 9 400 Hz rate.
i. On the I¥ MONITOR panel switch the CH 1, CH 2, and
. ._ | . CH 3 CAL switch- mdmators O’\I ‘This comrol sm’cches

the noise level injected to 5 °K when it is ON,



- .‘,-.13 -

5 Adjusb the INPUT LEVEL controls on all three
B ) Synchronous detectors to give a fullscale meter
' ';vreadin'g of +100 microzmps. . This sets the gain
of the synchronous detector to the required level
“to produce a fullscale output for 25K signal,
: k. o SW1tch the GAIN MODULATOR RANGE to the . 7
to 1.2 position and dd]ust gsin qutﬂator r_atm to
bzlance out the 5 °K signal and produce a 0 reading
- on the meler, This completés.th’e adjustment of |

the synchrernous detector systém.

2.3.2. Interferomecter Mode Operational Checks

During operation in the interferometer mode t’he backend is controlled by
the computer. Sufficient data is élso available to the ’computer to defermine ifa
malfunction has occurred providin g the computer is programmed to analyze these

inputs. As a backup to this computel analysis of malfunctions cr1t1cal functions are
| 'displayed on the backend. The normsz: meter readings are listed below. Anyth_ing

- outside of these ranges indicates a maifunction or improper comi)uter control and
corrective action ishrequired. _ ' |

. Meter Resdirgs

_ v IF MO\Tl’I'OR psnel CH 1, CH 2 and CH 3 LEVEL meter . — Any
- reax:hncr within the renge of 2.5 10 47.5 microamps indicating nmut IF levels of
-31 dBm to -19 dBm is acceptable to the backend. Readings outside this range re-
- qﬁire correciive action such ad adjusting the ATTENUATOR contrbi on the IF
MONITOR peorel to bring the reading within range. | -

| IF LEVEL CONTROL CH 1, CH 2, and CH 3 METERS. ——With the
METER FUNCTION: switch in the IF¥ LEVEL position and with ALC ON, these meter
readings shouid be 27.5% .5 rﬁicroaix{ps at all times. With the IT° MONITOR meters
reading within the correct range, any dem;tion from this reading indicates the auto-
matic 1evel contrel system is not furctioning properly or a malfunction has occurred

in the deisy systems,
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Meter Reach:s

~ CH land 2 CH 2 and 3, CH 3 dIld 1 CORR OUT meters. — These .
-meters should hewe 2 maximum swing of £ 50 rmcro amps at all times. If the meuers
indicate levels above the =50 mlcroamp values (off scale) e1the1 the computer selected
- correlstor gain is wrong for the source being observed, the correlator offset controls
,‘have‘ loeen inlproperly set; or a malfunction has occurred in the correlatof system'. |
‘In allAth'ree cases corrective action is required, as readings of % 50 microamps |

. correspond to2: 10V 1nto the computer S. A D converter Wthh is the mammu:m hm1t

o of S)gnJJ levels that can be read.

- SYNCHRONOUS DETECT OR METER READINGS W1th the synchronous
detector and frontend switch controls set as detailed in paragraph 2.3.1.3 — the
o synchronous detector meter should aiways read between 0 and +100 microamps
| These meter readings provide an indicstion of the change in system noise tempera-
* ture where the more positive readings mean higher tempez atures.

Switch Positions

In the interferometer mode of operation the computer wﬂl be eoxxtrolliﬁg

s\vitch positions. The following switch positions are mandatory for normal operation.

‘ - IF MONITOR panel ~—'CH‘ 1, CH 2 and CH 3 SWEEP control switches '
'_ must be off. ) o _ :
: IF LEVEL CONTROL panel — CH 1, CH 2 and CH 3 ALC switches must
~ be ON. SR . ey |
FRONT END SWITCH CON TROL panel — CH 1, CH 2 and CH 3
| ‘SIGNAL POSITION/LOAD POSITION switches must be in the SIGNAL POSITION.
CH 1, CH 2 and CH 3 I\O}oE l\LODuLATION,/SWlTCHED MODE switch must be in the_i
NOISE MODULATION position, CH 1, CH 2 and CH 3 NOISE POSITION/LOAD
POSITION switches — Both positions of these switches must be lighted indicating the.t
the noise modulation.switohes are being driven at the 400 Hz rate switching betweeh
the NOIS‘E, and LOAD positions. If any of these switches are locked in the LOAD-
POSITION, they msay be released by depressingvthe SWITCHED MODE and LOAD
POSITION RELEASE switch associated with that channel, A



9.4, thched Recemrl I»‘ode '

~ Anyore or dl of the three channels of the system may be opera’ced in a
 switched receiver mode The switched receiver mode will be used to prowde a
B gdm stable receiver for position observations to deirelop antenna pointing cbi*req—, ,

- tion curves.

2.4.1. Smtched Receiver Mode Admstments 4 _
 The follo*vm_ncr ‘adjustments and switch se‘ctmcrs are requn ed for the paruculal
. channel which is being used in the switched mode.
1. POWER CO‘\TTROL panel switched receiver mode adJustmen'cs - The
' ‘-V'RECEIVER_CONTROL switch for the channel used in the switched mode must be
in the MANUAL position. When this switch is in the COMPUTER position the
NoxsE MOD/SWITCHED MODE SWITCH will not lock in the switched mode position.
| 2. IF LEVEL MONITOR panel ;switchedv receiver mode adjustmeﬁts - Adjust |
the IF signal level into the backend to produce @ reading of 15-20 miéroamps on the
; LEVEL meters on the IF MONITOR panel. Adjustment should be made with the
. ATTENUATOR control on this panel when the antenna is off of the source. "
| | The CAL 2rd SWEEP switches should be OFF during operaﬁoﬁ as a
switched receiver. ’ ' ) o '
3. IF LEVEL CONTROL panel smtched receiver mode aagustments -
| “The ALC ON/OFF switch should be in the ON position.
‘The IF LEVEL CONTROL adjuutment should be used to set
‘ the METER to 27.5 = .5 microamps with METER | )
' FUNCTION switch in the IF LEVEL position. N |
' FRONT END SWITCH CONTROL switched receiver mode.
~ switch positiors — Depress the SWITCHED MODE .
and LOAD POSITION.RELEASE switch {o unlock the
. RF SWITCH from the LOAD position. Then place the
'ROISE MOD/SWiTCHED MODE switch in the switched

. ' mode position.
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4. SfNCHRONOUS DETECTOR switchéd 4reoeivor rhode adjusfménts -
' A‘_,In the switched recelver mode of operztion the synch1 onous detector output contains
“the desired infozjmaﬁQn. The RF switch in the receiver frome_nd is switched b v a |
40 Hz square wave between the LOAD POSITION (a loéd af 300 °K) and the SIGNAL :
POSITION (feed). The ga:n modidstor in the synchronous detector will be used to
balance out the difference between the swnal from the 300 K IOch and the signal
' from the fecd w1th the anterma off of the source. The GAIN MODULATOR sw1tch
: should be at the 0-2. 0 position apd the GAIN RATIO control adjusted to zero the
ANALOG function or the meter. ' ‘ o
. Then the output from the synchronous deteotm should chano‘e only if the

- mgnal from the feed chenges. The full scale temperature switch position on the
- synchronous detector is determined by the temperature of the source being soanned.
Because of fhe adjustments made to input level controls in paragraph '2, 3.1., the
| markings on the switch position shotﬂd be divided by two to obtain actual full scale;
source tempéra‘;ures. The time constant switch setting is determined by the rate of
" :scanning the source and should probably be 1 second or 3 seconds. N
A summary of the syaohmnoas de tectol switch posmons for the sw 1tched mods

‘of operation is g;n en below.

Switch e Position

GAIN MODULATOR RANGE - 0-2.0 ,
FUNCTION switch ~ * - SYNCDET >10 9
FULT, SCALE TEMPERATURE As requived.
METER MONITOR . ANALOG OUT
ANALOG OUTPUT SCALE EXPAND X1

TIME CONSTANT ~_1SEC

-OFFSET RANGE ' o OFF

The synchrorous detector outputs are available to the computer through the _
. A-D converter channels 10, 13, and 12. These outputs may also be displayed on a

recorder in the backend monitor unit.



