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GLASS HOUSE MODll'JCA TIONS 
MODEC 

GENERAL. 

3 November 1964 

It i• proposed that an extended capability, hereafter referred to a• Mode C, 
be added to the two GLASS HOUSE •Y•tem• now bebaa modift•d. Thi• added 
capability will allow accurate mea•urement of the power leYela and frequende• 
of •ianale received by the •yet.em. The accuracy 1oala for the ayatem will be 
better than t3 db relative power level meaaurement, better thaa :J:6 db ab•olute 
power level mea•uremeat, and frequency accuracy to better than :&:150 kc. 

1. 1 Sy•tem Detail•. 

A block dia1ram which ■how• Mode C and lta relaticm to Mode• A and B h 
shown In Flaur• 1. 

1. 1. 1 Power S,littty. 

Mode C u•e• a number of common component• of Mode A and i• capable of 
•irnultaneou• opere.tion. with Mode B. When Mode C i• ener1ised. the com. 
ponent■ of Mode A which have blah power drain(•lpal modifier anlt. 2 watt 
traumitter. and 10 watt power amp) are turned off to couerve power. 

The input RF for Mode C le derived from a 15 db directional coupler which 
allow■ aimultaneoua operation with Mode B with minimum lo•• of. ••n•itivlty 
to Mode B. When Mode Ai• operated, the .. 15 db le1 of the directional coupler 
will be opened with a diode awltch to avoid ahuntlna of. the aDtemla by the SO 
ohm impedance of the directional coupler. Inc ludln1 the dlrecticmal coupler 
lo••• the typical Mode B •yatem noi•e fi1ure la 8 db or l••• referred to the 
antenna input terminal. Mode C system •enaitlvity will be on the order of 
-100 dbm with an equivalent noi•e figure of 22 db. Thi• ia con•idered more 
than adequate for the intended application. 

1.1. 2 
' 

Mode C uaea the Mode A tunable preaelector, RF head, mixer, and local 
oscillator. The Mode A tuning cenerator will be rede•iped to provide 256 
equal frequency ■teps !or Mode C and 128 atepa for Mode A. Each 20 Mc 
sweep will be accomplished in 10 second• for Mode C and 5 aecoada for Mode 
A. The timiq •ource for the new tunl.Da aenerator will be deriftd from the 
25 kc cry•tal reference oecillator to allow exact recon•trw:tion of the fre­
quency sweep during data analy■is. The 1weep linearisation circuitry will 
be rede•iped to provide a more linear aweep to allow the de•ired fl'equency 
reeolutlon. 
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l. 1. 3 Loa IF and II' Attenuator. 

The ?1. 4,JMc IJ' from the Mode A mixer will be aent throu&h a cryatal filter 
with 120-kc bandwidth Ill> ac:bleva the dealred frequency reaolutian. A Loa 
IF ampliffer will follow the cryatal flit.er. Tbla amplifier will compreaa a 
30 db input range into a 20 db output 1'&111•· The ou.tput will be made nearly 
Ii.Mar in db (l. e., 1. 5 db in• 1. 0 db out) to retaia reaolutioa for data analyaia. 
A 30 db attenuator which precede• the IF amplilier will be •witched in and 
out on alternate frequency aweepa. Tb.ta will provide a total power handling 
raqe of 60 db above the .. 100 dbm ■yatem aolae lewl. Thua, aigna.1■ which 
aturate the IF amplifier with 0 db attenuation will be meaau.rable on the next 
aweep when the 30 db attenuation will be in the line. 

1. 1. 4 Detectol'■ !!Ad Reference Tone. 

A detector on the IF output will provide aiplal amplitude information which 
·.;..1:1 be 1:.::ed to modclate an IRIG channel 14 volt&@• coatrolled oacillator. 
A diacriminator on the •ame IF output will provide FM detecticm and a video 
output from 100 cpa to 15 kc. A band reject filter from 7 to 13 kc in tbia 
video output will help to minimize beata between the video and the reference 
tone which might be in the range of the VCO. A 12. 5 kc refer4Jllce tone will 
be derived from the existing 25 kc reference oscillator and added to the VCO 
output and the discriminator video output. The combined outpat will be sent 
through a diode switch to the recorder. 

1. 1. 5 Additional Modifications. 

Solid-state power and control switching will be provided to accomplish the 
transition between Modes A and C. Mode A will operate when +28 v power 
is supplied on two separate lines. Mode C will operate wheu power ia 
removed f'rom the appropriate one of the two lines. 

Two additional crystal controlled freql.1encies will be added to the Mode A 
calibration generator to provide an a~~ura te frequency calibration for Mode 
C. The three frequenciee will be turned on .4equentially at 5 minute intervals. 

The Mode A DC •. DC converter will be rode11igned to supply the addec! power 
drain of the additional circuitry. 
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