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The range of the sweep speeds promded 1s from 4 to 300 m,les per radms, and the range of the 
repet~tmn rates 1s from 60 to 3000 The pxture diameter ~~110 Inches, and the lndlcator 
Incorporates a fxed deflectmn co11 (rotating magnetx field) 

MODIFICATIONS TO THE SPA-BA INDICATOR 

Axport Surveillance Radar (ASR) and Beacon T~me-Shar,“~ 
In this appllcatmn, ASR radar and common-system beacon videos were presented on the 

lndlcator kinescope on a tm,e-shared bas,s. The beacon-Interrogator trigger was synchronued 
with the radar trigger. ~~~ntmg down from the ==dar pulse-repetltm” frequency (PRF) “f 1200 
to the 300-PRF beacon rate The antenna rotatm” rates of the radar and beacon were not syn- 
chromzed It was possxble to vary the antenna rotat,o” rate or dIrectlo” of rotatmn of ather 
unit A 5F synchro unit was Installed I” the SPA-&i, and through the use of a” external servo 
system, it rotated the cursor-sweep resolver shaft I” synchronism with the beacon antenna The 
normal 9 1 tnne-sharmg cxcutry of the SPA-8A was modzfled to count dawn 3 1 I” the display, 
three consecutive radar sweeps were presented and the” one beacon sweep was show” The 
beacon video was Inserted at the pant normally used to apply range-r,“g video on the cathode- 
ray tube (CRT) cathode durmg the cursor-sweep t,me A Tektronix Model 112 amphfxr was 
used as a temporary beacon-video amphf~er 

No operational tests were made of thx time-shared dxplay, however, a flight check was 
made to determme the accuracy with which the radar and beacon returns from the same arcraft 
were displayed From this test, It was determined that with proper ad,ustme”t of beacon-tngger 
delay and synchro ahg”me”t. the two returns could be made to colnczde at all azimuths One 
discrepancy noted I” thrs method of obtamlng trne-shared sweeps arose from the fact that the 
beacon-trqger count-down clrcuxt was separate from the trne-sharing count-down clrcult I” the 
SPA-&? When the switch on the front of the md,cator was throw” from rrcursor off” to “cursor 
on,” sometimes ,t had to be swztched back and forth until the two count-down arcults were start- 
Ing with the same radar-trxgger pulse, otherwIse the beacon video would not be displayed m Its 
proper range but would start later than normal at some tune Interval that was a” Integral mul- 
tlple of the radar-trigger permd I” deslgnmg a” operatmnal unit, It would be necessary to 
provide posltlve synchronxatm” between the drsplay t,me-sharing and the radar/beacon 
count-down system 

CPS-6B Radar Vtdeo Tr”e-Shanng 
Modlfylng the SPA-BA mdlcator for use w>th the CPS-6B radar to dxplay the V and EW 

videos on a tune-shared basx was srnphhed by a common 1 1 trqger and by fixed mechamcal 
dxplacement between the V and EW antennas These antennas were mounted on a common ped- 
estal and were displaced I” aeunuth 146” Had these antennas rotated Independently, a” addl- 
tlonal servo amphher would have bee” requred as described above for the ASR beacon The 
lndlvldual sweep cxcults for the normal and cursor videos, wrth their separate resolvers 
mechanIcally geared together, were tm,e-shared at a 1 1 rate with little difficulty The over-all 
mod,ficat,o”s to the lndlcator were as follows 

1 Tm,e-Sharing Count-Dow” Network Flgure 7-29 of the SPA-BA mantenance manual 
Illustrates the count-down clrcurt employed for a 9 1 tr”e-sharing between normal and cursor 
vrdeos I” order to txne-share the V and EW videos on a 1 1 basis. the 9 1 count-down clrcult 
was elxnlnated and a flip-flop cxcult was Installed m Its place 

2 Sweep Clrcults When employing a trigger PRF of 300, It was found that the maximum 
gate normally used for the sweep must be shortened to allow enough “dead tune” for the driver 
cxrcurt to be clamped to a qumscent condltmn before start,“g the next sweep. For this apphca- 
tmn, the maxx”um gate was set for a ZOO-mile range The resulting dead tm,e between gatmg 
of the normal and cursor sweeps was suff,clent to prevent unfavorable dlstortmn at the beglnnlng 
of the sweeps The resolver for the EW (cursor) sweep was connected through a gear arrange- 
ment to one side of the Dlehl Z-phase motor. the resolver for the V (normal) sweep was CO”- 
netted to the opposite side The gear,“g rat,” between both resolvers and the servo motor was 
the same A plus or ml”“s 15’ ad,ustme”t was Incorporated I” the deslg” of the EW resolver 
gear box I” order to provtde a fzne ad,ustme”t to obtal” azxnuth colncldence between targets 
common to the V and EW radar displays 

1 A complete descrlptm” of thx lndlcator can be obtaIned from “Instructlo” Book for 
Indicator Group AN/SPA-8A.” NAVSHIPS 91737. Bureau of Ships. Department Of the Navy 
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The same tune-sharmg clrcuts were used for the normal and modlfled 
Capaator C-1080 for the range-mark Input to the cursor-video stage 

a wdeo amphfler was built and Inserted for EW vrdea 

FACTORS TO BE CONSiDERED WHEN TIME-SHARING 

Time-sharing two video Inputs 1s not desirable for all sltuatlons The radar-lndlcator 
presentatmn 1s a function of the time-sharmg ratio, antenna-scan rate, given I” revolutions 
per minute (rpm), PRF, pulse width, range sweep drsplayed, tube diameter, spot SLZ~, and Inte- 
gratlon quality of the tube phosphor Thus, for target dlscermblhty, these factors must be con- 
sldered for txne-sharing If loss of targets resulting from “wedging” or lnablllty of hxts per 
target to Integrate ,nto one target are to be ellml”ated For apphcatvans of 1.1 time-sharrng, 
some calculations have been made to Illustrate the effect of these factors an target dlscernlblllty. 
Two different sizes of kmescope tubes (lo- and 12-Inch) were selected These calculatzons 
concern targets at the edge of the kinescope tubes 

1 For an SPA-U, radar employing a IO-Inch tube 

Circumference = 79 7 centimeters (cm) at edge of tube 

One degree subtends 79 7/360 x 10 = 2 21 mlllrmeters (mm) per degree separatxon 

a For a radar having the followng condltmns 

Trigger = 300 PRF 

Beam width = lo 

Scan rate = 6 rpm or 36 degrees per second 

Sweeps per degree = 3 = 8 4 

Then the possible hits per target per degree = 8 4 

2 21 
The azlmuthal separatmn between hits on a target IS - 

84 
= 0 263 mm for a “on-time- 

shared video, and g = 0 526 mm for a 1 1 time-shared video 

b For a radar havxng the following condltums 

Trigger = 1200 PRF. 

Beam width = 1” 

Scan rate = 30 rpm, or 180 degrees per second 

1200 
Sweeps per degree = - = 6 67 

180 

Then the possible hits per target per degree = 6 67 

2 21 
The azx”uthz.1 separatmn between hits on a target 1s - 

6.67 
= 0 331 mm for a non-time- 

shared video, and 2 
3 335 

= 0 662 mm for a 1 1 time-shared video 

2 For a 12-Inch CRT, the circumference 1s 95 6 cm One degree subtends 95 6 36ox1o: 

266mm 

a For a radar having condltmns of la, the azrmuth separation between hits on a target 

15 u = 0 316 mm for a non-time-shared video, and i+ = 0.632 mm for a 1 1 
84 

time-shared video 
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b For a radar having the conditions of lb, the azzmuth separatmn between hits on a 

2 66 
target IS 6 

2 66 : 0 398 mm for a non-tune-shared video, and - 
3 34 

= 0 796 mm for a 

1 1 tnne-shared video 

Assummg that the range resolution of these Indicators 1s approxu,,ately 180 spats per 
radial. the spot sxze for a lo-znch tube would be 0 71 mm, and the spot size for a 12-u,ch tube 
would be 0 85 mm If these spots are assumed to be circular rather than elliptxal >n shape, 
the approrlmate spot diameter in azunuth would be the same as already calculated The calcu- 
latlons also assume a spot of unzform brightness which 1s not necessarily true From the cal- 
culatmns for a IO-Inch tube. the separatwns between the centers of hits ,n azimuth for a 1 1 
tm,e-shared condltlon were 0 526 and 0 662 mm respectively Therefore. usmg a spot s>ze of 
0 71 mm for a IO-x,ch tube, rt would seem that no wedging should result as far as target dls- 
cermblhty 1s concerned In actual operation a condltlon may be prevalent whereln the video 
amplitudes for the hits have been lImIted, and these wide target pulses ~111 result in a spot- 
size diameter greater than 0 71 mm The same reasomng can be applied to target dlscernlbllity 
for 1 1 txne-sharmg on a 12-Inch tube 

From these calculations It can be seen that 1 1 txne-sharing gives the most desirable 
dtsplay Should a condrtlon present Itself wherem the vxdeos are tnne-shared 1 2 or I 3, It 1s 
possible that target loss ~111 result or the hits per target xv111 not Integrate Into one dlscermble 
target 

PERFORMANCE TESTS 

Tests of sIgna loss when usmg tune-sharmg were conducted on the SPA-8A mdlcator 
under operatmg condltmns slmllar to those assumed m calculatmn No. 1 A scan rate of 6 rpm 
and 300 PRF was used Most of the tests were conducted near the edge of the IO-Inch tube 
where the spot integration for a 1 1 tnne-shared condlt,on was expected to be mferlor The 
kmescope employed I,, this mdlcator was a IO-Inch, P25. long-perslstence phosphor tube The 
measured drstance from the center of the tube to the outer target rmg was approximately 4 6 
Inches 

Various ratios of vtdeo slgnal-to-nase were observed under non-time-sharu-q and 1 1 
tune-sharmg ratios, but no srgnlflcant dlfferences were noted except for the case of mx,lmum 
discernible szgnal level In this test a sunulated double-pulse target video was fed to the display 
and was adJusted for mlnunum dxzcermbllity under 1 I tune-sharmg and non-txne-sharmg 
cond,tmns The Input amplitudes to reach PPI threshold were 

Non-tm,e-sharwg (V) Tune-sharing (V) Difference (db) 

0 052 0 075 32 

These figures mdlcate a loss of approximately 3 db when time-sharmg very weak signals On 
signals above the threshold level of the CRT, this loss quxkly mrmmmed Itself, and at the nor- 
mal operatmg levels no sIgna loss could be measured consrstently 

The results of these tests mdlcate that the appllcatmn of 1 1 time-sharmg to the SPA-8A 
lndlcator w,ll reduce the target brightness because fewer hits were bemg Integrated per degree 
This reduction in br,ghtness 1s approximately 3 db, however, no notlceabl@ wedgmg ,n targets 
was mtraduced Th,s modlfled SPA-8A lndlcator has received conslderable use by the CAA at 
the ADC StatIon at Rockvllle, IndIana Traffic controllers usmg thu mdwator have found It very 
desirable to observe the entlre surveillance capabIlIty of the CPS-6B system simultaneously 
wIthout haang to switch between the various radar videos 

CONCLUSIONS 

The modlfled SPA-8A lndxator has proved an mterestlng appl,cat,on to dxsplay videos 
derived from radar systems havmg unsynchromeed antenna rotation rates, or for radars of the 
CPS-6B type havmg V and EW wdeos at a fixed azwnuth displacement 

There are many factors which enter mto the problem of dlsplaylng trme-shared videos 
The applxatlons m this report may not be sutable for all radar outputs, and careful 
,nvest,gat,on ,s requxed to prevent possible loss of targets as a result of wedging or lnabrllty 
of hits per target to Integrate Into one target 


