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1„ AliALYSI vS 

(V/. G. l/elchman) 

Two informal conferencss vere held to d iscuss the vork being 
done by V/olquist and Arnovr. Vralqui3t had been p repar ing code3 
s u i t a b l e for ea r ly experiments and Arnov load be^aua to consider the 
p r o b a b i l i t i e s assoc ia ted with the s i z e of the t r ack ing box. 

Some time v-as spent i n reading l i t e r a t u r e on the ef fec t of 
radar e r r o r s . I t should perhaps be mentioned tha t the use of 
manual i n t e rven t ion r e fe r r ed to below i s p r imar i ly intended for 
experimental work. 

(D. P.. I s r a e l ) 

The proofs of Summary ?.eport 5 a r r ived l a s t week, r a t h e r over­
due. Some as s i s t ance was given Velchnaa in proofreading nnd r:o; r e c t i n c 
the t e x t and f i g u r e s . 

The memo on radar quan t i sa t ion which vas described in the l a s t 
Si-Weekly repor t has teen completed and thoroughly discussed -it:i 
"welchman. I t wi l l be prepared for pub l i ca t i on as an S-note . 

A good deal of vrork has been dine - i t h Arnov r?.& Walaulst in 
conjunction vdth t h e i r cu r ren t v.ork.. Walquis t 'a f i r s t coding of 
the t r ack ing program exceeded the a v a i l . t i e s torage capaci ty by 
som9 20 r e g i s t e r s . Careful examination of the program revealed 
p laces vhere economi3s Cuuld be made, and fur ther '-.-ork by ' a l q u i s t 
r e su l t ec i n a saving of about 50 o r d e r s . This l a t t e r vers ion haa 
been read and examined both for e r r o r s and co r rec tness - i t now 
appears to be in f ine shape. 

The p r o b a b i l i t y a spec t s of t r a c k i n :, b r i e f l y mentioned i n the 
pas t Bi-V/eekly r e p o r t , a re UJV- bein~ inves t iga ted 'ay Arncv. T] 
r e s u l t s a re very encouraging, I n d i c a t i n g that a box of ."* u n i t s l a 
range enables pn 85;'J chance of a second contact f o l i o - d n r an 
i n i t i a l con tac t . This i s to be con-are", to a t h s o r e t i c a l 100 ' J 
p r o b a b i l i t y of contact wi th a bax of 5 u n i t I i n l e n g t h . The I ' 
p r o b a b i l i t y i s not p o s s i b l e of cour re , in as much as^^he antenrr 

.t miss tons r e tu rn s igna l s ( echoes ) . - ^ 1 ^ 0 

I 
3 

a 6ingl 
t r a c k i n g . 

The lack of s to rage space meat: one . in co(HJ«tti 
p ie a i r c r a f t i s l i k e l y to inpc roG~^Q---r 

$ > 

Of the 256 e l e c t r o tr-t A t i e ,lg;a»je 

on vrith t r ack ing 
l n \ - l t i p l e 
I t nad been 
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LYSIS - continued 

( l . R. I s r a e l ) - continued 

planned to use 48 fo r Manual In t e rven t ion (HIV) l eav ing 203 r e g i s t e r s 
for program u s e . Inasmuch as the t r ack ing of a s ing le a i r c r a f t r e ­
qu i res 181 r e g i s t e r s ) i t i s apparent t h a t cons idera t ion must ba made 
of p o s s i b l e economies. A saving of 48 r e g i s t e r s could be made i f 
MIV were not usad, however, a s.horter and l e s s f l e x i b l e forn of MIV 
v/ould be a be t t o r s o l u t i o n . The only other source of saving appears 
to be i n the Main d i s p l a y I-'rogram where come 30 o rde r s are used to 
convert from ( r , G) to (;:, y) coordina tes in o rder to display </:. t . 
x, y decoders . Serious concidera t icn has been given to ths use of 
these decoders for the display of ( r , 6 ; data d i r e c t l y — t h e G boing 
p l o t t e d h o r i z o n t a l l y , r v e r t i c a l l y . The mental t ransformation to 
normal ' r , Q CDordinatee i s e a s i l y made and as such the d i sp l ay 
should give an understandable p i c t u r e . Such a d i sp l ay vrould be 1 J 3 S 
of an inconven:!.2nce when used for t rack ing ;>ro~ra."ir where the primary 
in te . -es t i s in e l a t i v e pos i t ions r a the t an the abso lu te . 

i ' u r ther c s i de ra t ion has been giv n *o the automatic r a t h e r 
. manual ( t joy s t i c k ) i n i t i a t i o n c . 'aching. The f i r s t case 

to 1*3 program*...& w i l l bs th? t r ack ing o • r a f t enter ing an 
anr-u^ar r i n g . 

(R. L. Walquist) 

The pas t li-V/eekly period has been spent , a l n o s t e n t i r e l y , i n 
w r i t i n g and checking a progr m which w i l l be , Combined with the 
Main d i s p l a y Program for t rack ing , a s ingle s e l e c t e d t a r g e t . 

The o v e r - a l l program may bo broken covn i n t o the following p a r ' 

1 . Main i i splay Program 
2 . Spot Movement (joy s t i ck ) Program 
3 . Traciclng I n i t i a t i o n Frograri 
* . Tracking Program 

The genera l f ea tu res of the program a r e as follo\r3'. 

1 . All incoming radar riata i s displayed on the main d i sp lay 
scope i n x, y coord ina tes . 

2 . Selec t ion of a t a rge t i * done manually by n.-;-uis of the 
Spot iioveraent Program. 

3 . The Tracking I n i t i a t i o n Progrp.m searches the area choc-en by 
tiie .Spot Movement Program, t h i s search being done in r, y 
coord ina tes . x ^ ^ 

4 . The bracking Program trackn only o n o . ^ y g e t , t h i s t a r g e t 
•acking 

The t rack ing rrografl t rackn only o n a o A ^ e t , snis sar^ <r T 
being picked up by the Tracking I n « A t i o n Program; 
i s dons by searching a t a r g e t box'tar^i© coord ina tes . 
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1 , AflALYSl a - continued 

(H, l i . V/alcuist) - continued 

^ 

5 . Each t i n e the antenna makes one revolu t ion and the t a r g e t 
i s not p icked up by the Tracking Program the size of the 
t rack ing >ox i s increased and an i n d i c a t i o n i s ftiven 
(by means of FF-3) of the number of m i s s e s . 

6 . If the t a r g e t i s missed "U" t imes, vhere "li" can be 
adjusted by the opera tor , the Tracking Program i s s topped, 
and an i n d i c a t i o n i s given (by means of FF-3) that the 
tracked t a r g e t has been l o s t . 

Reg i s t e r s used for t h i s and the MIV program are as follows: 

1 . Main Display Program ( s l i g h t l y revised) - - - - - - - - - 5 7 
2 . Spot Movement Program - - - - - - - - - - - - - - - - - - 1 6 
3 . Tracking and Tracking I n i t i a t i o n Programs - - - 7 1 
4 . Manual In t e rven t ion Check - - - - - - - - - - - - - - - - 2 
5 . Storage r e g i s t e r s for cons tan t s and v a r i a b l e parameters - 35 
6 . Manual I n t e rven t i on Program — _ - _ - _ « _ - 4 8 

Total 229 

A flow diagram and f i n a l draft of t h i s program a r e being prepared , 
and should be completed sho r t l y . 

( E . J . Samario) 

A t e n t a t i v e s t a t i o n a r y - t a r g e t - i n d i c a t o r program, which v i l l 
s e l e c t and s to re those t a rge t s "h i ch appear on a t l e a s t 7 out of 8 
radar sweeps, ha3 been wr i t t en . A maximum of 16 d i s t i n c t t a r g e t s 
can be s tored a t any one azimuth, t h a t i s , the f i r s t 16 d i s t i n c t 
s i g n a l s to a r r i v e a re stored and subsequent s i g n a l s a re compared 
with t h e s e . I t i s expected that t h i s r e s t r i c t i o n v i l l not g r e a t l y 
reduce the e f f ec t ivenes s of the program. 

The urogram v i l l examine a l l az imuths , tv-o a t a t ime, The 
region to be examined can be l imi ted to a sector bounded by the 
255th azimuth by MIV. fere f l e x i b i l i t y can be obtained by a s l i g h t 
modif icat ion of the program. Scanning t i a e can be reduced by a 
simultaneous examination of more Azimuths but t h i s would g r e a t l y 
i n c r e a s e the number of r e g i s t e r s r e q u i r e d . 

(J . A. Arnov) 

For the purposes of t r ack ing , i t i s d e s i r a ^ l a to a in in i ze the 
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1 . ANALYSIS - continued 

( J . A. Arnow) - continued 

s ize of the t racking box and yet be reasonably c e r t a i n tha t contac t 
w i l l be made with the a i r c r a f t . Upon f i r s t c o n t a c t , nothinr i s 
known as to the d i r e c t i o n of v e l o c i t y of the t a r g e t , consequently 
an i n v e s t i g a t i o n has been car r ied ou'; to obtain a p r o b a b i l i t y dens i ty 
funct ion for the p r o j e c t i o n upon a l i n e of the f l i g h t . The ques t ion 
of hov l a rge a box i s necessary i f t he a i r c r a f t was missed due to 
e i t h e r the f a i l u r e of the radar s e t to make contact or the p o s s i b i l i t y 
tha t the a i r c r a f t i s outs ide the t r a c k i n g box was a l so considered. 

The d i s t r i b u t i o n obtained i s based upon the following assumptions: 

1 . The a i r c r a f t i s f ly ing i n a s t r a igh t p a t h . (If the rad ius 
of curvature i s not too sma l l , the e f f e c t s of t h i s are 
n e g l i g i b l e . ) 

2 . I t i s equa l ly l i k e l y t h a t the ve loc i ty of the t a rge t l i e s 
anywhere between 180 and 480 aph. 

S. I t i s equa l ly l i k e l y tha t the target S i s moving in any 
d i r e c t i o n . 

4 . The s ec to r s betv/een range and azimuth readings may be 
approximated by r e c t a n g l e s . 

5 . I f a quant ized t a r g e t read ing i s obtained a t fw, i t i s 
equally l i k e l y tha t ths t a r g e t could be anywhere between 
ir ± 1/2) m i l e s . 

In extending t h i s work to o b t a i n a d i s t r i b u t i o n for ar imuth , 
two p o i n t s must be taken in to cons ide ra t i on . The f i r s t i s tha t the 
d i s t ance between success ive azimuth readings v a r i e s d i r e c t l y wi th 
range and secondly an assumption concerning the d i s t r i b u t i o n of 
a c t u a l loca t ion of the t a rge t in azimuth for a given quantized read­
ing must be ob ta ined . 

s* 
4r 

0> 
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2. M:3IJ,*EKRINO 

(D. A. Buck) 

I n t e n s i f i c a t i o n Gate Generator completed. 

Two DuKont 30UH osc i l l o scopes modified for D. and f. Scones 
as fol lows: 

BliC connectors mounted for X, Y, and Z ax i s inputs . 

Z ax i s input routed through blanking amp l i f i e r to CKT 
g r i d . 

Cathode r e s i s t o r for 6Y6 d r i v e r placed on Z ax i s input 
wi th in scope a s l i n e t e rmina t ion . 

I n t e n s i f i c a t i o n con t ro l i n scope moved down on the high 
volr.rge d i v i d e r so that the h igh - in t ens i ty continuous 
input pulses can be adjusted to proper b r i l l i a n c e . 

These two scones, a synchroscope, t h e i n t e n s i f i c a t i o n gate 
chass i s , and a 77 r e g i s t e r were mounted in a rack and placed behind 
the decoders on WW1. 

The v e r t i c a l decoder was modified so as to hold fo r about SO 
microseconds ins tead of s ix t een by changing the ten K-10's to one 
megohm and t h e ten C-U'a to 390 mmf. 

(L. S. Bensky) 

A microphone a v a i l a b l e i n the stockroom was plugged in to the 
"Bridge In" input of the Kagnecorder; voice recording, s a t i s f ac to ry 
for i d e n t i f y i n g recorded t a p e s , was found poss ib le . 

Test procedures for se rv ic ing the System and making i n i t i a l 
adjustments on the many gain con t ro l s have been w r i t t e n up. These, 
var ious schematics of switch panel and ACHL equipment, and o ther 
da ta concerning in te rconnec t ion of equipment wi l l be »'vailable from 
C. A. Wiener. 

F.OBt o f the remainder of the per iod covered by t h i s report was 
spent he lp ing D. Buck t e s t and i n s t a l l D, F, and N d i sp lay scope 
i n t e n s i f i e s . 

£r 
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