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SUBJECT: BI-WEEKLY REPORT, PROJECT 6673, AUGUST 1R, 1950 

1 . ANALYSIS 

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

In preparing for the formulation of programs for tracking 
while scanning i t became apparent that a much mora detai led 
understanding of the quantization and errors in the radar 
data was necessary. Based upon v/hat knowledge was then avai lable , 
an in tero f f i ce memorandum (dated 8/10/50) was writ ten, describ­
ing the quantizing process and analysing the errors which could 
be expected therein. This memo provided the basis for a 
detai led discussion with Jack Harrington of ACRL when he v i s i t e d 
us l a s t week. As a resxilt of this v i s i t a revised version of 
the memo i s being prepared and wi l l be available during the 
early part of next week. 3r i e f ly , the conclusions are that the 
range data w i l l be good to J l / S unit (mi le ) , the azimuth data 
wi l l be good to + luc i t ( 1 . 4 degrees), and that l i t t l e additional 
information can be obtained from double indications of the 
same target . 

Harrington discussed the matter of cal ibration of the radar 
se t , and i t was tentat ive ly decided that they (ACRL) would pro­
vide proper cal ibration of azimuth, while we would add a small 
corrective quantity to the range values . V/hile discussing the 
matter of lack of synchronization between the radar and 
quantizing equipment, Harrington mentioned a possible minor 
modification which could be made in the equipment at Bedford 
to provide some r e l i e f . This matter i s discussed in f u l l e r 
deta i l in the memo described above. 

Using the current information regarding radar quantization 
and errors , R.L. Walquist has started the programming of a 
simple tracking procedure. Some attent ion has beon given to 
a means of decreasing the s ize of the tracking box, t h i s method 
to involve certain probabi l i ty considerations. Pull d e t a i l s of 
th is scheme are now being worked out . 

The Main Display Program which w i l l serve as the nucleus of 
other programs has been completed—a short description of the 
program, operating d e t a i l s , and a flow diagram are ava i lab le . 
The program includes provisions for Manual Inta/rention (MIv)-„ 
the d e t a i l s of which have been completed in catfyhnction with 
C. W. Adams. The sexadecimal-coded, checked*'Nit a complements) 
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*• ANALYSIS (continued) ^ C * 

(D. Rc I s r a e l ) 

papei* tape for the main d i sp l ay program has been p repared . 

Together with C. V, Adams, some p re l imina ry thought hae 
been given to the p r epa ra t i on of pvmched paper tapes—-including 
p r e p a r a t i o n procedures , s t o r age , numbering, usage , e t c . The 
experience to date wi th the Flexowri ter equipment has i nd ica t ed 
t h a t extreme care must be taken to ob ta in e r r o r - f r e e t j p e s . 

Jane Littmann has been taught to use the tape p r e p a r a t i o n 
equipment and has p r a c t i c e d the conversion from the w r i t t e n 
form of a program to the sexadecimal mode which wi l l be used 
for the p r e s e n t . Since i t appears that the conversion i s be3t 
done while a c t u a l l y typing , the p resen t p l ans are for 
Mrs. Littmann to prepare the unchecked t a p e s , while Miss Laalhan 
w i l l p repa re the f i n a l checked t a p e s . 

P o l a r g r i d s for the t h r e e 5-inch d i sp l ay scopes a re being 
p repared . These throe scopes have been named the M-scope, 
E-scope, and 1-scope. The E and F-scopes , to be used a t the i 
remote viewing p o s i t i o n (p resen t ly i n the shop adjoining the 
computer room), are so named because of the two s e l e c t i v e 
d i sp lay orders—qf and qd. The M-scope w i l l be s i tua ted in 
the t e s t con t ro l room and w i l l have p rov i s ions for d i sp l ay ing 
the p r e s e n t a t i o n s of the E and/or F-scopes . Aeronaut ical 
maps of the area within a 150 mile rad ius of Bedford have bean 
secured and w i l l be app rop r i a t e ly mounted for r e f e rence . 

On August 7th the computer was used between 5 and 9 P.M. 
At t h i s time th ree programs were run.—spot movement by the 
Joy s t i c k , spot movement by r a t e of change of heading, and 
spot s i z e and i n t e r - r e a c t i o n . These experiments are w r i t t e n 
up i n the Records of Computer Operation a s Numbers 2 , 3 , and 4 . 
The Joy s t i c k program gave proper ope ra t ion ; however, i t 
appeared t h a t the speed r a t i o s of 31-15-1 were too h igh and a 
change to 15-7-1 w i l l be made and t e s t e d . Spot movement by 
r a t e of change of heading was not s a t i s f a c t o r y as programmed, 
and the program has been cor rec ted for fu tu re exper imentat ion. 
The spot s i z e program ind ica ted tha t wi th spots displayed a t 
one mile i n t e r v a l s and wi th the 2 1/2 inches equal to 127 mi les , 
the spots overlapped by about 50$. The focus of the scope was 
noted to be extremely poor near the edges . 

(R. L. Walquist) 

In conjunction with E. I s r a e l , severa l o£- the programs which 
were w r i t t e n i n the l a s t bi-weekly per iod ha#eSJmen t e s t e d . 
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(R. L» Walquiat) (continued) # 
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Corrections were made to a fev of the programs and they we re­
written up on the forms provided. A s l ight ly revised form of 
the variable-heading spot control program was written in orc.sr 
to overcome some of the d i f f icu l t ies encountered in the 
previous program. As ye t , th i s revised program has not beer: 
run on the computer. 

Considerable thought has been given to the problem of 
prediction of the aircraf t f l ight path. A set of curves has 
been drawn for various constant angles of bank showing how far 
an a i rcraf t could deviate from a s t ra igh t - l ine extrapolation for 
both one and two antenna revolutions. Several prediction 
formulas were studied in conjunction with the above set of 
curves in order to see how accurately a prediction could bs 
made. A memo or inter-office note will be written covering 
this work as 60on as the resul ts are consolidated. 

Conferences with C. R. V/ieser and D. Israel helped clar i fy 
the various sources and magnitudes of the errors entering into 
the incoming radar data. In l ine with the above discussions, 
work has been started on a tracking program which will follow 
along the l ines of the flow diagram drawn during the l a s t 
bi-weekly period. I t was decided that the i n i t i a l size of the 
tracking box and the number of searches for a lo6t a i rc ra f t 
should be under the control of the operator. 

U . J . Samario) 

A tentative signal discrimination program to be used in 
conjunction with the nine-digit input has been written. This 
program, i t is expected, will reject a large portion of the 

spurious signals originating at Bedford and in the connecting 
telephone l i nes . The rejection of spurious signals due to 
radar saturation at Bedford may not be complete inasmuch as a l l 
such signals cannot be detected without rather complex program­
ming. Detection can also be accomplished by some sort of pre­
dict ing program but this cannot be writ ten with information 
presently available here on the radar ins ta l la t ion at Bedford. 
Certain types of signals may be completely undetectable. 

A program is currently being writ ten to detect s tat ionary 
targets—mountains and other ground c l u t t e r . 
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2 . SMOIHSKRIMO 

(C. R. l/ieser) 

The demultiplexer and «e3u equipment have been operated 
together success fu l ly . The trouble caused by overheating 
crys ta l s i n the ACHL equipment has been eliminated by removing 
the cans from the plug-in u n i t s and using a blower. 

Further inquir ies have been made to determine the ad­
v i s a b i l i t y of magnetic def lec t ion for the large display scopes. 
The Radar Laboratory of the ACHL has done a good deal of de­
velopment work on special high-speed def lect ion yokes. 
Mr. Cahalan of the Radar Laboratory estimates that he can 
design and build special yokes which would allow f u l l def lec ­
tion in 10 Usee, and that only 5 to 10 M-sec. would be required 
for i n t e n s i f i c a t i o n . This sort of performance i s superior to 
e l e c t r o s t a t i c de f l ec t ion , where the cathode-ray tube i s the l imi ­
tat ion in a long-persistence system. 

We w i l l try to arrange procurement of the special de­
f l e c t i o n yokes. Also, the f e a s i b i l i t y of using tubes larger 
than IP-inch w i l l be inves t igated . 

Work i s under way to i n s t a l l the f i ve - inch interim display 
scopes with 100 Msec, i n t e n s i f i c a t i o n time. 

(D. A. Buck) 

Mechanical construction has been completed and springs 
added for centering the Joy stick. A pushbutton in the joy 
stick handle and a relay were added to reverse the sign digit 
of the joy stick relay panel output when the pushbutton is 
depressed. 

The three speeds i'n each direction were changed 
from 1:1 to 1:1 

15:1 7:1 
31:1 15:1 

Changes of th i s nature are made on a terminal s tr ip in the 
relay panel . 

A switch and fuse were added for the • 48 vol t lead from 
the computer power supply and a seventy-f ive- foot cable was 
made so that the Joy s t ick could be moved to the far corner of 
the t e s t control room. 

I t was decided to use the ex i s t ing Interlock on the in -
out control for display contro l . This invoI^Tfcs the addition 
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(D. A. Buck) (continued) 

£> 

of four crystals (two for order qd find two for order qf) in 
the control matrix to accomplish the actual interlocking plus 
a synchronized continue operation pulse to start the computer 
again . 

The wires for the crystals are already i n s t a l l e d , so that 
the crys ta l s wi l l have merely to be placed at the proper i n t e r ­
sect ions* 

The lead carrying the synchronized continue-operation 
pulse can neatly be patched in v i a Jack 2-2 of standardizing 
amplif ier 9 . 

Circuitry has been designed and i s near completion to 
provide th is synchronized continue-operation pulse a 3hort 
time (adjustable) a f ter the end of the in tens i f i ca t ion of 
the scopes. The short time i s required for the decoders to relax 
af ter one display order in preparation for the next . 

In addition, the c ircuitry provides the 100 usee , (adjustable) 
in t ens i f i ca t ion gates with the restorer pulses gated out and 
provis ion for mixing these two gates for the third scope 
(M-scope). 

(L. 8 . Bensky) 

Two changes were made in the ACRL demultiplexer in Boom 138. 
I t was found that the or ig inal phasing adjustment, which centers 
the leading edge of the shaped timing pulse on the d i g i t pulses , 
did not allow enough phase shi f t for centering. The constants 
of the HC network used were changed to enable proper phasing. 
Second, a blower was i n s t a l l e d to force a ir c i rcu la t ion around 
the c i r c u i t s which detect end shape the digi t p u l s e s . 11134 
c r y s t a l s , which previously were found defective due to over­
heating, now behave s a t i s f a c t o r i l y . The crystal checker was 
used to se lect 10 spare crysta ls with back res istance greater 
than 300 K J X and l i t t l e d r i f t . 

After removing a bench from Room 138, the 3 racks of 
equipment were arranged in a more orderly fashion. Interconnecting 
cables were routed so as to afford the best access to the 
equipment. 

begun, with estimated completion by August P 
Ins ta l la t ion of 4 x 4 wireway from WWI o n ^ f loor has 
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2 . BflGIKEBHINa (continued) ^ 

(L. S. 3ensky) (cont inued) 

A metal cover v?as b u i l t around the bas ic recorder and 
a u x i l i a r y spooling mechanism to keep dust from the p r e c i s i o n 
p a r t s . 

In order to check the sotup for convert ing r ada r da ta to 
VA/I p u l s e s , a complementing system vas used in conjunct ion v/ith 
a Dumont 304H scope. To make the standard 0 .1 Msec, pu l se s 
v i s i b l e on the scope they were passed through Gate and Delay 
circuits , used as pu l se " s t r e t c h e r s ' 1 . By p laying back a 
recorded radar data t e s t p a t t e r n , the opera t ion of the con­
ve r s ion setup was found to be s a t i s f a c t o r y . 
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