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Air Traffic Control Project 
Servomechanismn Laboratory 

Massachusetts I n s t i t u t e of Technology 
Cambridge, Massachusetts 

SUBJECT: BI-WEEKLY REPORT, May ?6, 1950 

1.0 GENERAL 
Date: 

(C. R. Wieser) 

The block schematic, A-U50I8 in M-20!47, has been changed to 
improve the method of reading radar data into W I . A reg i s ter 
panel has been added to ensura correct operation in the event that 
a WWI pulse and a radar timing pulse arrive simultaneously- The 
f l i p - f l o p storage register can now be rer.d into from e i t v e r WWI or 
the radar data, end the read-in of radar data i s i n i t i a t e d by TPl 
from WWI, which prevents the computer from reading into or oul of 
the register while the radar data are being read in. Also, the 
reg is ter i s rese t from the computer by the program. 

Further study of the radar set and associated data transmission 
equipment has brought to l i g h t the following properties which 
may be of i n t e r e s t in conrouter coding: 

1. The azimuth resolut ion of the radar i s r e la t i ve ly poor, 
and a s ingle target may be seen as two targets in adjacent 
azimuth blocks. 

2. The range resolut ion is much be t t er , and a target seen in 
an azimuth block should never be transmitted in two range 
b locks . A target exact ly on the dividing l i n e between 
adjacent range blocks may not be seen at a l l , although th is 
i s improbable because this condition e x i s t s only about £50 
fee t e i ther side of the dividing l i n e . 

3 . The d i g i t s received for range measurement w i l l express the 
target range in nautical miles . However, these numbers 
w i l l not be referred to zero range. Each number representing 
a range wi l l have to have a constant added in computation 
in order to get true range. The s ize of the constant 
w i l l be determined experimenta1 l y afte^Ojie radar and 
assoc iated equipment have been instaAMpr I t i s estimated 
that the constant w i l l be l e s s than One mile and probably 
negat ive . 
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H. Al l timing s ignals in the radar relay coders and storage 
tubes are synchronized with the pulsus transmitted from 
the radar. These in turn are not synchronized with the 
antenna. As a r ° s u l t , af ter a target i s detected ty the 
radar there may be a delay of 0 to l / ?5 second i n in terro 
gating the azimuth coder. Since l / ?5 second cc-reFponds 
to 1 at the antenna, th i s delay produces an uncertainty 
of 1 in the azimuth data. 

(P.- Franklin) 

A ser i e s of nemoranda have been issued on the determination of 
a course from several observations, ^he course i s assumed to be 
a straight l i n e and the v e l o c i t y Is constant. 

E-730 treated three observations of a horizontal course from 
a s ingle s ta t ion , each observation giving an azimuth, range rate , 
and time. E-331 treated a horizontal course observed once for 
azimuth, time, and range rate by three dif ferent s tat ions . E.-33U 
treated three observations of a horizontal course from one s tat ion, 
each giving an elevat ion, time, and range-rate. These determined 
the course except for azimuth, wvich could be found by one additional 
observation from a second s ta t ion . 

E-339 gave a s implif ied form of the problem of B-330, including 
consequences of the assumption that azimuth differences are small. 

E-3^1 treated an inc l ined course, found from three observations 
l i k e those treated in E-330 and E-339. 

(D. R. I srae l ) 

Some preliminary consideration has been given to a program for 
finding the sine and cosine of azimuth s i r n a l s , these trigonometric 
functions to be used in the conversion of the radar data from R-0 
to rectangular coordinates. Such a program mupt not make excessive 
demands upon the storage capacity of the conrruter (256 reg i s ters ) 
or the avai lable t ine between input s igna l s from the radar ( l / 50 of 
a second). 

There are two main aspects to the problem; the f i r s t Is to re
duce the angle to the appropriate acute angle^and to a s soc i r t e the 
proper sign with the trigonometric funct iqMVthe second Is to actual ly 
evaluate the sine and cos ine . As for thi]K>atter task, there seem 
to be two main l i n e s of approach—eithatsVie evaluation of peveral 
terms of the appropriate •oower s e r l e * - v p \ h e * • • of Interpolation 
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( l i n e a r or higher order) upon a s to red t a t l e of va lues . The optimum 
so lu t ion seems to r equ i r e t h e use cf the s e r i e s as i s i l l u s t r a t e d 
i n C-70. This method would r equ i r e a permanent al lotment of ahout 
Uo s torage r e g i s t e r s and would e n t a i l 30-32 ope ra t i ons . 
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