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Air Traffic Control Project 
Servomeuhaniams Laboratory 

Massachusetts I ns t i tu t e of Technology 
Cambridge, Massachusetts 

sua/KT; at-WEflLLY BggSEL+MmEL ML a>5Q 

1 .0 QQt&hAL, 

(W &, Velchman) 

Mr. &* olman »f V>«t«ou Laboratories va« here wn January it;. 
The prcuwnt a/u' future object ives of our work on a ir t ra f f i c control 
were reviewed, together vttli a l l i e d a ir problems of a mil i tary nature 
that seem to be suitable for computer application and therefore 
for poss ib le future utud, by thin project- As a resul t if th i s 
d iscuss ion, we were aulced to begin to look into the problem of 
tracHj i while scanning. AT Gabelman was interested i n the pro-
graJiimlnc for airways control that ?avld Israel has been start ing 
recently and a l so in our work en various types of curved paths for 
use in the «t proach tone. He promised to send us de ta i l s of a system 
of control by radial distance that has been proposed in connection 
with another Watson Laboratories contract . This system seems to be 
somewhat analogous to the idea %t oontrol by asimuth that we have 
betin considering. 

(P. Franklin) 

Studied some sinple types -»f approach curves, in particular 
eccentric c i r c l e s , and the re la t ive variations j f azimuth and devia
t ions in heading. 

KC ft. *l*>ser) 

Professor Seamans * M v i s i t e d concerning the control work on 
Project LIC 6646. They have spec ia l i sed in development of gyroscopic 
instruments for aircraft control I t was agreed that gyro instruments 
aolve only part of the air t ra f f i c problem since th* gyro with a su i t 
able reference can seesur* )nly the direct ion of the a i r c r a f t ' s 
v e l o c i t y vector and not thn magnitude of the vector, However, t ight 
control of direct ion I s loportant since errors caused by wind gusts 
or Imperfect control manifest themselvee f i r s t as ohanges In d irect ion . 

The asimuth ontr>11*d descent system i s s t i l l bein^ studied 
Analysls I s d i f f i c u l t because of the non-linear nature of the system. 
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1 .0 QSKERAL (continued) 

(W. X, L inv i l l ) 

Due to pressure of academic d u t i e s , I have no s igni f icant report 
for t h i s period 

(A, Urden) 

An analysis was made of several aspects oi angular progress 
control , (a) What feedback quant i t i es are needed for s t a b i l i z a t i o n 
of constant angular rater (h) Qlven a stable system, how long does 
i t take to correct an i n i t i a l deviation? (o) Assuming speed change 

• in the fora of a constant deceleration for a period of 1 or 2 minutes, 
how wel l does the aircraft stay on scheduler The procedure used was 
to convert polar coordinate equations of motion to l inear d i f f erent ia l 
equations, under the assumption that deviations from the proper 
angular rate remain small. * nemo presenting the resu l t s Is being 
prepared. 

(F, A. Foes) 

The f i r s t draft of the memorandum on character i s t i c s of the 
private l i n e for a i r t ra f f i c control has been completed. 

An interest ing recommendation was noted in a HTCA report. I t 
was suggested that the ultimate WS equipment perform the fol lowing 
private l i n e functions, automatic relaying of R-4» pos i t ion of al*craft to 
the ground upon request or automatically, es tabl i sh ing ident i ty of 
a i r c r a f t , e t c . The eommunication f a c i l i t i e s for control purposes 
may not therefore be ent ire ly separated from the radio navigational 
a i d s . 

VD. H Israe l ) 

A number of c s . uul ati ,uu jf the distances t rave l l ed by an a ircraft 
• In attempting to introduce various aaountb of t ine delay by speed 

reduction were included in H-8091, e n t i t l e d , "Introduction of Delays 
by Speed Control." 

Some Slioe was spent in the consideration af huw to represent 
the act ion of the computer in solving a problem - as for example, 
some phase of a i r t ra f f i c control . Towards th i s end i t has been 
f e l t that the ugual flow diagrams are insuf f i c i ent in that they do 
not indicate the various b i t s ot data frosi the storage which are 
us s i in the accomplishment i f each box. 
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1<0 Q'BNgfiAL 

(D. K, I srae l ) • continued 

As aii example of computer application a preliminary invest iga
tion has been made of the poss ible use of a high-speed d i g i t a l com
puter such as WW1 in the present airways t r a f f i c control , The 
re su l t s seem to indicate that except for certain emergency conditions 
the computer might perform a good deal of the routine labor — ca l 
culat ions of times over f i xe s , checking for proper separation en 
route, f i l i n g of pos i t ion reports, proposing new schedules* et,- — 
which i s nov done by aisvaye control lers* In performing the jobs 
<*f tne airways control center i t appears that computer speeds as high 
as V'Vi would not be necessary, although a storage capacity of at 
leant ?O00 l b - d l g l t reg is ters lu indicated. Because of the speeds 
of proposed machine*, i t als? seems that with the use of a d ig i ta l 
computer a substantial improvement and extension of the present-day 
airvays control could >;e Achieved,. 

Th* «oo-v» invest igat ions have proved to be so in teres t ing that 
the use of Fi computer ne an a id to present day t ra t f l c control w i l l 
be the subject »f a • ' t h e s i s . Work on th i s thes is and a aemlnar 
m fartjvjs phases of a i r traff ic control w i l l begin within two weeks 
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