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Air Traffic Control Project 
Servomechaniems Laboratory 

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

SUBJECT: H j B B J HEPQRT, DECEMBER 9, 134,9 

i.o mniAh 

(¥. 0 . WeUhman) 

In the laat bi-weekly 1 mentioned a paper by a Mr, D, Bartiett 
of the Brit ish Air Transport Command- We heard more about Mr, 
Burnett from Mr, Lyman of Sperry's, who considers him to be the 
leading expert cm Air Traffic Control In England. An excel lent 
paper In Aeroplane. December 26, 1947, describee the orbit system 
that Mr. Barnett introduced, We should inves t igate th i s system 
and determine i t s l imi ta t ions . Mr.. Lyman a lso told us that the 
Operations sub-committee j f the International Transport Associa­
t ion have done good work, and we have written for their reports . 
Ar» account of our v i s i t to operry and A l . L . i s beine prepared 
as a separate memorandum. 

Most work ja the approach problem has assumed that random 
arrivals are i n e v i t a b l e , so that delays are a matter of s t a t i s t i c s . 
Improved navigation and guidance may make i t possible to regulate 
the arrivals and so simplify the approach problem. Howevei main­
tenance at en route schedules w i l l only be poss ib le if schedules 
are planned to avoid excessive congestion en route. The problems 
that tills involves are being considered, 

(C. H. Wleser) 

The study of closed-loop guidance Is beinf' continued. 

Vis i t s were made to Airborne Instruments Lanoratory and 
Sperry Gyroscope Co. to discuss conmmlcatlorib, navigation, and 
control . An account of the trip has been written in M-?020. 
Time did not permit discussion of aircraft control charac ter i s t i c s , 
anc another v i s i t to 3perry w i l l be :nade soon 

(P. Frankliu) 

studied a simplif ied form of the equations o- motion of an 
a/t. subject to control . A note on approach necuenclng was issue? 
as R-P006, 
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1.0 SENERAL (continued) 

(W. K. L i n y i l l ) 

Work i s continuing on the analysis of the controlled f l i g h t 
of an a i r c r a f t . Below i s a summary of aerodynamic re lat ions 
(much simplif ied) which at l e a s t can be used as a f i r s t approxi­
mation ., 

Assume: 

1) Controls w i l l be of three types; (a) bank, (b) climb, 
(c) speed up. 

?.) Aircraft i s *o controlled by auxi l iary control (rv.dder) 
so that i t does not s i d e - s l i p or skid. 

3) Kesponses to the three controls mentioned in 1) are 
independent of each other . 

To describe the at t i tude ol the a ircraft the plane axe* are 
simple to use . The conventional axes are these. Origin ai 
center of gravi ty , A axis out alonf; propel ler shaft. Y axle 
out if center of gravity para l l e l to right wind Z axis down­
ward. Measure clockwise rotations about each of the axes as 
0 , 0 , 0 . In undisturbed l eve l f l i g h t assume 0 a e • 0 * 0 

x' y* x x y t 
Call control def lect ions pos i t i ve If they result In torquee to 
increase angles . Call the resultant airspeed v . The equations 
are: 

(1) k x v \ mSj^ • * V y * Y 2 V 

£f. i s elevator def lect ion 

(2) k_v' <5 » J O 
Z a z x 

<£ Is ai leron def lec t ion . 
a 

X (?> k ? t - V + ' B x 
£ i s Increment thrust Increase, 

t 

Mo equation for response to rudder control i s given s ince 
I t merely reduces s i d e - s l i p or skid to zero . The problem of con­
version of coordinates from plane axes to ground axes i s one 
which cones in when one determines what quant i t ies shall determine 
^ » £ » and it'

 T h« control equations (1) , (2 ) , and (ft) are compll-
catedaby the fact that the parameter v varies over wide l i m i t s . 
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1.0 mm 

(W. K. L i n v i l l ) - continued 

At the present an Investigation la being made to determine 
hov S t S » St 6 , i j u ^ d b e control led. As a start the techniques 
of the* Spfrry Zero Reade;- are used. The object ive i s to evolve 
a stable system insens i t i ve to extraneous e f f e c t s such as winds 
and as independent as possible of changes in &peed and of changes 
in the system due to coordinate conversion . k memorandum w i l l 
bp prepared as soan as t h i s work i s completed. 

(A. Uraen) 

Wortt continued on formulation o? several types Jf aircraft 
control in uatlematica: form in crder to permit invest igat ion 
of the re la t ion of poss ib le f l ight patterns to a ir t ra f f i c con­
t r o l , 

( F . A. F O B S ; 

I memorandua i-ee be«»n in i t ia ted fhieh wi l l contrast the 
requirements ol a private l ine comnutilcations system for a i r 
traf f ic control with the character i s t i cs of conventional radio 
telemetering and other -multiplex systems, factors which d irec t ly 
influence the ultimate choice of the overall system w i l l be 
discussed. These factors wi l l determine the choice between 
frequency multiplex, time multiplex or a composite system; the 
type of modulation; the carrier radio lrequency, range; power; e t c , 

( 0 . S. I s rae l ) 

Copies o! the summary forms &t "An Intro ku tl on to coding'1 

and "The order Code," which wi l l appear in Summary 1 sport ."*, are 
now available in the l ibrary . 

oome consideration has been given to the tse of tne hel ix 
for speed reduction in the approach i>ne ^f an airport and t»< 
t..e advantages or disadvantages of the tranelaU mal equivalent 
of the ( r o t a t i . n a l ) h e l i x . 

This past week nae been spent in preparation lor the writing 
of a cede for approach scheduling, Ain-rai't wi l l be scheduled 
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1.0 GENERAL 

(D. R. I srae l ) - continued 

intu the iMilx i r.,i three main routes , each route cons is t ing of 
four f l i g h t lanes-, Each lane oi a route would be devoted to an 
aircraft j f a certain speed range It ie expected that a i rcra f t 
wi l l arrive at the boundaries of the system with, at most, a 
two-minute error from a prearranged schedule.. This schedule 
vould be such that the rate of arrival on each lane i« one per 
ten ilnuVee Aircraft would be scheduled by speeds - very f a c t , 
f a s t , medium, BIJW - within eauh ten-minute cyc l e . 
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