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Air Traffic Control Project 
Servomechani8ms Laboratory 

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

SUBJECT; BI-WEEKLY REPORT. JANUARY 6 . 1950 

1.0 OENSRAL 

(Yr\ 0 . Welchman) 

M-2029 contains a review of our reasons for studying the 
requirements of instrument f l i g h t . During the discussion of 
a preliminary draft of th i s note , C. R. Wieser and W, K. L i n v i l l 
pointed out that we cannot hope to obtain su f f i c i en t ly accurate 
control of a f ina l approach turn by simply changing the s e t t ings 
of airborne guidance equipment when an aircraft i s s t i l l some 
way from the f ina l approach path . The p o s s i b i l i t y of using 
azimuth control for th is purpose seemed to be worth inves t igat ing 
and 2-3007, e n t i t l e d , "Suggestions for Further Study of Azimuth 
Controlled Approach," was written with t h i s in mind. 

On January third, J. W. Forrester, C. R. Wieser and I 
v i s i t e d Cornell Aeronautical Laboratory where there are two a i r 
t r a f f i c control projects sponsored by AMUB. The f i r s t , concerned 
with the a ir t r a f f i c control Implications of aircraft evolut ion, 
i s under the d irect ion jf Mr. R. Shatz, who hopes to be able 
to answer a good many &i the questions raised in our note, £-2005, 
during the next 8 months. Perhaps our main impression from 
our talk with Mr. Shatz was that any system that we formulate 
must be capable of handling a high proportion of Jet a i r c r a f t . 
The second project i s concerned with airport time u t i l i z a t i o n 
equipment (ATUI) and i s under the d irect ion of K. D. Swartzel, 
although the actual work i s supervised by Dr. OlshevsJcy. This 
project i s primarily concerned with producing a means of regulat­
ing the flow of a ircraft into an airport that can be brought 
into Operation in the near future . Their proposals are bound 
to involve Information processing that could be carried out 
by a high-speed d i g i t a l computer. I t seems probable however 
that we shal l regard the ATUE function as only a part of a 
more comprehensive control program. 
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1,0 GSNSRAL (continued) 

(C. R. Wleser) 

A good deal of time in t h i s period has been spent v i s i t i n g 
Sparry and Cornell Aeronautical Laboratory„ The former of 
these v i e i t e w i l l be covered by a mama. 

One interest ing subject discussed at Sperry was auto -p i lo t s . 
They have developed speed control as a feature of auto -p l lo t s . 
While t h i s i s not quite the same as progress posi t ion control , 
i t i s c l o s e l y approaching i t Our Impression i s that auto-pi lot 
development i s keeping pace with aircraft development, and that 
the newest developments in auto-p i lo t s exploit the performance 
of the a ircraft to the point where the a ircraft i t s e l f i s the 
l imi t ing factor, 

;W. K. L l n v i i i ) 

Bob Wieser and I made a t r i p to Sperry. A memorandum 
describing our findings i s being written. Effect ive ly Sperry*s 
equipment would allow an aircraft to be flown al ->ng a path 
drawn on a map to the plane, No provision i s made SJ far f jr 
a time schedule on t h i s path, They have under development 
means for short Tea-ge navigation and airplane control . The 
proposed system requires tltat the path on the airborne map be 
generated or selected according to control Instructions from 
a grounds based computer, lio work has been done on the ground-
based computer. 

(A. Ordsn) 

Calculations were made on throe types if a/c path and 
progress guidance set up la s impli f ied f o u r ( l )prjgress 
along a straight l i n e , (2) Lateral deviations from a c i r c l e , 
(3) Angular progress. Tne f i r s t and second merely provide more 
detai led background for our current opinions, la part icular , 
that speed s t a b i l i z a t i o n systems for progress control may be 
of l i t t l e value. The se lect ion jf feedback parameters to provide 
a s table systea i s more d i f f i c u l t for angular progress control 
than for the other two, and I am s t i l l working m se t t ing up 
that system in sat i s factory form 
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1„0 flBBBiL Continued) 

(F A, ibas) 

A survey of the accuracy capab i l i t i e s of e x i s t i n g t e l e ­
metering techniques that might possibly he applied to the 
prl vate l i n e appl icat ion has revealed some in teres t ing fav-te* 
Hadio telemetering systems in current usage have accuracies 
of the order of 0-5 to 3$ Consider such a system as a part 
of a servo loop being used for aircraft dynamic control.. I f 
the servo loop contains a d ig i ta l computer on the ground, 
the azimuth information for example derived in the aircraft 
from an amni-range would have to be transmitted tc the ground, 
An a ircraf t at an azimuth of 3003 would have i t s pos i t ion trans­
mitted to the ground at best with an accuracy of + 1 , 5 to 9 
(assuming zero error in the radio navigational a i d s ) . The 
pos i t ion of adjacent aircraft would have the same azimuth 
uncertainty. 12 the aircraft were part ic ipat ing in an ap­
proach pattern using asimuth separation, provis ion would have 
to be made for greater that 3° to 18° separation of a l l a i rcraf t 
to compensate for tfc transmission errors in the private l i n e 
a lone , 

(S. R~ I srae l ; 

Work continued on tne o'.structloa JJ a program and flow 
diagram for the sequencing and guidance of a ircraf t to the 
i s l l x , The pre-scheduling sect ion of the pr^cipn has beer, 

o d e d and uses about 100 orders, with about 600 reg i s ters 
Seing used for storing a lrrra i t data. A descript ion of th i s 
program w i l l be issued short ly . 

I l l u s t r a t i v e programs and u .* diagrams are now being 
considered for systems similar to tne present airways en-ro^te 
contro l . A u r s t attempt was a program in which a l l aircrai t 
were scheduled only when f l ignt clearance was applied f i r . 
More complex systems are also using invest igated , in wmch 
information from : lxed or published schedules :s used. 
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