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PROJECT LINCOLN 

Division VI Program 

July 1952-June 1953 

There are two pr inc ipa l objectives of Division VI of Project 
Lincoln. The f i r s t , knoir. as th i Capa Cod System, l a a j o in t e f for t of 
i7ivislon VI, Division I I , and the Digital Computer Laboratory of MIT. The 
Cape Cod System wi l l be b u i l t , operated, and evaluated as a model of a com­
ple te a i r defense system. The system i s based on the use cf a large number 
of small rcdar se t s with a high-speed d ig i t a l computer (Whirlwind I of the 
Digi ta l Computer Laboratory) to process the radar data and control i n t e r ­
ceptors . The second objective of Division VI i s to design and build a high­
speed d ig i ta l computer (Whirlwind I I ) which w i l l have the charac te r i s t i c s 
desired for a future operational a i r defense system. 

The work which we hope to accomplish in those two f i e lds between 
i'uly 1952 and June 1953 i s out l ined in the following paragraphs. 

C-pe Cod System 

The Cape Cod System i s an outgrowth of three e a r l i e r a c t i v i t i e s : 
(1) the development of the Whirlwind I computer for sutomatic combat informa­
tion center research, (2) the long-range research program of the Air Forces 
ADSEC Committee, and (3) of the Project Charles study. The Whirlwind I com­
puter had been under development to study the speed, s torage, and r e l i a b i l i t y 
charac te r i s t i c s required for mi l i t a ry control appl ica t ions . The ADSEC Committee 
arranged to connect the Whirlwind I computer to a search radar se t a t Bediord 
5"or preliminary evaluation of automatic d i g i t a l radar data processing. This 
processing includes track-while-scan, the smoothing of a i r c r a f t data, the p r e ­
diction of future a i r c r a f t pos i t ions , and the generation of weapon control orders . 

In the Project Charles study no other solution to a i r defense data 
processing was found equal in long range value to the d i g i t a l transmission and 
automatic analysis of da ta . Successful demonstrations with one radar under the 
ADSEC program led to undertaking the construction of a model of a r e a l i s t i c a i r 
defense network. This model system i s to be located in etctern Massachusetts 
and Cop: Cod and, although small, wi l l s t r e s s completeness. I t i s important 
that rco;t of the functions of an a i r defense system be incorporated in order 
that the complex in terp lay of information from different tourees can be studied. 
'i?he proposed model a i r defense system c a l l s for many new devices. Detailed 
planning for incorporating these wi l l be one of the major tasks during the next 
year. 
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The work of the Cape God System group may ba divided in to three 
p a r t s : (1) Construction and operation of a th ree- radar network, (2) Con­
struct ion of a Lt-radar network, and (3) planning for a future operat ional 
systei". Operation of a multiple radar network with the Whirlwind I computer 
involves two broad problems, namely, data screening on the one hand and t rack­
ing and control on the other . 

k During f i s ca l 1952 the single .cadar and d i g i t a l computer experiment 

io baiag exp;jiued to t oiir&c—ru.dar netvorka The work in f i s c a l 1952 i s aimed a t 
learning how to t rack an a i r c r a f t through a network of radars aaving overlapping 
coverage. The r e s u l t s wi l l l ay the foundation for the 14.-radar network. 

At the beginning of f i s c a l 1953, the 14-radar network w i l l be under 
consti'uction and during tha t year the magnetic drums wi l l be completed and i n ­
s ta l l ed in the Whirlwind I computer to expand i t s capacity as required for the 
fu l l Cape Cod System. Before June 1953 i t should be possible to commence opera­
t ion with the l i - r a d a r network vdth automatic data handling capaci ty for data 
screening, automatic t rack-vhi le-scan and the control of a l a rge number of a i r ­
c ra f t . 

In f i s c a l 1953 the data processing procedures w i l l be extended to 
use height data in converting the present two-dimensional t e s t s in to a r e a l i s t i c 
three-dimensional experiment, l a automatic ground-tc— a i r l ink wi l l be used to 
permit fu l ly automatic liigh-speed flow of information in the system. 

In the Cape Cot?. System the Division VI r e spons ib i l i t y i s for the a i r 
defensa center planning, automatic information processing (including data screen­
ing ar.d automatic t racking) , the computation of control orders for weapons, and 
the provision of the d i g i t a l equipment necessary in the a i r defense center . This 
necessar i ly includes study and analys is of the behavior and object ives of an a i r 
defence system. 

As work progresses on analys is end design of the 3 - end l4.-radar Cape 
Cod Sy3ten, the group wi l l spend a cer ta in amount of time project ing t h e i r r e ­
su l t s into planning for a future operat ional a i r defense system. In addition 
to processing the information t ransmit ted by the r ada r s , the computer must a lso 
process CAA Fl ight Plan Data and weather information, transmit information to 
AA batoer ies and Civil Defense Agencies, present the displays necessary to an 
Air De.ronse Center, and be prepared to handle new weapons and guided m i s s i l e s . 

Whirlw.jid I I Computer 

Existing d i g i t a l computers can be looked upon only as experimental 
models. The second pr incipal r e spons ib i l i t y of Division VI i s the design of a 
d i g i t s , computer and associated terminal equipment having the c h a r a c t e r i s t i c s 
requirod for an operat ional a i r defense system. For such a m i l i t a r y use a 
digits", computer should be s implif ied, made more r e l i a b l e , and designed for i n ­
creased data handling capaci ty. Design of such a machine wi l l require about 
three years , and, as i t progresses, i t can incorporate r e s u l t s obtained from 
the Cope Cod System. Many new techniques not ye t used in d i g i t a l computers 
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.are avai lable to make possible a machine sui table for mi l i tary use . We 
an t ic ipa te tha t magnetic core storage wil l replace the more expensive and 
l e s s r e l i ab le e l e c t r o s t a t i c storage tubes used in Whirlwind I . Experimental 
nodels of the new three-dimensional magnetic memory system now ex i s t and are 
being evaluated. Transis tors , magnetic cores, and other new components wi l l 
be used for computing and switching c i rcu i t s to the extent indicated by tech­
n i c a l performance and time schedules. Simplification can be expected from 
nore e f f i c ien t ly designed machine log ic . 

A staff for Whirlwind I I design i s now being assembled. In the f i r s t 
half of f i s c a l 1953 the charac te r i s t i c s of the machine wi l l be established and 
the select ion of vwiayonvsu lb fiiade. Ihe l a t t e r par t of f i s ca l 1953 wi l l be de­
voted to machine design. Very close l i a i son with the Cape Cod System s tudies 
wi l l be necessary to incorporate in the compter at t h a t stage the charac ter ­
i s t i c s best suited to an a i r defense system. Work wi l l be divided among four 
groups to carry on four major e f for t s : 

(1) a study of new components and c i rcu i t s 

(2) the determination of optimum machine logic to u t i l i z e these 
new techniques 

(3) the development of new magnetic materials for r e l i ab le 
high-speed storage and for switching ;Turposes 

(4) close l i a i son with the Cape Cod System to formulate the 
computer charac te r i s t i cs peculiar to a i r defense data process­
ing. 

I t seems clear at the present time tha t a new machine can be designed 
which i s much smaller than Whirlwind I and has a lower power consumption without 
giving up service acce s s ib i l i t y . For a p rac t i ca l mi l i tary use the machine must 
have a higher r e l i a b i l i t y and require a smaller amount of maintenance than any 
exis t ing d i g i t a l machine. I t appears tha t these objectives can be achieved. 
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