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Digi ta l ComDuter Laboratory 
Massachusetts I n s t i t u t e of Technology 
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1.0 GENERAL \ D a t e : 

(C.R. Wieser) 

I would l i k e to bring your at tent ion to M-1709 which outlines 
a procedure of assigning computer time nights and week-ends. For most 
eff icient use of computer time i t i s more important than ever to adhere 
to proper procedures for requesting time and to keep proper records. 
Most of these procedures are explained in M-1588 plus Supplement #L. 
To bring this memo up-to-date, a second supplement wi l l be published 
during the next biweekly period. 

(P.R. Bagley) 

A second supplement to M-1588, "Group 6l Records and Procedures,11 

is in preparation, in order to bring the latter up to date. 

I am continuing my perusal of renorts of outside work in the 
field of air defense systems. 

Among the visitors to Group 6l this period were Messrs. Stoner 
and Kellogg of Boeing Aircraft, and Captain Baldwin, Lt. Mogan, Lt. Bailey, 
Lt. Lucas, and M/S Stanistreet of AFCRC. 

A general lecture on air defense was delivered to a group from 
IBM who are associated with Group 62 (WWII). 

(R.L. Walquist) 

On November 5, a meeting was held to discuss the proposed 
use of the Truro CPS-6B for height information. Present were: 
W. Martin and P. Sebring of Group 22; P. Bagley, B. Morriss, E. Rich, 
and R. Walquist of Group 6 l . 

We were informed that t h i s use of the CPS-6B for height i s 
purely an experiment and no one i s a t present in a posit ion to know how 
good the height information wil l be . We were also informed that the 
antenna may have to rota te a fu l l U5° before one can be cer ta in that 
both the vert ical and slant beams have swqpfc by the t a rge t . This 
l a t t e r s i tuat ion would indicate that under the worst conditions only 
eight targets could be checked for a l t i t ude in a single revolution of 
the antenna. I t was fe l t that no def ini te dai* could be set as to when 
a l t i tude information from the 6B would be^-a^lvLable at the Whirlwind 
computer. 

SECURITY INFORMATION 
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2.0 EQUIPMENT ENGINEERING 

( J . F . Jacobs , R.C. Jeff rey, Group 62) 

Analysis of I.B.M. 701 Ari thmetic Element This per iod was 
spent checking and r e v i s i n g the a r i t hme t i c element block diagram. A 
pre l iminary comparison between t h e I.B.M. 701 <ind VJWI s ing l e address 
order t imes has been made. On t h e assumptions t h a t 

1 . t he memory access t ime i s 10 \isec, 

2. atinor changes i n 1.3.M. logic and t iming can be made, 

3 . t he percentage of t imes used by t h e various opera t ions 
a re as repor ted i n M-1325, 

U. both machines have a 32 -d ig i t word l eng th , 

then t h e s ing le -addres s order t imes a r e : 

WWT 18 ixsec 
IBM 32 usee 

A s u b s t a n t i a l reduct ion i n the s i n g l e address order t ime of 
- ^ the I.B.M. c i r c u i t s can be e f fec ted by the a d d i t i o n of t h e s h i f t and 
V ca r ry t echn ique . (This would be a major change.) I f t h i s were done, 

t he s i n g l e address order time could be reduced t o approximately 23 [isec, 

$ . Morriss) 

All b lock diagram work for the I n t e g r a t i o n of t h e two 
magnetic drums i n t o t h e In-Out System has been brought up - to -da t e and 
passed on t o the app rop r i a t e people so t h a t necessarv changes may be 
made. This i s r e f l e c t e d in t h e only up- to -da te drawing of IOC, 
SD 37367-1 

The changes i n the bu f f e r drum proposed by ERA e l i m i n a t e 
the need for Ik ga tes i n each of t h e MITE u n i t s and 8 gates in t h e un i t 
s e l e c t o r a t tached t o the drum. These changes and severa l other changes 
which should e l imina te the need f o r a couple of delays in each MTTE 
Unit have been d iscussed with A. Werlin who has been prepar ing wir ing 
and layout drawings fo r t h i s equipment. 

A d ra f t of a note which w i l l r ev i se t h e sec t ions of E-U66, 
Operation of In-Out Cont ro l , which p e r t a i n t o t h e block t r a n s f e r orders 
has been w r i t t e n . 

Considerable time has been spent on t h e p repara t ion of a note 
desc r ib ing the opera t ion of t h e b u f f e r drum and as soc ia t ed equipment. 

JHOM Utf-W UJL 
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2.0 EQUIPMENT ENGINEERING (Continued) 

(H.J. Kirshner) 

Tests were conducted on a recorder s imi l iar t o the one we 
have been discussing with the Radio Shack and Ampex. These t e s t s gave 
a measure of l i n e a r i t y , s ignal - to -noise r a t i o , and square-wave response. 

Since the S.D.V. receiver recently del ivered i s now operating 
reasonably wel l , the original Burroughs S.D.V. receiver has been 
dismantled and the Burroughs units are t o be returned t o Group 2U. 

A replacement H.F. receiver has been received from Group 22 
for our H.F. radio i n s t a l l a t i o n . This equipment i s t o be checked with 
an A.A.A. s i t e on November 13. 

(J.H. Newitt) 

The past period ha3 been spent in the issuance of the Third 
Liaison Report (M-1711) for WWI new equipment, preparation of the 
accompanying schedule sheets , a i r conditioning i n s t a l l a t i o n work (work 
with contractor and our i n s t a l l a t i o n groups) and preliminary considerations 
for drawing up a spec i f i ca t ion for t o t e board display equipment. 

| We are making arrangements through H*. Mercer for bui lding 
a l terat ions for the new a ir conditioning system. Preliminary layout 
drawings are prepared by contractor and have been submitted for our 
approval. I n s t a l l a t i o n work w i l l s tart in a few weeks. 

(E.S. Rich) 

Vis i t t o ERA, S t . Paul Minnesota. Rich, Morriss and O'Brien 
v i s i t e d Engineering Research Associates , S t . Paul, on October 20-22 
to d i scuss design and construction problems pertaining t o the two 
Magnetic Drum Systems now on order from ERA. The Auxiliary Drum System 
has entered i t s t e s t i n g phase and McVicar i s now on an extended v i s i t 
there t o fellow t h i s work to i t s completion. A few weeks ago ERA 
discovered a cross - ta lk problem in the Buffer Drum System which w i l l 
require substantial c i r c u i t changes t o be corrected. A sa t i s fac tory 
solut ion t o the technica l problems was reached during our v i s i t so ERA 
can now proceed with further design and layout of the system. An 
M-series memorandum i s being written covering the d e t a i l s of the v i s i t . 

Two other i tems, not involving the drum systems, were covered 
b r i e f l y during our v i s i t . F i r s t , descr ipt ive l i t e r a t u r e on an e l e c t r o 
mechanical indicator manufactured by ERA WHS obtained for G. Young who 
i s surveying equipment which might be used for a tote-board type of 
display. Second, we had a brief discussion with Mr. Daniels on the use 
of magnetic drums for s ignal - to -no ise improvement in radar-type data. 

& He described a system they had developed for use Vlth a sonar i n s t a l l a t i o n 
in which a special drum with multiple heads o» « s ing le track was used 
for t h i s purpose. Daniels expressed the qMnton that c lu t t er re jec t ion 

It 
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2.0 EQUIPMENT ENGINEERING (Continued) 

(E.S. Rich) (Continued) 

in radar data such as is needed in the Cape Cod System is a much more 
dificult problem. Since this problem is the responsibility of Group 24 
of Project Lincoln and since ERA has published a report on their work, 
no further details were discussed. This report is: 

Final Engineering Report on D/f 
Signal-to-Noise Improvement 
PX 29752 29 May 1952 
Contract No. AT 30 (l20)-437 

Engineering Research Associate 

A series of meetings has been started in which details of 
the Auxiliary Drum System are being described to engineers and technicians 
of Group 62 who will be involved in testing and maintenance of the drum 
systems and their associated equipment. These meetings are planned for 
one hour every other day until pertinent details of logical operation, 
circuits, power control, marginal checking facilities, etc., are covered. 
To date, one meeting has been held. It is intended that these discussions 
will give systems personnel a firm background on the expected operation 
of this drum so integration with the WWI system can proceed as fast as 
practicable. 

(A.V. Shorten, Jr.) 

The Dumont scope used with the video mapper has been modified 
using a slight variation of th«» scheme reported in E-494 by D. Neville. 
Tests of the new photomultiplif»r cathode-follower circuitry with the 
modified scope will be made next week to see if the mapper can be used 
with a standard gate panel. 

The Teletalk units have been received but we are still 
awaiting the handsets. The handsets are not plug-in units as Hatry and 
Young had previously informed us, but they are sending an expert to show 
us how the handsets arp installed. The handsets promised for October 31 
are already a week overdue. Difficulties in obtaining Jones Fanning 
Strips and Barrier Strips are still plaguing us but the supplier has 
informed us that Cinch-Jones is shipping them from their factory today. 

(C.W. Watt) 

Progress of MITE Insta l la t ion . Wiring of room 156 i s progressing 
at a -steady rate . The changeover of al ternators for WWI proper from 
the old 400A c i r c u i t to the new 600A unit was don£vjriday, November 7. 
The 400A unit w i l l be integrated with the 156 s/«.%em Thursday, November 13, 
i f a l l goes we l l , at which point the power f a c u l t i e s for the auxi l iary 
driver wi l l be r^ady. The driver i s exp^ct/w^Aoward the end of November. 

&J414 
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(C.W. Watt) (Continued) 

# 

^ Page 5 

Plug-In Unit Production. A number of minor mechanical problems 
have beset the Raytheon plug- in unit production, out they have been overcome 
and everything should go smoothly from now on. A few plug-in u n i t s , the 
f i r s t , were delivered Friday, November 7, and Raytheon expects t o make up • 
for i t s slow s tar t during the next few weeks. 

(G.A. Young) 

During the l a s t biweekly period, representatives from Raytheon 
v i s i t e d the laboratory and proposed a decimal display system using cores 
for buffer s torage. The problem of ind icators , which i s of in teres t t o us , 
was not d iscussed. 

A t e s t program for the Auxiliary Drum has been written and i s ready 
t o be checked and organized into a f i n a l form. 

A study of the operation of the Punch, Pr inters , the PETR, and 
the Mechanical Reader i s being conducted in ant ic ipat ion of bringing block 
and l i n e diagrams up to date and writ ing an E-note describing the u n i t s . 

3 .0 BEDFORD EXPERIMENT 

(M. Brand) 

Aided Tracking. The analysis of data from the Printing Analysis 
Program using guidance tapes (containing R, #•, y*data) i s completed. The 
resu l t s using NLS-2C-CV smoothing have been checked and plotted and checked 
against the re su l t s using NLS-2C data. I t turns out that the guidance 
programs as wri t ten now do not lend themselves i d e a l l y to use with t h i s 
smoothing in that there i s a discont inuity in heading computation four scans 
before reaching the guidance o f f - se t po in t . When, however, my resu l t s were 
extrapolated these four scans, i t turned out that t h i s type of smoothing i s 
very success fu l . Whereas p l o t s of x and y using NLS-2C y i e l d large over
shoots and long se t t l ing -out times on turns , NLS-2C-CV y ie lds t i g h t , c r i t i c a l l y 
damped tracking of the interceptor course. The smoothing has been written 
i n t o T-210U-12, the basic s ing le -pa ir interception program,where i t w i l l be 
used for the interceptor smoothing. Test w i l l be conducted during t h i s period 
on t h i s program (T-2179)« 

Interceptor Reattack Analysis. C. Grandy and I have written a memo 
explaining two poss ible ways of programming interceptor reattack. We have 
considered a few other ways of attacking t h i s problem but have not as yet 
analyied these methods formally. A conference with Major Baldwin and 
Lt. Mogan, Air Force AI radar observers^ has convia^A us that i f we can 
program even an inaccurate reattack course, AI radar would probably take an 
interceptor t o a successful reattack. - ^ 

n-mm wt n f n H 
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3 .0 BEDFORD EXPERIMENT (Continued) 

(M. Brand) (Continued) 

Final-Phase Interception Program. I have been working with 
C. Zraket, C. Gaudette and C. Grandy on f inal-phase interception f l i g h t t e s t s 
and the rewriting of t h i s program into a master complete interception 
operations program. 

(C. Gaudette) 

The new basic two aircraft interception program (T210U) appears 
to be operating satisfactorily. The magnetic-tape parameter, which stores 
data on the target and interceptor once per scan on magnetic tape for delayed 
printing, is being checked out. When this parameter is working, more 
conclusive information on the operation of the basic program will be obtained. 

Several programs are being continued and rewritten in one program. 
This new program will contain: 

a) bas ic interception 
b) height-f inder 
c) AAA 
d) return-to-base 
e) automatic i n i t i a t i o n from Grenier 
f ) f inal-phase 

Garth, Cahill, Grandy, Brand and Gaudette will assist in the writing of this 
program. 

(F. Heart) 

Single-pair Program. A meeting of in teres ted nart ies was held in 
regard t o th i s orogram. I t was decided that during the next two months, two 
versions of t h i s program would be a v a i l a b l e , a) One version would include 
the main program, certa in display soph i s t i ca t ions , the height-f inder Mot ion , 
the ant i -a i rcra f t s e c t i o n , an automatic i n i t i a t i o n s e c t i o n , and a return-to-
base s ec t ion . This version i s being assembled, standardized, and up-to-date 
copies of the nrogram dis tr ibuted; at the same time as i t i s being given f ina l 
t e s t i n g , b) The second version w i l l include only the main program and the 
final—phase s e c t i o n s . 

During the next two months an attempt w i l l be made, by the interested 
people, t o rewrite i n t o one program, the sect ions of both the above vers ions . 
This i s large ly a question of storage "squeezing." 

Four-Pair Program- Effort i s continuing on a ^ e s c r i p t i o n of a four-
pair program. At the same time, S. Knapp and A. Ward have been writing parts 
of the program. Request for certain equipment change^^Xve been made t o 
H. l i r shner . <"*\!v 

> > > -S3 
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3.0 BEDFORD EXPERIMENT (Continued) 

(F.M. Garth) 

A f l i g h t t e s t , under the direct ion of Frank Heart, was run 
using my Automatic I n i t i a t i o n and Return-to-Base Program. From nearly 
a l l standpoints, i t proved to be operational. 

Two F-5l a ircraft were used with the plan for one t o take off 
from Grenier Air Base while the other observed. I t was hoped that at 
l e a s t three take-off attempts could be t r i e d . However, a delay occurred 
during the f i r s t part of the hour-long f l ight t e s t due to read-in dif
f i c u l t y at the computer. Also, toward the end of the hour the two 
a ircraf t were forced t o land to re fue l . This resulted in only one real 
t e s t run. During i t , prac t i ca l ly a l l the desired features of the program 
worked. They were*, automatic i n i t i a t i o n upon the a ircraft as i t l e f t 
Grenier, manual cessat ion of tracking of e i ther the f ighter or some 
se lected target , display of only the aircraft being tracked, and return-to-
base . 

Besides the above program, I have been working on a display 
program which w i l l enable a display t o be made on any combination of 
the 16 scope l i n e s , each using di f ferent s i zes and different p o s i t i o n s . 

(C. Grandy) 

Interceptor Reattack.See remarks by M. Brand under this 
heading. 

Final Pha3e Interception.Some time has been spent attending 
flight tests and working with other neople in this group rewriting and 
refining the final-phase interception program for inclusion in the new 
basic interception program. 

(S.C. Knapp, A.B. Ward) 

MACT-16 (Multiple Aircraft Tracking) has had a f a i r l y 
successful run on the computer during t h i s period. The automatic i n i t i a t i o n 
worked very we l l , discarding those returns which were missed f i v e times 
i n succession and displaying v e l o c i t y vectors for the tracks i t retained. 
Further work on information displays has been put off unt i l the 2-on-l 
Interception Program has been checked out. Correlation d i f f i c u l t i e s 
have been encountered in th i s program, but we hope that the addition 
of an azimuth examiner and a range gate in the correlat ion sect ion w i l l 
so lve the problem. 

A l i t t l e more work has been done on the Four-Pair Interception 
Program. A system of time-sharing of zero ranges has been decided upon 
t o enable us to have desired displays withouO»nger of los ing any data. 

4 
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p. Rawling) 

Study of the Multiple Aircraft Tracking-17 Program was 
continued, with emphasis on display subprograms. Two short programs, 
(arrowhead,and dotted l i n e between any 2 points) have been completed. 

(C.A. Zraket) 

Two f inal-phase interception f l i g h t t e s t s conducted during 
the past biweekly period have given encouraging re su l t s . One run employing 
a t a i l attack was attempted on October 29. The results of t h i s t e s t 
could not be completely evaluated s ince the interceptor p i l o t did not 
receive our instruct ions t o turn (radio trouble) but, knowing they were 
forthcoming within the minute, made the turn anyway. Although resul ts 
were e x c e l l e n t , there was soaie question as t o the ir v a l i d i t y . 

Three runs employing a head-on attack were made on November k-
All three runs were quite successful , AI (Airborne Intercept) radar pickup 
being ef fected in each case at about 6,000 yards dead-ahead. The i n t e r 
ceptor continued on course along the attack angle (head-on) in each case 
i n order t o evaluate the accuracy of the ca l cu la t ions . The separations 
reported by the target a ircraf t when both a ircraf t passed one another were 
one mile t o the right and 800 and U00 yards t o the i e f t , r e spec t ive ly , 
for each run. This i s about the best one could hope for using a "dead-
reckon'' procedure from the s t a r t of the f ina l phase turn. 

Some time was spent rewriting the above program with 
C. Gaudette, M. Brand, and C. Grandy. This i s for the purpose of conserving 
storage space and for the generation of more sophist icated displays when 
the program i s incorporated i n t o the Single-Pair InterceDt Program. 

Some thought i s being nut i n t o the problem that a r i s e s when 
an a ircraft comes near or crosses the path of another a ircraf t being 
tracked by a computer program. In many cases the wrong track i s generated 
during these s i t u a t i o n s , necess i ta t ing r e - i n i t i a t i o n upon the correct 
a i rcra f t . This problem has troubled us during many f l i g h t t e s t s . A 
method proposed by J. Arnow wherein a pos i t i ona l track i s maintained upon 
data f a l l i n g within a large search c i r c l e about the predicted pos i t ion 
of the tracked a ircraf t i s being inves t igated . When such a pos i t ional 
track i s recognized as a moving target and comes c lose to the tracked 
a ircraf t , the program would automatically cease attempting t o corre late 
and would "dead reckon" the pos i t ion of the tracked a i r c r a f t . Programming 
requirements for the use of t h i s method i n the 2 a/c Interception Program 
are being s tudied. 

Major Baldwin and Lt. Mogan, AI r«u »r observers with the 
Bedford Fl ight Test Group, v i s i t e d the laboratory on November 5 t o discuss 
our f inal-phase methods and procedures. This knowledge w i l l aid them in 
evaluating re su l t s of AI radar pickup clari^C f l i g h t t e s t s . 
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4.0 DATA SCREENING 

(R. L. Walquist) 

^ 

As mentioned in the last biweekly, the velocity of an aircraft 
can create a difference in the positions at which two radars with over
lapping coverage report this target when there is a time difference be
tween these returns. If a correction is not made for this positional 
difference before attempting correlation, two difficulties arise: 

1. The search area or acceptance area used for correla
tion must be increased in size to allow for the target 
movement; 

2. It will not always be possible to associate a radar 
return with the closest target. 

Serious consideration is being giver, to the possibility of pre
dicting new target positions about once es.̂ h four seconds in the Cape Cod 
System whereas smoothing of target position and velocity would be carried 
out about onoe t&ob 16 seconds. For a 450 mph target, predicting every 
4 seconds would keep the error between instantaneous position and pre
dicted position to within • 1/4 mile under steady-state smoothing condi
tions . 

A memo on "Automatic Monitoring of Oata Screening for the Cape 
Cod System" (M-1704) has beer issued. Comments are earnestly solicited 
from those vh o have ideas differing from the ones set forth in this memo. 

In order to obtain some idea about the problems of resolution 
on the 16 inch scopes and especially how well the new off-centering and 
magnification controls for the 5 inch 3copes operate, a program was 
written which displays a numbered grid of 256 boxes. This program has 
not yet been operated. 

(W. S. Attridge, Jr.) 

Preparation of a flow diagram for the tracking section of 
Muldar Tracking Program #2 has been delayed while some sections of the 
program are altered in an attempt to conserve registers. 

(W. A. Clark) 

An overlap ana lys i s of the Tridar system has been completed 
using 32 x 5 milt, Rockport and Sc i tua t e radars and an 80 I 16 mile Bed
ford r a d a r . For these parameters , 75% of the system i s covered by one 
r ada r , 19% by two r a d a r s , and 5% by th ree r a d a r s , wi th 289 square miles 
of uncovere-* area ins ide the Bedford inner range " g a t e . " The u t i l i z a 
t i o n of t h i s system i3 thus 0 . 7 8 . / X J 

A s imi la r ana lys i s of the Cape CobVJ&tftem has been delayed by 
an e r r o r in the coordinate parameter tape u«W>with the over lap program. 
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4.0 DATA SCREENING (Continued) 

(D. Goldenberg) 

a. The multilith master copy of M-1680, "Time Analyses of 
Various Methods of Sorting Data," has been proofread and forwarded to 
the Drafting room and Print room. 

b. An inter-office correspondence, -which will summarize my 
nvork to date on determining the optimum conditions for the size, shape 
and center of the search area for tracking, is being prepared. 

c. A subroutine which reads programs from magnetic tapo and 
stores them in ES was completed. 

(j. Ishihara) 

Checking of Muldar Tracking Program #2 (MTP #2) - correlation 
section continues. It is now ready to be put into final form for tape 
preparation. 

A preliminary flow diagram and description of a "box" sort pro
gram for MTP- correlation have been drawn up. 

(j. Levenson) 

I am still checking MTP #2 (Muldar Tracking Program #2), 9UM1 in 
conjunction with Seward and Ishihara, several refinements have been made, 
and certain routines have been made more compact. I «un also doing some 
programming for the "boxes" scheme of correlation. 

(H. Peterson) 

Under Walquist's d irect ion I have writ ten direct ions for using 
tape #2128—Block Storage on Magnetic Tape—and copies are available t o 
anyone that des ires them. Also I have spent much time in the computer 
room trying to find computer time t o give t h i s and my disp lay program a 
thorough check. 

The display program now works. I t i s in subprogram form and 
requires 55 program r e g i s t e r s , 22 permanent storage r e g i s t e r s , and 5 
temporary 3tor«ee r e g i s t e r s , and displays a pos i t ive number, l t o 99 or 
H, D, or L, above or below any desired point . 

Any spare time I have had has been spent on a l t i tude correct ion. 
An answer t o the following question would be appreciated: Does the h 
that s a t i s f i e s At: A Kt- , 

Z 5 / 3 I dx dy Pi** dx dyOs 

fit*- fJtW 
give me a value of n to that E(x,h) i s ^^«bd average of E(x,y) over the 
rectangle 5 t o 35 and 0 t o 3? ~ \ s 

isainisf iruiir« 
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4.0 DATA SCREENING (Continued) 

(N. S. Potter) 

Work was done on the following programs! 

1. Magnetic tape recording of special block form, con
taining a sum check. 

2. Numerical display of the contents of a register, with 
the center and scope intensification of the display 
specified. 

3. Bar graph display of a block of registers. 

The first was complete, and the second abandoned because of 
the existence of a corresponding program by H. Peterson of virtually 
identical length. Considerable effort was expended in an unsuccessful 
attempt to affect a marked saving in storage The last program wi 11 be 
done shortly and will (a) scale the display to the quantity largest in 
absolute value, (b) display the addresses of the first and last regis
ters involved and the maximum displacement and (o) index the camera. 

(H. H. Seward) 

J. Levenson and I continued checking the correlation section of 
Muldar Tracking Program #2 under supervision of J. Ishihara. Particular 
attention was given to the manually-operated variable-initiation area 
and the procedure for coding and storing positional tracks. Conclusions 
are pending. 

5.0 TRACKING AND CONTROL 

(J. Arnow) 

A flight test held on November 5 produced less than ten minutes 
of usable data from the Rockport and Scituate radars. It appeared ohat 
the radars were slightly out of calibration, but the exact amount could 
not be determined due to small amount of data available from both radars 
simultaneously. It is expected that this difficulty can be cleaned up 
by means of another flight test which will be held during the next bi
weekly period. 

The data obtained did help to check out a number of programs 
that had been previourly written but not tested due to the lack of data. 

It is hoped that data from all programs having to do wi th Sim
ula t ed data will have completed their function in the very near future. 

(M. Frazier) .^ 

The Bedford-Rockport Two-Radar S ing le -Ai rc ra f t Tracking Program 
has oeen run , wi th only one minor and o b v i o u s e r r o r showing. I t should 
be f u l l y opera t iona l by next week. 

AT 
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^ 5.0 TRACKING AND CONTROL (Continued) > * 

(M. Fraz ier ) (Cont inued) 

The sepa ra te - t r ack ing common-velocity two-radar s imula ted-data 
t r ack ing program i s nea r ly complete and should be run next week. 

Thought i s being given t o a t h r e e - r a d a r s i n g l e - a i r c r a f t t r a c k 
ing program (Bedford-Rockport-Scituate) and t o a two- or t h r e e - r a d a r two-
a i r c r a f t t r ack ing program. The "semi- rea l - t ime" technique (see biweekly 
of Apr i l 25 , 1952) may prove useful f o r these problems. 

( j . Hayase) 

•*•% The study of methods of obtaining height information when twc 
V v radars track a single aircraft has been abandoned temporarily. A flow 

diagram for a system that doe3 not use height information is being di-awn. 

(W. Lone) 

The cause of the display trouble explained in the last biweekly 
has been found. An rc_ order ia followed by an rd_ to determine whether to 
initiate on a displayed position. Since an rd_ redisplays the point, ap
parently there is enough of a shift in the deflection to give a double 
display. 

The computer request for the simulated version of the two-radar, 
single aircraft-tracking program with times and positions averaged was 
submitted before the position change of the cl_ order. This tape is being 
converted again. 

Some time has been spent in developing a tracking method which 
will prevent the loss of an aircraft track and fix on another one wi ich 
may cross the flight path of the first. 

(A. Mathiasen) 

TRASACT-3PAD (a two-radar s i n g l e - a i r c r a f t t r ack ing program— 
t h r e e - p o s i t i o n average dev ia t ion ) was run with no gross e r r o r s d e t e c t 
a b l e . There was t roub le t rack ing the t a r g e t through c l u t t e r which i n d i 
cates t h a t a b e t t e r method of c o r r e l a t i n g be used than t h a t p r e sen t l y 
employed. Some minor improvements are being made. 

An annoying phenomenon, common t o the above program and a 
t r ack ing program of W. Lone ' s , t h a t of d isp laying more po in ts than one 
ought, a phenomenon which was not iced e s p e c i a l l y wi th t e s t patterns, .was 
apparent ly t r aced t o i n s t a b i l i t y in the d e f l e c t i o n system caused by the 
r ed i sp l ay of a point when an rd_ order follows a ^ ^ c order as happens 
when i n i t i a t i o n ia through the in -out r e g i s t e r / ?he exact condi t ions 
t h a t aggravate t h i s aber ran t d i sp lay are notiehown. 

f /-"No 
™ A minor e r r o r was found in TRASACT-3PBF (• two-radar t r a c k i n g 

program using simulated data and tak ing 19h£ best f i t da ta of both r a 
d a r s ) . I t s c o r r e c t i o n ahould l e t the program work as in tended . 

-JUULEJ UlM 4 k h 
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5.0 TRACKING AND CONTROL (Continued) 

(A. Mathiasen) (Continued) 

RTPR (a s i n g l e - r a d a r t racking program) has been r e t e s t e d 
in conjunct ion with W. Lone 's c o r r e l a t i o n p a t t e r n p r i n t parameter and 
i s opera t ing s a t i s f a c t o r i l y . 

SYMDLDATA (Syn the t i c Muldar Data) f a i l e d of operat ion for 
an ag ye t undiscovered reason. 

(B.R. S tah l ) 

Most of the biweekly per iod was spent in p u t t i n g the TRASACT BF 
( two-radar s i n g l e - a i r c r a f t t r ack ing , b e s t f i t ) program into f i na l coded 
form. Al so , the Rockport Azimuth-Examining Program was f i n a l l y checked 
out and seems to be working p rope r ly . 

6.0 AIR DEFENSE CENTER OPERATIONS 

(John J . C a h i l l , J r . ) 

Together with F. Heart, and J. Arthur and W. Martin of Group 22, 
a study of height-finder operations has been undertaken with a view 
toward improvement in technique and equipment. Flight tests for this 
purpose were conducted on October 28 and November 6. Results of the 
tests and of the study will be given in a memo soon to be released. 

Computer time finally became available, so that an attempt to 
check out the Simplified Height-Finder and AAA Program, T 2115, could 
be made. To date, operation has been fairly successful, save for 
a peculiarity in angle display. An error has been found to account 
for this, and another attempt to check the program out will be made 
in the next day or two. T 2116, the interim height-finder program, 
is now operative. 

The radar equipment at the AAA station at Nahant has been sent 
away for repairs, so no AAA Guidance tests have been possible. 

(P.O. Cioffi) 

My visits to the Air Traffic Control Center continued this period 
but with some interruptions for the purpose of assisting in flight 
test activities. My main effort at the ATCC, so far, is still famil
iarization of control procedure and the study of a number of publications, 
mostly by CAA, on various subjects related to air traffic control. 

jt? 
# 

« * 
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6.0 AIR DEFENSE CENTER OPERATIONS (Continued) 

(F. Heart) 

1 . As a result of several discussion with members of Group 22 , 
modifications were made in the equipment a t the Rockport MPS-4 Radar 
and in the procedure for us ing this radar. An inconclusive f l i g h t 
t e s t was held to test these changes, and another t e s t w i l l be held 
next week. A memorandum containing a description of the changes and 
an evaluation of the MPS-4 i s being writ ten by J. Cahill and wi l l 
be issued s h o r t l y . 

2 . Several procedural changes have been made in f l i g h t -
t e s t record keeping. The two forms, "Flight Test Request" and "Flight 
Test Record" have been combined into one form. Members of Group 61 
have been requested to complete an "analysis" or "summary of resul t s" 
soon after each f l i gh t t e s t . A more complete record of troubles 
i s being kept to f a c i l i t a t e summarizations of troubles at regular 
monthly i n t e r v a l s . 

(F.A. Webster) 

Work i s continuing on a memo that discusses the general 
problems of information transfer between human operators and computing 
equipment. Mention was previously made of the c r i t i c a l transfer-out 
problem that re la t e s to displays in an a i r defense system. An e s s e n t i a l 
question here i s : How should displays be categorized and manipulated 
to enable d i f ferent groups of personnel to make decis ions that are 
coordinated with the operation of the system as a whole and are su i table 
for a l l load conditions? It was also suggested that for certain command 
applications the transfer-in ( to the computer system) of special 
command instruct ions might be made more d irec t . The problem of 
information transfer i s , however, c lose ly linked to the methods by 
which the computer i t s e l f s e l e c t s and processes data. Discussion 
of t h i s aspect of the problem wi l l a l so be included. 

7.0 ASSOCIATED STUDIES 

(E.J . Craig) 

Some success in representing convergence of an i terat ion 
process by analogy with a step response of a servo has been achieved. 
Limitations on convergence as well as an ent ire ly new viewpoint i s 
achieved. The method shows promise. 

Future plans involve application of such methods to other 
forms of i t e r a t i o n and relaxation procedures. 

The review of the ent ire f i e l d of Numerical Methods i s 
substant ia l ly complete. 
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ASSOCIATED STUDIES (Continued) 

(J. Hayase) 

1. An attempt to establish rigorous definitions of terms 
arising in WWII Air Defense System is in progress. 

2. Coordinates of radar sites in the Cape Cod System wore 
transformed onto a tangent plane situated at a chosen point within 
the system. The new coordinates of the sites on the tangent plane 
have been computed. 

(J. Levenson) 

During the early part of the biweekly period, a study was 
undertaken of the nature of the correlation process. This did not 
prove to be too valuable, and has been dropped for the present. 

(W. Linvill) 

The past two-week-period has been spent in preparation of 
a report on sampled-data servos. A start i s being made by Ed Craig 
on looking at simple i terat ion procedures as feedback systems. 
While a couple of simple cases have been worked out, no completely 
de f in i t i ve resu l t s are avai lable y e t . 

(a . Bawling) 

Study of the Von Neumann memorandum on a i r defense was 
continued, with a view towards presentation at a conference meeting. 

A complete bibliography of reports and documents (concerning 
such topics as a i r defense, interceptor control systems, track-while-seaui 
programs, comprehensive display systems, e t c . ) avai lable from Lincoln 
Laboratory Library i s avai lable on cards in my possess ion. 

(W.I. Wells) 

Work is continuing on a general method of separating noise 
from signals. Quite general relations have been obtained which allow 
optimum smoothing of those types of signals where the first probability 
distribution of the second derivative is stationary, and the second 
derivative is constant over very small intervals in time. This type 
of wave has the property that it closely resembles many "practical" 
situations of interest. 
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8 . 0 COMPUTER OPERATIONS 

( J . Arnow) 

The following is a summary of computer time used "by Sroup 61 
during the past biweekly period. 

Equipment Characteristics 

MEW Tracking and Control 

Data Screening 

Multiple Radar Tracking and Control 

Air Defense Center Operations 

Library of Subroutines 

Indoctrination Programs 

Miscellaneous 

1.25 

12.00 

1.50 

3.75 

1.50 

0.50 

0.25 

4 .25 

Subtotal 

Flight Tests 

Calibration 

Demonstration 

Equipment 

Time los t 

Time not used 

25.00 

6.00 

0.50 

1.50 

1.00 

7.25 

13.75 

Total 55.00 

•Nr* 

# 

& 

COH F I B E R THAI. 
M H B M M 
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Date 

Oct 27 

Oct 29 

Oct 30 

Oct 31 

Nov 3 

Nov 4 

Nov 5 

Nov 6 

flftWTXWr 
Scheduled Test 

1000-1200 Qaudette 
Three Dim. Intercepts 
Two Aircraft 4 

1400-1600 Heart 
Take-off In i t ia t ion 
Two Aircraft 6 

1000-1200 Zraket 
Final-phase Intercepts 
Two Aircraft 

4 

1400-1500 Qaudette 
Two A/C Intercepts 

4 

1000-1200 Arnow 
Coverage Rockport & 
Scituate One A/C 2 

1000-1200 Zraket 
Final-phase Intercepts 
Two a ircraf t 4 

1400-1600 Heart 
Jet Coverage 
Two Aircraft 4 

1000-1200 Zraket 
Final-phase Intercepts 
Two Aircraft 4 

1000-1100 Cahill 
AU Test One A/C . 

1100-1200 Qa*th 
Take-off In i t ia t ion 
Three Aircraft 3 
1400-1600 Arnow 
Coverage Rock. & S c i t . 
One Aircraft 2 

1000-1100 Gaudette 
Three Dim. Intercepts 
Two Aircraft 2 
L100-1200 Knapp 
Pwo-on-One Intercepts 
Three Aircraft 3 

OF FLIGHT TTP.ST sfiRmnn, 
Test Held 

Height-Finder Test 
one a ircraf t 

2 

Cancelled 

As Scheduled 

4 

As Scheduled 

4 

Gaacetled 

Cancelled 

Cancelled 

As Scheduled 
.4 

Cancelled 

Held with two 
a i rcra f t *& 

As Scheduled 
2 

Held: Height-Fi-der 
t e s t , three a i rcraf t 

3 
Held: Two A/C 

Intercept* 
2 

2 
Reasons for Changes 

in Schedule 

No f ighter a ircraf t 
avai lable 

Weather 

Note: unable to obtain 
B-25 with A.I . from 
6520th; used JD#1 froz. 
Project Meteor 

Used Inst . Lab. B-26, 
unable to obtain 
f ighter a/c from 6520* 

No aircraft avai lable 

Computer Schedule 
revised Insta l la t ion 
Dav 

Wee ther 

AAA Battery not 
avai lable 
Only one f ighter a/c 
ava i lab le , A one 
observer a/c 

Needed Height-Finder 
data 

Two-ont-One Program 
Not Ready 

Total Hours Scheduled = 44 vJEotal Hours Held = 23 

At- f+t® E OSTIk 
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10.0 PUBLICATIONS 

(M.R. Susskind) 

The following material has been received in the Library, 
Whittemore Building, and is available to Laboratory personnel: 

LABORATORY REPORTS 

1. "Discussion of Group 61 GOC Tests of October 14, 1952 and October 21, 
1952, M. Brand, October 28, 1952, M-1695, pp. 1-2. 

CONFIDENTIAL 

2. "Automatic Digital Indicator Display Halts," D.R. Israel, October 20. 
1952, M-1683, pp. 1-11. (FOR INTERNAL DISTRIBUTION ONLY) 

CONFIDENTIAL 

3. "Flight Test Schedule for Month of November," A.P. Hill, October 30, 
1952, M-1702, pp. 1-2. 

CONFIDENTIAL 

4. "Automatic Monitoring of Data Screening for the Cape Cod System," 
R.L. Walquist, October 30, 1952, M-1704, pp. 1-10. 

CONFIDENTIAL 

5. "Group 61 Air Defense Biweekly, October 24, 1952," M-1698, pp. 1-17. 

CONFIDENTIAL 

TECHNICAL REPORTS 

It "Errors in Angle Radar Systems Caused by Complex Targets," 
J.B. Angell, Meteor Report No. 77, M.I.T. Guided Missiles Program, 
Research Laboratory of Electronics, October 15, 1951, Lib. No. 2120C. 

CONFIDENTIAL 

2. "A Near-Infrared Contrast Study of Aircraft Against Day Sky Back
grounds," T.R. Whitney, L.W. Nichols, NAVORD Report 1957, U.S. 
Naval Ordnance Test Station, Inyokern, China Lake, California, 
April 7, 1952, Lib. No. 2121C. 

CONFIDENTIAL 

3. "Index of Air Force Electronic Components Under Development," 
(This issue supersedes all previous issues which should be destroyed), 
Components & Systems Laboratory, Weapons Components Division, 
Wright-Patterson Air Force Base, Ohio, June 2»xl952, Lib. No. 2122R. 

X / V RESTRICTED 

3> 

(b Uj IFTH ILi I II k I 
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10.0 PUBLICATIONS (Continued) 

(M.R. Susskind) (Continued) 

4 . "Computer Control of 100 Aircraft ," Report No. R9, Control Systems 
Laboratory, University of I l l i n o i s , Urbana, I l l i n o i s , August 1952, 
Lib. Ho. 2119C. 

CONFIDENTIAL 

5» "Quarterly Progress Report, Division 2-Aircraft Control and Warning, 
Division 6-Digital Computer," Lincoln Laboratory, M.I.T., June 1, 
1952, Lib. No. 2135. (Downgraded to CONFIDENTIAL by reason of 
removal of SECRET material included in pages V-XVIII i n c l u s i v e . ) 

CONFIDENTIAL 

6. "Progress Report No. 5, XSSM-A-14 (REDSTONE) Miss i le ," Ordnance 
Corps, Department of the Army, Redstone Arsenal, Huntsvi l le , 
Alabama, July 1-September 30, 1952, Lib. No. 277/S. 

SECRET 

7. "The CORPORAL Guided Missi le XSSM-A-17," Bimonthly Summary Report 
No. 31a, Jet Propulsion Laboratory, California Inst i tute of Tech
nology, Pasadena, July 1-September 1, 1952, Lib. No. 278/S. 

SECRET 

8. "A Simple Optical Techniaue for Filtering and Displaying Radar 
Data," Preliminary Report, Report R-25, Control Systems Laboratory, 
University of Illinois, Urbana, Illinois, September 23, 1952, 
Lib. No. 276/S. 

SECRET 

^ 

rf 
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