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1 . ANALYSIS 

(W. f\ ffelchman) 

I t was mentioned in the l a s t bi-weekly that the proper 
posi t ioning of an intercepting airoraft at the s tart of the 
f inal phase of an attack had boen discussed w i th Mr. Cras 
and !ir. Pieldman. Further consideration indioates that the ir 
requirements oould probably be met in theory by steering a 
c o l l i s i o n course aimod at an imaginary target trave l ing on a 
traok para l le l to that of the real target . T-ihether i t w i l l 
bo possible to derive the required accuracy from radar observa­
t ions i s another matter. 

J. W. Fbrroster has asked for programs to demonstrate whether 
auxi l iary mappietio drum storago with associated control c i r c u i t s 
oould greatly increase the usefulness of 'Jhirlwind with 256 or 
512 regis ters of ES. fbr t h i s purpose provisional methods of 
operation havo boen drawn up and these have been discussed with 
R. R. Everett . 

The p lo t t ing of an exponential so lut ion of a d i f f erent ia l 
equation in a t e s t storage program prepared for course 6.535 
led to an in teres t ing phenomenon. Variation o f the damping 
ooef f io lent led to a divide alarm when the second derivative 
was being computed. This seemed peculiar at f i r s t beoause the 
true value of the second derivative was quite d e a r l y a small 
quantity. I t was then observed that the so lu t ion as plotted by 
the computer s p l i t into two branohes. This i s accounted for by 
the faot that with certain values o f the damping ooeff io lent and 
the extrapolation interval an error in the value of y for one 
particular value of x causes a larger error o f the opposite 
s ign at the next value of x. Consequently the oomputer p lots 
points a l t ernat ive ly above and below the true ourve. These points 
generate two ourves on e i ther s ide o f the true ourve and the two 
ourves get further and furthor away from the true ourve unt i l 
the fa l se y " associated with the erroneous points oausos an 
overflow. 
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(J. V, Salsar) 

With C. If. Adams» help a now type of arooosine subroutine 
has been unearthed from Wilkes' report on tha EDSAC programs. 
This subroutine is based on a clever algorithm, in which the 
suooessive digits of the angle sought are determined aocording 
to the sign of the given oosine of the angle, the oosine of 
double the angle, of quadruple, of ootople, » • e , etc. of 
the angle. The program is easily converted to get the arosine, 
rather than the arooosine, and might be useful in our work. It 
has the advantage over other arosino programs that it is shorter 
(oooupies loss storage if one counts the extra subroutines other 
arosine programs make use of) and more preoiseo 

Disoussed means of private line communications of oomputer 
output to airoraft with representatives of Air Fbroe Cambridge 
Research Lab and R. Wieser. Sinoe the transmission must be 
serial, the question was whether to use the in-cut register of 
IWI for converting from parallel to serial or transfer the word 
in parallel to a buffer register and then do the conversion 
The latter scheme was agreed upon for two reasonst first, it 
will not tie up the whole computer until eaoh word is actually 
transmittedi second, it permits greater flexibility of reooding 
a message for security purposes. The question of timing the 
transmissions with respect to the operation of the oomputer is 
being further considered,, 

(D. R. Israel) 

The major part of the past biweekly period was spent on 
vaoatlon. Sinoe my return the chief effort has been in coordinating 
and planning the final phases of the work neoessary for oarrying 
out an interception. Some consideration has been given to 
ohangos in programs (for example — use of r, 0 coordinates) 
which may be made possible when the digital PP1 display is avail­
able and also to various phases of problems whioh we shall 
handle after performance of a successful interception. 

(R. I.. 7/alquist) 

The greater portion of the past bi-weekly period was spent 
in familiarizing C. Caudette and ft. Saxenian in the operation of 
the oomputer and the use of tes t storage. The program run on the 
oomputer was the solution of a seoond order differential equation 
whioh arose in conjunction with W. 0. Welohman's oourse (6.5S5, 
note 24)o Some ohanges had to be made in the program to improve 
the display* The ooourrenoe of overflows provqdSj^lpful in 
pointing out particular details of computer qmcrfiono After a 
suooessful solution to this problem was obtained, an attempt was 
made at familiarising Oaudetto and SaxenistpTftth ES. Considerable 
progress was made and their program f or ^h$eraining the error in 
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(H. L. Walquist) - continued 

an arctangent formula was run successfully. 

Some thought has boen given to the rate of rotation of the 
radar antenna and the rate at which information is being received 
over the phone lines„ The antenna rotation, with ISTI, is sup­
posedly 2 rpm, while the rate of receipt of information is sup<» 
posedly onoe eaoh l/50 of a second. However, while running 
some of our display programs on the computer, it has been noticed 
that the antenna speed might bo somewhat greater than 2 rpm<> 
This poses a very serious problem, sinoe all present traoking 
programs count the number of pieces of information received in 
order to determine when the antenna has made a complete revolution 
(this corresponds to 1500 counts for an antenna speed of 2 rpm 
and ono new piece of information eaoh l/50 of a second)„ In 
order to study the problem, H. Saxenian is working on a program 
to determine tho total number of oounts between successive returns 
from the same target. Allowance is also made in tho program for 
a study of "the time needed for printing out information on the 
Flexowriter equipment. 

(J, Arnow) 

The major portion of the l a s t bi-weekly period was spent on 
vacation. Consequently, tho only constructive work accomplished 
was the addition of the data simulation program to 1). R. I s r a e l ' s 
program for tracking a s ingle a ircraf t (RTP-II) in order to t e s t 
the l a t t e r . 

(C. H. Gaudette) 

The program for optimising the arotangent formula (soe Bi-woekly 
Nov. 10, 1950) was run successful ly on the computer on January 4th. 
On the f i r s t t r i a l on January 2nd an error on the tape was discovered. 
At t h i s t i n e no s ign i f i cant information was obtained since ES was 
operating imperfectly. On January 4th the corrected tape was road 
into the computer for tho sooond t r i a l of the program. A frequent 
gain of d i g i t 12 in the address of a ta order limited progress. 
The f i r s t part of tho program, tho computation and display of 
the maximum error of the arotangent approximation and the p lo t t ing 
of the error ourve for a particular value of b, gave sa t i s fac tory 
r e s u l t s . The values of b and k, a oonstant to increase the 
de f l ec t ion on the scope, were changed manuaLlC) The second part 
of tho program, the computation and displa^tf&xhe value of b 
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(C. Ho Gaudette) - oontinued 

that gives the leant maximum error and the plotting of the 
maximum error vs. b, gave the expeoted results on two trials. 

The solution of the differential equation 

where f(x) - 2(x - x2) and o < | < b < l 

run in test storage on December 26th. The program displays 
both the function f(x) and the solution of the differential 
equation for seleoted values of the constants b and c. When 
an overflow did not occur, a sufficient number of oscillations 
of the solution for demonstration purposes could not be obtained* 
R. Walquist suggested soale faotoring to remove some of the 
limitations on the constants b and oa On Deoember 28th a revised 
program gave satisfactory results when an overflow did not occur. 

The possibility of using (r, ©) coordinates in traoking is still 
under oonsideration. In conjunction with this, Israel's traoking 
program has been studied in detail* 

(H. Saxenian) 

A program to oheok the exaot rate of input of radar data from 
Bedford, and the amount of information skipped by the computer 
while printing n characters and a carriage return has been 
written. "" 

A modification of the traoking and seleoted data print program 
provides for the 6-6-4 reversed mode of input whioh will make 
manual intervention more convenient. It plots a oirole instead 
of a spiral and prints x and y to the nearest hundredth instead 
of the nearest tenth. 

The arctangent display program has been run satisfactorily on 
the computer* 
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(0. Ho Vlooer) 

During tho past two weeks tho radar at Bedford baa 
not boon operatod beoauee tho operating personnel have 
boon on vacation,, Operation will bo romaed Monday, 
January S„ Zt i s estimated that about a week ot 
experimental operation of tho now radar will be required 
before flight teste are aade. 

Tho digital PPI display vhioh A?CHL i s building for 
VVZ i s scheduled for delivery during the week of January 8. 

Messrs, Staples, Ryan0 Tarlot, and Vulfberg of the 
oomn.nl cations seotion of AFCBL visited us to discuss 
aethods of connecting a future automatic ground-to-air 
coossunioatlon link to WI. The communication link v i l l 
transmit data serially using pulse code Modulation. 
Howevero they prefer a parallel output fron WX eo that 
the oonvereion fron parallel to serial oaa be done 
arbitrarily for Military security. Tor this reason i t was 
decided that no attempt would bo made to uti l ise the existing 
WX In out register and that they would deeign their 
equipment to work off the new WVX in-cut register«, 

The present plan at A?CHL includes a f l ip flop register 
which would roooive parallel data from tho WX in-cut 
register,, The digits would then be shifted off the data 
link register la about 25 allllseooads. A new word cannot 
be read into the data link register until the shifting i s 
ooaplotedo The data link register, control,, and enoodlng 
oqulpaent when built will bo installed in the Barta Building. 
The radio transaitter night also be Installed here0 although 
this i s not yet oertain. 

Most.of the oqulpaent needed for a trial interoeption 
i s now ready. One of the difficulties i s getting a radio 
frequency for ground-to-air transmission to the 
Instrumentation Laboratory aircraft. This i s being worked 
out by Oreen of Xnstruaeatatlon and Staples at AFC8L. 
Probably a reoelver channel in the aircraft will have to be 
shifted to the ATCRL frequence/. jC-

http://oomn.nl
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EBOISKBBIHD (continued) 

(Do A. Buck) 

Inte l l ig ib le reproduction hat been obtained from the 
Bedford roleo-llnk recording system using a seven kiloo/ole 
voice-nodulated oarrier. A f i l t e r was designed and 
oonttruoted to remove frequency components in the clipped-
tpeeoh waveform abore two kilocycles. Zhese were riding 
through the modulator and high-pass ni l t ip lox protection 
f i l t e r and introducing dittortion into the system. Design 
of the doscdulatloa equipment i t in progrott. Circuitry 
hat been coapleted to make the M toope "tt-J'-Both* select or 
tvitoh operative* Modification of the l ine driTing stagea 
in the Intensification gate generator i t under consideration 
so at to make the outputs adjustable, ftaall Tariationt in 
oosspontnt Taluet teen to be Baking the order $P produoe a 
sl ightly brighter spot on the M-toope than doss the order 

A te t t tetup hat been prorldod at a permanent feature 
in the special display raok« Zhlt provides for &.axlt 
Intensification gates Cvlth rettorert blanked out) to a l l 
three soopos without use of the computer. 

(Ho J. Elrthntr) 

Construction of the second light-gun amplifier chassis 
hat been coapleted. Shit unit i s presently undergoing tett« 

A teoond light-gun wil l be construoted to operate vith 
this new chassis. When this construction i t complete, 
the llght~gon unit presently being uted wil l be Modified 
to that i t wi l l be interchangeable with the new equipment. 


