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1.

ANALYSIS

(W. n. Welchman)

It was mentioned in the last bi-weekly that the proper
positioning of an intercepting airoraft at the start of the
final phase of an attack had been discussed with !r. Cras
and Yr. Fieldman. Purther consideration indicates that their
requirements could provably be met in theory by steering a
collision course aimod at an imaczinary target traveling on a
track parallel to that of the real target. Whether it will
be possible to derive the required accuracy from radar observa-
tions is another matter.

J. W. Forroster has asked for proprams to demonstrate whether
auxiliary magnetic drum storage with associated control circuits
could preatly increase the usefulness of Whirlwind with 256 or
512 registers of ES. For this purpose provisional methods of
operation havo boen drawn up and these have been discussed with
R. R. Everett.

The plotting of an exponential solution of a differential
equation in a test storage program prepared for course 6,535
led to an interesting phenomenon, Variation of the damping
cosfficient led to a divide alarm when the second derivative
was being ocomputed. This seemed peculiar at first because the
true value of the second derivetive was quite olearly a small
quantity. Tt was then observed that the solution as plotted by
the computer split into two branches. This is acoounted for by
the faoct that with certain values of the damping coefficient and
the extrapolation interval an error in the value of y for one
partioular value of x oauses a larger error of the opposite
sign at the next value of x. Consequently the oomputer plots
points alternatively above and below the true curve. These points
gonerate two ourves on either side of the true ourve and the two
curves get further and furthor away from the true ourve until
the falee y'' associated with the erroneous points causes an
overflow,
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With C. VW, Adams' help a new type of arocosine subroutine
has been unearthed from Wilkes' report on the EDSAC programs.
This subroutine is based on a clever algorithm, in which the
successive digits of the angle sought are determined according
to the sign of the given cosine of the angle, the cosine of
double the angle, of quadruple, of ooctople, s « « , eto, of
the angle. The program is easily convercad to get the arcsine,
rather than the arccosine, and might be useful in our work. It
has the advantage over other arcsine programs that it is shorter
(ocoupies less storage if one counte the extra subroutines other
arosine programs make use of) and more precise.

(J. . Selzer)

Discussed means of private line communications of computer
output to airoraft with representatives of Air Force Cambridge
Research Lab and R. Wieser. Since the transmission must be
serial, the question was whether to use the in-out register of
WWI 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 reasons: first, it
will not tie up the whole computer until each word is actually
transmitted; second, it permits greater flexibility of recoding
a message for security purposes. The question of timing the
transmissions with respect to the operation of the computer is
being further considered.

(Do Re I‘r”l)

The major part of the past bi-weekly period was spent on
vacation. Since my return the chief effort has been in ccordinating
and planning the final phases of the work necessary for oarrying
out an interception. Some consideration has been given to
ohanges in programs (for example == use of r, © coordinates)
which may be made possible when the dipital PPl display is avail-
able and also to various phases of problems which we shall
handle after performance of a successful interception.

(Ro L. '-‘ia.lquilt)

The greater portion of the past bi-weekly period was spent
in familiarizing C. Gaudette and H. Saxenian in the operation of
the oomputer and the use of test storage. The program run on the
computer was the solution of a second order differential equation
which arose in oconjunction with W. C. Welohman's oourse (6,535,
note 24). Some changes had to be made in the pr@n to improve

the display. The ocourrence of overflows pro pful in
pointing out particular details of computer ion. After a
successful solution to this problem was o s an attempt was
made at familiarizing Gaudette and Saxen th ES. Considerable

progress vas made and their program for rmining the error in
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(R. L. Walquist) - continued
an arotangent formula was run suocessfully.

Some thought has been given to the rate of rotation of the
radar antenna and the rate at which inflormation is being received
over the phone lines. The antemna rotation, with MTI, is sup-
posedly 2 rpm, while the rate of receipt of information iz sup-
posedly once each 1/60 of a second. However, while running
some of our display programs on the computer, it has been noticed
that the antenna speed might be somewhat greater than 2 rpm.

This poses a very serious problem, since all present trecking
programs count the number of pieces of information recsived 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 one new piece of information each 1/50 of a second). In

order to study the problem, H. Saxenian is working on a program

to determine tho total number of counts between successive returns
from the same target. Allowance is also made in the program for

a study of “the time needed for printing out information on the
Flexowriter equipment.

(JI m)

The major portion of the last bi-weekly period was spent on
vacation. Consequently, the only conatructive work acocomplished
was the addition of the data simulation program to D. R. Israel's
program for tracking a single airoraft (RTP-II) in order to test
the latter.

(0. H. Gaudette )

The program for optimizing the arotangent formula (sece Bi-woekly
Nove. 10, 1950) was run successfully on the computer on January 4th,
On the first trial on January 2nd an error on the tape was discovered,
At this time no significant information was obtained since ES was
operating imperfectly. On January 4th the ocorrected tape was read
into the computer for the scoond trial of the program. A frequent
gain of digit 12 4in the address of a ta order limited progress.
The first part of the program, the computation and displey of
the maximm error of the arctangent epproximation and the plotting
of the error ocurve for a particular value of b, gave satisfactory
results. The values of b and k, a constant to_ inoroase the
deflection on the scope, were changed manua The second part
of the program, the computation and displ he value of b
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(C. Ho Caudette) = continued

that gives the least maximm error and the plotting of the
maximum error vs. b, gave the expected results on two trials.

The solution of the differential equation
2

oza .9 P
| PE+y=2(x)

where f(x) = 2(x - xz) and < i(b(l

was run in test storage on December 26th. The program displays
both the function f(x) and the solution of the differential
equation for selected values of the constants b and c¢. When

an overflow did not ocour, a sufficient number of oscillations

of the solution for demonstration purposes could not be obtained,

R. Walquist suggested socale factoring to remove some of the
limitations on the constants b and o0. On December 28th a revised
program gave satisfactory results when an overflow did not occur,

The possibility of using (r, ©) coordipates in tracking is still
under consideration. In conjunction with this, Israel's tracking
program has been studied in detail,

(1. Saxenian)

A program to check the exact rate of input of radar data from
Bedford, and the amount of information skipped by the computer
while printing n ocharacters and a carriage return has been
written. -

A modification of the tracking and selected data print program
provides for the €-6-4 reversed mode of input which will make
manual intervention more convenient. It plote a oircle 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 oomputer.
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e, RNCINEERING
(0. R. Vioger)

During the past two weeks the radar at Bedford has
not been operated becmse the cperating personncl have
been on vacation. Operation will be resumed Nonday,
Jamary §. It 1s estimated that adbout a veek of
experimental operation of the new radar will be required
before flight tests are made.

The digital FPI dieplay vhich AFCHL is Muilding for
WWI is scheduled for delivery during the veek of Jamary 8§,

Nossrs. Staples, Ryan, Tariot, and Wulfberg of the
conmunicaticns seotion of AVCEL wisited us to discuss
methods of comnecting a future automatic ground-to-air
communication link to WWI, The commanication link will
tranemit data serially using pulse code modulation.
Hovever, they prefer a parallel cutput from WWI so that
the oonversion from parallel to serial can be dones
arbitrarily for military seourity. For this reason it vas
deoclded that no attempt would e made to utilise the existing
WW1 in-out register and that they would design their
oquipment to work off the new WWlI in-out register.

The present plan at AFCRL includes a flip-flop register
wvhich would receive parallel data from the WWI in-out
reglster, Tho digits would then bs shifted off the data
link register in about 25 milliseconds. A new word camnot
be read into the data link register until the shifting is
ocompleted. The data link reglster, control, and encoding
oquipment when buils will be installed in the Barta Building.
The radio tranmitter might also be installed here, although
this 418 not yet certain.

Most_of the equipment needed for a trial interception
is nov ready. Ome of the difficulties is getting a radio
frequenay for ground-to-alr transsission to the
Instrunentation Laboratory airoraft. This is being worked
out by Green of Instrumensation and Staplos at AFCRL,
Probably a receiver channel in the aiferaft will have to be
shifted to the AFCRL frequenay. '
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