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Project Whirlwind 
Servomeonanisms Laboratory 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 

SUBJECT: BI-WEBKLT REPORT, PART I I , September 17, Ifljg 

fo : 6345 Engineers 

from: Jay V. Forrester 

6.0 MATHEMATICS 

(S. Reich) 

The study of methods for the numerical solution of partial 
differential equations i s being continued. A scheme for obtaining 
a solution to Laplace's equation in two dimensions i s receiving 
attention at present. 

A summary of the work of the Mathematics Group has been pre­
pared for the August Summary Report. 

(J. V. Carr) 

An investigation of round-off error using a consistent round­
off "up" and consistent round-off "down" (rounding off all posi­
tive numbers up, and a l l negative numbers down, for instance) 
was nade In an attempt to have the machine determine i t s own round­
off maximum error. This i s not yet determined to be possible, 
but wi l l be further investigated. 

Planning of a program for fu l l matrix manipulation under sub-
programming Is also under way. 

(M. Daniloff) 

A seminar lecture wae given to the mathematics section on 
the subject! The use of differential lneaualities for establish­
ing bounds on the approximate solution of ordinary differential 
equations of arbitrary order." 

Engineering Bote E-lUg entitled "The Mechanism of Secondary 
Emission from the Inner Regions of Ionic Crystals" was completed 
and distributed to the members of the Storage Tube Oroup. 
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6.0 m—mfli (coai.) 
(M. Daniloff) 

Since the e lectrical capacity of a meoh ia appreciably smaller 
than that of a plate , a study of the deflection of an indiTidnal 
wire of the grid of the e lectrostat ic storage tuba has been started. 
In contradistinction to calculation* previously made (Cf. Memo. 
M-216) the bending s t i f fness of the vires i s being taken into con­
sideration (a most significant factor) , as vai l as the fact that 
Inr *t\m fllF»fit1ftP *•* * ^ ° n *te deflection actually takas olaca. 
the individual vires are in effect "fixed" at the supports„ The 
significant factor of the stretch of the vire l e elao considered. 

(A. Orden) 

The write-up of my report on coding for simultaneous equations 
was completed, 

(P. Babinovits) 

• sosBlnar on numerical solution of differential equations was 
presented to tba mathematics group. 

A ood* was prepared for system* of thr special differential 
aquation type y* * £(xtj) which save a 50£ in time v l th but jmall 
increase In code length i n comparison v l th the standard Range-
Eatta Method. 

(A. J . Perils) 

A report on numerical method* of solving linear integral 
equation* ha* bean scapleted. The purpose has bean to rorrey exist­
ing method* as vail a* to postulate other* vhich may prove valuable. 

U 
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7 .0 IKTCT AMD OUTPOT 

7*1 Eastman Kodak Recorders 

(H. a. Boyd) 

Eastman expects to have a second breadboard mechanical 
assembly In operation this week. This assembly incorporates 
all of the latest mechanical design changes, and, if it per­
forms satisfactorily, will serve as the production prototype 
for the film drive. 

The final layout and design of the electronic assemblies 
is partially completed. It is expected that the entire de­
sign vill be frozen on October 1 and delivery on two units 
made in Xarch, I9U9. J. A. O'Brien and X expect to visit 
Bast man during the next two weeks. We should like to be 
informed of any changes or questions on the Eastman units. 

7*U Magnetic Recording 

(1. 8. Rich) 

Laminations for constructing magnetic heads are being 
heat treated and should be available within a week. A Jig 
for catting the gaps and stacking the laminations is being 
made up. 

(Oerald Cooper) 

The final models of the gated miltivibrator and the 
recording amplifier have been constructed and their opera­
tion has been checked. The reading amplifier has been de­
signed tentatively. It will be constructed as soon as those 
components which have been ordered are received* 

7.6' Output Printers 

(f. A. Joss) 

Memorandum B-lUl, which proposes several modifications 
in the design of the teletype demonstrator input and output 
devices, has been completed. The principal cause of printing 
errors it is felt will be eliminated by raising the level 
of operating current through the transmitter distributor seg­
ments and relay contacts. Control operations would also be 
simplified. 

TmOTEE 
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8.0 grORAQB T0BB3 

8.1 Tuba Oonatruotlon and Teatlng 

8.11 Tuba Conatruotlon and Processing 

(B. S. Prohaaka) 

A proposal for new equipment for tha anodizing 
ayatam haa been submitted to P. Touts. It includes a 
new stand, automatic temperature, and automatic currant 
control, aa wall as automatic recording of temperature, 
currant, and voltage. 

Vlaita were made to Kinney Mfg. Go. and National 
Research Corp. in company with T. Clough to discuss 
equipment available for tha design of high-speed, high 
vacuum systems, and tha feasibility of using a de­
mountable ayatam. National Research claimed that they 
had reached 2 x 10"7mm Hg with a demountable glaaa ball 
jar ayatam (untrapped). This indicates that a demount­
able ayatam for evaporation la feasible. 

Design work on tha ovens la atiU In the rough 
layout ataga. 

A calibration ourve haa bean run on a Kovar-
Tungatan thermocouple made from a different spool of 
wire. It checks tha first curve quite wall. 

(R. Shaw) 

An evaporation tuba having a crucible enclosed 
in ceramic waa considered unsatisfactory baoauaa of tha 
difficulty In de-gassing tha large volume of ceramic. 

A modification employing metal radiation shields 
waa mora successful. Two tubes incorporating this fea­
ture have been built, and a third la under oonatruotlon. 

A study la being made of tha possibility of eleo-
trolytloally polishing aluminum signal plates before 
anodizing. 

(B. KLemperer) 

An evaporation oup for beryllium evaporation waa 

RE STIR IB HID-
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8.11 Tuba Construction and Processing (Cont'd) 

designed and built which oentera around a free 
standing tungsten heater with concentric double 
tantalus heat shields. The oup was operated at 
4 volts 21 amperes. 

(P. H. Caswell, T. F. Clough, and P. Toutz) 

A third fire-inch storage tube with a 
beryllium mosaic, 3T 37, has been constructed 
and processed. The tube is now ready to be 
tested. The coating of the beryllium mosaic in 
this tuba is thicker th«u any of our previous 
mosaics. Also we used a thin aluminum sheet re­
flector to protect the mosaic during the glass-
working stage. As a result the temperature of 
the mosaic did not axoeed 125° C during this oper­
ation. Otherwise the tube was processed similarly 
to other tubes. The holding gun current was twioe 
as great as the current of our best previous holding 
gun. 

Two evaporation tubes designed to give thick­
er coatings of beryllium mosaics have been constructed 
and processed. We studied and recorded the thickness 
of each coating with mlorosoope slides placed along 
the evaporation target. We will continue to design 
new evaporation tubes to produce thicker, more uni­
form, and reproducible beryllium mosaics. 

We have scheduled two five-inch storage tubes. 
One has a oalclum tungstate surface and the second 
has only the aluminum oxide surface. The test group 
requested these tubes for comparative test purposes. 

• 

8.12 Tube Testing 

(0. L. Corderman) 

Further tests on ST 29 revealed that when approx­
imately 400 positive spots on a negative background were 
on the Burface, the tube went into oaoillatlon. This was 
evidenced by an audible osolllation, as If the collector 
was vibrating, and simultaneously a sine wave of 1.5 volts 
RMS appeared between signal plate and ground. The 
frequency of this sine wave was about(cont'd on next page) 
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8.12 Tube Testing (Cont'd) 

170 cycles for a collector to cathode voltage of 
500 volts, the frequency being inversely proportional 
to collector voltage between 400 and 600 volts. 
Near these limits of collector voltage, the osollla-
tlon gradually died out. A satisfactory explanation 
of this phenomenon has not as yet been given. 

A memorandum covering the tests on ST 29 to 
date is being prepared. 

(J. S. Roohefort) 

Memorandum 11-611, "The Dispersion of the Holding 
Gun Beam within the Colleotor-to-Target-Surface Field", 
has been issued. 

A memorandum covering tests performed on ST 32 
between July 12 and August 20 is still in the prepara­
tion stage. It is ezpeoted that preparation of this 
memo will oonaume more time than previous ones because 
an attempt is being made to correlate all data with 
existing theories. 

ST 30, a 5" Be mosaic tube, has been tested. 
Tests performed on this tube have revealed a holding 
gun oathode current of 0.6 ma with 10007 on Aj_. The 
holding beam only covered a segment of the storage sur­
face. At an aoeelerating voltage of 7007 on the collec­
tor, and the signal plate at ground potential, arcing 
was noted between the spacer ring and the signal plate. 
Gas pressure measurements on the tube have revealed an 
approximate pressure of 8 x 10*6 mm of mercury. 

(S. B. Dodd) 

Automatic read-write equipment has been set up 
and some of the equipment is operating. A bad 5687 in 
one of the a &. D units gave ^independable operation un­
til replaced. It is expected that this equipment will 
be operating satisfactorily next week. The push-button 
panel being designed by Kenosian would help this setup 
materially. 
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