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Project Whirlwind 
Servomech&ninme Laboratory 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 

SUBJECTS BI-WEEKLY REPORT, Project 6"S-+5. October 27, 1950. 

To2 J. W. Forrester 

From; Project Whirlwind 

1.0 SYSTEMS TEST 

101 Whirlwind I System Test 

(S. H. Dodd, R. R. Everett, K, H. Taylor, R. Read) 

During this period ES Row hae been tested with all 16 
tubes operating together with particular emphasis on problems 
of spot interaction when subject to varying conditions of 
re -write time. During these test runs it was found that 
certain digits in the row did not pass the tests very satis* 
factorlly. Furthermore, it was noted that the failure to 
perform properly was a spasmodic condition which developed 
only after 10 to 20 minutes of operation. Considerable 
time-was spent studying this condition and as a result of 
these studies it has been decided that the reading beam does 
not always strike the spot that has bean written on the tube 
by the writing beam. This lack of registration may be caused 
by a charging effect on some of the glass portion of the 
storage tube. Such a charge area could deflect the beam 
a small fraction of an inch and this would be enough so that 
it would hit the edge of the storage spot or perhaps miss 
it altogether.. This effect of glass charging within the 
storage tube has been noted occasionally during previous 
teste but never before has it been so orevalent as to be 
considered a first-order source of trouble. This lack of 
registration between the reading and writing beams is a very 
important fault which must be corrected before satisfactory 
operation of storage row can be expected. There is little 
doubt that this trouble hae been the cause of many unexplain-
able failures in storage operation over the last several 
months, however, once this Is overcome, a major improvement 
In storage row operation should be realised. At the present 
time no positive solution to this problem has been reached 
but the realization that the problea it with us is one of the 
more important facts uncovered by the storage row testing. 

A first attempt to correct this fault has been made by 
changing the potentials on seme of the electrodes which sur­
round this glass area. While title potential change appears to 
be a possible solution to this glass charging problem, it will 
reduce the holding gun action on the storage surface and may 
irritate the problem of spot interaction. 
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1„1 Whirlwind I System TeBt (Continued) 

(Ho Daggett) 

Necessary additions are being made to Test Control to 
permit switching to push button and/or synchronising a scope 
from any arbitrary point in a program. This will be 
accomplished by adding several low-speed counter units to 
count selected time pulses and give an end carry at a point 
determined by the counter preset. The program can also be 
restarted after a variable delay — this makes it possible to 
run a program of any arbitrary length cyclically. 

(Ho >". Mercer) 

Component 1 allures In W I - The following failures of 
electrical oomoonents have been reported since October 13, 
1950s 

Ho. of Hours of 
failures Operation Component 

Crystals 
D-357 

D-35&* * 

Beslstor (Carbon) 
220 ohms lwatt 

Tubes 

Reason for Failure 

12 
19 
13 
2 

3650-1+1+25 

1000-2000 
2000-3000 
3000-UOOO 
i+ooo-i+i+oo 

1*362 

3-0>rift 
1-Low back resistance 

Drift 

Open 

2C51 

7AD7 « 

1 

1 
1 
2 

11 

6 

1708 

1780 
209U 
28U7 
3000-UOOO 

1+000-1+800 

Burn-out 

Low ID 

Low I b 

Low I b 

8 LowI b 

3 Mechanical 

5 ^ \ 
1 Oassy 

* All of the 7AD7 tube fa i lu res and the majority of the 
D-3^8 crystal fa i lu res were found as a result of Flip-flop 
Compelei>ent t e s t i ng accomplished during th i s past period, 
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1.2 Five-Digit Multiplier 

(£. A. Qudlts) 

Since the last report the Multiplier made errors on 
October 15th and again on October 17th. The cause of these 
errors was not determined,, 

The following component a were replaced during this 
period as a result of marginal checking-

1 D358 crystal 2025 hrs. 
1 6AS6 check gate 225*5 hrs. 
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2 » ° CIBCUIT3 ABB COMPQBBBTS 

2.1 C i r c u i t s by System Numbar 

UOO Input^Qutput Element. 

( J , A. O 'Br ien) 

Some time tiae boeix spent. In developing f; c i r c u i t 
f o r c o n t r o l l i n g the f J lm u n l t a from the o u t p u t s of the 
prooosed In Out Switch- The p r i n c i p l e d i f f i c u l t y has 
been in s a t i s f y i n g the requii 'ement t h a t t h e c lu tch 
a c t i o n Mitt be del<%yed i f t he f i lm u n i t has to undergo 
a speed change r e l a t i v e to t h e orevious t i n e i t was 
ca l l ed upon to operate, , I t appears t h a t ve now h&va 
a f a i r l y economical s o l u t i o n t o t h i s problem, 

Jfart of the ^ime af the l a s t pj weekly .period ha« 
btien apent In I n v e s t i g a t i n g c i r c u i t s v i t h vlvlch to 
implement iihe proposed d s s lgn of the In-Ou.t, i ^ i t c h , 
Theae c i r c u i t s inc lude d»c 5*llp flopu and a m p l i f i e r s , . 
an-; e l e c t r o n i c c i r c u i t s fo r r e l ay c o n t r o l . 

205 Tubes and components 

(B . 8 . Vrost) 

i nave been t r a n s f e r r e d to fall time vor* en vacuum 
tube and c r y s t a l d iode problems. During the nex t few months 
x "Jxoect. t,o analyze as much of the f a i l u r e d a t a a».i poss ib l e 
and to put the l i f e t e s t d a t a In as good cond i t ion an c o a s l b l e . 
>.'-b,1ect mate r ia l f o r % p o s s i b l e d o c t o r a t e t h e i l l w i l l be sought 

l>urlng the l a s t per iod the denlgn of a vacuum tube 
p u l s e t e s t e r WAS completed, and . ipecla l comjonei.ta have been 
o rocured . This equipment w i l l bt> used In the vaeoum tube 
t e a t shop fo r e v a l u a t i o n of f a i l u r e s ? and,, i t it< ^opci , i n 
the I n i t i a l t e s t i n g of new t u b e s . 

On Tuesday, October T'U, a lot g oonferenoi w« bald between 
Roger Slinkman of Sylvar-ia and severa l members of the Bart a 
s tu f f , Among o t h e r t h i n g s , a method of r a t i n g vacuum tube/j 
so t h a t thft cfeutar of the. c h a r a c t e r i s t i c d i s t r i b u t i o n curve* 
la on the nominal o r "begis-* va lues was d i e o m e e d . This 
orooedure in being used by ARIHv. An inroortajjt yeneequance 

( h i t typo of r a t i n g le t ha t equioraaut may &• :1*<jigned for 
;.x)wratlon on "bogie" wi th the a s su rance t h a t no i t of the 
tubes wi l l be near t h i s va lue , and t h a t a b e t t e r ope ra t ing 
u)4. nt orv'bably i s not «?fllj.able. development of the SR lho7 
( r '. 7^>7) **»*• Also rt'.BCUSHed; a c t i v e wor»r i s being done 
on ype nt t he p re sen t t i m e . A recent l o t ihoved very 

i l ' t y , vi th very few ««h.irt.j and ie*»V« an „af)j ho-
e « i r , the e l e c t r i c a l ch«rn.; terlBtiCH were not- l a t i t f i 
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2.5 Tubes and Components (Continued) 

More material on tho ARINC program hao become available 
and wil l be circulated to the interested parties* 

(P. E. Irish) 

An engineering note has been prepared which compares 
the s ta t ic characteristics of the Sylvania crystal diodes 
IN38-A and D-35C to those of the Raytheon CK-707 and 
Oeneral Electric IN63<> 

2.7 Three-Dimensional Magnetic Storage 

(W. N. Papian) 

The 2X2X1 array is operating satisfactorily. As expected, 
non selecting outputs add to the selected output; this raises 
the amplitude of a zero output. In the case of this array, 
where there are only two cores contributing non-selecting 
noise at any one time, the increase in the zero output is 
not enough to cause any trouble, but for larger arrays the 
non-selecting noise could rise to prohibitive values 

One suggested solution for this difficulty is to alternate 
the terminal polarity of each core along every column and 
every row of a digit plane. Most or all of the non-selecting 
outputs would cancel each other. The output circuit would, 
of course, have to be sensitive to signals of either polarity. 
An attempt will be made to construct such a circuit, and the 
scheme given a quantitative check. 

The chief engineer of Transducer Corp. (Boston) was here 
for a discussion of mutual problems in this field. They 
have a large military contract which involves investigation 
and development of magnetic binary devices for replacing 
digital computer sections and components (largely tubes) 
wherever possible. One result of the talk may be that 
Transducer, or their contracting government agency, may let 
a contract to some ceramics firm for the development of 
rectangular hysteresis loops in the magnetic ferrites, thus 
paralleling our efforts in that direction. 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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3.0 STORAQE TUBES 

3d Construction 

(P. Touts) 

Tour tube*, ST-195, ST-196, ST-197, and ST-196, for WWI 
were processed this periods These tubes were identical with 
the earlier Ptorage tubes in the 100-Series for WWI except the 
mosaics were l ined up with the deflection plates and the mosaic 
spacer was redesigned to give uniform spacing between the 
screen and the mosaio aurface 

raring this period, we exhausted our stockpile of mica 
for storage surfaces, We were unable to replenish this supply 
unt i l l a t e in the period We have only two mosaic surfaces 
available for storage or research tubes this next week 

Recent results from the test group indicated that we 
should re-examine a l l of our cleaning, handling and processing 
procedureso These procedures are now under careful scrutiny 

We have dissected several rejected storage tubes mad 
have definitely traced one alleged type of surface leakage 
to a ir inclusions In the mica. These air inclusions have de­
veloped within the mica after the mica surface was processed 
and put into a storage tube-

(R Shaw) 

Since Pyrex and synthetic sapphire are both being con­
sidered as materials for use In electron gun structures, a 
simple test set-up was made to measure the deflection of snail 
beams of these materials - The results indicate that Pyrex has 
a rupture strength of 18,000 pel and a modulus of e la s t i c i ty 
of about 1»5 x 10' psio On the other hand, the sapphire did not 
break under a stress of ?U,000 psl and had a modulus of e las t i c i ty 
of about 7«5 x 10' psio Tests of plastic deformation at elevated 
temperatures would probably also indicate superiority of the la t ter 
materials 

» Engineering notes S»3^> on the construction of beryllium 
boi lers , and 1-3&5* o n t b e construction of soreen assemblies, 
are in preparation,, 

A holding gun with a metal A" oylinder has been drawn 
and constructed-

A "gadget" has been made for providing a flow of thoroughly 
olean, warm a ir for drying mica surfaces-

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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(Mo F. Mans and Ac Stein) 

Pretests as outlined in M 1U77~3» Sections B, C and E vero 
carried out on the te levis ion demonstrator unit,, 

The following tubes vere pretested and passed^ 
ST«136 ST-I9U 
ST«189 ST-195 
ST-190 ST-197 
ST-193 

Upon opening several previously rejected ST * and RT Jc i t 
was found that certain phenomena previously referred to as 
surface leakage vere due to air Inclusions within the mica sheets 

ST 120 and ST<*191 vere passed marginally- Both tubes have 
considerable surface leakage, eo that an array begins to fuse 
in lees than 2 seconds with the holding bean off, Inrthermore, 
ST 120 possesses a JLV cathode which shove poor emission 
characteristics.. 

The following tubes were pretested and rejected 
ST-171 
ST-175 
ST-198 

All these tubes have excessive surface leakage with an array begin­
ning to fuse l e e s than a second after the holding beam Is turned 
offa ST-171 hae several a ir inclusion spotsy which require extra 
charges in order to write minus <> ST-198 also has a ir inclusions^; 
but no extra writing oharge i t needed 

Speolal surface leakage t e s t s were given to tubes ST-153, 
ST-170, ST»171, ST-191 and ST~l68„ These teats are similar to 
the one outlined in M~1077-3i section Co All these tubes with the 
exception of ST -l6g had previously been rejected ST 168 had 
been rejected from the So8. rov» 

( i » R. TmnmiMj) 

The "Miller* sweep generator has been completely checked 
out with the aid of Vc J„ Folan„ Parasitic oscillations at a 
frequency of approximately 130 - 1^0 megacycles were observed 
in the mixing circuit and were eliminated by inserting resis­
tance in the control grid, suppressor grid, and cathode leadto 

Modo I of the restoring current testers is no longer in 
existence; a revised and more compact setup is now nearlng 
completion? 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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3°2 Teat (continued) 

(Co I . Corderaan and Ho J« Piatt) 

The preparation for the use of the 5TRT for test ing storage 
tubes according to Ii-1077-3 ha* heen continued during the las t 
period by actually making a t r ia l run e*» ST-157t which has been 
rejected by Ww*„ Daring this t r i a l , many d i f f i cu l t i e s encountered 
in operation procedure were Ironed out. Additional leads and 
block circuits were devised to fac i l i ta te the work, 

A new chassis was built which now allows a l l the push-buttons 
of the Push-Button Synchronizer to be op rated at another station^ 
To this chassis were also added control switches for TV and BQ and 
an additional switch which allows the storage surface to be made 
posi t ive with one switching action This centralized control 
eliminates unnecessary movements of the Rel iabi l i ty Tester operator 
between widely separated control* 

Ve are in the process of adding a circuit which wil l allow 
continuous adjustment in HO time* 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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Ko gggftgCgggi SSBS83B 
h„l Eastman Kodak Film Unlta 

(Jo Ao Cfiriano Do Hageman) 

A recant attempt to record information involving 
deflection of the cathode-ray-tube bean was unsuccessful^ 
this type of recording had been accomplished satisfactorily 
on a number of previous occasions,, but not with tha larger 
reoordlng aaak and tha very ni^a intensity bean reooomended 
by Kastmanu She difficulty was subsequently traced to a 
faulty delay-line termination In the reader recorder 

St also appeara that oome changee in the phototube circuits 
aaaoolatad with tha recording function are advisable., 
These would involve the use of positive pulses from tha 
9th dynode rather than negative pulses from tha anode 
Unfortunately, the waveform obtained from the photo tubas is 
dependent upon the beam intensity of the QBS0 Thus tha 
circuitry moat to some extent be deaigned to accommodate a 
particular range of beam intensity 

She high voltage power supply la regulating less and 
laaa satisfactorily. In view of (l) tha need for fairly 
preolae beam positioning and deflection,, (2) tha presence 
of considerable corona dischargê , and (3) tha occurrence 
of several component failures in the paste it la likely 
that a different power supply will be necessary 

K} Typewriter and Tape-Punching Equipment 

(Jo 80 Hanaon) 

Tape Output Equipment> Following several periods of 
successful operation in conjunction with VWX0 tha tap* 
output equipment la now undergoing performance tests to 
determine operating characteristics,, relay timing, marginal 
characteristics,, power requirements0 fusingc and to further 
suppress undesirable transients on a-c and d-o supply lines, 
if this is found necessary0 

A report on tape output equipment operating instructions 
will be Issued shortly for uae by WWZ operating personnel, 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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{Re So Hunt) 

Pumhod Tape SSgigSSti Preliminary adjuutaentr 
specif!cations for Flexuwriter equipment are being 
drawn up., £hese specifications are in the form of 
check off sheets which will give us a permanent 
record of adjustment dates,, extent of misalignment,, 
and in time some idea of operating margine0 i f we 
aorrelate this data with actual failures as they 
OOQBJSS 

These specifications will be in a fluid state 
until we have had several months of operating 
experience on these units 

The flexjiwrlter typewriters have been modified 
to include a switch whereby a 7th hole may be 
inserted in every line, 

P̂unched tape equipment has been assembled in 
Boom 216 to provide the following facilities. 

1, Preparation of unchecked tape,, separate 
from tape preparation unit 

2 Preparation uf checked tape - with library 
tope insertions if desired 

3s Reproducing checked or unchecked tapes,, 

h Printing checked or unchecked tape, 

(a V *att) 

Output Printer and -Hindu 1Vo evening sessions 
were spent with the output equipment tied to the 
computer, with some very interesting results the 
f i r s t time the machine made contact with the outer 
world i t sa id 

"all ok 
wi l l write 
more la ter 
loveB WX" 

toils sentence was repeated monotonously several 
Inwdrec times. toie few orrora Bade were 1ue tc a 
l»oorl> «d jut ted printer, and in genera1- tAe equipment 
worked well Only when a different vet uf characters 
Was placed in test storage did i t f u l f i l l i t s promise 
however* writing the s k i l l f u l l y composed sentence 
"the quick brown fox Jumps over a lazy dog" a hundred 
or more times., The uflcond session saw tho f i re t 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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Docputed material printed out "by WWI. At the 
behest of Adams conversion program i t read out 
and printed UO96 numbers comprising the conversion 
Of the number 2-15 to the 'base 7* and followed with 
3 more pagese each holding 20hg numbers, "being the 
conversion (or part of i t ) of 2"1!? to the oases 
3s 9* and 11. Oils number sequence vas excellent 
for testing the printing capabilities of the output 
equipment. Ho apparent errors were made; a l i t t l e 
trouble with the synchronizer slowed up operations 
for a whilOe but was fixed temporarily by switching 
channels. Ho relay or equlpmont troubles appeared. 
She Tlexowrlter equipments having been adjusted* 
worked rery well* 

Input Output f lawing 
(B. S. Blch) 

further study has been made of a baslo block 
diagram for an integrated system of terminal 
equipment. Detailed work has been done on the 
magnetic-tape unit control and amplifier diagrams 
and on the requirements that must be met by the new 
X-0 register. J. A« O'Brien has proposed an 1*0 
switch design which requires less equipment than was 
originally visualized. 

As a result of planning done to datea the 
prlnolple features of an in-cut system whloh appears 
to be practicable have been worked out. Considerable 
more study will be necessary to f i l l In all the 
details. 

(9 , Boess) 

Magnetlo Tape Equipment! Preliminary progress has 
been made in designing a recording circuit for magnetlo 
tape using a d-o erase. A d~c current through the 
recording head will saturate the tape with one polarity 
of magnetlo flux while pulses will be recorded in the 
opposite polarity. Several oiroults to do the Job are 
contemplated. Actual tests of the circuits will not 
be possible until Raytheon delivers our tape driving 
equipment. 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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5.0 IK3TALLATI0K ACT POWBR 

502 Power Supplies and Oontrol 

(Jo Jo Oano) 

DuO Power Supplies? She oasoading of three 
regulated supplies,, the 120-20S Laboratory 8upplye 
the Plate Alternator Supply and WS B-C Supplies 
appears to he causing difficulties. Saoh operating 
individually i s stable. When the ocmputor load i s 
lntroduoede the stability i s good until the +90 volt 
supply i s added. A very small oscillation appears 
at the alternator output and Is passed through the 
D-C Supplies. She oscillation i s accentuated vhen 
the B„ S. load i s addedo The degree of stability 
of each system will be reviewed. There i s no doubt 
but that the +90 volt supply can be improved 
considerably. 

503 Tldao Patting 

(T. Leary) 

The U2 oables mentioned in the last bi-weekly 
have been completed and tested. At the moment 
there are only two or three more oablos which need 
to be made. 

The cabling for eight VWI panels for which 
video cabling panel schedules had never been made 
has been oheokod and schedules for these panels 
issued. 

A block schematic (C-36079) for the Interim 
Tape Iquipment has been completed and graded and 
will be Issued shortly,, 
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6.0 BLOCK DIAGRAMS 

(R. P. Mayer) 

A new u.p-to~the-minute drawing, shoving detai ls of the Selective 
Write that occurs on a te to an KS Register, i s now available In the 
test control room. 

Recent changes Include: ( l ) On order ck, the accumulator now reads 
to CR v ia the main bus Instead of the check bus. This change required 
that "Reset CR" be delayed 1/2 |is rather than l/U pa, and that the 
cheek be delayed 3 /^ M-s rather than 1/2 M*« The "CR Cheek" cannot con­
veniently be delayed that inch, so tha "CR Check" (on a l l orders that 
use It) has been temporarily replaced by "transfer check" (time pulse 
S 3/*0* (This problem of tha "CR cheek" timing i s now under considers^ 
t ion.) (2) The S3 Holding Gun operation can now be controlled by 
evitones in feet Control (Video Switch Panel). 

• new policy regarding changes in the Operation Matrix i s described 
in Bote £-391, "Operation Matrix; Change Procedure". Briefly, tha up-
to-the-minute drawing, plua red tags, should always show the condition 
of tha matrix, which should be connected in a permanent faahlon. 

Modification Rotice # IIU3 in i t i a t e s changes, In accordance with 
1-391 > cleaning up the matrix. I t alsoi 

(1) Combines functions of CPO Units in two instances, freeing 
two CPO Units for further uses. 

(2) Removes order ojs, Switch Cheek. 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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7.0 CHECKING METHODS 

7.1 Test Problems 

(0. Cooper) 

Two more ES Test Programs have been written ESTPR XII; 
Frogressire Spot Interaction and ESTPR XXII; Cyclic Spot 
Interaction* 3-359 has been revised to include ESTPR XIX, 
but ESTPR XIII wi l l be described in a separate memo. This 
step was taken to put an end to the constant revision of 
B-359» so that i t can aopear within a raasonable period of 
time. I t i s now being typed up and, in a l l probability, 
should be published during the forthcoming period. 

A program to t e s t S3 in conjunction with marginal check­
ing i s being worked on in collaboration with R. P. Mayer. 
The program i s designed to be stored in SS and wil l perform 
a simple test on a portion of the surface. I t wi l l then 
"pick I t s e l f up by i t s own bootstraps" and store I t s e l f 
elsewliere in ES and proceed with the t e s t . This process 
wi l l continue cyc l ica l ly . This program should also be of 
use without marginal checking. 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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g.O MATHEMATICS 

(C. V. Adama) 

On October 25, from 2000 to 2*100, a lecture and demonstration 
of Whrilwind, using only test storage, was given for the Benefit 
of new members of the various applications programming groups. 
About fifteen nev full- and part»tlae people attended along with several 
memhere of long standing in the 6673 group. M-1117 outlines the 
material covered In the meeting. It seems likely that a few more 
similar, hut possibly shorter, sessions should he held to review 
what vas covered and to include electrostatic storage and special 
terminal equipment. 

The EDSAC report on programming, emphasising library subroutines, 
hat recently been received here and is proving extremely valuable. 
Especially useful is the complete account of their experience with 
subroutines for use In checking newly-writ ten programs. 

X-3°7> Interim Equipment and Techniques for Input, Output and 
Control for WOT, is completed and will be issued when and if approv­
ed by B. R. Everett, Excerpts from it vere issued for temporary 
internal use in connection with the training program mentioned above0 

there are at present eight MIT students (juniors, seniors, and 
graduates) working on various programming problems. Their first 
efforts, which are being made while they are still in the process 
of learning about the computer, have been directed along several 
different lines, as mentioned in M-llll. Two are coding display 
programs (one programming the computer to play a generalised version 
of Vim and the other displaying a high order polynomial plotted aa 
a curve on calibrated axes with decimal digital values of the roots 
being written in one comer of the scope face). Two are developing 
output programs for use with the Interim equipment. Tour are begin­
ning work on the development of a subroutine library, starting by 
elaborating and completing earlier project work on such things aa 
the solution of a system of linear algebraic equations and the evalua­
tion of definite integrals, exponential, logarithmic and trigonometric 
functions. All of the part-time people appear to be making good progress. 

(J. D. Porter) 

A program has been written for determining al l the real roots 
within any specified range of a polynomial of arbitrarily high degree. 
I have also been working on the problem of selecting a subroutine 
and adapting i t to the main program,, 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.



1 Mk -' 

63^5 
Memorandum M-1119 ?ug© 16 

g.O MATHEMATICS (continued) 

(r . Co Helwlg) 

The past period has hoon spent in preliminary (study of checking 
subroutines- This tern i s used in EDSAC literature to refer to 
l ibrary subroutines whose purpose i s the local isat ion of errors 
within a program vhioh has been put into a computer* In general, 
each subroutines modify the main program so as to print extra infer-
nation. 

(J. M. Frankovich) 

Since completing the indoctrination period I have been program­
ming various methods for finding eigenvalues of the linear differen­
t i a l equation 

y.+ (* - i&L „ jSg*) ) y „ 0, 

where 3r(x) is a tabulated function. 

The principle difficulty in writing a program arises from the 
large change in magnitude of the coefficient of y over the given 
range of x* This is met by the use of floating point routines and/or 
repeated scale factoring. However, these methods lead to lengthy 
programs. None of the methods unde*- consideration explicitly solve 
f o r ^ . 

Two programs are being prepared. One, suggested by Professor 
Kopal, utilises a method that requires a continued fraction, obtained 
from a set of linear equations in y involving \, to be zero on the 
condition that \ be an eigenvalue. The program length here is some­
what less than 256 registers long, but there is some uncertainty as to 
the accuracy of the solution. The other method solves the differential 
equation by extrapolation, using the Bunge°Kutta method, but here the 
program for a complete solution is of the order of 500 or 600 registers 
long. 
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9.0 FACILITIES AND CENTRAL SERVICES 

9.1 Publications 

(J. N. Ulman, Jr.) 

The following material has been received in the library, 
Room 217, and is available to all 6345 personnel. 

6345 Reports 

No. Title 

E-372 Glass Construction of Tiro-Arm Envelope 
E-377 Glass Construction of Single-Arm Envelope 
E-39I Operation Matrix: Change Procedure 

No. of 
Pages 

4 
2 
2 

M-1107 Vacuum Tube Failures During the Month of 
• September, 1950 
£-1110 Rel iabi l i ty Tester Modifications for M-1077-3 
lf-1111 Tentative Assignments of Part-Time Student 

Mathematicians. FOR INTERNAL DISTRIBUTION 
ONLY. 

M-1112 Bi-Weekly Report, Project 6345, October 13, 
1950 

M-1113 September 1950 Storage and Research Tube 
Summary 

M-1115 Biweekly Report, Project 6751, October 161 
1950 

M-1116 Code System for Dielectric Surfaces 
M-1117 Preliminary Outline and Reference Material 

for Computer Demonstration, October 25, 
1950 

5 
3 

16 

1 
2 

10 

Library F i l e s 

Date Author 

9-7-50 W. E. Pickett 
9-7-50 W. E. Pickett 
10-26-50 R. P. Mayer 

10-1-50 H. B. Frost 
10-11-50 C. Corderman 

10-13-50 C. W. Adams 

10-13-50 

10-16-50 M. F. Mann 

10-16-50 
10-18-50 J. Palermo 

10-23-50 C. W. Adams 

.004 European Scientific Notes: 1 October, 1950 
47 Technical Information Pilot: June 14, September 19, Sept­

ember 21, September 27, October 2, October 4, 1950 
180 Document Office Bulletin: Vol. IV,„Nxx< 20 
333 The Oscillographer: April - June, 1950 
559 Technical News Bulletin: September, 1950 (including a 

description of SEAC); October, 1950 
600 Quarterly Progress Report: October 15, 1950 
698 Physics Abstracts: September, 1950 
963 Signal Corps Electronic Computer Research and Development. 

Quarterly Progress Report No. 3, 4 July to 3 October, 1950 

ONR/London 
JONR/Library 
*(of Congress 
RLE/MIT 
DuMont Labs 

JNational Bur-
(eau Standards 
RLE/MIT 
IEE 

(Moore School, 
(U. of Penna. 
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9.1 Publications (Continued) 

Library Files (Continued) 

No. Title Author 

978 

979 

980 

981 

982 

983 

984 

985 

986 

987 

988 

989 

990 

Books 

Report on the Preparation of Programmes for the 
EDSAC and the Use of the Library of Sub-Routines 
September, 1950 

The EDSAC (Electronic Delay Storage Automatic Calcu­
lator). Reprint from MAC, April, 1950 

Dielectrics in ElectricaTTSngirjeering. Technical 
Reports XXVII and XXVIII. March, 1950 

Magnetic and Electric Properties of Natural and 
Synthetic Single Crystals of Magnetite. Reprint 
from The Physical Review, May 15, 1950 

Dielectric and Piezoelectric Properties of Barium 
Titanate. Reprint from The Physical Review, June 
15, 1947 

Reliable Electron Tubes for Use in Airborne Elec­
tronic Equipment. A description of the Arinc 
reliable tube program and a report of progress. 
May 26, 1950 

Moments About the Axis of a Simplified Flight Table 
Oimbal Structure. Project MX-794, UMM-39, Aero­
nautical Research Center, U. of Michigan, December, 
1949 

Letter from Bell Telephone Labs, regarding equipment 
for reading punched paper tape at high speeds, using A. 
photo-electric c e l l s . 

Proceedings of Symposium on Improved Quality Elec­
tronic Components. Including section on Compo­
nent Failure Analysis in Computers, by E. S. Rich 
and N. H. Taylor. Held May 9, 10, 11, 1950 

Swedish Automatic Relay Computer. Technical Report 
ONRL-67-50. 20 July, 1950 

Brief Description of the Zuse Computer, Model 4 

(Univ. Mathematical 
TLab., England 

(M. V. Yfilkes 
TW. Renwick 
(Lab. for Insulation 
^Research. MIT 

(C. A. Domenicali 
^Lab. for Insulation 
^Research, MIT 
(S. Roberts, Lab. 
I f or Insulation 
^Research, MIT 

(Aeronautical Radio, 
\Incorporated 

J. H. Brown 

C. Keller 

ft 

A New Germanium Diode of Improved Design. Paper 
presented to I . R. E. West Coast Convention, 
September 14, 1950 

Deterioration of Oxide-Coated Cathodes under Low 
Duty-Factor Operation. Technical Report No. 159, 
July 20, 1950 

I . E. E. 
R. E. 

\Radio Manufacturer's 
X Association 
(p. M. Marcus 

TONR/London 
J Institute of Applied 
'(Mathematics, Switzerland 

(H. Q. North 
"^Hughes Aircraft 

(J. F. Waymouth, Jr. 
(RLEAOT 

Methods of Applied Mathematics. 
U-39 

Notes for Course (F. I 
TlOT 

B. Hildebrand 
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9.2 Standards, Purchasing, and Stock 

(H. B. Morley) 

Standards8 
Military Specifications (JAK) recently issued* 

JAN C-20A - Capacitors, Fixed, Ceramic-Dielectric 
(Temperature-Compensating) 

ASESA List #100, Issue Bb. 10 - Index of JAF Standards 

Procurement and Stocks 

Pr ior i t ies 00 07 (Project 6673) and DO .21 (Project 
63U5) hare been authorised for use by this laboratory These 
pr ior i t i e s may be applied to orders for cr i t ica l materials 
under the regulations prescribed by the KPA and should help 
to expedite delivery. Open undelivered orders are being re­
viewed for application of priority i f necessary 

To preclude misapplication of pr ior i t ies a l l inquiries 
and contacts with vendors should be coordinated with this office., 

Again the basement storage stockroom in room 0U5 has 
bean arranged in an orderly manner. It would be appreciated i f 
a l l personnel having access to the room notify the stockroom 
before removing or storing material 

I t i s Imperative that any personnel taking Instruments 
or tools from the stockroom after regular laboratory hours shall 
note these withdrawals on the record sheet provided and kept on 
the desk next to the main stockroom door. 

lew Items; 

Bauer A Black have announced a complete l ine of electrical 
tapes Including polyethylene and fiberglass as well as conventional 
eaabrio and other insulating tapes. They also have available colored 
coding tapese Sample card available in procurement o f f i ce . 

9«3 Construction 

(R. A. Osborne) 

Production Report 

The following items have been completed and lnspeoted 
since October 1J, 1950s 

39 Video Cables 

Repair of one D-C filter Panel 
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9»3 Coastructlpa (continued) 

(Ro A. Osborne) 

U Hameplates 

Work continues on the final lot of l 6 S°To 
Mounts 

(Lc Prentice) 

Machine Shop 

All parte for 25 storage tubes have been completed,, 
Machine work I t non=exlstant at the present time, The 
annealing oven for the glass shop 1B complete except for 
slight modifications 

Sheet metal work on hand at present wil l ]a st several 
weeks.' 

Sok Drafting 

(A. MO Falcione) 

lo W I Rack Terminal Schedules 

B reductionB are now available for all terminal schedule* 
for WWI, Terminal schedule books have been distributed to W I 
Service Hie, 0. Wo Watt and Library FilOo 

?<» Drawing Security 

In accordance with our established proceduro of security 
we have sent out 1176 drawing* for microfilmingo These microfilms 
are placed In permanent storage for future reference,, 

3« Meter Dials 
^ - » f i n 1 ww I.I 1 • win 

A now method of making a good meter dial has been triad 
and found satisfactory for our future use whon required* The old 
type made with Dry photo Sopia was found to i>e unsatisfactory 
becauoe i t faded badlyo The now method makes use of Chart film 
which gives a black l ine on a white background and sharper scale 
division liae*o The glossy surface io romovel by rubbing with a 
bard rubber eraser* The back of the meter face ahould be rubbed 
with sandpaper to give a rough surface* 3M (Minnesota Miring) 
Adhesive should be used to stick i t on. Few Ghartfiln Meter dia ls 
have bean made for a l l the Meters in the ? Tube Testers in the 
Tube Test Lab„ 
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10,0 GENERAL 

(J. 0. Proctor) 

Kev Non-Staff 

Wilfred H. Powers of Cambridge i s the new Junior sheet 
metal technician in the construction shopo He transferred 
froo the Building and Power Departaent of MIT0 His experience 
includes several years In construction work and technical training 
at Franklin Technical Institute,, 

Charles I . Paskauskas i s a new junior electronic technician 
working with the Vhlrlwlnd X operations group. He received a 
Bachelor of Soienca in Electrical Engineering froa the University 
of Massachusetts in June and has several years experience In 
electronic work* 
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