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could he copvenlenmbly handled on a lavge seale Aiz8tel campuiaw,
The reduetion of hres firings pey day veprevents ecnsidersble
ﬁﬁfko

3o Structural bSpalyeis,

Strdies In sizunchwral analysis heve been polng on for soms
tise and will be continued im the fubture., The creliminery work ie
b@iﬁg:daﬁz at the yreseny tize apd from all indicetions will moen
¢avolve the solntlon of sete of partial diffsrentiel euuaitions of
elastiait:r anf plastisity with three indepenisn? variables, Yeeodless
%o a&w a seluiien to ‘tms tvpe of problenm will renwlvs large easle
eomputing i‘aeilim&ma

s - Bydrodynamie Ooefficlents.

& digits) ecmpular ‘vould be wsed to help dsterzine the

@@a?ﬁ@i@uﬁg W Zraater seon m@m% from special

- technigues that have 3‘;3&% devised, ‘i‘h@m cgeffiolaonts would them




bo usad in solving sthey Tnderwrder Cdpance wroblems, This work i
wol bedng carrisd on at the yreosent tioe beesusze of the loves awourd
of cowpuvtatics thak would be nesemesry,

5. Theorstical Ioweodligeti-ns,

Tha following mwohlems arve of rsreal intercad %o the Under=
vater Ordnames Diviniam, & few ere halng lvvesilpnited g the wresent

%ine, the remainder w111 be fsvertigeaind im the PUbT o

(&} Frea otreswlino fiﬂ,@w =oablome vhich lnvolre acivisg
iaplacels mua%ﬁ.@m with houvdory sonditisns vwhich are ueknows snd
sust be deternined o pert of the vrobles. This meane thed the
bomndary conddidons will 4m all roohability pever bs simple encuch
%o allew sz avalytic seluticn. This vill Jeed %o oroblese vhich
invelve a mmerien) selutdon of parifel A1fferential exvetions,

‘ {b) Gravily ond visconity Flow problems which %411 slso lend
%o the mumerieal sclutisn of peviiel Aifferent?sl euumabions,

{c) Tiater entry mrobleme, The firet stage will be oil o
water entry: the sssomd etuge will be the move @iffienil problem of
air to water entyry. This water enisy wreblea will lead e pariied
differenitisl etuaiicns 4m two dixensions plha wdme ,

hese problems sre very difficult and cam be selwved gatis~
factorily only Y a lorge-seale digitel commter, The evaed gmusd
ef mpm;am@n required carnoet be estimeted; but it can by gndd wiiw
confidence that there will ke & lerge cusntity.
B, Guided Wissdde Divisics,
e Cuided ¥izsdle Divizion iz interesied jg the f@ﬂ%@ﬂﬁ‘ trres

of problemes (1) Dynemie stabllity pesbleme 1n thres disensioms,

=3 b=
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involving thoes sonbral zystess 'eh olm deoress of fresdns.

(2) Thecrsilesl trajectories of wiesiles, luvelvine the solmsion

ef differentiald equubions contaln'ny ne deperdent verishlee znd

one isdsrendent wevisble, (9] Dyworle tvajectory vrobloss dwnolvdisg

preblers iz morsndd, collision, snd five seodtvel. {(4) Berve problems
The sxgapies mentioned sbove peromesent o iremendens mwhep of

wneslved probleus that can be attueked sufeesafnlly enly with the

add of large seule ecmpuling fealllties., The (eided Misslle Divisiui.

gablinated that the mumber of problews that oould Yo polvnd 18 8o Yo

thet this Divisicn slone aonld heep & levsz-neale GLzliel oosipe s
ey Smendty parespt of the tlwe for an ledefinitely long periad.

Tnie of cowrse i sssvnlng pdequsie norsannald in eltber the Hatho-
watdos Div mw‘@ o the Gudded IHsalisn Divisien and a swllislently

large budest %o suppord the wrogran.

The nesda of the Fxplesives Departeent resein cscentially the
gome a8 repmrted before. The following wroblenms hove bheer mentionad
by this deperizents
| (1) Pitting of empiries) equatlons to data by the mothed of low
sguares is & freguently reeurrlag wroblsm,

{2} There 48 o nesd for ﬂw @fm-,l@ﬂ% asgeregant of ~hotes"""
?emﬁim Por exsmple aiﬁe“whz‘:&%@, in reckate,

{3) A future problem will be Investigations inve! iving heat Wens
in motors, remuicing the ssluticon of partisl diRforentiel eguaticns

with complicated boundary conditiens. This reprelents an norRoD

Gl

compeiational prablem,
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4, HFathemgticor Division.

1, Zpolied Mathewmaties Seeblon,
Thie mectlon 48 exvested %o rrovide o gleadily Aworsast:

amount of work for the CGomneilng Seollion, cupsclally 4f %he rooson.
T equnipment is supplomented by other deviceee, sush ag an wwle
g ter .{3?.." & lerge~-ponle diglial eonmaber, The Pasnvag alowwe -
analogve eemputer s partlerlacly weld advrilted e @hra galutdan oy
systenz of ordimsry diffevential and fntesral esovstions, Sash
eypless grise in m*a* of the mora rnowerfol asalryilzal and aporasi-
pate mothods Loy selvine linsar end aop~lipear zartial diffsventins
souations, fwong the epplied mothemntlesl reeblese (Ulnesr ond
non~linesr) resuiringe sush mmerionl solution arses

{2) Problems on indornal ballisties of rockebss AEs Fhaa -
aacillations and turbulences strsesse eR gralims, walle, apd -
heat trenafor and tegperature distribubionszy evosleon of Zrzlin
nozeley rescbion kinetios, et.

{b} Froblema on inctrumentations sigmal ddstertiona dve o
nok-livess chorasteriz®ies of pio-upz, vilwationzs and Peed-hank:
optinuz @Tiﬁeﬁa for design, eleo

{a) Probloms on the rezponse of commlex syeterss servas
mechenisps in serisd cowbaly souress of svror in comgmtdag devieessg
mwmfm statisticsl medhonlen; praoneriies of 1deslized moleanlss
Malﬂa et

{&) Problems in sorodynamics, hydvedynanios, ﬂ:a w@ﬁ@ﬁ s Forll
elastieily, vlasticity, waler entyry, escousilas, elmtmmgm?& W
edrouit anelysie, redistion, sombuetion, ssrothermodynssfiss, (37

- ehe, |

P e
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Thesa grobloms have nod { saxlowsly congidecasd up o fhe
nregent by the werlovs depmpioents ool dlviedovs of BT haesuse of
cowpntational somplerities. The sealosve sompuder ohilah the ¥ethes
maties Nivielion hoe recommnded mivehoeing will be a ‘remendous mld

dn many of thess probless, The suslogee compmtor s ceadlw soailsh’

erd wiil ke of great luportsves in aupplging fivst apprastsationg o

R

sy feture dipitel oomroter. A3%houph o ecrbodnm awsunt of 4dsnss

is noesssary Dor the theapeticod trestuent of velewend meobloss.

RO ?@amatﬁ,@ mefels onn ba devostissted with the aid of swifchis
oemmtiny fupllidien, The fppiied ¥athowatics Sootion, v paptlonilo.
¢an p@r e @*"%ﬂtﬂ%l@-’ in the mory Dields of Interaed 4o the Stetier
enly if Jiexihle hlgh=spond commting Tacllitiss =rp mmii}@mf P

The fature mmgxtﬁmg tiwe requirenents of this eeotios will Lo
1@3&3‘3‘ poverred by the drres of compabtlng ﬁ@@hﬁﬁa@ arsilshle, presaud
T8 @nulgw@nﬁ, requiring a consifevrsbly lomrsr dine tham on ansdom
m;mt@? & polve most of the problewr nov wnder eonsidoresien by
this am‘i;im{, 48 = veagensble srees 1% wmoy Mo wredieted that iis
computing needg of this szetisn will be covored dvring the ment gis
wondhs by on everage of epo-few’® of the #ize of the rrasent azspudins.
stal’?, sith a svbgequent rles within two years %o the fuil e of
or twe cemmuiers,; depewding on the iype of eguizsment swmilabile,

2o Anslyais Beotdon,

- Eromples of future problemn to be ennsifersd by the Eaalyeis
Seetison dmeclude problens of pureult, csllision, Pive-canitral and the
sralnation of weapens taking inte seccunt ell of the memy varishles.
These problems wlll bz puflielently zneplax that they will henafit b
the =yallabdlizy of lsrge-ssule comvuting meohinersy.
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3o Stetietics Soodbisn.
Ho large-goale commriation s now nerfevwod, bud an encezions
ally resupriog ypreblen I8 the deferminsiion of eguatissa of Tegropy.c

connecting correladed vardabler, fThe sompuletions foradvsd mre 200 |
but howe heen eed up o TEM erimiation. Reeoarch on the effeeh of
application of wordous statisticnl technigues o pon-nergs) distratiovs
would be possible (theugh mot of Pivet —milerdty) with T8M -~ s lorge-
gasle eompuder. ’I.’F(xia reoblas might boe conslderably szpanded 4F adatguats
eszpubting ferilicien wore svallable,
B, Chemisizry Divisien.

The i}hﬁmam Divisien nag hwen using the Tt faﬁ:&.li‘i;ies For the

past fowm athe 19 determine the soualidlrive composition apd e

therredynanis propeviies zﬁ‘ dissociating combustion geaes, his hoo
besn a study of the eombusilon gases produced when Aniline 1s igeltes
with sitvegen~tetrexide. I¢ 13 esilmated that hree more montha wilX
be required to fimish this nroblem. _

A simllar problem using hydragine lenited with Eltrogen-tetroxide
will be -'.?aamé 12 funde peredt, Thws the Chemiastry Mrisicn may have
over g vear of ¥ @éﬁ;ﬁi:bﬁﬁ@ﬁ phaall, The aroblem of cowpublag the
somposition of combustion resss will very likeldy rasgrewr im the
future for different liguld fuvels, This problem would be vary well
sulsed for ssludion on a larse zoale digital compnter.

VTery racently Re?d has exyoeseed am izmterset im baving o edsiler
study made of s mumber of cewposite propellante, Ths present prabic.
which will xequire sixtesn woniths Por solublon econtalse fove esmoomeo

resnlting in nine eimulisncour equatiomz of vhich & mader are noa=2ibid .
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The imvestigetione pveposed Wy Fefd would esnteln iz eonponencs a

i el

resuiting in a coxbinadion of pixtess simWiensoua, 1ineay and

non-linecer equeltliens to be solved for sooh chener im & pEremefer.

Thers might be ae msny o8 twelve of *hese problere 1o be golwsd,
These problese are far %00 blg for the THH sovipsent ond hus

will no dovbt be done om e larp sesle digitad conpulsw.

A

s

can porchase o compuber of this iyve, thore 1p ressem to bollevs 0.
this entive problem and oihay simdlzr rroblewss wonld be gent to MO
for solutiecan, This 4s an fmrertant goures of im*‘:;m*a gerzmtetional
peobless for which the peessnd 8Y equiieent i entlively insdecuate.
Bo othew ‘lm”gs goale computations srs reguired &b the Tresend
time, However, | mrobless in thermodynzmise end orratallegramhy will
be ceowring in the fu%w% requiring extensive nwmeriosl emlevlatlesns,
guite mﬁ'&a‘hl@ for a larpe-geale digitsl compmiter, He zdecusts
gquantitative estliznte of the wurber of sush problers that conld Y=
expocted to eecuy cam he mede 8t the nrosent ma. ‘
. Apelied Sciencs Divisisn.
i, @3;;%;&@@ Seoticn.

The squations for triscnomeirie ray 4rzelng sre simnle
recursion relations, o the desizm of @ lene syeisn howewer, the
sumber of persmeters leo ouvile laven, The index of refrastlon of
each glase, the radiug of curvalure of ench swrfsee, ibe thickness
af émh lene, ond the alr spuces hetwesn lopses sve all pawsmeters,
This mesns thot loms design 18 very well sviled for a large scale
digital computsr. For example: The ¥erk 1 compuier at Mervard

Dniveraily hae dome an Inwslived problen im trizomemeirie ray

ml@m
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. ¥:) £y A by m B T s reesy Tt 3 i T . "
vwacing. The Negteon Nodek lonpanr 1o working om 2 oo

%0 be weed for thelr oon levs don

s rirehlews .

Bith dhe s3d of e lavge sewio comrmdex

gations comld he comduelod which would be dmrossible to cwrry on T

AT R

ABaed,  Forthermore, the use of s lovee weckine would fp pll Trobac
b K,

bility compleiely chanesn the arrrosch o o lous degiyn veoblsn. Tha

Opties Ssetion war very intevostal in making use of o -

eomputer A8 4% shovld Yecome avallshle, Howevew the futurc weack
loed In leme design is wimovm and thvs no padlefoctory celimais »P
futurs problewns @%ﬁﬁ bo plven.
2, Yechauwics Seebicm.

The ¥echonien Seation hus veported that 1% #211R be working
8 a study of hish t@a&y@aﬁéﬁu&-a hent £low apd hesd tronsfer 4 the
foturs, It was ateted thet ten problens pop y&a:?* wanid be a
Peasonaoble eztimate of the wovlk lowd. Thess f}‘:@bw““ will Znvolws
m&imﬂ differuntial cquatiens with A30T5an3s “@aw@*ﬂ ool flams
hils measns ﬁ;hﬁ’i;‘a mamsrical anvtrosch eing Tinite Aifferences would
prabably e mzstioi As sowmrasy, ond hewns the nombher of welrnis dm
the wesh, Iz inoreszel the smount of mumeriecal computatien fnwolived
Jrreases ab o tremendous Tate, This meles a soludlon prestiosbis
‘eﬁiﬁy 1¥ n lerge geale soElvbter oEp bo ussis

It wes very A4fflenlt Qo fhe Mecdhanies Saobien e rrediet
thedr ecomgutiog needs so o in the Dulwre, For this reoscn the
estimnte civen may bo mwh teo .Eaﬁmg.f@ - Bovover, if shis estimate
of ten heat {iow problses pov yesr iz mubstantielly cerrest them
considerable eompniing f&a@ﬂ.lﬁ.ti@zs %31l bz regulred by ihis Peotior

4o the Mhlara.
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3. Reruophpules bectlion,

The herorhysics Ssotdon ie now woviklng on an extensivs o afean
aventigating the Light of the nishbt nhy. e woseut cowrauline peedsd

For this profeet is & wery lovge emworaion teble which weuld oomees”
terrestial cverdinates 40 elthar Fallnlic op Galoniie, The IR mnuw..
pent §8 now worklng on ihis table. Yhe copmutstion will 3poduie

apprazimtely 200,000 sultipliontions, 100,000 divisions, and 200,000

valves o o peinted. 4 el TIT 45me somg wwndd Rendile this

gr!

antirs z:-m‘?:sl&azg in sheut "r-hm@ hovrs,

It 48 interesting %o noty thad 1F o lavpe sende digd ’mﬁ,

oy it

esmputer weve gvelleble, this comrwrsien table would be WnneceREXY.

The soordivwie covverpion vould e woven

o

s the mashine mondd eoms=t eash podnt ae e oerd arose Im oo
then are eecond. This wondd elizimate whe commtation of the origbiva
table and the table lowhup nessczery for the penyorsisn of cash poind.
The 1is5t of the night sky 7rajesd will conbirme welil
Felruzery of 1950, Data i bedny contimmally conmpdled with four
vogording Snstrozents. ¥o ablemt is holing wafe %o ¥ weap the data
reduetion work up wilh Yhe lacoming dota, The devorhsios Seotisw
sntimaton et at the end of ihe renfect, b PetEGE v 1950, thers

%311 ho gighiesn mem yeurs of esmmnting %o be dome. This redusiion
wild lemd Steeld %o elither IS8 or Jorne machive epmunlation. Idmited
peraenrel, 1imited spprepcistions, sxd 1dw itad tios wild seke 8

machine solutich te this peoblem mendatory,
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B, Phyaleos Dlvizdes.

Practioally all of the wrebicms of the Viyrniss

adoe Piviaisn ohich

will requive large-scale corpniaiions) faelliiies w1311 bo mroblema

invelving the solutien of porilel differenbial sguaticns. Dxsoples

of the types of future problenme vwhich 11X reguire a large smoupt of

computebion apes

{1}
(2)
(2)
{z)
(5}
(6}

{7}

3.

by this

Have propsgetisn » slastic avdl nlastie

Flastle fiow of mstels when Jwalsively losded

Adrflow arsund ?a@smem.@ mizeiles =2 the heat flov resuiiting
Asoustie muloes throush a direlipative medinm

Gommtaticn of &lflreation patierns

Solutlon of integral-2iffoventiol equsbions in the walidifl
abdeon of a sphere. The move rigoross solubtion to geneysl

rroblems of golidificsiion are of ezt imiteresd.

Re-nocuwring oroblens im head flaw.

Elestrieity and Magmetian Sectien.
The Tollowing problems will be izvesdiseted im the future
sectlions

{a) Study of the imitlation of ewplosives by enm elestriesl

galee on a fine wire.

(b} Seluticn of tronzpission line econaticng and Mozwoll's

sguabions.

DECLASSIFIED

{e) Studiss of the ishomogensftder fim & wire,

{8) Thermodvosmic studies = a ntetistical mechenienl enorsosd .
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{£) Opticed characheristisg » f.zcm;‘.am:.tﬁ.m of vhose Fraoks bl
up of walaxial seynials, This ia the oquiwalent of ray traclee o
fer light In erystalline owiles Thame the wediuwn Is mon-instreple,

Tes permesents o weasiderrbla mbar of future neohlezs ilal
wonldd e solved or @ large seale digital comoinber AP sueh & soEnnies
sghovld bscome aveilsble,

Bo Hollistiso Divigisn.,
do Ordasnmss levolyoawmicn Seotion,

Pothine wes Tound oot f"ﬂ thiy osction “hat wen neb ourersd
by the Eathematies Divisica'a informal rovort of June 9, This ropersd
giates, %ot wresent sowmbatisk 1z aob a pouting nater o TEnd fmnmel
data is obtalzmed from Defngewfieldd; Toes, ot a rede sulflelest %o
oceupy o trofessiensl persor with a deek uachive ane ueelt nex meulh,
shlaining vest-fitiiag siralght Iines. Wind ftuenel gawgee hews no~
yet beer standardized, so that cach r;gai; of data prozente g separata
roblen, Hewever, im 1éss ¢han a vear A1 43 plammed 4o havs Sty
deys of #ind tommel tesbdine per yasr, lesiing to 60 man-vesks pow
yaar of desk seRputatdon. This Jorger woss of computetlsn eowdd e
ptandardized for the nee of T av @‘thé? largor nachlines, end 1% vas
Pelt efficiant to do 8o, A zocond sot of eosrutatioss will arizs 4n
lees thas a vesr from .app;ﬁ,?ﬁsﬂg the methe of cberastoristise 4 1the
golutisn of nep-lineer 223;‘?‘3‘-3.&1 AdfPerentinl covetions of flaid Tiow,
i’h:ta eondd entall eonaidemeble, but less rtrodictable, uss of a lavge
pachine®,
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2. Extezior Rollisides Feurion,
“ihe Fleld Ishoratory. The field labovaetory will evsntsoell.

work vp %0 o firing schedule of ove roun? ver dsy, There will bs s

hubdred pletuwrss telen per revnic The zeductize of o round by the

lg8s mesns will reguive 200 Tsn hours of voppatetlsn, This
solution makes z muwvbse of aporerimablooas vhick cave am Imwopse oo

of pomputeilon. Hovaver, fw crder 1o ohtein rsevlis wvbhich are nad
serely verstition of the work holng donz abt Sberiosn, mere eyt

equadtlons will bLe wsed. o m«z‘sﬁ:ﬁ?\eg an avwonivation is aoy nsed
which treats the yow vesiduals and the awervs reslduals separately.

This requires the solution 6f o tenth erdor

trispgoley antrix. IF
this ampliﬁwﬁﬁm 1w not introfluced the wzirix beoozes one of
sighieenth erder, Mmother avorsrizstion intwoduced in ths progeyd
Aberdosn eolution ig that sx almest inear Dunstisn la cheosen te
awwmi@m% the yae. An invelved selution using wors erant equsSdem-
has been zémkea el by Dr. Alexander Tundhedlar of the Bursaw of
Ordnevos . ‘mm method 18 & modifiestivn of the Plosyd methed of
successive approxinstions, Pleavrdian 2lep slternating wilid solution
of mystems of arithmetiz equatisws. Ir., Fundheller t&nin}:ﬁ thie sorve
exaet solution esm be handled practiesbly cnly on a lerps ssele
cmrmaning nachineg. _

In addition to the work meniticnad ahe}?p there will be
csemgmtati@mi invelving mean sruave f£ite, wmweriesl integratien, and

solution of second ordsr, non-linesr differential equations. The

% A comprehersive repert on the fisld laberstory is belnr preparsd oo
the prement tise by the lerodrnemics Sealion,

=B h=
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sevodynanie eosfficlonts thal ors wanted arss  the arlal drap
cosfficlonty the spin deszleratlion scaflflisisnt; the nomal Leres
coeffioiendy the overtwendng moeand coefficlenty The orsss =pls
fores =cefficlents she dsuping wwonl ce2ificlent; the magrus
force coafifieient: the esefficient of wegnus wags borque dus 3o
groas velocdtys the coeffislent of magmus orons 'mrqszé due to
ovoss aping eoeffielent of memue fores die o arass spim,

A aﬁa‘l@@m eonnater wonld reresent mmr%mﬁ.n edvankagey in
solving the seecornd syder, nom=linsar dlfferentinl sqguetiocns
irvolved, but ite wse would bo llmited to this tyne of pwoblew
only. On the other hand a digltal computer could solva the sews
problees more accurately, though not se easilr, and in addlitlon
handle all the other %typeg of mumerleal rroblems vhish may esta ug.

The field lsberatory muast rmeaswre rounde 1y spars W =wtre
aceuraaies, They will corrsct fo all of the souress of sryem = -7
a8 cazera plate $iit and leus shervetions. This glves a very
Apvolyed and Jensthy transcardenteld wquaﬁim which g% be esmputed
at gach polng dn order o get the dabe imto a form in whieh repnls:
computation ean begin. |

The computations of the £leld laburotory sro idesl Cow
golution on 6 digital computer, Thoy are Invelved csmputatiens,
but esmputations which con be standurdized and thus eeded up ondy
oncs on & magnetie tape and storsd 4w the compuler’s "librory®, o
be used oguin and again whenever NecesEETT, -

Theore is every indicetion ithat the new field lsbhoratery

wiu. be ome of the lurzeat sourcas of compuiefionel problems for
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any futwre laorge ssele compuber. Purithermors, the Pleld labersior
wild zequire the servieces of a lergs senle csmondor 22 4% 4e te
turn ont lavge quoantities of ugsful, orlgisel work,

tadiietin Probilspms

the Brierior Ballistles Beetlon wag rropaved by . Fdwin Winkel.

» IThe fellowing diseussisn eovorine

His advice ond sesistance In obitaininme Inforzation for thie wewiry

ars greatly appresiated,)

The g@n@?al rroblem of erwtarior ballisties s the eelution of
the fiflerential squatisne of motian of 8 projeetils and a sorrelae
tion of these resulis with appror=lete evpovimendel data. I8 shenld
be rzalized that there ave ao uwpicne diffzsrantial eguations of mobiow
for the theory is belng eopstamily reviewsd an? revised i esvormes
date the nsw kpowledgs wneooversd by eurrsat research,

The reemlts of the coometatione 7i0ld inferzatiss shont the
trajostory of the projectlile lweluding veleolly, pesidien, urisute-
tion ard time. In the esse of shell bhellistleor sueh sompatetions
gre alded by the use o€ the exiorier Balllstis tablos hosed on
muzericed integration which have breen prepared by ths ¥ar Depsrimsntd
(1922}, These tsbles yiedd informeticn ehout eortaln points on he

trajestery. Vhem coee conslders the cose of shelle fired from adzpe-

=% o more complete keowledge of the trajectory is required snd
@m st turn 10 o more Givest solulion of the sguetdcme. For

rocket ballisties thers ip an 2dditdoncl thencesnca to conaider,

2ly, the peried of barning in which the roukst eoives

full veleoodty as well ap orientstiocs,

b=
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which wrefoundly allacts the eubsequent frec €liaght trajse - &

Wely 2

8implifisd ballistic ¢thsery has provided, te dete, much velumshle
information sbout Pin-siabilized and splae~stchiliged rookets tus
in efforta to sxplore the behorior of shelle avd rockets when fired
into such gireong crose windz a3 %6 Indwce levge Indddel vems the
simplifisd thecry brechks dewn axd 4% 4e Anposeible o eveid a grast
deal of vumerieal wark, Furthermore with the edvent of cxiensire
sapersonie wlnd tvwomel terting and Andocy contrelled ballistis
rangs testing it will bs possible to obiain suck a kmordedge of
serodynanie and ballistis coefficieniz as o demend tSedr imclusinn
in future sompuioticns of rocket verforuence ehoragberliedlon,
Indesd, with an apprepriats comzting machine At should b pessible,
given an adsiuate ball;i.-s*;ﬁ.a ey, o srrive ad smé reryF Gofinide
conclusions shout optimm noisaile desirs by e procese of warying
the ballistlie paremeters and chsevving the Inflvence on pez;fmma
characteristios.

A% present, the Fxterior Bollistior Sectien Is workimg on
experizental as well sa thecroticsl assipmments in abaud g 5040
ratdo, The expevimenisl work om the firing renges is devendent wpen
date reduction %o a very bigh degrea and puffers grently vhen the
resulty frem tepts sve mot forthosting within a reasanodly shord
time, Hors, as before wiih %the assessment problem, larze sonle
compiting machimery is the inlicated answer so that this data may
be refueed in a very short time we$ »o% o% the oxpense of other
high mricrily werk. Scme expsrimental work is concernsd with
desipn of mespuring devices %o study such thinmzs ae mechenissl
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apd Jot melaligmmends. For Wide prpese whdick 4 of nomeresdingT
mature 4% eroeers Shad the desk cwmeier 36 o sedlsfaateyy fac w11ty
even theugh 1% weually requiree two to fowe wesks of conpating 440w,
The theoreblicsl work has rocentiy yreduced o lave: vow Whaenmy hick
is to be checked agalinst exvorimentsl dotn. Thie w111 regwlre the
solutden of wiz elnnlboncous difforanbiel aqueticns amd iw sxpoelsd
o consume Pour wonihs er pore bime for opn peraon. On the facs of
i%, wach point of the %rajectory ceompsted w111 probebly domend ehout
an howris tﬂm? Lo the verisblsr spposring ovs pumsrous =nd thorenghiy
Interinoed., In arder %o ksep the nomber of Iterctioms 2t & wlivdyws
it w11l be ﬁ%@@@ﬁa&"’gﬁ' 0 keep %0 falrily sspll dntervals in the
Izdarendont variabls,

Even Tor move vontine feajectory sonpniatiens, 3.0., ones i
whisk only & verishls axial dveg and poasil Tariable theuet
charactoristie ave consldersd, lengiby oouwputations sre fnvolwed,
@;mI' suze in pardialar ds remerbersd 4o heve reguirved shout three meniths
of ealenistlon time for opp porson oo dnvestissds feur 237Perend
trajestoriss coapnied to observe the effest of varieblions 4im drs
ﬂma*fg.mme &n the oxder of 7% steos with frop one 4o £ive Ldevaticn:
per stap weTR f.aqmezi for sach ‘wejestery. &% 15=-R0 mimmien
stop thiz smownte o sboud AR sismnles par Seelestory or WE00D

mioutes (2% wmos,) fzr the Troblem. The Bime yer atep inelufen

Emk.up tine and interpelation for the trigcosmetric and drag funstdons

iﬁmlw@ 53 well as %ime neseasery to run dowm aﬁwim biﬂmﬂmme
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Seation I shess retber cowcluslesly that with the @mﬁﬁg@?s;m-a.m@ﬁ
af sutowelic data reocrding, Plold laberatory testing, and the
repemron problemy sentloned for ewch sootlown, thers w111 ho a
cevoniing Ined of enlficdent sowrrlids 40 dommd $he msvvises of 4

lerge seale Aigltel commter or a ioen

o THE lastaie

lstdan. The 138 eguiresnt cam bo emmovdsd Iz dme vows, (1) The

paehinzg con be Repbt da arovetien fyenty-fovr hewrs fov day as
Jvet rize thy remdel wid Tor en olihd hesr day. (2) AAd884amed
maohdnes (newer wodeda in so9n oppes) san be Thotef snd thwe the
entire ITHR equipment mipht e doubled or ‘rinled, o%tn, Yeedlemz 42
8ry, either ¢ype of exponcicn wovld reovlire an imsrunge in pereermel.

The aussdlon fmeedisiely arizean, aorld the TFM sonirsent be

o hepdle the Duiwes conmtatfienal I8sd mubliers

in 8ection T, Cexrtaivly the I equiment asuld be expended

body and thus hondle wortd of e fubture swmpuiing saeds of

the Stadion, Thisg, however, lv not am ssapcwliosd ﬁ?ﬁ*mﬁﬁﬁﬁm » Aesuming
thet 8 lerge sosle digliel enlaniater showld gay iteelf eff inm &im
yours, setting the prico of the eslouloter st 2200,000 meoos that the
wagmm 4 sopbing $50,000 v roar, The Dutwre IHE remtal dncludiag
tha i eq&i%;saam ordered i?i,ll be shount 825,000 por wow, Thoe for
$50,000 dellars per your ueing the IE¥ enuvipment, the cubpnt wouwld to

incressed by three eod with the same §50,000 per yuer weler a leovree
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working twenty=feur howrr vow duy oovld »ob Booin o hen?le ibe
Foters coppubing Laed that was reportcd by the vardlens ssadiors.

To sxpend this eculymenn sroatdy beypnd the rwsoend Pratlisian

wonld soen o ke vory perr commenian.
Aanither wory Luportand tlng @ raomubss fa et o rather lswss

grows of nroblemz arve maa_’é‘f'*ﬂ",:ﬂz:tﬂg compis thet g aelution on the THE
sguisaend bBosomes wdeeirable of ewnd courletely imioseibla., Pae
axsspiss (1) the wredloms sowmecied with the »ov L1004 leborsiorsy

{2} e Chamiotry Divisionts rwoblon of dsteraing

compondifion ond the thevendymemlio v
gases for six o move eomTAnEALE] (‘3? The Izere muwber of reshiens
mﬁaﬁmﬁ raouicing o mwmerical solndien of @az“?:ﬁaﬁ 8ifTerential
gyuations dn twe or Uweo variablom apd s, etn, This posne Wal

g coraiderable group of fulmre MID pesblens wild heve %6 ba aeiwes
on & lavpe peals esammter, or mot e selved ak all,

}m grrangenent vhersly J0I0 eould sewd 139 wrobleue o be worked
out on the Mawk II oo e ’,'ﬁ:;???ﬁ II7 8% Dabls e mieht be set up, Wb
e meke this a permapend seromoement valses o mwmber of seriows
objectionss MDTS probisme wight walt for wosks or montha befars they

could bz solved om the Duhlgren compnters, sincs the vroblens of

gran would ecme Livet snd orly the ebare i of the compmisrs

wonld be svailehle o other establichmentsy The large grovp of

N
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sazesmmend grobilems eondd et he hundlied

dme w0 the wroensy of thelw soluti=ung and 4%

A182%00lt vo establish on 2701clead mothed of ondine the mwrobiswe

ad £irliop thelir eovresh celwbionn ol o eobablizbwent ss fso

distand from tho seuras of there pnbls

te

The ooat of s larye eonpter wiphsd b balspoed peainet the gotdn

of & Pav af the magy moozross whicoh 4% yeadd e

hribute te.  Pow

exenpds, the thesdelite sysher fov oY

ene SCRe584 radar wit eoods 200,000, The £iadd lebewatorr w211 cond

T OF AR

wpwerds of BS00D,000. dhese datecoblainirg fauilitdos ors wup
?wa:‘:*a@ of Tire mivnion v dove  To this commention it might b
mertionad thet the sests of the lerser palded lsslls testa ava
resching 850,000 10 575,000 por v00d apd the fexde ars heoassing
insresningly onmplen. A vory lerge awewnt of maner 18 bgiﬁg aﬁmsfﬁ, o
8 mwm antomatis date reeerding, Tles 10 osesms ihad the exsmeriso

for g large seale ezlevisting mochive shovld ba considewwd! a8 2 o

pert of the everall wdebus of obtaindeg end peducliay deda offilcientiy,
20 s&y pothing of the Zrerendovs ecutribution 1% womld maks to the weany

prebleme mentioned inm part ove thal eve not soncerpad =1 date rodustics

In zzee of a nadisnal omexguney %h@ walue of a lorgs peale orvgrn b

pachine eowdd nob ke evorestianded.  The loker dhortage wm}ﬂ e neuds
&n«ﬂ the waphiam veoted wenld hawr the hishosd prlariiy. The e liem
@ilgital eompuiing machines svallsble durlng the laepd waw wars 3 i

use golving probleme for the srmed pervisss,

g P
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1p Weep o luess compodite esoelos bume -onld poquive a ehss:
#taff of high lsvad mothemoiiciann. The abe’? senid ba lar— »o
the outpit of ihe compmbe waidd e toeoradows, Thote A4S eso
reegen %0 bolisve Hhal ihe }ﬂ’ﬁﬁl?“:*.‘?"- o Ba ™% on the coumalss o
Sgnowball? s mors end more peevde bocrme sooweluded @lth the tewee
mmerloRl wethads, Tor emwmnie, tho TV equipoand at PO kos ber
inoressingly busy as more owud mere medvle beswmes gooupfneed o
eapeWilitios. YMoro ood sers geaplo weuld beela do sensrd o
mathenaddonl eprreash o wevalled fha arveninmeadal groraatd o
research preblems. I8 mizht b oald #hed heve ave woeralelis.
;rmblsw' Im every dramar ek ovg net veeognlued ab ¥he voone-
and these problers will onls o brow™d fe 12480 wheo wnovce
spend more tlme thioking of wew wery of appliring esthemctlon: .
te further golentifie reseprd, mg AT the commitdag mechine we-s
geoupied only helf of every day at the Baginning, i% =2nld ot %
unreasenable to sxvest g sley ivereses, ploking up rpeed cwny aewe
years, wntdl the esmpuiing =ashine would be in enersidon fwenty-fonc
houre per dsy selving dwpertent orablaons,

A lsrge ampont of ressarch s vew helny dome in the sewe---
£i03d, This mokes ome hesitent to order vevething ouw sbich .
econgiderably imrroved upen Pive years Lrom oovs  The faet 5
bomeesyr, thed the ssmpuler purshesed by BOTS weuld be the be-e
aveileble st the time of delivery ond slthowgh this ooy
not be the so-aalisd Fuliizeds commnler® 4% vardd e m wory o
computer which world zive many vears of oxesllend mervice, The v
conld be olted as =m exsmple: 4% was e fivet olastronie digitsi
computer ever Wdls, and, alihcush at the present time 4% s Al
eﬁnpletmly outdated, 4% fe stU1L tovaing oub a lavge wumber oi weo
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keep the compmater busy 1T wseny of the vooblems B0 be aolved opeld b

havdled by topse taken feop the ssnruler®g Tfapse Jdberer™.  This weuld

Tammad

incivde swsossmant problome which would rogvive the poge

routine ovey and over againg 4 mefortiy of the mathematieless wowld e

thelr time eonsidering vwoblenn sindah, i srrnipod & aoea
tiom both im the mueerical enalvais e the meshlbe o L
mrEyTeny P}Li g

be sosleaw %0 purchane o Invgoepeaio dI-Thal

ety

ed mehor of lev lewel vornomasd .

opavate thia cempmter with o Aizt

Considereble persconold would b regndyed;, TR e ontmet from the oo

would Be extremely laves,
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heen outlizmed ig Seetion X, The Pebvre noeds of the
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@ protiong DR %
an izpreselve eompudaticnal leed. The fobwre eowmputedlened les? wiio o
groat and the problens to be smelwved will Le ne cowvpless that i w4
sampletely impessible for an DO ol pratyl. exnended TR sadewn

bandle them eedizfastuerdly.

=t owes vaferbabey 49 an ahiaewn oo

q;“x

come o g definite comelunaien an %o vhother fhe fuwivee erprodedion

of F?f{‘% wonld Juetdfy the porehene of a laygsrenly dfelted wowmowi |

o g 8

i% heg ghowrn yather consl Frothe% the snly way dhip Inpee

spoumt of eomputetion on be saRlofactendily b

0y & lexpe genie
dipgizal somputer, Thoe the Huthoratiog Mvision ewrsiders that the o~
for such a xaobine hes vow besn enteblished end coupatys 1%‘3:“:* reanmenads
gt RIS mm@ a lapge-geais, ontomntide cetvensing, 237300} seepmicw.

It e vary deairable %o taks esly sollsm o obfadn fog

o5 Yo purdiase 8 imx*g@ cewpubar piees 1% =aa %m S T
fron the $ime of purchasc ooe and 2ns Ball 4o %o yesrs wii) b oo

far dts delivary, Uafordtuwnmatsly,

nhlone oom b

ab the present tims s %o the peedens of o pudtiaisr dleits

A mmber of high apo od, dipltal cempmtove are Egaim&' devrloped ab
pragsent ddpe, bub as yet 4t vould be propcfurs 20 selesh a commaher el
wmﬁﬂéﬁ ite murchage. Ih 18 hoped that % the poar futurs more ?'ﬁ‘ﬁi 2
&am of potual mﬁr ﬁ@m@éj which w201 evable MO to unks on if@%iﬁi@.@@m
m‘&mﬁm of a particnler digllel cnaputer, A% the presgent tims BUIC
@hmiﬁ keep in closs m,mm with the vardovs compuker developmond
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