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I. uwm sniol

s, 1, &it«fe#o
mm.

If f*ooloo*ig r*f>«sri#4, o*ibod* for taproot*# ooo*io'"ot®r offloioooy
«*r« boi® om MmnA. On of Unmm mtUwA* 0*4# aoo of M— 0* oooyy
0*1f ppafto, »m9sotiiiwi teg Jaoortlof diopter*go* for $*41 i*ol*%i** ot foodtag powor
to ooreoooioo f#U i itt/> amt at pbooo, Yha ot&or o*tbo4 «o« to aboago iba drift
U8m mmtiem tram o tflttdl tgll*A#r to o till* an™ wit* « Ooigo to tbo m%MIm to
wrtiil tbo *og»*i, for « 1909 foot orooloroi©? ®por*tt»# *% jj,l *%6**« ofHi
optima® m *ttf Horn***, tb# ooloalotel rf itla looooo »rt *e follow™*.

*iorooi* ItopteropMi Ihalfeew*
ftklOk Cflladoro fid*i %:Ll«hdoro ftpo*
m »** 54 Nor 47 Hot AC ftpr
600 Mo* 20G | no 196

JNfdtbbBbMro, btmi %m tealham ptpoo wor* fH toi for # ftaol ooorgg of ISO ttov u
a oorttg obop* trikUH bod boo* pHpoiwt for whiofc hoi tefeiarfMo *agife**rla#
atwdiot fey O® (So* , tbo toorooao la powor oaoaoopiio* wo# mdf two
aofpwolt*. ffei# dot* lad to tb* odepites of tmliww*# pip## for tfeo drift tobo

Th# doeioioo to baHiowa pip*# mmhimA tb# aooitjr aamtanr, sAlofe tod
proofatelf ladatarmimto Im total loagtfe mad #1— tor for tfeo firat too
Im®4r*4 foot, to to roplb+blf apootflotf. (So* fig, |J, It olae rogolrod m*t
thrtpUo* r*MUAc« and traaott tto* ooopiiog Hooter# o» dotorotood for t0* mm
drift tab* #fc*p« «# o bool# for to* flaol drift tot# ioteio. Tfeooo 000*'.(roo«*t#
ora bolag oodo.

iilooo gap g~ittor# or (wo#b*r#* will to ploood to bii-gop fm oooorol
mammaf loelatiot flu* toolog odjoatnao*, t otodj of tb* offortio w # of #op
*Piit*or tuaisg o*oo# tOo do»i#» ear*# of 4-12 oo# ood4o. TO* rooolto oro above
la Hig 2, Eooooo* 9,1 p rit wsm«f ft# Uo» ftoid *op# it doairwd,
0 *1*11or atudf of too Hr *u*acy porturiia# offoot of to* u#*rtioo of to* gap-
aplitter# 0*4 of drift tub* a»4 gag aplfttor oofgort atom* mo oodo, To* i«*
mr-ttm of tOo pg gglittor# i* to* g*g «mm o of cw doM»-*orse»t Hi
fnoiMMT ot M | *e oiti #0 yorMgttti* offoot ot kiffe  *#. TO* drift tab* otoii#
boro m offoet ot loog » bat ot hilgbd *e looroooo tbo frorwMey by oloaot ao*
7b* gop «glitt*r ouma bovo no p*rc*|>tibio offoot Ot oily point Amno
rooalt, tb* aow moooodo doto bola# ofetoiaod tooiadoo Uo offoot* of betfc tfc* #op
eplittor* o*4 th# grift tut* 8tm§, ~ —

“INria# ttnm porlod tho of t. »,
* f. mi, f, 1. tltoboo, J. Looiatbol. C. mN-N& A. 9. iobolbor#. A
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calia*# Ailpatrtiiii

i-m jr aai opartlag aaaaaiaaaaba at 3©f am aai asaa-taa-t 1*1/4 § 1/A4
laefe «a* ba«* t#*a t» tt» pm t«tw i pa»ai *r*ta* CM# «Ag

*ftor# p%V* # |f! tofe#* «m UM piri* *lti» tba pr*rte«# kMilpMwr* tppft

for a-raj# *ai aparttag. Tb*r* «e» mmmtimllj m dtffmrme* itel* (¥%$, 2)
**m* th* feast e *» rIm m 14 4«plfttl*f MW «M4 ta belli M M . Iba *CtiP> plpa*
Ootaii# ilaMitar * iS.

taftia* («*art«ra) i« **t*r « a.151 la.
Oar e 1-5/4 £ 1A* t».
Nulava >»®fit* railaa of wwatara » 0207 la

Sot* that tba | *wy lataaalttaa ftr* bet a# lav »* prarteualy y p irlli ©a hast*
vita pboapbari* acid dap:Intlag la spit* of all affort* sad tacfaalg”,. feat

ttest « ssppsriMa *e¢ aaia. m

gulag *atora pip#- gftaaiitry, * gap ftpllttar la tiw for# sf ¢ flat aappar
«nd«i ft* OB, 4* ®) aa# Mibaj oith i.a., obtla tha c«*lty ©all vas aaaitai otth
rf A caall Nit setim fcl# laaraaaa la th# gaaaral *~r*y la#tl w*» tbbtraai ofe#m
tba felftt aa* paa Ittv . awf laaaraalf ft aaall dmurwmm I® i-rap* vitb aapfttla* feiftft.
Thbl# affagt, for 1 3 * I##f(rf)« 035 * 1#* *» la fIf. 2 sould act fe* *«-
pi©r#g or*r < graatar rsag# at fds# tiaa. Cth*r aapartaaata with Haiti alaa—tt
pi#*## laaiit aai awtatift it* drift tab* bar# rtangai tba it-ray laral ftligfetly, rot
to# fatalti oar# to© iri#g#i«.r for w itloo.

Aa *IM M pt iftftft aai* fee iaraw tea* (po#»fM|f aatatlag la tta gap) throagti
* 1/4 loot S\*m*t«r bO©1* drill## la tho aagi of aa# h*al«pb»r*f aad th«* *»ftljft«
tiw ratalttag tmm w&m ¢ aapwt aai a pfe&«pi»r itfiw , twa fbaablbg aaaia# fta#
aftgaftt biaa (far « ft#ld-fra* traJftBtarg) g to K It atovai *ething poattiaa or
aafavlisft for ftrwati rf fip ta 1.0 Ma. %#***e» b=w*twr, dlapUyod ft ®«>®tlaoem*
apMitraa of Iftf#rr.d *I"tro» #o#rgU» fraa 1.0 Mr prftk rf> to laa# Haa
t.M Mr, feat *##«?*t# aaftftitan—.aats war# 4 1ffl«olt. A bet filaaaat plft«#d «fo# alt«
tba *laa* b®I|* g«r* aa alaatraa baaa with AaflftOtioa *s#r«y »#ejitap la *gr*e###%
w Iti fttbar rf paak re.ltug* aallbrattaaa.

Flgor# | ftbeoft tbft ©oaparatit# ftlallftrity of alaiaos *-n; latala ohtala-
*blIft nth alaaa **t*|l «m! beat gl-w 4i.**rtiftr™ for <»pp*r, taatalaat *a
lippar, aai f»li aa a®pp#r. Ozygma glm dIftoiarg* raiaaa Ut loo a-rap lawala
aftaatabaally, irraapaatfoa of hftM attal aa abatm la fig. 4. Alao aota tba ®a«lLr#c-
urlitM ouMp i tia e«r#». fblft ©gMi ftffftot aajr ba #r**#d fey alaplj flow lift-

Mart 1 A rlifl tabaa o#?# to ba ftlaaaai oitb pboftfpperio aeii iaplatlag la
mmmtmm nth pnfl>«4]| rfartai flailaga. booaror, aaaplM of Aba iapUtiaf \
proeoft* ibilai be f#asb tba aapaatai alaimm If e fft*tor of fewtwaaa 1(H aai 104
ohioh oa# »11U ftoaftptablft oa gro«a*i of aatripalatloc. B» pbaapbarta aaM #*-

O
) H#e#t - ( ' t
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IfmNVIt 1 1 f ftaO—* fbcl, aiaply Caoataaf attfc « MfItig ttoeg a<«a*a
*rnt rn m tfm ttws ftor I-r«f>» tost fat* eoersea pptlirtM1 (tIM, ftaNoa tacer far
-3 war* iiglgliil fitMg wit* Mark 11 n, O an# ft, Us* raamita afta* 8w ltrrftry
la »itrsf*» ay uoow* la fig |,

la laafctag >7? « toatUr »yrfa**, totiaft moppmr (atMtoiaaUy %*e£*« mmy#*«|
m* f»*atf la a* wry a»4 aor* Nwl«t«t. Avyartlaaiafljr fMft aatfe-4 *f
eeM U * tto* «*rf*«*# Oawalaywtf b/ ». t. lhraa* *&» *» ft. *fcl*r», ttoat aa
Nft a*atfl«»a barato ear to*a#*d ©O«t*14* ©Of ttoa aaam ayat— . ftbattoar ttoa «KiOa,

tto© «Xaa»laf toatiato af ttoa © atiittag flaw ©r toot*la raapaaailla fer ttoa faa.r*U*
mmé&*m la pat ta b* 4*t*r»t»*g. to«* fay Tatars Uoo©C) ©aiding aatag tbls «a«toad

It «© aaaaaragINi ttoat paak rf gra4d4l**b* ©f 450 ir*/a» ©Or a®©ra art r*a*ir«4 t* .la*
taatlgata asii aalaalaa tad apartlag. Ttoaaa fM laata ateml# toa totallatola *fe©niy

«e »-4.

ftoara ara aawml arrera la ttoa grapto ©@apay 10 af ttoaftapaFt,
UCRL-1%?1f a»d tort petal* ara mm atallabU. Sa*fig, to for « ©Osplat* UHt}*Uo*
of a-rap ioagtag »* aparttag rat* data.

do' it
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*. Birg«, 1, |. um«r, aai », J. Ufgr*a

The *-raya fro* rf «fwrt* kftto twee mealtorad ualag * pkoto-
anit-tglier tote c<?nn*ct#!d to foot amplifier* aad ill#®®# to mi ottilloaeop™.
(ft# FI#, 1). Tito output of ttto MKplifl#r« mm ain tod lato toe part#* toe
pan we# #*#d to trigger tie tuatp amd toe otowr pert tow delayed about 0.5 a *e«
mm pat m to# eertiaal plate# of to# moillo#oopo. A earner# pimtogr«ph#d to#
r*#&Itin# tf#*w,

kith to# aautpmi#at tonerlb#4, to# aparta la too dIff*r#et ayatema toe#
too® iitluriil. Th* ftrat «y#UM aakaa *aa of to# ZC cycletram teak efeiefe fee* toe
gmmmtry mimm to Ft# 3m» A quartcr-eae# Ua# (axia Boreal to to# peper) onto
batoeae too flat plaaca. A aagmati# fiald #aa ka applied parp#edlcular to to#
plaa##. Till# *yetea i# oaually rum katowea TOO It# and 1000 Irr. Tka other alaetreda
ayatom (taker*# Ball) #®o#l#t] es#te»%lalUy of Hiimtrlc twmiapkar## {Fig. 2t).
It r*#wto# at about 12 ac aad Ha# totoaaa 2 and | Me ea to# e#*tor alactroda.

A fee ramart# about to# rmmpwtm of toe aealtortog apataa might fee to
order. The rf to to# SC leak 1# H.3 *a/a*« Mto a ttotog aigmal of tola frageeaep
1# p«t #a aeah @F to# plater#* about to# apart toe#a. Cfh# timing aigmal to gg$
esymohroaiaed alto tha rf to tow task), The aapliflara ar# Beelett-Faekard 100
mm'tmm 4 1#trticted alraulto kaetag a rtaa tlea of about f * 1©*$ aea ufcam toraa
ar# pat to aartoa. A aborted 1-tow to need to dlIffaraattoto to# pula## to 10“*
eceoaito. Th# input Ua# free to# phototube to to# #epllf#r to taretoatod at to#
amplifier to #ltola#to reflecttea#. Th# aignai lead to toe coop# to I#f% ope® to
g#t aor# amplitude and a raflecttoa of tow algaal free thi# #md, rafl#eted agato
free to# npU IU r app#ara about 15 rf eyelet lator alto ©ppealto polarity, Tkia
refIMtUa eaa ka aaee mi aeea of tow plater## uber# alowar avewp apaeda ear# u##d.
(fete* Th* arlftmal peleea ar# aegatle#,) |IB# trigger cahla to ai#e termto#ted,
kat a aeall fmflaattam from tot# appear# about 0.5 rf eytle# after aaeh pmima.

Tfea ampliteia linearity of toa whole ay*tea 1# e»ry peer. The height of toe algaal
®a meat of toa pletar#* to a mmmm of Mfepltftor aatarattoa. @ To gat a larg#
aigmal* toa grid# of to# laet aapltftar art driemm po#itie#, aad to get aaeugh
drlee, toe aaxt to tow 14»t aepliflar meat go to cutoff, The ooarmU affaet to

to giro about a factor of la© ekeag* la rtapottaa for a footer flee change to algaal.
Tht rf #eltag# oa tow olaetredaa to tka SC tank oouli ka oat ao that apart#

occurad ae«ry 5 or 10 aaecmda apart oa the aearaga. Dw proeadwra eea thee to bold
the camera abuttow epee amtil a sport ©*«ur*4, Jbcaaplea of tka x-ray algaal# are
atom to Fife. 3,4*5 aad b. Fig, 3 akeua typical apart algmala free tow SC teak

ead Fig. 4 to a apart aigmal from Bakar'a Ball. That tkaaa algmala art actually
to* to x-ray# eoaiog through to* l«#d colltoa.tor to toe mrymtal ami “ototob#
oo twt almttrldml pick ~ ww ohaaM fey alaalmg tow oalltoator alto a I#ad

brirt ukiab atoppad tow aigmal am tka aoope team tb>ugb tow aparka w#r# atU |
oceurlag a« imdloatad by tka pamk rf eeltoetar. It la kaoei that tkaaa pula##
rapraaeetad a *plla up* of iwmy pketeaa by eceparlag tkaa elto, to# algaal dua to
elagl* .*-r«y guaata.

The tm impoetaat ekarmoterlatiaa of tkaaa apart algmala armt

@) a’ray pulaea la a to*rt group occur mi altoraato kalf cyelaa
#



ttf ttea ft mmm wiwe ttea fsteet#t«te* ocoaa aa# teatte ai##iMr»faa. fill* aaggaat*
tteat tlw Spfl»l art r*«tifi*4, witte all «f ttea *~f»y# asptag fww iP

a'a i«  Tteat wcat Of tIM *«raya aww fr*i ttea m il {lew ft#U)
alaatvatea In Ib* 1C taste «m «kMNi fey i§t*ate§ag ttea laad oaUbwtar
eapavataly at tlw «ill and awtfear iiftaipaii, i® PWHftltei to ttefa M |»
fjllf aafelap If Safear if itei* n*wr%?*

|1) Ttea a-rar jwlaaa ara aawar ateaarwwt ta iPftli «p »r itof twdfaauy
(wm Mmm apala) teat vMilljr tatea a fte®# about tteraa, eyolaa if tewili ar
*si wUaaa «»«e atartai sail! (appaaatetly) tlw ffror ffi wltafe If

It In fIff lataraatiac ***'1 ttea paste algaaa fm taw iffttwipt aytiam
1C tasw awl taaar « Sail) *m wy »UdUT.

ftp ftsat eteamwtesriftelf if mmfimmi fey *-fay ptalwl® saswra plate“raa
ateidfe ateowaf Uw swaps to tea mmlff fn* oaljr tlw walla la BE *»d ftm m If %m
*in aaall la ftfkfr* M |. tea teallawa tekia ta If 4m if bw ftewwtrf mt tfic#
fl*flfo 4 f# 1W». Um biffc ftalda at tlw iftafaf alMternteaa aay a*«aa awr# alaatra®
stelaatiwi*, «r Uf* largar r# twaiiag say irfwa awt ae-ra pa,

ftift. thw fefili «p takaa f faw ayalaa la tltetetesfristta mi pm%m» traawlt
teflftai* sat wppar *r ftewiaaa. U p pwafttaa laaa w»aH w ifft far dm mmo*? #f
tlw apart froa oaa ayeia to tlw n**t. Sowar, a atwarlm| ca ft4AUm dona by ttea
Hwatatefaal frap larflaata® tteat * ptotaa w ait «*a«al fN i ta# Steals* ta tlw
w ttar alaatsatea la iatear'a tall, Ttea aoa-wiifera fiald wuaaa t®a protoo la ateaag*
pttewa *»d Ham lpwlt tea Bia «~ID a «Hmt fear ar fiaa mn! mtimit %mmT*%ai§
mXj W | tew mp-

Afi aaaavtlaa tf tlw rfetifjrUf *#t4doa la tlw K taaf if mbmm 4a 1%, ».
flw M ilbaiter mm fir—tfd ft tlw mmtmr alaft*f4t aad ae fpailw mmm ffbwtaf,
?iw pita a* tkae bw*a*f*4 «ai r*ftlfiaf aparta far* waa, p aa— til/ 4na u
*~r*r* ttm tfef wal flaeb”w awttartsg late tlw s®«t«r fr*w %ta raar. iww
ofaf» * afccDm la tip, 5, wm a-raya eaaw ftwa itott fl#etr®#w tJW Uat
?e* tysif# if tatf apart'a jagatbw. ?tia mm f rar# ffWWMWa aa aa aadb awat
m* *mm vbaa iaatlac at featfe aiaftiwDaa aww irtwa tlw fata aa# tat at a araparatiy

tip

TMaabif tta wapwti# fiald ®& Ufa m alpafleaat affaat apoa tlw #-r»f
ecailarad apwta ta tfea K taafc (aaeapt tfat tfcay at lawar aaltafaa).

m* aparta ta ib E taak war* also —jtlilPalg ty tBflrtM at bw rtaatia
upbt Witte ttea phetet®o. tear* *rlaitela Uftet* la 4aftaai aa Iftfpt tteat
fa falSaataf fey a airror and aberate ty felaote ppwr. Tte# #Il#w'i waa aat algatfi*
taaily dlffaraat froa tteat 4m % *-ray?*,

Ttea *fea.wt|proiifei* #»raya tteat aaaw frwa tlw XC tank wtwa tteara war* a»
*wwraa# war* teataoMd fey laeraaab” ttea aaltd aagl* aad gala, Tiea awaap waa
triffarad raafoaily. Steall, ralatiwaiy waataat aaplltuda *~t*y palaaa ara aaaa aa
altanwta lialf ayclaa (fig. te), Tfeaaa pfilaaa if* Daa ta aiagla ppg«gr pteataaa.
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t* §, tetri api 1» 3* IftfivP*
9IaN

A UolteroU* in fctffe-f*#r fttHM* *tM 3rttcca*» I* **e o0~oUoMJiU
>f tfco fr*ette» of UP iiprat *mr ter UormtUf terti«J« *
§H<«** of to# largo MM o #*#e#t Mptili OF *E£# eel™* f** «4 «**n*e

tick tertt «arr«t (toil MmANta) iImmMmnd tm ittaf **«? Jppl «*J
Ar; *«« «« IR#a» fraotUm of Up *~r*4 on#?*/ of tte poofciaft tteil# *®5u##
IrM”~m 11 aUmt imIimter U UporUrt, tip ** UnUng ptpUjt Nprupti
* ®F *tha pMittfite X ooptriwt, «8Hp ««e»Imuro roquiro tip «tm>*tf«i
of- tjim Mkximm \mm*&$&** fey er o o t mim»i tip t#%al irate la i#»#
tpporte**.

Kteo a*pXI*tf to UM f»m| to—arfoll piet*r# of « aPil, to# uppl
of «w* »rtlailrSii p#is#tra%io» by olagipnpo of a ourftc# pBonmtel | | M
*«HHS *01 %DMi4 bf a» «aternary afplS*4 iBtena# «3Mr*» ft#l# 1Imx* t» tte
sftterra* #4 r,-#.or-tertpUi opaPMMP'*?* ter te* #Upte trtw™al*r pc**s*t«J barrio#
Itei™ «&8«** to

Jo»i,*iar* **oom (

».H« its# lmego fHr-#« offfoot t# laelodPl tip «af»>r##Hm te M

J*

#oara 'Se
* o WIW *
f Vvtm #i##trate Mourtei
f *z a js n w

«/)e fpootlopo #f two *lltpti* tetagrate nfctofc a##*_
tetelttei for amltpa of 7 fro* 0-1 by Sordfcotp*

fteo irnTforttitt of tip PV 9| r*te%4*»* tea t»«» eoteBiioiPi for mXl
®*ig*aa#d «l#«tf#400* . tarofai P ft tea «in«i te t OroolAoMfit Wit— » **tel* #«eora

«P«a to# *|#e%rtc fu ll ta ottfficUot I# tewa# tip ourtec* poteatte.
tefftot % tte I#«*l of Up ter»i te* cpMMPIAailf ibmrmt
fm% Umt #1*«froi# Pnilop or# #ri«r# of MiH#r o«l Upi ttiti##!

fi#.|4# nr# Exr8#r» of »#D»>itttd# o##r for aputtpMMd mUtml* im maammof UP
sridr of 10*%!. I# o rifta-###' «tHi'tis-® of tlpoo piPPPPM la tfet* r«of».
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too**** ©f Ut tit* oto ooaotructloa of ki*fe oaorgy accaloratars, ooa
u«aa*ot ro*»«m to tto teolnlfto fMpflftife «# fclffc fwitgawlof of aotal
part#,. f¥*ric«» mxum™m it ®wWMi%r«t oory fitffc ooltogo oo-etelao* trm awa%*
H U I» tooo boo® waporod fey lorgo dor* enrroot dr#ia# ato dootruetloo
hrooatow# Wtoti «©«### too* goboaitol# of tto ardor of o all Has wlto or#
oppltto botwoo illiliiil# "

la apflw to stotoea too tola offoet le*#** o*ta»iMit otto rf waitoM w,
attotgldd ooiortoio oro *to#o» for kigbh oondaitlrtty. It two# east that tto
outertolo ontei *ro ooitobi* to lift# rwpoet wo aetotty poor to boldtaf ooltogo.
ft m mmrmt™rn mmmmry to totwotoo too opoelft* Aral* for * (low ooltog#
oto ipadfe# tor mpfto oto to toroetifoto ttooo to#WI«Faoa by whiel to# to#to
eay to atmats**. fin Holt* to to#t#si tmpo*+& to too otorlowi v»ita|» tolto ow
to *to*U*d to #lootra*o# for # flow opoctof to tigll mmmm mm oloo ©f ortowy

KpoTiooto#.

A *t«to #f #laetrt»40 train ato ptoamoNM. mm mMtrtmkmm ml

do mltogoo to to M #M toll#, flo offtot* of pooplag flaido tod tropplkC
«#*»%e w tto totoi iroto totwo*© *i**toolytie ©offoo olootpoda# WO torootl#otod.

*M tooctiw tooto# tooo tow® that mmim total to toaaaforrto to tto
ettoto t» «n to d to tlautorgo, ItMItwaow d n m tto» of total oootty
pfooiws* oto #i*#t-r*.d# iraia e» * foarttoo of oloetrodo ooltofo #oroo to otorify
tto iitoibi»ii*» ftoltw .

tto ofi-aortal im M i ayotoft
ito* wlto o opaotol toe-otag*

totwo*® tto toot oootty mm tto total itffw lw pwp
mm * '‘watM#U tototo* - typo 1ligald altrofoa taffl# to®©lag or affoctiaa pWptog
«pMto fat ?4-*odaaatolto of of#«*xta*tolf 1,00<Dif mm. tto frig# ooooto aaetlw of
tto #y#tw O# p*f **y built oittoot a ttotoaff mioo to oliniao*# tto p»o#lfeio
totoM M dto «r to# oyotoa fe# tto goatol wtorfai of tto oalto plat#, fto Ilatoteo
% tto’w * 1 pwp. to# o»o«rad wltfe a ctorlo totor i#ofW toffla j»>f(nntf to ro-
dow «to toil « tto llrtild siti®jf#® tto#, to oddltirmol told tto# plooto tottooe
tto »««WF PtoF .wi too $mmm PWpi prooooitol tto pu to»ori of too »oe»toii#ai
Ip:\ll\’l*p I*Shto roa”blaf tto toot, oarity. tto (ottorol arroa”totot ® W®b» to otowi ta

froricMio to tto ftrot no,
Motoiottw to a# itolaatto If laaic drat* data, tto' oftttoo
dlawotlod to #I<
felaowi (smldo to ovtotdo) to wtoto ta flootaf t,p* aootoao ato e»p, otfcyl
tootftol fto poraaot), Iwalotoro owo #®«”~to' wtto
ta ©at«r oad oaotoow. H 1 ~tooi part# of to#
wow atototo «tto toiwff* #to tot wator, wontod ta #oao#alrotto otowl# act#
I* * f,p, tolfwf® ##14, tto ftaally rtaato ta dlottllto wotar, #.p.

**arl# sitot## ©f *lo?Sto. -rota * oil wad oa IC-500 oil diffwiaa
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ud4 papar itw li, Sow e? tfea part* war* towfca* with tear* wad* ««rlAg aaaoafcly.
All f**k*t* la Us# bigh-wewaa e<eetloa af tfca w it wr* Malta ffw» mwmhpH*! *t-4©
itlw laattlatar* w n waft-lad % tfea tfwtm wtti IlmmBfoil W W i r* «Mwr
fE*A*t*,

typteal ba*a praaavraa of * M i-1Il *r»W clmmmd m*d pm$m4 la Um
Jon faafeiaa w « of tAa »r4tr ®F 10* w % aa ragtatarad w e« 10*f pnaf*.
?ia lawaat MawWNIMC >r»wn « i « s ID"®mi if-,

Fraafar* XwrtfwB.1. H If *w* Mh*rfMVtaUriat t*» HI1 ttH t**t-
aaUtfa «®uf* wa AaaUad upoa for pm m w m w >t>. It mi ffcwd W t *ar<*ury
me oil 09Mt«ilMt«f HU #*u*o» mmi m% tea elwaart pwfwrly wttfewat tfca law
of *h# I®s wljM bf alaattada, Th# ¥**tor* Haetrte fa«f* w# awIM W ien
tfe* filwMMit of tw 8e«#» XTfirwwii * «trwg aearaa of yroUfw wtartal
Iti BrtSj*

fiffioalty m* mep+rUmme la aitwialaf low
good mrrmt wtwrtoif w ii for tb* liWwiforioo mmiM la* gaags powor wp#t#,
Aftar tfa* MU* Ufwi tafta wo raflaoai if « K4 %»i wrf « aaparata wait l«*f
w# m la to# gauge tatta, m fkrtkar dfffiwitia* w * aaoewtarad, Tt» tea
g»s» aatariaf supply wad wo aat wfftutaaHjr awalUm to
e¢tor praawra la t&* IfM*

N«labpidp|™ai- «e* *x» ai#atw4* W«
eamad aat aaiag » W&8m ml%t 1.1 w gaaar wpylf. Unr finaii of tow waafc
fa hoitw I M wtti « I0000C w it# 10 aa, eapply, A vatfewr mow «Mw™*ia
it-liMwr opataa wo W  to rodtoeo tPa rlppli to f*J par-wet at Il©*08© aaita.

Sleet*##* w ltagao « n firate iaiwi®awi toy »*awring %& psmm Mpplf
mltag* me oorrattlaf far tit# We# la t&a aloetrefo protartlwi raatator,, Lator
M ifeo prsfrw a | fG)C aogoW roaiator wo owatroctod oaf wlibrotai to rw« tteo
gap wit*#* flw tiy. ftw powwr mgmky me p# wlta#» ara twow il I pw*
saat.

A Sworml iafio TIV4. Ast WplIflIW wo mm& I» awfwtlw 4 f «
*otoci*w-4«fw fwapi«r % aaaltar alaatawla fraiaa. fbo oa#ltfior tapwt wo

coonaetw! totw o tho Jw » *O4# -« wtaoW} aaf gpowai, flAa aaw
«H aatwruif MMMT ttat ta* aatawf farrwt* or# tadMpaa*aa& af wrt
wm»i« WIW traia ftaa W# W ltafa aloot-*Mb. to tfeo awwwaf «a*Hf.

ralotlw If *law mreNi™»j» If ipa| of tIM iwwMNIlaf #«-ijs nrtor ffta» * ow liaww
1 m\MWN a# tW flaatwola frala. S«ptwt tool*# «aal4 hm aabwW atti
tfc-io ifiwfWoat fpsa IP*® ta 1S**ap w .

llaytirortaa. lata 8if *laetro4ao waa AifliartaiH/ meAMT oftioWara

mf I 'isW wdiaiji*...%o0 p# btwro olwtf*Wo bo aitiii «twt*i to %m
m# eapwi frtw  m”™piwi ballawa-, taamaa of am m iiiirttiaaai xf
W VEBP off ) NP ? > Il anERe

wmmmmf % aaiw tfca 8a# opaalim awt'lawwif aPHi a witelwattar* ft» alaatraia
apariag 1# kmmM to ¢ .Of w.

#l
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ftoyiag fluid* ud Trapiing kgmnt»

laaarai, So that Uw data afetainad far tha eoaparlooa of yuBplay fluid*
*wld ba «*SSGpittl# tot yaga*try and ninetrod* aatorla] of ton yap* war* standard-
toad, tweasa* of to* alttaata oatfblawaa of ton data, alaetrolytia eoppnr alae-
tmdna *tr* chc-san. Aftor hm aapariaantation, it to* feuad that a yap of 2 £
Jm m* #aw tfea aastawai atUtaabiaa of ton amliftbla IEG,yQe oalt pOwnr supply!

i'laoa torfoot elaaaiiaaat was kaoaa to affaet Us* alactroda drain,
*aoavftl aiaaalaf taefe&ifwaa warn triad, fha nlnoiroda elnanlag pranaaa finally
mtmmm mm ifenacid i* to«ta*ii»atl©« itowsrnaaiiiia ami fitwad to ba aatiafaatary.
if nlaetnadan aklah bad baaa all aontaaiaataS and found to yiwa bigb gnalaa warn
yolSdM with mtmX tool, elnaaad with *fcm ft*, or gnu* Claaaaar dintl12nd antor
*ad s.p, *m%mm acid rateatolM to to* toai «tvitr# tot iratoa would tonparn
tmmmm* to* toon mint. Utoeu”t worn tonaland elnaalay taelaigvMW anr*
triad:, tony warn aat found to ba aaparlar,

ec-alarator puwpiay fluid, Myaaa* 30 diffaaiaa ptmp oil, to an IC-50C

m. tyya, tom* ntay* 4iffuntoa pm$. Sawnrnl aata of 4 aallaatod for

slaatrada drain want witty* far tot atondard ypaaiay of 2 ga. ©iff«r«& trapptof

a#ta»to Wtot nypiayad, nw ffiaisiit data tortof for aaab toat eondiUoa.

In tow first aarian of toata, liquid «ltowfan uaa aand to tortty trap tod aalM
lawaraad 10 toHtofcloratbyiaaa **« «aal 10 10" ffefvam & to m

of toto or wll ton myvltj ar*t mm to i£Eh. Tba tolrd aarlaa of

toot* waa aeadwatod wStt*wt towppiay ayn»t». fjlff too u*l«r ggadai baffla ra*

«»toad to tomato ito batoflaw »f nil. finally, awn* oaolad bafria waa

«& {m* to Interna war*. Itoaa toa toto for tow last badly oeattorod

CMPtif m mmivtmé&t ir**3 «Bb34 to inportod. 1 Irato rarauo

ftold rnlaitona far too »#v*ral pba«*» of tow oil to#to «r« «pa® to fly* .f1
4. tfMtoifta alnntyaia drain# far all saaa# anrn inter ab##* to to biyfe %

fa too toto ofeteland for nsvanr? pmpm. It apfmara toat tom ttoilMt
atomtag* to onlay any teafrtof ayant toto Ifrana* ~ oil a* far at tfaa affaol m
i'laatifaia giato. ir #*

Qa a- 3«ayiotiaii mi Whmm rmm tte» alaatooda* war« raanaai for olaaatog

m&4 tmmfmmtim* It w toat ton totoe”* an aaida toto a«x “araot» I|I®«ly
iiffaraat aifaarawaaa Cana ft*. !«dfc). 8&toy®aa?r aai a»«d toa baw”y ~Mtood
ama if to* M M i wb to mm toa torn® ring toieb toa toa* *«ai to "aar oa

% laa oaad in oil or oil watototod ayata®#. Tto wmfmm of to* uto

Li mw to to** a fertgbtiy la vlito aw”aa M”oatotog tto totally ftoaS ragto®.
fhm of tto awtoo 1* tto mm ragarliaaa of tow tofrm* of o*atax»laation

* tto® parity* 4 toon* ftof wi m r feoto to mod*#, to aawo i» ft*, 4

t«* topto torfttto toe a ax»Itlpil«tty -f to M f-itti la*rooaitoa aoaoeiatai *itb

A*1 totally “artod rayito. SOriNM*®4lag to to>aaa «r»t*r#f tto nil m
mmimlmm a r*uyte aarftoa of toilt up fletolar topcaita of oeppar. Tto eratora of
tb* mm4m and to* flotoOto an tto oattodn toon toto foowd oa all furttor
oftoda* *»4 oa all totortola Ya#t*d.

- bfeiia It ia sot po-aaifela to aofejnet a* *»Ur* toebto* to bl«b toopwratura
oatgaaalay, it toy* fea yeaaibla to boat raatrietad sacliona of an aooolarator wfelofc
wi;i Utor b* a*Jaatad to biyb oaltayaa or totwaa alaolrto ftolia. So that aoaw

-a tow poiwlbl* advaatoya of looal oatyatotay rwuld fea obtotoad, tot aat of
olaotr-,4*#. bad baar. £t*a»ad by toa standard yrooaaa. toa aobjaotad to a f



WMUH4C

b»m M * «t 175® 196 mrm™* 8§r»4i*»i a* "« of ftg» 7 itota mm/mmt
Witte to*** *f fig. a *e©w* mm gMMtaait r#d«4to» to ta*to tgri f««tor #f t8*it*
rtf. f afaftws to# m M of tteit MjU'tiiiil# lot* to* tory* *>fi*»i* tfiMMe ratal*
fra» fea tea*ting prooaa*. «e fiptffi>ita» #»* b* #ttoetead to to* to***tag »Wi
of to* *lactrod* t* to* «MftM* If to* total «*e atofcta witte aftrie M1l 1© brio*

out Us* crystal lift* itatattai far f»<itogri»*f«

la artar I® to* *ffwiliti» il «# to* tetai mil fIMMMIii «*
atattaaft* tolete had tow »w «d *4to aft ail ftla, * f«*ir of altotaai*# to*
f»»004 | m r at fg tftor tealng owttoltototf aitte «U. r*f. * ** that toa
tatea-* @ 9% *n™ mt offoeUrn la to* far tteaaa *;* -

F*rnap* « pralwgM total** or e« hliffcar tossponsiar* wmsX* mmm baa* affaetiw.

?h* affanllaa—ij of ownitatod aparttof s Ho oiatotop »f ffttoiffMMti to
*r. ait pa”fj opsfew s*# toraati®atai. gawtoa to# mr@ #ow*IMi4 to toa apart
¥ - "ft- m.if ltoitai, *#*r*2 alHIfrvna of ooppar war* Sraii*f*rr*4 9%t tto
aaoto* Tto raaaltls# Jltaartlaa of to* elata* Iv *rfaraa «*e ata M flIfifcl* rear*
girit to to# m*2U *faa**g an*l at *a4# a patitatlaa tatiaiiitotatta sap tea atttoita
to to* fatalttot #*p*rtaw teal tat*. mil *?*I*« war* rataoad If' afpotetoal | f
o fietor of tw tall# to* gpartia* toltof* nmm ai#wt W palhaiit, ft##*
)# aa«f Il t* to» toot*'5 *i*t #ffaa%a of aitaffftai* apart teritatawu Ttea
fyaftfi IPtoBr lit rtotrt' aaa apTw-miiiata'ljr JNBB JIMfif*

El. 1 o ftHbaf to -ttotoO»f
to mmtmrj ** » p«tataf nme to* «rfir* e# #lef| wae 4*gPr#*H#HsA to Mo | «it»

toloaotoflacia msmm* and awt mm* m t
aaxavwy < geed to o~ fltaft -

flip ftrot fto» otto mmmemf m m I®P8i# tnMUf toat to* Or*.|« for
inippar elaatvo™aa ft ttea 1"® «m ap**-toi wt a0 im &b upot'toS itoial nm§ to* to
to to**#ltof to iisr*toi?S»I*#-. *i*eto™?to dr*to trm '"*«ltor*-»3, to iaar-to* of **#*ral
rmm la ate** to fif* It, fra* to**a toto tl» *sr» aaaa to tea
tteoa* arfar* of M ff|t#iia awllar toan f*afi for oil paaptoir.

It |j t# »sto toai Wm 4il Opt flis*-r«*e* pi tto

fmdiaot# ml**«, tool* to mrrmmpmmSUNf teifl* «arf%ra of taa
a fit *11 til -1 Wr-5** m* ft*m- - - E» * - N
tNMsaMpraaa Moto .iMitetoataljr an to , ftows* wmam i«ma*!

iI* to* wwalirp panpaoi aa*ttf < ao; tito altortrtotoi”tfii tow* awetoaaioabto Ip i*&:tl*«*t*
tIftifTtoftoft of oil wpor*. ihimm~k It to ato pi«O:i:tei# 'to utoto «*<Rtor tte*w-

*r« "n* i* tto oiwpttt™® N f too tail* -; .- - -« *03 = .
ta* to toa lapao of H# It 4# i - f toot tool ar# to* - *

tot* llspif oltrc;#»t wp asito wb=> tortat) to to? tortty t«p. It
nm# t > t# otattataoto to* 'il**tFo*s*# Aw 2t;Vi *Si%e«d®™ mm
ww to to* atat?a i»*p.

of %e* olaitttoatai on raiip™«2 ftN» to# w»*t* aiwipi tMi« to*
**ttor$a aw* *»*$da o”oitooi I-tapt.topi- to %dod\N* N to #11 fRapto# mitte #e* |~sri»r<t
wopiti®i. ta 'two rtof w* fews to to*

to « -fartoar toato to toa of «* «|| f|.|» to Otatatoiaf
alaffitooto ir»to, #*#«n*i *IN*ri»Mitr ** to »tsi*fe #41 to# 'm*llli»r»toly
ttotoNtatot tot* to* tiwwn pwpaf «**ita. »*# % **e N «IS to* d#pi«to«i to
- He* o Fie *t*| jtoft tatoMto pita Iftpto* f m'm'sto. fOO# *»a*pl« to# otopla# %



MO

ho tHMit md kmpt tmmm m ill it Bod boos totafclioaod Hot %eo Boot droto of Ho
»*%m woo low. « « um oil wo* M to How ««d WNfavatB Hto <*e **oltr
the drain would rtoo to mluti -ooporofclo to Heoo f&oBd in tte* oil pmpmd
9m Fig, 1J. to *t*o#ii for roproduolBllitjr, Ho mtirm »y»tm mi

»t ropootodf Ho rooulto wort Idootiool for Btvorol trloo.

it « elite* a* H# aloootof protf Ho olo«tr#do8§
oU teoHoiaotod oooltf md eloiood ftp Ho #to«<tord preooto. <> is
«ftA %mit *HM ifritu# wort oBoorwod to i* d®AB to H# 900t ooluoo. kf%«T 24 HHN
of jHIwptn*, Ho droto rolotioo otowod Hot oil rtMilaiac la Hlo eooitr Hd ro-
e&ntooiootod Ho tloetrodo turftoot (mo Fi«. U).

I %*tt «m no la Ho nyrntm wtH 96-tO0.J til loom* oil tt o tooHHHpd>«
Froltotoary rotulit todluaH Hot tilitooo oil# Ho* litttB tffoet to Ho
irtia rolat-tea, ©i roaowol froo Ho eaoitf Ho oloeirodo * <« *
tc Heto fooBd for i floon owreory oyotoo, l.i*» a®© trowe rtoj
Ho boat droin of Ht *yttoo wot tcoonrtiot hiffeor Hoo wood in
lotto, loot tifaiftooaoo ©o* to tttoeteod to ihott finding#. It would bo
to olooft Ho oottoo *yttao t*wt ropoot Ho lotto toofero t doftoito ostwor would feo
fortbeeoiJNf, It deot if|«i>r. tewowor, Hot oil'woo oil# art toportor to Wpmm
2D la tbit rttpocl. further wort is Hit dlrootios wot told >> by Ho rodtoootioo

ooporlaont.

It it not fwooib&o to toy, m Ht botit of Ho otacoo toot doto,
Ho prmamem % m to«*r8o»i<r- topurity i* ©artoso 3D #11 or tOo eroHod oil itoolf
la it* f#m »f oo lairilot«*« filo it roopontifel# for Ho feiffe drain* ood rodwood
~tra”™ror ooltofoo oooo«itorod is oyotoo*. It It, Oowooor, ootot-lUkod

Hat drain# art doorooood and tporfe-ewor toltofoo art iIMPBMBI wfeoe oor«*sr»- rotfeor
3T #11 It wot# at a pwinf fluid.

wa# wood 00 t to mmfim for of
1 to Ho sollasdo to a diaeHrf# it teifte
traatfarrod d»jris# 10* diaela»rf« OBO bo writtoo a*

1T
B »t - Ho MIAMf a# *fxd to ,*» 00
d. - Ho ratie mi
0 mOeM- frooil#® of H «i.fftii fef pooitioot
9 =« total eottiootet of

1 * fc.olf a Ifaj

f S H.K* « forodoy*t

TBit ralotioo it oolood tmtpkd ood of aouatiof dots is tho
#ota.ilt too t. i. ioorsf o«4 1. J or of
to o ©C to *«-* 0™ - e jXxriul6ll

u £



tor* £

ug * Might *f *n©4* mm&m
1H#HE o #*e*f m u <# tte teste ate Mteitte
1 » state* might af te* tnm*f*rr*4 mtertei (#j;|

fetportemted «m#urmmte to* M"NMWPf tote tor tomcatteg/t M * Its «a«
ooapwtey fro* to* soulate i“«Ilnu*Bt *f to* mum trr.~f @f rntel <1,

eiw tte Ihm *» **» «r e 45 teutmte# «***«e «f mM tMimti tm

I. | marpeiatamlf lam M tt «f mate j* tm**f«rrte im n

I. Th*m t af tem*f*rrte mate hatal mi it* t#%ori*wWWw>s m to*
wmtm* #f to* « tM  Mgg**t that ill* «n»4* ateal to tg m mmmmltm
tr TRE* It m* ti**#fi%dis#4 Ihtl tote pr«NVha» te*-»* plm™* aaljr Mm te* M M

Timli 1» appltM.

Ib M M tfltt>ltegs tertetitei M9r 2# fegjl indicate* teat ®MBI *#
to* mate Mill *r**m>* te* g*p wterM . M tteteft rm*w*te «r« nm niii m
Tau* 1.

S = Y 19) " WtiNipPAPHTL CINPLA* 2 - filsl > e e -t
teg* ***e»»te ten Sfataaa* tote f*r ittk'.i to asermry
PMpte *y*teto te mate#* TM Ptepte tor te team fte*4tem tor
»Pftorf kdtM"k** «*el» stem |I* plate# h im # *®i mi# toll*# *te*S m* *ter*te
Jtet gn«r ti thik PipOft,

of s~ #E Ir»i™ #9%, » ptegrp&dc I« "™>iag
tg MUfc mw *1| taa#r«! mltag* w w i #p«I* nlittm m M teinmkl.
I* * O« fe«ti wagyljaii it© rm e«# tfet ml-
yiwtipngik it u mmstm* ® m m Ui* ««m*uwt M i t» miM It.ii mm mm*
*# %m mmm 4r»>i* it e fAnp Ni fiM pitA*<«# P i it« n wHi
I» pM lii to kaagi»!'» PwptoiMi mtoi*.
Is M iss lassswr— mto to* inskitor *f tote «*»*e** * *tejj«r ptw-fc***,
M ffletest tote sr# mtimtm iltm tef ftoto * Ins*$ wifi to mteilito
to* snrsg™* mi-tags, listelfettiitoi *f tote- "N\NK'i te & m.rusl.
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3. Foster and S. 3,

fcttfttiiif ovtdenoo Indicate* that toa present* of ell and portibly
i increase the apartinf trestle# la Hart I. For thla roeaon,
bam bear, and* to bam# ilia diffusion papa. The baffloa are

t© b* eoolJed with liquid Mtrogae, and it la hepod that thla will prove to be
sufficient, although it represent# quite an operating aoat. Tb# purpose af tha
present lon puap Im atlfatloa la to detortine a# soon aa poseible whether an
ten pap ean be developed whieo would ba ©era setisfsetory far thla w IlictU a
* “ existing diffusion — -

6aaeral Poserlpttoc

the following la a wafts description of tha weehauie* believed to be
involved la tha present systee. A FK type discharge la net 19 between a fUa-
a™nt and cylindrical anode. Fig. 1 shows tha eseeatlal alawanta of tha arete*.
Tfee axial nagnotle flald and reflecting oathode force electrons front the fllsawmt
to Btkt naay oscillation# through tha tw, leutral fan aoleaolea within the are
are lonised by electron i*pact, and are given mw additional kinetic energy.
The sagastie field oonflaea tbaea lona to helical path#, and hanea they profreea

it eollialona with ether lent and electrons aa they gp.

If the -tia field la a wng, and tha are length ia net too loaf
disaster, tha mm will hare a very good shanee of reach-
 QOaea aa ion arrive# at cither the cold cathode or
ma*eni H nay pick up an electro* and now, aa a neutral particle, it ia un-
affected by tha field# and drift# away. |If thla nolecule enter* the are again,
it la ionised and returned to the eathede. Thai “
that wom “palUea tea# arriving at the cathode
or alxturee and hence are ’renewed* directly,.

U tha regions of the arc where large awhere of noleeulea are being
fttinuDualy, there toad* to develop a apace charge of positive tone.
Thla arise* because electrons which leave the aeUialesa have sore nobility

255 th# Pe*iu *» tone# !*e*e the eeene quickly. fbe sore slowly
*0Vis” positive ton# feel n diaper*!ve force due to their own apace charge.

Thla thee result# in t alight gradient within the are eoitM itself, tending to
force positive lone toward the cathode.

this 1* the ptnpiag action* gas within tho rtfion is quickly
to too ontheft} but 1* the are

*T
toe last few
a of too feature* found la
m
S A
4i !ee %*' Ii i*'liai :
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fivt® below. Many of the "smponaet* that wart built fop one unit were used
a* 1ta successor, The data* after eaeh unit denote Um parted of operation.

tndJmsLiuxiaaaalii. -w m kmu.

Thila *04*1 was the firat to ba eonplated <*d la shown ia rtf. 2 ,

(@ The loweet gaa pressure Mtmtd at the msUp af the are we# at
laaat 3.3 « 1(T* an.

(G Itwas found that by using = mther deegp aathoda grid, a pressure
differential Ceald ba anlInPained between the center af tha anode
<1 the a*<tt. TMa mean* that mi waa 1alanllj peeped from a
of low pressure, 5 I 19*5 an, ta one of higher pressure
{50 * 10-Sai},

Co) A gaa leak waa adnitted at th* Center of tfa aneda, ana tha
praaaura rand at an adjacent point. In thla puspiag
apneda of at laaat 800 I/» ear* measured. Largar are diameter
gaa* greater speeds.

S a J B t I b , 1 1=

Tha purpose of this nodal waa to determine tha affect of using two
magnate aona distance gpart,, ac it tc proalda nor* access to tha central region
ef tha are. (Fig. 3 I® particular it was daalrad to measure tha pumpin? spset?
resulting fron a nore exposed are, and tha praaaura of thla configuration.

(@ Tha baaa praaaura waa 2 * 10*Va. It 1a not reown whether thla
la limited fey tha are length or field ahapa or both.

<fe) PttpiMg «==~* up to 6000 1/a wart eaaeured.
(@) Farisus oold cathode dtsseter# war* wad, and In each case tha

*QP*atics flail# had to ba adjusted <# that the are covered tha
i~ola aathoda sr*«, if tha lowaat praaaura waa to ba obtained.

%> **e m>AX, tha nagoat spacing waa adjuatabla (Fig. 4).

Cn) Larger magnet spacing reacted iIn higher canter praaaura*, and
the uaa of Increased magnet currant would raatora tha low-pressure*.

hmJdm S22

Thla daalgrs was never wed as a collate unit, [lowever, serious eon.
poaanta ware built and ueed on the other nodala.

Thla modal waa built in an attempt to reach lower base pressures.
The are waa—*10-4/2 faat, (Pig- },)

a Th# baaa praaaura was 1.8 s 1"T™bni. *
@ P Kaeds
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la ft viftutft or **, So m N M to eoetreia haw bat are ooiwUtloaa
«r» qwito stoa<iy aad the eaatrol rognlraaanta art oot atrinpwt
funit ebtaiaai* nit-
o Faattio™
fllanaet, uvaualljr ia * till# i» «a itaatlaa la that
la _ th# visa nan aaatiaa
_ are ©unroot raaaiu. la 00, hoatta§ tan
to tfea an ia iarfft that m>tlai oMfttgH with 11tU a or
. fUaaaet ftopely.

I5#1p#) "0 10-J0 bottr* of m

mm*tu tuu

2.r».m i-cu, A uf [ 4 ﬂ S‘B
What frasiaat U boat. ® Tho aeat aritiaZroEt are tub aaa ‘

J f1.%" ex* *&* Naaaar# faefo la leeatof. Xa aeat «f tho do*!*»*, .
la bma« tha «kem U« fltll U arjr voab *t tbla petal. FI*. § abowa tba
v ortatioa la eontor prooanro on Nebal 24, for eariouo apw i eoporotloa* and
‘ emraata. Tba oort ata<a la te obtain a bow aat of onma for a Ur*or

MG &N LINOED:
T Tr

2a oom tklhmIM «MI ta Un m<mU, tu* aafutl* forw
la oqulwaXoat to olaotrlo fiald u felffe u 0.3 eoUal/an.

Ho<*l 4 a»t»XlIp rau wtth ft Iewar fto «t #a anti.

TJSS SS9

ta aaftaorod |aat aa

of a 4 l«sb | t* lot lato tba Input ration of tha
) Ib ffea
S ta tbaa fin* bp S, wfearo
e * A

Fif. 10 ** 4  abowa a ifpteal eurwe that waa obtataoi with Modal 4# riiig, *
o
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tin®# m*% of tba Inecelng g** «Ole«**left »re ionlted within ¢ few

Inohw of the point of ontranea, tho speed rofor* to only ft ftbort #eetio® of
tbe offt. Figure 10 cym | aloe *hcw« tbe change la wiW r preeewr* abaft air
it lot la at « point 20* away, toward ih* «tU, Tbia tr»dle«taa that awry high
Npaod« «ftjr ha reallied if oaa la able to expoa* large ereee of tbe at directly
to the mmm tank.

firaa the bam premium that lifta* boa* obtained m nnjftfg tft date, wan
foftftd that longer eodelft have glean low bam premium. However, ataaa tbe !
prmeure aaftaarlac technl®uee, exit georntrie* and tealiable aagmtle fialde
inproeed with each aodalf m eccurete eoaperleca la not pomible. Freeeat
evidence ladloftta* that tbe oaatar preeeure aarlaa inversely as the art length,
ift tba range of art length that baa been studied.

Ibi Modal 4, the oold cathode was mde acmhle and hseai eariowe are
length# oottld be obtaioad. Tha optima pressure at tba center of tba ara tala
aaa retarded for aaoh setting of tba cathode, Sat# however that tba laa gangs
doa* not ram In at tba cantor of tba arc. Fig. U «hov* tba results. If oaa
asftwam that tba are aantar preeeure does aary lavereely aa tba are length,

It:b_ae ltJb’? pressure alone a glean are la act oaaateat bat increase# toward tba soda.
Igl

fba are enltaga and current are eade eoaewhat iadvpendeat by tba fila-
eoftt control. Optlaired values of are voltage usually Ua betweeo 25C and 600
wit#, hat tbe aatnal ealua can ba a|*la#a4 anywhere within tbhia range by eoatrol
of tba are and fllaasat supplies, without increasing tba bam pressure aere than

dre «wwt m tba other band I# often teita »aaaitlva. Tbha eptlnai
are current feaeraly state t# raflaet tba "loadlag* on tba are, Fige. 13 and
U *boe tba eheage fat ©ptialaed are aurreat witfe emit pressure and with mriem
air leaks Into tba are tube, Tba curves fat Fig, U aboe a flattening off of tba
art currant at bl”t leak rates. (0.0b ca/ftaa) Tba punping speed curve {Fig.
13) alao fall# off la tbla region of laak. |If air la lat In at aaearil point#
almg tba anode instead of jast oaa point, than tba mrves flattaa off
t** IS laftba la alae aboat G.06 m/mm* Thia apparent *loading* of tba are
la tentatively oorrelated eiW tbe following aotioa.

Na total me wreet la roegbly dna to aleetrona free tba fllaetat,
loaiftetloa of —laaelaa let In aa a leak, «ad ionteatson at tha aalt of «ola»
mtla* tUat attaept to dIffboa bank np tbe are fa*», Seimlly tba exit proa-
»«ra la abowt 500 tfaaat iba canter preeeere an tint witfe tbe axisting geoeatry.
tba rate ftt wbiab ftalaeulaa are lonl**d at tbe input leak la at laaat aa order
of angaitttie lower tbaa tba rate at wfeleii eoleotaea at tbe exit are loeiaed.
Slnoa the premt me n”pily la Halted to about 15 «a™at tbia mmm %are la
at mat about 1 anp aeeilabla to oarry tba air l««k. Tba ebaervatlea that tha
IXmptmt. epeed drop* for laaka «bove O.Gi ao/aaa aeana reaeoftafela ftinea 0.0(1 m/mm
eorreftpoadft to at laaat 0*5 *ep« of are owrrmit. dben lower exit preaxme# me
need, tbe ano«a»t of leak that am be bandied without *landtag* la inoreeeed.
(Fig. 16) ~ A N
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Tub OtotT'6€j are "JIBHI®W to ifi'géritot PmmMifiMvM? M tototetaW Sy
tto UmUm mi 8Im Of tto fnil «pot, fto longtl* ©f tto drifting are
o'actrod# Mi# earted So I/I M | it™i1 frai 2 M w to 5*%1/* I»ch«« and tin
properties of tto ban* ©toenred la mat mm. It «m eoaeloded tint for tto

SO Imam of arwod 51 M

2 ooUootor ©©notating ef e m»toofw!Ui>" Motor-oeolof eo-ppe* plate,
IM ira at apprerimteXjr 45 degroe* to tto till of tto few, woo tooted on
tto present injector oil* tto feoettle reqairstooto of tto 4-42 lajootar to
nind, -1IS “pon ~Tn of t FeVYes gia gmt noiiTt to toiMi nnefnae*lo mitit

thono attained vlito tto fommr 4mop shielded e«p, fto ronton for the ua~
ef

and eeese apork dean of tto higfc oeltago eopfiijr. toattor anjtoif footers of
this onlinetor woo tto eoeoareesei of too toon ©ould only to eeeeagtltotod

Inaodtotoly tto ofTocto of altering tto operating eariafclee.
toff foltoto Operation

< tost too aeeolerntor will to otorted on protana, wltli tto field ot
tolf gradient, eiporioaato worn prof©rood to deter*loo If oojr etoofee of tto
fooootry weald to required to deliver o reeaonalU? lorfe town ot half voltage
©r tto mmm mIm Ity ot wifclati o ieetews owld to injected ot * . fro-
Hninery «®*rtooit« joet before toetdeoo ftto 300 ne« vtto otanderd geenetrp.
loro vert an ttda tfpe of operettas to MttoapOntod ifcriag tto tooting ef too
plant medal laJester,

% tto end ef Serafeer tto pert# tor too pleat nodal lajootor were
noarlf eea”lotod, and tto nnit etoot 85 pmtmml eotooMod, fto governing
tolaf wao tto delivery ©f wmrwmj dlfftoleo p«spe free Slotm atte* Predneto,
Ins* fto toliooff ef ttooo poops to aototolod tor atoet Dooaator If,

fto pleat nodal Injector le MoootioUy too to tto injoetor
m  %aafo# 4 fitimmrfl fto U toon rtoTMIrfH toaiftt ftatoo Of tto
8f ducting to facilitate qaito totoom t at tto
to
fto Cor* to leiootor toooltoOMOt la tola# sarrind tot Iff f, to#W
*, 1, toot («W), ioi1 {Oiffle}, *.f. tofgroa, *» Hitotor,
toito.
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rnsrnm* with ttaa saw mtmirj AtftmUm pesp* asd apmiel abasias! si—alag of

*11 asrfacaa MpeMtf to bigta «> tigaifleant topro—sent mi# ttallied

to tlto x-ray la—1 «M aparttog rata, taa— r, toHI| a this fils of dsat m*
diaao——4 aad fas©—d fras ttaa high —Itog# alaetroda aurfaoa. ftaia issedtaialy
Immrad ttaa x-ray 1 m | sor# than a tawodredfold and reduced th* sparking rato

by a atoiler factor. tfher* a rata of fear tparka par siawto wsa one* ecaaidarad
U to good ©petotl©*, th* aystoft tow naa wito stoei M p il tor taw. Beat

fa totomlaa ttaa affaet of higher —Its— m ajwrktog# toe oacillater*
war# petall#lad tote ttaa load *ad about ttara# *111lon volt# obtained. After
tolttol flarrto# ttaa rata was spprextoately ttaa mam for ttaa higher —llega m
far ttaa aoraal two s till©«. This sxjertoeat —a tf'a* tofera llia deal

flat of to* stoeteee tort | eeeillator* to— to toatoi awl amrai
nimr trouble# ceFreeted. ireakdmm %reat ttaa air alto of ttaa ypper traae-
aieatos Itoa toaalatera pro—d to to due to a faulty vartotloai frea ttaa orlgtoal
aadal Itoa that tot atorp adgad topper gaaket* w ttaa to—later awftaaa at high
field tafda M#ef a —ry aartoaa grid atorbtof trouble to# coa* ap atto
reap#©! to eaveral Of ttaa 5«31 tub*#. It taasa baan t— d to a Mahtosleal
rmnaaea la ttaa grid atr-tare tliat to ameitod fey ttaa aorwel jmlatag of ttaa
eaaillater, After a fa# pelaea ttaa aapliiod# tollda op to tuek a degree that
as actual physical eoas—tloe la aada batwwes ttaa grid and toaa fereleg
eyltoder. tapertoast* with el—irioel deeplag to— to— triad bet are ©sly
partially affeeii—. A practical aolwttoi* that ia sow toiag to—atlgatad to
ttaa into sasofaeturer la as tsaraaaa Is ttaa grid tasaioa. Se—ral ©f w preaeot
atoto of tiitaaa - Mostly too— with la# aarial etstaera - will ha— to taa —at
taaek far alter*ties* aiaoa toay ahow tola affaet atrosgly at plata —Itagea
m tav m U kt,

f  «% <vWa pregreae to —ietof th# W 1C peraaitie a— to reported,
although easy thing* taa— to— triad, ttaa pretest actose am a atopla leeay
elaamt to aariaa vito ttaa tab* grid Hasga which to cospeaed of to© group# of
approxtoetely 50 ttato ires ahtoa toawlatod |If tosperatore raaiataat patot. Both
m mam ataal ahto etoak aad taw futo to— to— toes triad *ad ttaa latter
fu**§ atAgfetly tottsr. fba sm sl ©Oxida toa”“tottoa as toe iwatafetear to—
pc®tod iseffaetl— a# **tl®o* patot wsa triad, ftaia wertwd, bet agato — rel
tortotalea tod to to asplored. ftaia patot a— to black aad white fere* tost
a—toto Xanp black asd titoaiwa dtoxito, raepaeti—ly, Tiaa black plgeast
allowed lowar taapazeture aperatloe aad lea# werptog >f tto ahtoa, a© ttaa
preblae ttaaa baceaa oea of adj—ttog ttaa tfeiwaaa at toa patot end ttaa seabar
of ahtoa. ftaia toleksaa* turead ©et to to —expactadly topertaat aad wifortu-
nataly far th# haat p—talas, a rstoar thick ooattoti a—»a to to i— ttlred.

if a WMtoMllai ©f —ter gff| air eooltog ttai# afels ai“resaer ©Oe« fee
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©wring tte lait quarter tte 1/2 kv pulsed veil* tor beilt for Q-
seweereneat *»f «Md ea tte U'mrmt* cavity, tte »mIttB( iM turaM ti check-
i*f calculation*. Additional function# ted been add*" to til* egeipneait, In-
eluded rwaote puah-betton ©ontool if the terrier, and belli f 46 epa aeuere
Rate generation for periodic pulsing, efciefc tost# on tte poruM* 12 e«/aee
eevity ted ladlotted wore desirable

Tte dynamic oteroeteri#ll#e of oa oscillator driving ft higMi cavity
ooro isvottlooted by m m of ¢ low-power scale nodal atteeted to tte 12 m/
*e« portable ©avtiy, It woo found ttet tte plate current behavior looklay 1*
fro» tte eaeiliater d.a. torainals ainulate* ttet of a capacitor, whether tte
variation# la plate current aro induced by variation# ia plate voltage or ia
platel’lkggtgaihng, tte highest efficiency operation ylalded tea highest effective

Since tela affoet tea a tearing an tte dysanic stability of tte rf
field Intensity control eyatea to te wood at Liverwotw, tea alesed-loep aen-
troi aystea mm aoala acdeled oa tte portable 12 ac/aec cavity, using tela lew-
pew ooalUatte. tte affoctivo capacitance 1lvoting into tte oaoillator tomi-
oala, ©ewbined with tte inductive reactance of tte rectifier auoothing reactor,
introduces a network into tea control loop tdidi cot* off higher frequencies at
«* ewceaaive rata, e®rrespendlag te 12 db per octavo, or 180 dag. ultimate pteoa
teift, Tte steady-state frequency characteristic of tte seals nodal atewa tea
a’teted peaka ia ©pen loop response of about JO pereeat before euttiag off
ate tte expected 4/1 pete ia eloead-loep roaponao teforo euttiag off. for *uddea
variation# ia plat* current prodeoed either by changing plate voltage, *r ©hang-
1#* plftte Ihading, tee circuit exhibit# aa oscillatory overshoot. 1 atebiaatiaa
af phase-lead network affecting tte relative pteao relation of frequencies ia
tte critical range with a phase lag network reducing tea gate la tee eritleal

of tte frequency spmetrm ooatrola tela ©vorateot tendency completely te
tea aoala nodal set-up, which la ateplor teaa tea Livermore aat-wp Is 'ttet there
ia m aigalfietet ttea daisy te teat* wsltaga oontrol. Tte ttet delay te tea
reetifisr pheae-edvenoe and retard network* will be Measured te tte M r future
at Livetvere, with test equi®aaet ape©tally built for tte purpose. This eqwtp-
east tea been t e by steer# for studying tee tresalectt bteavior of tte eeeil-
leter d.i, distribution system at Liverwort. It provides pultea white are een-
ttewoualy varUblo free a few alerrtoooad# to wore tte SOalliiseconds is bath

Naar*#2n Fkdkkkk ok okl response of way regulator way be readily

Tte ate wetter rectifier power teppdy #4 at Livermore waa stwdietft tte
regulation curve# recorded and trerblea analysed. Spurious signala Is tte pro-
tection elreui«# ware traced and renediaa aeg”eated. It «a« found ttet tte d.e.
perforeance of tte supply wee ltelted prilseipally by tte ante-irensf©Omar used
for voltage adjustment, and tte spurious control aignala arose from stray te
pW iU fl ©eupltill*

FHm i o_g*
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aeehaaiaaa have beaa aeeeahled and ere being veewta cad neohaaicelly tested,
TU preblee is to develop ¢ sultefel* muting veowua seal Ur XU 30 laefc
diameter Unas that 4m « act require ail «r grace# Kbrleetioa.

im ti ** TP 2Uk**p leap# heat tom fabricated,
but tecta eTa now la progrees to determine Whether the chevron vmreum w d
design la satisfactory, The tenporary boattar yaf liquid nitrogen baffle
fabricated by 00& has bean iaetolled it liwmrm. 2owill U raplace..
aitli *a ideatishl baffle exeept far electron>-lece alakal blctad aurfaaa
before tha mercury diffusion pump# era

equtpweat for aoaitoring the Hart | baa* which hae bean designed
Includes* (1) thcrecoouplee te qualitatively determine the beaa diameter aad
centering! (2) a famdsy cap for eheekicf the uaeeeelereted beaa current
aad position at the target aad$ O) two redlo-eutcgraphing devises far
determining the accelerated beaa profile* and anergic#.

iyUJi

JL l, Wife witraat with tha detail ftrip of
the accelerator hae beaa Halted primarily te lUiaoa with CMC through
weakly or iaH nonthly engineering aaatia** at which ©OH phyaleleta een-
ocraad have beaa brought la aa required, Preliminary studies have
by OCR! aa the periscopes, oacUlatora, drift tuba magnate at target end far
al&iataa caste, aad a»tl— i roughing pump displacement. beet ef tha tICRL
affort associated with tha berk IX accelerator program has been directed to*
ward tha capert»catel equipment (diaceeaed te the next section) neeceeary far
det*ruinlag design baaee.

frail*leery design work wee completed on a water
o*Ol™A weter coder*ted target for a 0.1 ampere, 150 Mav beam
_ , R x rapert hae been drafted bat net yet released. 1 Joint
OCtL-CRXE wee formed et Uveraere ea October 1, Iff! te work aa the
preliminary design of a t«333 producer with a 0.5 eapere, 35C bav deuteroa
b**»» bt*t thi* design work has beaa terminated end aa laterla ewaeery report
will be completed durlag tha neat quarter. Seat wsrk baa beam atarted ea
pi«tonin* target*. The rough draft ef the summery report far the ML seal-
lag eyetame studied hae been completed.

A fuaetloa gamerator ie being designed far studying hot spot*
98*%F overexpoaura* aa a film} caused by varioua Lieaajoua pattern* of a
Hfbi baa*, from these studies It la hoped te eptlaica the Mark XX Llaaajcua
beaa sweeplag frequencies aad amplitudes aad tha leesties aad enallag af tha
target element#. Ac presently pleased, the equlpacat wUl eeaaUt ef a light
eearee far « )-i*sfe die. beam, a filter for reproducing aa lataaalty dis-
tribution ataller to that predicted far tha Mark XX beaa, aad a film or photo-
electric call mounted oa a double carriage with aatioae duplleatlag various
Lleeejoua figures.

ifclitty af thla type af
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*to; rt*»la* dtttrwctlrt tptrtto*. Item data tort toot oHttotd to totomtot
*f toltoftt tto flold* ablet art ptrototiMa. Pttifa o&rt tt ta
dttor«l.at tto tfftti of * cortout t~-iy of ton# on t~rkto*

trt irir ft 21 &H2
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13. rF*mm m u tic* s*mor*«rr

C. V. fa- 1&te
ucm,

4 wy significant change la tta orgMI—ttna ®f ftmtm m | worklag
®@ *eo - A t«rf*t <Wv*l«txMt M| th® MtADbIlIAtawnt o* October 1, m i, ef *
M lai target d»ol»i gmMmMm consisting of *®ebnnirai engineer. end draft®*#*
frrfeotfe ~-RDC and OCSL. TUi frei* U water the lire#lira «f ftp. *. >, i«m
of BOH tad initially soaolated of seven mr fro* C»C and feur additional era

*®' 221" 4t the end of lovwbtr th# fret? lad frown to It m fey additions
fro* CRBC,

J®**t terlip greigp to provided iltt haste tefOra#Uea fey y»
CRBC nuclear chemistry group and th# BCISL #xp#riaental osd theoretical physic*
frowpo sad It fey tfeo CRBC analytical tod natarial* group#.

B~™iaf th# two sloe# its astahUsfenant th# Joist im p
*rsH* hat largely eooplotod s preliminary design study of wotor Moderated
thforlao lattieo tsd wotor eaoled ureal* tarfot for 0*3? product!©#, This
design study will b# aamorltod withis « few weeks «ad th# Mart losifs study,
y*»i of a very stellar unit for Pw production, trill fe# started with th# under-
standisg free th# 4*C ttet Pu is to fe# th# production go#! #f th# Pffl *le##
otherwise specified.

fanpstetteM of target perfsranass considering th# rater-cooled ureaira
plat# structure so a lattioe have continued with son# success te predicting s
reasonable fra# neutron ©utp«t identified as fast aad therm| leakage rntm u

lear#eh«aist” sgreeo”™t stit ttel |y tad free
solid block uresis* target, AR lIRY 11070 = Ift *

lattice «teot*Uo»* hose feera carried out is so*# detail for s
ester *oderated therim lattie# for i*33 production. Burlag th# a#irt period
tte IWWtet nor® complex probteae of Pe production will b# studies, ?h# :
ehoio# ©f nr-dorator as o fraction of 0735 o*"tM t of th# feel will bo explored
am o acre detailed calculation for a water soderated lottiee using

fuel will fee attifitsd.

?he physics aad radteohraistry #*p#rtee»tal pragma# base continued

at about th# o9 |evel as previously, Tla the physios progress th# rain effort

Adireotad toward th# development of s proportional coaster ayeto* fay
laterals lag th# energy aad ongl# distribution of neutron# fra* th# target. Xa
th# rmtoohraistry progra* further refinements have tetrad the fission and
capture distribution nmanremeate. 4100 ¢ rarloty of sow roaulto oa {d,2*}
and (a,2a) eras# sections of Interest la deteraialag th* quality of th#
duet fenso-d ill tfes prteery sad aoooadary targets haVo bo«a Cfetateed.

o ik gl



1, 1, Kant, I, i* Memer/iea mm 1* 4. INirleigh
om

4% *, Nrih2iMd«&WIrf i, f* Kit, i. €. 1w lif,

1, <<, I. Crangniet, I* 1, Bellieter,

4. C. lkveil, J. 1, telite end f, J. UtrtwiH
CMC

On October 1, 1W1, a Joint deeigu (UCIB—CR8C) group wit M iltlttA
at Uni Iteemart ftaaenrcfe Laboratory. The Initial group wea under the direction
of a UCRL engineer, and included four fall tine mm and dam part tine engineer
frm Wm witte mm aeo fro* CRCC. The Ittlfi objective eelected weei

Canteen* baa* energy (lhrr) 330
Deuteron baa* currant (cap.) 0,5
Mala pM ftH [#®1i
Itederetor 890

, - J

Oaaifo wort continued on tfeia objective until Pecaafeor It and la no*
feeing eeneeriaed. *?* joint group totaled Ib anglneere aad draft—an at the
end of thi* quarter,

M itetllitNW Stadias

Anal/ai* and design wort continued on « naabar of itena bearing an
tie design of target ©oapoaaota, these studies included*

(a) Methods of holding and separating prtnsry target plate alaaenta.

(b) Salaction of design standards oa teat tranafar rata*, fouling
factors, friction factor*, and calculation aethods for heat
tranafar and pressure drop la water-cooled priaery target.

(a) Analyala of beat tranafar and preaeur# drop for thorlan laittoo
arraagenanta in water during ncmel operation, afaetimm, and
an ' for certain accident*.

(d) Design basis far recta* tank structure*,

(*) Baalgn baala for table* uaad in prlaary target (in 31b,
S.S. 34?7, Ir, Ti, 11).

(f) Ihrtlinlanry design specification* for
1. lhrianry cooling enter setirtty (CftB-Tl-b?) ~
2. Secondary eooling water actielty (CMI-n-el)
3. lattice oooling water actirlty (Ci©-?1-b9)
4. Utiee actlrtty (ehatdown) (CRB-T1-72)
m?tena 3 and 4 refer ftilflftnlly to the C.5 aap target.
7 *m
" ) r c*5
Dox JH o i Ry

- v



($) Fee*mm*ee* M |p «*« IM lii «f prlwp uni
wwsifsM*, ti*oi, Utli«»

ikOUhM** ** W*/\*i**t*ly *

*riU*» for o»* it* *f
] *%% LlItofttoro, MHMiIf a fU» otmnUt
of Ut » *p* 2%e*e wmi— |y Nh* «u»lf*14L
ejrel# CVMrtioM *o4# for r*~
toot rooniio wor* f--ar»*ri**d

L —Mttei# of oiaoUotinf
«* wditi

A» tarootifoticm of

b#iw Sjstttdrtoi. “Atwntlos fef-3 boon <lroeto*! to th# or# f
t oroo,lw*<f to
S~ SUN.

I

* afeort airre ’\/fo'l' e ftm
f‘%mfﬁ “ISKSIS

t* N *f*l “1 8,)\1“ ™" (*",J UV **/»e V*). rt» opttai-
fro*x*x’ - --oflf*'*4* th*mmu*. of u. uitr*j Im m In u,
Pt = <mr“ t W o« I»V of u» P««k point tn tko potVon. Tko foiioo-
ik KK\ K K KL pEy* > *l«lfloo*t po«at.i Oil OOM no. boo. e™.gM "«
«* poot* Of e tor*#t 144 ft" la A

tftr




TmuU* |

tomtit* of Rwtmiiklir LImjou Iw~Isw Stydr
0.5 *» tom Cvrrmt

: ] W « M «. EaialP? o
ratio V I r MVa i
|5\//|2 Mii iJz% 5.0t 5740
| M 5.12 4040
10/1 2.1? 136 5.40 5580
V2 2.25 H? 4.14
11/3 2.34 13?2 5.68 5640
15/3 2.44 155 6.42
V2 t.7S 144 . 6.80
5/4 1.73 124 5.15 5820
5/4 1.0© Xm 4.44 7062
1/1 Ctraalar 1.00 142 M i 6780
itlfrfritgtl * . %
& st rail# Vtr W Wb ia whitfc)
m 1.® at 4368
2.17? 2 3.66 4U0
n/3 2.34 M 1.67
V4 1.25 w 3.#5 424«

1.00 m 3.46



itw tU fili to# offoci of vurjrinf th« pitch of th* #ath#in# pottora, «M of
0o0iTlo* to# haoa W ryt ati« ratio. »r of tipdfliotw or* now omll*
afcla.

A 'tol*#t#ia»~typ# * boo* otfoopiaf iB«*«tl#»tloa to *I#t> la prograto,
Thbl* ttody la 3a a* iMptontory pis*## *j*d ao r*#iiu or# a#allat&#.

to ftoU itoto t load oolowlotlottf for to# prtaory tor*
far aotortol* tor# to## praparad.
di##ip#U#a mil© ooM laf that to#
to to otfeMPOtoO puro
typo of onorfotle
aalaly by ooaaldtowtloa of

toils mloo for tlitoataa, 1SO Mot/toohi
tlraaalto, Nav/ftaohi lyO, 66 loo/toobi
35 Hoy/

Co) Hotor Taptint

t, 3, Ctorloy
mm

INMgNMG Gdar

~rwrtooo a”ortoM tottoa too atom toot alpfca r»Uad onarlto to
oofefoct to oXoBgotifltt to too Atra#tlo® of mUto< too ottfejootod to toortol
eyoltof tutor too follooiaf oowHUoaot

1. fto afalUtg roto no# *ai*tt#aly alow (aamroi #yoi«# par tour}.

A oortoa of toot# to# porfferftod to ortor to tototvtoo if aato pwth mid
€« » ooetor of « I/C dtoawtor rod to# atoiaatad to mm rapid
<slic mrtottoa# to totals acnaally aoali ootto# « I*rco M nut

pi*## aloa* **tfc #o«i#itor»bi# orooktof and apllttlag* ft to# f*It toot toooa
offeat’- urn to# to * ooabiaatioa of anuto #ad hi# w Im #f toaraal
#tr#tito. 1t tooald b# aoiad toot too## toot# mrm pmrhrm* m toot typo of
mmlm tolefe a©m#liy #*Mbit# too wrw% tobarter. It to to to oipoetod
toot aar# itetli fora# Cor alloy#) will too# loaa aaaaro offoot#.

It aoy alao bo ooaoXadad frea too## tout# toot to# jOWtoatto of
wri#-l«o fey di#un#d tutor i# mt m *m fealaa atoat UXPC. fe##r»r,



VCt&~Ib6Q

of atta* Will mm=* rapid and ftgorouc attack,

A htlm of aagstriaMmto u> *%*I>Hah th* Units of
in traatoa I# now underway, Failure* how*

#t*e«a of 60,000 pot wjltti * 100 p#f calculated ovine. It toi* 1/4*
red, Wit to « powar input of 150 HS§/iaJ wlto 1/3 duty ot 4©
cyclaa po* tetrad. 1» tiiMi m u failure* ©Scur m ainate noillmparallel It
to* felling dInetiM . It It pettlbl* Hat *baa* mtmtM are mmmS by is-
elution* {#,8., earbida#} vellad Into tli# a*tal Itdl abllali a4y aot bo proooni
to totolata* p M ItM IItd OOidiUOM. ORIii is conducting
estoUograpfcia It clarify tola point.

It It planned to attend tote fiagW to W rlto, eiraonlan MI
atructaral attortola at t Ittor into.

_ fto m U tam eyaiar will ala®© to to toot tot quality
effeeitwaneaa of eladtenta,

<b) fabrication Studies

a, I, mm

ilroonfftt.Cl«WMLif- M

to obttlt uraal'Uk clad wtto tireouit

taftoeaten of t wm im bill*t canned to * cyllater of

lelltof « tubular WoillIN eoaalatte* of t arenimi red to t
Ithiin kSt - flac

3. tolling to* eoBtaottona, fitter* frwna of tircontm teeioalag t

N~

to t clad rod to t
) Hwiten, Thi for tola la not at precast
teelng .
wito rolltof, it m% *
iolltef to* to
CM roUta* «1 t»>eux£hir2d >
to%m S ),
to produce t
. of cladding
witto to* grtateat ualterelty, bonding at to*
M iM I* Cladding having a thick***as ©f 4 aftlabae
411 aaaaatlica tor cladding apt evacuated ted a»tl*il i
of ©a aleroaa after eleatrelytte pollahiag of acting *«rfacet.
Ilranalte gL,itfyw |f tHIiIWi
fte nana tote* baair antoote aa far urealai tew ifSth

e dft
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date gelded mrimhlm tmmXU, Satrueles it i W with i 9 to 1 redeems.
in pnrtUa beedis* with « defisite diffUelos Isyer rtm lid aetsl-
lofrepfcioollj i* both tlrom Itai end tbortm. toother billet e*tr-~ed xm*m
prmmmblr sere feroreble cmrtixUm*, 1775°f ami It U | mfeetiee, m | tod
bonding. Thm ffIifflailtjr of eore Irrofrulirity 1*

RolUisf of tubular numlelofee* Use lend to thm mmIimmim that rrilliaf

Vo« pm t«« of 1990®? with a reduction of 10 to 1 rmmnltn is setoUurffeel
S%* I* leeki** «m* *MV» *m» sot «fpir to to mviUuhu
* mg-mtim at «M with «r«»iwi te resedr ibis.
urn ! N r* frese aasesblia* with 10 to 1 SHiliiitlilto st 1W T
sjoirir te™r# tp™ n * Rk Kk 11 *** 4 x
i
0A4 wtoml <m& timm w IIlif. i liquid pto** i*

«ad ires wfcieh egeirta out Sarin* roUttfe Sot only i# the
y *oorloss pm M i fo®Trd moult*, ftaitolas fell he* tom mto e* e«
borrlor with ion «m w then ether IstorUlo. tot i# still net aeiUfsetory.

i»pha»is toe M b«B pleeed npee jirirSilfTii Utoflto slot* els* on

both tide* with tirooniw Wlthout re***d to tom edfea. Attospto util bo
t© wold ©r fcm» tl*

%kto foil* trill bo
roll log <6 IWQ&T or low.

W mlsoM with tom ffcllevtsf

1, Alpha rolled

290RC o* 4 per

*e P®Y* P*r «relo i* tprm&mtolf that moultisf ftom
Ofttlls* »t 0 rot* of 90 p#r hour free 106® to rm c.

Use law {gradient SsK atpm&o in boles uted to plot tlio avesfli
totoriatu* of alpha relied notorial is the m#to» of S%to€ mtomtim L

L * *o * (o*  Fren« -"H.v «m 4
g‘ %‘ e Rk Fo'l«<1 «Ft»rU5 csntlauwi to hit «t e teto
W|t|l *t 7900 eyele
i, . ieper
mm
** jatereat is liquid eetala t« ooolesta
Ia.t*#!.ded tola o «v aermnirje by
lquid awtela hoa t® 4ft» ftainttaf ® SAM M Ui S* it
**'f[‘ 13 J;Z 9;* e * O fo

Ij 6 !###1#1# »e K



WHWL-16«-

os tola pteso of ths oorrosioa probU* «>B*i*to<J of * «0*-
tinustton of cM Im s® total® Hated I® tho quarterly nport for teas to

ttetelsts otesl ows# it# sorteotoa raolsioat proportloa to to#
pbmamm #r ptw In 1 ooadittoa brhugfet »scot *by oatotolaj

of all ttetola## ititlf, too aofteontrotios of tolofe i# too «M% tifRIi-

fieoot footer is o*al«stlaf too oorroolos rM iiW M sapooted of s portiO«l*r
alloy. Tb® sort » it t* iftot <llofil* slotoat, alsfcsl, teerossoo aorreste*
rooiotssoo vito tooraostof ooaes®trmtton, if prosoat about 4-? p®rc«fci# it
vbtob point It Kswrti tbs sUoy to * bawocoum# stoteaotle stmotm.
lolow tkU mrnmt it soy bo tetrtooatel tea ts too faimitoa of « sen-
bewwfwiooso otrootnro. Corbos Is 8osoroily tetrite®tel »d ate«ld bo topi
to so low » mIto to i# tetetotaat oitt ossr-oll roooiroaost#.

I wry taporteat fallibility of to# stalalass ito It is tfeoir ts®~

loo to tors affaotito ibla”brtoite or todite ia bringing tote about, tteafb
fluorite «oy bo otlU torn offootioo tea© efeiorida is teatroylac paoaisity.

iltolsto too fclfi rosiottooo to attask % water only urttela tea
p8 ro©#o of *$ to ~0. tfitfeis this roof* to t© teaparoturos of 100CG,
tb* owotoco satrteisa poteifniioa ewor tea anarfftoo will bo 0.1 to stent
1.0 oil por y»or for aoat alloys. Ate** \00°tt oddltiotol dots Is asadod
to oortwoito rates oror loaf ilto opw rn, XoAiootloMi art ibot
asaraja pstetratioaa of tram | to b oils por yoor ot 1$CC op to >0 oil
par yoor ot tooporotwroo wmm 315°C aoy bo oopoetod toils abate JIf®C
thoro i# donfor of rapid dialsU frotlto. iters IOC*C, eorrooioo attack
to aloaa oltoioto owrftoo# la ante biffcor terto* tto first day or tea,
i.0., 10 to 100 oils por yoor, tbm too ororofo rote ©war sstoodod

A ssritoo profcloa is atalM ft atefvota* 4* ptttiag. fte fteqwtoy
of pititof Is ©rdlusrUy loo to para water to too ateto spocifiod optira
pi raa«o; howo-ror, tteao pits toiob fora poaoiroto too *otel at a aaa-
eidorobly blgbor rota toto la iadisatod by too atorag® poaotrittea.

Xi teas tot appoor passibis to spooify ooadiiloao water wfeieh



plttiac mmm mt mmr, Wmmmw, op;w frU U ©osSMrtrotios of iiel&rwsoto Is
tbo Motor « M p % rsinsss pit fomatto*. Frotooties Is sisc sfTorM by
tho of *1*M M tsrislo ¥itb M m posotrstVi* #f tbo bsoo solnl is
proooatod by ooerlfleoat eorrsofse of tbs ©eottst is mm th* eootti*

sotol is portents*.

Oerretlott mt *1*ssis» soy bs oeeoisrotod by wmll eonesntreti©** of
bsll4»s im m IIf CI*) md sillss, M | %o*d to oeeostusto pitting otbsok.
CoMogsssUy the eem>*i#s of mimImm ‘'is dMUiini iosd Motor mj bo wr»
sorloss ths* Is psro wotor osdor otborwls# tbs mkom OMtttt— , etsor**~
tiO«# on Um m | of mt tatsrsst bmmmm of Ito proooseo Is
irrc4Ui*i uusotts syotoss, or# aosowhot tesosolotsst, bet is ®®»eo*ir*-.
U®s (~ 10-5 g) «* Scrosso i* goner*! sad pitting otbsok h j coost.

fat..fitaate

_ Aroport (Ci&-?7aC-43) nsw rlilag the eemoloa properties of
tirconl* *sd its olleyt bos boos proper#4.

gH»..,.foyn»t|os

4 otady ©f tbs promos of Ills ferseUoe os boot tree#for osrfeee*
Ss ooetaot witbh Motor boo continned. For diotillod or doslsersUoed voter,
film dgposUUs oppesrs to fee solely iso to Iptp~so ©side# of tbo tries!est
olososto iron, elsoisss end ehresiss* ires being probebly tfco soot oowsesly
encountered of ifeeoe. So lisit f r iron eoseeotrsMoe bso bees fessd teelos
*fcieh It oos bo eertoiu tkst iron fils Mill sot lop. sit. Ts os iron contest
ot 0,95 port* per sillies, or boles, osd osoil «a»«|t of oodles *11loot*
*O0S to orbitslt fils fersotios. Tbo olmtl&m ©oseentretlon of deslaersUsed
l«tor 1» is tbo vicinity of 0,01 to 0,03 perto por oil Hen Mid thi* oppeero
to bo too lom to ©o0800 deposition ©f olusisss fils Wdor eosdittoso oo for
»t«8ted. of 0.03 port* per sillios of Presto lee mm m%
refunded oo eofMblo of isoreeotag tbo roto of fils for**tic* by -Motor to *hicfe
*ills inhibitor bo* bMb sided.

Sllioo is Motor ess leed to fils deposition Mhos prosoet is htgfe
iwsooatrsties. it lower eesoostrotlos it sppeere spM i »f twMMt-
i»f tbo forsstlos of iron osd eferasiao ftls«.

SA.

b. K Ir*Mftisf, S, ttofol, R, F, ffboolo
t. 4, Books** osd |I. f, BrsoMir

Tho deelf* specific*tic** for »h©t* coll* were sod* o port of tbo

Freoooo feselefMSt Ubor™ tory specific#tics* osd 10 sow roody for 0os-
etrueties.

Betolied sotted* osd o”“uipoMst or» beta* wertwwi ®«i for roserl”
irrodiotod opecl»Ms fros probe*, tronnforrinr thas to W#t soot i«x»0, osd

- . f't*2



carrying out boat# of aocfaanieal and &tk*r rreportia#. fhooo eparatioaa
Mb. bo daha fwwtoly is t*» 'hcf 5oll*.

Prollalnar? doaiga of ¢ ba*te probo *haft for um in tha Hark I
ktnlm U f ha# boon proporad for dootg* m faM riii. SpoclaHaad probo
hood# for carrying mm opoeifle Irradiation aapariaoata or* bolag dooigaod.
Thowi ro~tolw flrot priority a#o <S8mig™>a4 to porfor* aaportooata iaooloihg
irradiation of |

Tha mImImm opoaiace prtrloM Ij trrodiatod oa tha fO* cyclotron
to dotaamtoa tho offoot of hydro##* aeouaulatlon froa tho booo woo tootoi
furthor. Slur* tha iootaroo bom wo# wood it wo# powlU* to diatinguiab
bitoota hydrogon fro* tha ho»* «®d tnpurlty hydrogoa. Tho MMHt of
hydro** rotataod la tho aotal wo* dotoi*icod b? mown fuatea mi 0000
wportraOkOtrU dotarwiwattoa of tho roloaood gaaoa, with tho rooalt that 97
parcaat of tho tfeaefotlool mmmt of boo* hydro#** «** roaoaorod. fbi#
difforad fro* 100 ponsant I» Itw than a*p*rl*o»tal arror, tho ro”wod
dautarltn «m e#oasttally <*! roloaood *t or bole* fctOO’C» whieh It bolew tho
Halting point of tho ilw Im .

hMploo of thio t*y#ot #pQBl*o* M m boot oataUtod for eotailofrapiilo
and K-roy lin* feroadaalag «co»la»tioa. * d@amfer carrying ©at an aeeolor-
atod fttlgoo toot oh * portion of tho opooihot hi# M m doalgnod.

Qaahot HitorUlo

A ooloulotioa v»a aado of tho **poctod inability of nMorx»lllto
[IWUU in tha H2 priory iargal wotor eeollif oyataao a# far a# («m
radiation fro* laduood aetirlty in tho wotor la ooaamod, a#inf rof*rtod
data fro* oth*r UK prcjoeta. It oat fbaad that thoro ojrltt tnibbor-lUw
notarial# which weald rotala aarriooafela for ton yoar# of aporatioo,
tssuoihf a ppoolfie gaaoso activity of 1,5 * 109 (0.5 Hot) g**M*a por #or
of tooling tutor p«r too. Aoaoeifttod bota radltfligj will eoatrlbato
naglLgtfcly, in eaidottea roftlataat rabbor should bo m d to oooid ottook

fh—it hhi IhtUoo Qjloalatloaa

KE

This p« 'ltd MH o o
of targat predootle* and Xattioo officio*®# and holtiplieatto*, oo that tha
foporto la this ooottoo art la tha natur* of

of t bo wort eorrloi « w b docid* |w#t thiht tha

. * aa™ h#o> #m *
. i e es . o 76 ;
f\f fé* 5* %cili—***l m»k’f.ch»'«_-ldcl ff]j



and*

Herattleaa ware la tba way at target aaterlal, latitat foal *»4 latiiaa
wodarator aad it bagla to attain tba efearaet«ri*tle» (aaab an alia, dagraa at
elapliclty, ate,}, fuel and aodarator reqaireMta, aad prateatiea of

la tba lattice, tba poeeM&e feel#
pleiad araaloa af mrUm 5?» aa» *sre attar,
graphite MMi baaay water. Stffaraai aedareicr* rotjprtre dlffereat aalwaaa.
for axaapla, « water wodaratad latiiaa tumid tea only * A»t or ter thioi tad
M ftJ tea alaaa tala tba terpt, wbaraaa a grapblta latilaa » *14 be at
laaat four faai tbiek aed aracbh larf*r taaida tbaa tba out#id* dtaamloa of
tba target, Ptrlbefiwre, tba atroeMral feature* will mry eon#iterate!/,
tea ca», botweer, far eaafe eaeflgswett&n, obtain a rail* a# protest la the
lattice to aaatroaa IM ttet oa tba lattice. Tfcia ratio «ay, and ia

1 far tba oaa* at depictad uraataa fuel.

Itaalf la at affart ta flat Juat

fJ*oa It, It baa bee* datatelioai la salcmlatleo# |f CISC
ad 8Ctt tIMt tba ftetratewtloe of aaiar aaelieg aay feaaa M fflalaai «ater*tin
affact to altar #lIfalfloa»tly tba nmkmr of natron# eaergiAg free tba target
I auetear of tMoartalaiiaa raaada. t» tfcaaa aalaalaUeba, tba aecareay to tea
ofciniaed ia a three grtwy *al**I*ti*a far a mm la «4itab mly *> paraeat of
tba naatreaa road tba tbaYwal group la taaaiiaaalda, Tfea aga to immmmmmi
m araaiiM watar wUtar aa atetsteibB 39 or 10 per aunt water b*# aai Im b wall
ifrfiwlaai aaparianatall/. Twe# affect of oatag tba diffueioa aquatic* (aa-
p»ttally alaaa *© m «! «# tba aaaiw# mmtm llaa witM* twa want fra# patba
of iha faea) la difficult ta aatiaaia. Tba dlatrlbutioa of tba aearaa
?w»ti®e# beeeaar, appear# ta ba fairly wall la feted (9(2tt»15#7) after a
of falaa atari*. Tba differ*®till /laid eurv# praataaely glee* tea late-*
tratad ta prsiaai tba mmm function nfeomt 1* ft#* |»

| a# tba opiiaMi tbtek&aaa of tba
and tba poaaltellity of awing la#toad aparti®* of tba lattloa ear* baaelly
loaded with uranitw or tfeerlua will dapa&a on tba raaulta of ealeulttloo# oa
of m

A furtbor oaoeluaiwa wbleb tea baa* raaebad free wsata ataxia latiiaa

itaiiofi# paffbiMi terlef til# period ia that «at mXy th* total M |

to ba aa”aoiatf with tiffaim t moteratftra la tba

» ba c&eaaly o#tl*atad fra» tba prate®yte«i ia «e I*,

flalta latiiaa, iaaalaaa tba airaoiural ateorpiioa baa Markedly dlffaraai
affaeta for tba diffaraet wabaratadM. ft tana ftrtbarawr* bate oM Imw far sa*
flaw that tba pardantaya of 25 pmmtm lin tba foal aia* airo”~y affbaba tba
aaoaat of additional produatioa to ba gotta* ia tba lattioo fey oaiag grapbiia
at baaay water aodaratioa. Tfeoa tba aasdarator fee eboaae for fa p-~udtaat'®a
aaanot ba aatafeliabad vitbaat firat baoalaf tie 15 aoaaaatratlea af tba foal.

It doa# teaa elaar that aatar aodaraiioa ia tadleatad for tte>ri»
foal, time# afeae tba abaorptioa af aaatroaa feg tba feawa bolt, target, aad
atruotura are lacludad ia tba aalaalailaa, tba ratio of (aaafbl oaptura/
wwtifa la) la aa twar <waa ffcr waiar a»dar#tioa a# for gnpbita or baary
water and watar, feaalda# bai&f nbiagaf, aptpaara ala© to tea Sara ©O»»»iant.

i plutoolaw prrid».«liic latiia@ will tbaa
of t**? ja tba ftel, aad witU data la a*«U~

r.r*%* *p i r*”lr fs
fIT f.i In 's 41 f ft' it
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VM wleaiatiote will tew to te wd* m all aodorotora.

D. *. lateff, ft 1. larkor, C. C. Oid ate J. £ twidooa

m m

Caletdatioa aottedo for light wtor votewted lattiooa tew tew
dowlopod ted appltod to thorite ateorfcUg aoni-lis-
ti" lattiooa. Tte light wtor-nodorotte lattiooa vaster oonoidorotlo*
tew tte etgalfleaat tmtm of oterpljr rte”eJag both foot ted tteroal aootroo
}‘Ite_ lowlo ta tte ©arlty e« oocaporod to oquiwloot graphite aodorotod
attiooa.

Tte obviate oottoogyteoo of aaefa rotecod fla« iowla la to grootlj-
*»**e tte low of mnitrite to tte tergal ted aoacelatod oqoipMt ted tte
Uw frte tte tem lottie# foe# to tte boaa tel*.

Iteilor eolwlatioaa for BgO osd te aodorated ilnnrtilte lottleoo
tew roattited to tte following cooporatiw foot flte lowlo la tte writ/ for
lottlooo of <tailor iooldo oroo. la oaoi. aaw tte foal loading la oaefe that
tte foot flte lowlo aro a fteetioo of nodoratcr material alow.

Tabla |1

Ifed*>r* 01" **at Ha* Uni inraallwl
to 1.0 for Light Kotor

Ny , 1.0

M 2-1

Slow teoraal flastoa aro alac*t ootiroly dUpoteont gpoa tea fool
loading, a <tailor wp rtm for tfcmal flteoa la not proaoatte.

»r
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eoutrea Lei Hoi# 0.4 nols/ilojr

®«*ti** Adftorptloa 1la Target# la |
Hfttwrlalt withto Hi# Cavity 1.5 mla/toj

f#»tn>n Lo#m # tataraall/ t#'haflftfttor 0.3 »@Ift<Iftjr

Th» #ap#et#d b##V lo«d« I* frephlt# #c<Wr*t*d, thort* ftt*l#d
latit#* *ft#r bmm fthwtdewi hstr* fet» e*le«Jat#d u « ftM tioa of tlaw trm

to on# jp#Hr *ft#r for various p#r#ting ported#. Tom

on# ##r# fo#s#td on « 0.5 wp#r# mm In which th# lattic# prodaction
«@*>ust#d to 3.5 *ol#/dftj ror ftfixr on# hftlf jrs«r operation, #t
which tI™th# *v#rmg# 0735 1# approxiaaUljr 0.1 pirtw i, th# laities

hitor #hutdowti «# ¢ function of U*« is #iv*» in th# following tori#.

Tfthi# 111

tteft a a wfttWih rufti

1 nleut# t.H » 29.7

10 ainut# T.ii nr 29.1

1 bear 7.0 M 2S.9

5 hour# 5.«5 Mf 24.0

10 hoars 5.27 Mf n,4

aQD hoar* 4.22 Mi 17.3

1 aostk 2.20 Mi 9.0

4% various MIA t#rf#t » — for an

_ _ «sttutn>n diffusion

provito * fim bests for sa Mr and optlsis#,1 dftftifa has
VNINF

Th# initial U to a»» Artificial
la oftcitl## sad 1#ttie## «# o fatten of goon#try to
crystalliso th# hft#l« behavior* Im and
CftVIU ftft.

2T€ 77

fH>nh% 1 HI



RH-ifelO

CalcaiaUaa of Target Navtrea Unhaga

Frank t. Malmar
gem

A ttgetifleant partlam m tte aaMHMNIINf affort during tha *a*t
parted baa baa® apart la an atVarmpt %®iiUm W llia nunbar of fiautroa*
eecapinf from ¢ prlaary-aarondary t*rg»t configuration. By treating the
ayeten ea ¢ twe-gmap, ©ma”iaMinalowei, tWfrHnattma lattie# with a eeuree
function of faat naairor.e, on# could attimet* the auebar of nauArena eenap-
inf fro* th# m ail. Bnfortumetaly, both madia ar* M Ittpl/taf,an that tte
aaaet aoluiia® of th* equation* far thia ffeomatory ia impradio*tola. Th#>re~
for#, an item tin* proeadurs «fa* «hC#*» treating tha maltipHaatlon a« a
perturb*iion. two tiffwast mmtm fumatiema war* aaaiaaad* hat th# eaaa of
tha boat aourea function (0CtL-1597) {»## Ft*. 1) la b#laf carried oat by
ease and will b# oovarad la th# nart prograa* report, Ala®©, la th* ea.eolation*
reported bar*, a slowing dean area f * J§ ea”™ wa* ©ho##© for tooth primary and
secondary. Nor# aasriy correct mine#, taken from SP<4if8# ir# uaod in tha
OADC computation.

in f*n*r*l, It was found that tha mawtroa# which aaoap# meat!tact*
t/4 of tha Batttiaa* which art emated in a primary targat {eontalaing ?* 0)
with me secondaryi 1/5 of thaaa dua to tha ma3.tt™lieatV« propartiaa of tha
¢dim*. Tha only affaet of tin aourea function 4MN* to tea to change tha p*r-
eantaga of tha neutron* which aaeap# In tha direction of th* mam. With a
aeoondnry target {containing b* f)t tha telal matron hhtpat decrees#* sum#~

otoat, while th* internal production of infmate*. Neat of th# nagtpnaa
aaeap* toward tha bam* hola. It appear* that, far tha production of
a thick 0 saoondnrj la Indicated, wharaaa, for a eeaumdery targat Of

Tb (poeaitoly preceded toy an loch ©r two of 0) la ta ha preferred. Tra oftian
balance, of e«wr#a, moat await th# mor# detailed ealeulatlena ©f CRCC

Salculmtina ©f Internal, la®iron Flw Dlatrlbmtion

> for % animb Targat

F. t. Adaimaa and J. f, Lapor*
oem

Sine# tha only practical method for treatin# protolama lamlumd In
targat daalgn la tha uaa of diffusion theory, thar# la nfinali f »tilm ia-
taraat In finding how a*tlafactory an anawar it yield* In th* caa* of th#
pur# uranlun targat. V# ham aaaumed that tha eaaaureftant* of glcha and
Staranao© «» th* concentration of %27~ In th* targat Interior repreaeet tha
faat neutron density and that thia density la daa aalnly t# grow of nautmna
with an aaargy apactrum roughly liha tha flaalem apaetna* tha aourea of
tbl* (owes la taker to fea diract daataron and atorlppad nautroa apalUtlon.
flatten proeaaaaa. faat fiatlea dua to oautron* within th# group la traatad

2 0175
ot a* 1 ad

%ﬁA*&%&%‘



W eH*ri»i to* dittmim lamrth.

1% i* to tto* wgr, to ftod *«lt*bl* for to*
rmmtm «to«i> 1* tok*» ** ¢« m» of nM&NMIIM>. A
e. w. ton Atto Tooiuijrr) («©* n*. if.

N to* of to* *ff*3ttT* 4iffs»to* i*Rfto it i* ft*t
pmUtoto* to tr**t to* pfttoton u *n* atM w M
to* ptotta* for tox mm of * *a**i% {gf**t, «sbomlag to* An* to to
« Jto™M«rt#np®I*tod M m ,  fto **«r©* i* M»pntM to to anifor* o**r
e AdJ <« oo ttol ©F PR vt o o rgaotto o IV NG,

fto *fr*«n
to**o*ltic* to tto «

) fto ©2®»latto wHn» Mt to toto Cft#* » |
ri** m4 fall witoto to* prto*ry tot tto tolffet ©f t0* P™K I* {510 to daplieat*.
If mm wtetof im i und*r to* *xp«rtomtal «*d o*leal*tto e»r
tm%nrto*H _ljr~* f*gtor of |.t, It i* i*tor**ttof «* sot* ti*r«ft
w* *r Iff i, inswa to fit toi* tot* o* tto to*i* of * ®w
FEEGrei* *tow*d o*iy ¢ *»ry * 1 A~ f*U within to* pri»
foi** **erito toi* f«*tur* Of tto etoeulatio** ** to© to

It «** *» to tto o*«* of tto Aw tootot;
off tto
>**M4 ¢ w > of

e » mnwnvw\f e foill to tto
®f tto Am r tto «*e* *CLHCO ©f tto
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a* mjs*jj.coBaf
| y ANeE,

t# taking plaea

La TO© alisdsat# dapapdanca on tha loeiaatloa
41**(4**)I1*** hu beta oalihratad agaloat « I
tc ««h * my tint 0,00$ Inch mIminm toil mm tw

t© tea lew

x 393 witfe ftm a ©f Standard# radian 04T feat* ttandarda to
e :

i»ot affnat f£a fiaaion dot* tinea tip ar” fl»»lon yields

the aasp”*coaptera sod a corr*aponding tnorms* in tn#
finale® ylald of *rv' occur#. Tailag Um counting effielaaey of *p*& aa
13.5 diaintegrallooa par count* mSar t&a condition* oaad (tnia masbar la
botaf abacked), tte# data firm Im faUa If appear* to ha tn« nest raliaUa
yat obtained far tha fissions *m captnra# t» a Meek of I

Tati# IV

finale* and Captura la a Mooli of Oraalw using 190 Mao Dsutarona

Flaaioo Capture
Target Prinary  Saecmdary Primary  SaRoedary
Mm i liw Targat tar8at Targat  Target
12* 1 12* x i-5/8* 0.U 0.39 0.04 0.43
tf a
r 8 K.
ICO
e i\ oh e -
il Hf.mt#<<'?¢;':<|2 fﬁﬁw
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Jda Primary mad
. » t. *j. I* Sstssl «ad 5, M, ladings
is order to hnmm of the eyelo*
tro® no ttet assltatiaa tmmtimm of
tfcorliai, e*d construction 1iIM ftii tbs oKeUotlan
function for the tt"U A P )" 24 rssotioa ha# * This work mm
498* W the *tacJt#d foil a* giro® is the lost

results frseteusiy glean were cased m m ateoiuts eras* ss«tion of 0.048
ot 190 tee as teiemiasd tg H- tefeterd®. Sb# absolute «m« iweUao

for the reaction at 190 Moo tee tees m aw rtd and found to
ve oo with
the absolute 4i#~
tstsgrstlo* roto MthodB. The corrected cores i»
is fig. 4*
to estimate the smMMML of #32 prigiBit is #w3 tm is »

mmim priaary target, the crow m tt« for tjte ~*5*

tao hmm deierniasd m a function of dtatteron energy. Since tb» mis**# glean
U preeioue reports were based os the old figures of the re-
action, < corrected excitation function bos boos calculate* sad is shows is
ng, 5. ktnpliU ai of tbs dots to BO tee indicate* os

tlcn of 0,0034 bare* is tss energy region fro* 0 to Iter,
| stellar eseibatioB ftewtl## far tb* : 1h<2J2t4,4*i>fh210 tea
10 nrw t of tbs to this cross

section is Important Is dstsmislsg tbs ooolisg tins of product femtf is a
tborius primary. Ibs excitation function for tbit reaction is shows is fig.
4, tetrapoUtlan indicates tbst the eeerage cross section for pi® f

Is C.002 terns la tbs energy region fren 0 to >50 tee.

Hu* will te high,

« fwlJgjg *w *#/™ M
of

-fe £m &n

eeluss of the a,2n reaction
09m 1is fable V.

6 tee U-« tee spsetrua) M |
10 tee (1*18 tee sP*ctm»} ©.75
45 tee 0.05
. 9*%95

1 mbterd, ?%ys. tee. £ HW U*4%*], 171



Hmim 1t*14* m ft

U *. mtrnl, W M t. Oftttft ftisd a. B. 0

Ir. m dtmmforr m i %m®
_ _ lawftttffttfetf firm ft Ur@r of #5«
Irr*4i#t#d In th« >»>*. mm 4tA M ofkdtiii w
mHi ftol
ala«4 «t frw 45 to 50 Hwr.
ditwftifi™r r«l«tlw to U,as)cH yftftli, m* r«P4i%ft fiirr elm la
fl.
** Nn™tn n-£u*’ — ey aar> -’
3 5.0 0.3 o#3 5.3
5.2 U 1.1 4.3
) 84.0
o 40.0
i
loftft flatten fth4 la tftorlai
Frftliaiaftrj to ft ttw
thft rmmXU for toto ftito 390 Hot

ri* alto J9Q Hot frotow law 1

_ «* wnualiftii Hw 5 all tftarig* targftt*
saitorW vlto 1/2 *U ft «f 10 «LUi-
for to# AIl27(pt>p*)ift24

mt St ftr;, M I~ B* to, h,

@f toft ~>ar OG> ftcd TIURS war™
pr@ii.etdi fttifttiftd tr# fl; 1® TaULft Til, UtcfitIMNr
1g] &*» wit* 990
fc m .t. m«ftUt steimftity of *Iliiifiinift 1990.

¥

’IL > -I*E< 7 J}«f*
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Tafela VX1
mmm ** Tb
m 46 15 M 0.9 M
ftr m U.5 *fc 15.0 nb
91 fa mt Nn s ofc
W m ms m @
m ms nb .
* m NS m 48,5 nb
e* m 11.0 ofe 120 rb
m - J1.0 *t 34.0 at
Ta m 1,0 afc 6.0 mb
m

t, K* ttatsal ana 0, Co<
m e

Im ««4ar 14 d~tarmti** tto ahiaiding ra<|yirass*eta for HH oaoXtag

of *» torgati, and tfe* loo* tora hawd of oeolast *ae*pa, tha lavol
of aetivitiaa ittdmd 4a th< coolant* ssaot b* tasc?®, In tb« oaa# of RaX
eoolod forgot* on* of Ma Mportoat acU fitIM protest 1* fka 2,4 yaar | A
Fralimiaary aoajmrwMBta m m %m eroaa aociion for tia ka#<4,4n)l*» roaetio*
i* Jf# «4 at 190 Hwr and ,, 130 *b at 100 Mat,

la tfe# eoaa of a wator eoolaat ooa of tfea laporUBt aetmtiaa la
tli# 53 4ay Ba?* H» erooa aaotioa for tba 0/~ (dfklI»”~,a}*t# raaetioo 4m boaa
emmtM It 9ab it M Nav.

k ». UH md 1, 4* Rlat
Mg

latlaatioa of Ma activity dlfftaalng into MX, baaad as IBaaroUMI
eouldwtU «M, ladiootoo tfcia aouree of activity C | 4a itm tl ardora of
NP~tada iovar 4fcM that fro* raooila M i dlroaUy proMoad aetivitiaa la a
micX coolad bar* thnriua targat, fewwr, tba t»tr*MKriike of activity into
tka coolant by eorrooion of tba torg»t alaMota and atrwrtoral oat*rial My ba
v«ry important for tetti Hat M i tth f cooling,

| afeialdod Moiplator bo* to ba M in atudgrlog dttfmim and
9 * A *e k>»Mt oMglaiod and « *in*«tal rMulta Mould ba ittU agt



a. e. 0*isu«9
cue

tetIMi tte Ip_ut <psrtor |l te«sa» widoo0i Unit * p m

5L?2r5L TN e Jrssrt

4 though ao stitef* mm rads to efetsie optiM rwolu*«, Um r*»
ealt* ao tho |[fw «t apparatus tew few® aoooptafel# far Om m £l ass.
Tte *pwk to teller* ratio for aoailiilaUos radiation (0.5X1 Mw) a4 tha Cs**7
gmmm-rmj (0.661 Mtel It about & sad ths oulas teight «me n « e rmImUm is
liaoar uitMa th* rwolutioc of tkm apparatus trm mm to about 2.* Hw.

fba IAStrsBsat Is te« la rouiin# sparstion.
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14. NIA OMEHICAL PMOCIESma

fttf— I w ra

I# S» Hicfe*, If* 8. Hetoy, f» C. mot*, 4* $x Item* A* Ott*Ofe*i*d*
f. J. iratoefey, 8* K* O*refc* *«4 |. L* tottom

ffpt*
C. jteicif
081
tSfM U tt fryn m M H Q
1
both to* Pur** pro**** (tributyl phoophoto attraction and
flk A ill B%m}#@ f\/ OﬁiIr#WHri\wlr'LfJ3" 11liilrP raM fTiia# *uJ*aattt Gfﬁfﬁ&mrh‘rﬁ' WM%@IM"#]“M aqfﬁfjtgg_/i HBN Ul.l’#j

to to* plat Oht sutoailoii ttoto for mMmm mfatmrnUm mm to***
HMIMAgE) A1 % (Y FRHMIN-*188*  H* BRRAWYS | WP gt 1reresi ive ing s nBYTENMBS 88
forroao mxjtwmt* to r*due* to* plutonlui to to* pin* tor** *tot* followed
by a nitrout acid oxidation of plutoniu* to to* plan four ttoto.

Cwrant I&***tif*tioB* toe* that *h*r**a f*rr«M* ire® 1* »t*Mii**4
for loaf p*rloda of tin* fey to* pr***ne« of ittifiali acid, It 1* itol* for
* tuffs,elanstly lost period of mm without *alf«*ic acid to *ff*«t ~tttoviti**
reduction of any Pu(fl} which nay to pr***&t. Us* oxidation of farroua Iron
fey nitric «xida or nitron* acid to* fe**n found to to auto-eainlytie with *
MR 8.« €83 T8 o1l & 1M881A0TABSYLY XEiiiffi imwhit A MBI PW iR« **811084
to* f*rrou# ire® olll to at nanrly fall rtouetof otroftii of to to* aeawtet of
it# 41*app**r*oe#. Initial mmmMtmmmts iodiooto toot to* induction ported
it proportional to to* agwnr* of to* fnrre** oonmetrailan, towwraaly pro-
portiooou to to* hydroc** ion oeoceotratioo, nod inw*r**ly proportional to
to* third power of to* oitroto |on aoncarntrat|o® Tmbl* | |[im m iodloo-

HXOCE HT **%«e Ofifhin #C *ne dH A toi daraa we adl

Tabl* 1

H*+ (N) r to) noj** Qp 8Gj* CM}« mtfi

710* in
0.0755 0.000 1,74 3,48 SO
0.0755 o.lto 1.74 3.77 10
0.0755 9.234 1,74 3.77 6
0.0755 0.312 1.74 3.77 45
0,0755 0.674 1,74 4,10 1
0.0755 0.740 1,74 4.24 2
0,0755 0,736 1,74 4 .42 1
* LIJKj iadded to mm*i *itp»r to*®to

f lit

’ N Sk b



In Hit f&ifei
too addition

oorifito.

tiofootosy la

» too t® to* found
Im th# e study of t toiti-
it* oa”ioxlac of pluto«i*(IT) mm Ij for too following
wo* found to bo 5.7,
W n) ’ ** « o *%x
mt»g to* mXm |2 * 0.2 for too
*
BAe H* ¢ I"

i am olMUtiac i|nt w tri«j witt piwttaiuiuf)—4,4.5,5,5,4,*,*,
»ro . 1(3*4) artta-dleftioropfcwnj'l-bwxaa. 1,3 di«u (fiil) .
of TTA. fho ooootont for too motion

5] to bo 1*5 * 1# toon using ortoo-dleldorobonaono as a solsont,
mi* is almost too mm onto* f«aH toon TTA io mm** a# solubility of
M ill} to ortot*toloroboaisoiM is o0,0a gf mmmm, sol»as*w
*4] totototo rsadily toiafe goto ao froolollotion od
Ifcto tor W wito too ooltoUlty of MfTA)4 ia w w "mhii
0*06i g, mis work was dooignod to «tpier* too loosibUitios of
wit TTA in too tooloto proooss far platoon

m* oMsroo't.ton tlreooloo frsn 2 § wm ooUtlnno *Ito TTA mm *oo~

to o fmotto* of * *cid. la to# rang* of 0.1 g to 0.7 ¢ nitric
sold, tot ratio
m*#tOo....... ~L



to
It tUM
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alulat«ra siMr-MtUv baa* itaalf Dm Dm mpiaiad, Dm willro Mat irtll
*¢ m> lota M**n tho p**8M mm fifiitM . Dug m at prwiat bolag um M Ilil.

ft-od»ot Coataolaiihta if* L* tear* SSPC it 4K»)

4* |tnooitgattes Dn D m atartod of flaaion prodoet ooethalmta
fm 4-12 target* afclafc *10Dt Da potaotUi troofela aafcara in a Furas-typa pro-
«*e*e* |M Im of DIM MDwiter of PoOlo-tia fro* tha CXI*too p&a Dart Door
«*i* 1la a T9* 0OQ. o*00000 Ofoto* Dot no dofiaita oeaeltMiooa ara oooUaDlo
*t proaa*t*

IOroo Tromrm (ft. 4. Lavia, QJOC at OKM)

Studi*# Dart aootHmoi at DM JliAc* to doaalop tho ftroo ffoeaao
f«r «ra*ilca# platool** out fioolo* poiaat processing **IcD appip to wmim
loadad 4-12 lattiot*

ipMrr /U *loo aulfata la propooad - a rmtawXwH %> DM 2» ft —
PT tha fora* preoooa Uataad of forrm M&rmte to aUalaato im fro* tha
ooat# atraaaa. DO* ahoeld p*r*U a graator radoctior. of tha oaato oalm.
SadootioR of tha voim to t4a mood plutoalu* cyel# la alao propooad and a
oolm reduction factor of 25 la aspaetad war tha too efelaa. Tha addition of
i» wefcaufa *Ttor tha w od cyelo i» wpoetod t# 81** toolbar calm radiicttoa
factor of 15# lariagioj the war-all rodwtlo* factor fra* dlaooloar food to
rwla Dod oloato of m * «ba to* aadnago colcan alao pamito ftiM| roon !l of
FFSHrS= A 7 3 VMMV o—

{«, 4, Loot#, MM at cm)

Dm taw of pttloo oad4a**t aa oootaotora to tho fmm apota* haa
eootissod with am prograat. Approach to agquaro wm oparatlo* alU aot a
ralatlao rodactlaa la tha 14 oolm wuranioa loaa DOy rcugfal/ a factor of jix
M aM te9M ltedD*t Qil#& #-8JOh “é %mmmli-ﬂwm%%r@vwgcl& I1Ta ri * #r>rr t Iw‘imﬁ[’*)_-l—go%ﬁm 1) vik-<

©oo«ro at a iooor fragoanop.

4 AMO am in t&* plat#* cf D* 9 polo* soim >or*D ooottao Dm
booo ¢fto h fA 23 pormt f*» »e» la m attaopt to nate m aootloe
dl«Httt«r tho mm§ -~ tao ostrootU* ooatla* iiaw to, fiaa p*roa*t, 10 *r$ *t
and 15 pwoaot froo aroa platoa w a triad with tha 15 paroaot froa aro* platao

th* boat raoulto. 4 cooDlaatloe of apr« pslaa war* aaM tha tom
Motlo* 15 pMrooei ftm araa platoa rooultad la omtonth tho oranlua loom
to Dm T9 that occur iftth 23 m **«i ftroo am platao and Romaic poloa,

-li* 9» m«haiaf 1. fer™aldor# O» bx MD” 2* Steaaffartii*
H« 1* DOdhMMi aad S* 0* ftapar

Dm aalar offart of tho group dm Dm doaotad to M t-iiiatiag pro-
m o doosgpM am a tteritM ropaaotioa plaat.

to rtm MA daaalcpMot pr*arm. aco« m: ftattoo wm



-i.a* dol-imd

toolag *snda «r tfc* «Mit of tfanrloM frm Irradiated fm | and tbo «M*
9# purchased virgin tbaritp *afce~tti for sooporiOQa* Th* HW itoi «f W i«» :
nwthoda of processing and « % ol»© «*8*r invesligation to anafels *
decision m to **th*r it I# proTonfalo to soparato daring proeoootaf or

allow it to decoy, allowing for Increased log storage oopMitr*

fMtelaory ealeuUtloat naro Mp&eted on tte 4irtiuoU «i
Uen of ttoo thoroo solvent for resyole of tfeo tributyl jfcoiytorte and kerosene

A octmtttlo drawing **e ilarUd on equip**©! neoe»*ary for tto h M
piilH plus ditdMMMtf feed solwtio® preparation, product and salient parift-
8»it«* OgttipMHBL.

mot n*»t

Preliminary process desigs stadias were ocop* -tod oo o concentration
and packaging installation for Mgt itf«l M t-gw 'meto* ttm %Js Uvmmmm
pilot plant. Tho ooo of % %m concrete blocks, eaois encasing AO gallon* of
waste, is envisioned.

Design continues on specific equipment and faeU Itlee for tfee pilot
p*~am propar*

Too report dbrraxag &s5seres to too PRSE*« aovociatws rran oporsticy
of A~U rthtniosl separations processes has b*mn completed.

Messrs N. fbidnan and t. Stayer law* reported to tbs Qamloal
Mes ca efltwHicacier Mip Plig AWW & FIKAMV R GBio@*@*° A KA Y G *BBJ ~\B~B “BB"B
wslgMd to tfce iftit Operations and Are© Process daalgi gpcups, respectively.
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plett** w k 4f toe Brian*, tta
tllS) fwnt that «a
B emlymi* ef toe pU ttiag
*he«14 tot yi*U w m |
ftfbiii, (3) i©4 fmm& to
:;} Fitth r*toar Imgm ? ealeoUtltoa
representing to# inserted la toe
arMt eqaalioto. U) to be ri

plrioellf, vSthlA toe field-plotting md orbit-plotting error*.'tex toe m.
sonified tad toeeretieaUf eerreot plotting Method* (1) To aarry m% to#
orbit tfewjf to higher order* la e

to the togseite field wn & e the afteeto ef
«ttol «ad redial etobility «f toe calculated, u”ing to# 4iff
ttol «a*ly*«r awthode developed « thii pwrpoee. If MM f«M to
to even awe dim suit thee bafor o aaistoin a*ial +lability at Urge
radii toil* avoiding « redial " fXThii  uetii

A to 11 reached. 4 4de«i«ia» | to

*©del mgrietie ehto* ueiag « eet

Mrtal etohUity tot allow* the radial offeet to' eeeur »t o

stiff oorreepeadiiig to * to* order ef xRl 10 «

to to able to rtogy the nature and ef tola

aapirieally on c sedal eeale.

Arffuuirtin *an*~1W**r 411, *r»oti<u
'oe ee '»* *r*[M  **»0B«nU»l <ro.ru. of to* Mciu*t<ta iftbi
“ “  reglo®* toarecterUtie of uMtobie mmtrn mgmttm mlutlmat if
to tof t™ a Ir H fooVFE xR Tie*

tog to elapHrytog agyreatoatleae ar to suawiaal to*

mlvtm hath a»to©to we mm u to -*y.

4 revert f* to to iaeued »— »rlatag toe thearetiaal and agplrtaal,

AM*«f toipwriei «f tolt report * topi* ef tatoreet mm
eto# ef tortopi rf ereeleratlag eyetoa™. toil# to* toil of t*U
toto« carried to If Metaaitol M etoetrleal TMtfflirtii * » » |
retinal »«Ua»to ef arial etabtUty tad other wjpuiH of *pe«iru pro***!#



bo*« amt*. ffelo work la atUl Is pro#rooo.

ANutterm i porU* ©f tks croup™ sonputisf fnelliUoo oott-
U*s» to o°m »M to I*rt»t stadias, sfeiafe art boiac roportod sltoolnnu
*AAiU00* io#i«» studios on tbs Hark Il Ilaoor seeolorstor «r« Mac
oorriod on Is aeUnbomUen sit* CKfiC persons*!; tkls «ork & mmmmtt—4
from tins to tins In ifaslr reports.
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dAffaimaa tm W auppliag to mmk pair of mUi. tern for i pair of
1«<%i% eella mm teati o»ri#» tea t« of tea In* tarrant* mi team tea KK
wmm owwUtim tella m tior aartaa tea ilffaranat of tha earrant* mi
immo tea aadim pimw a—m taa. Item aoBtrola am mantai la a aH w i
AMAE***17 AW tho teak aaabiiaf tea opamter to aijaat
soil aoaditlom tell# wateaiag Hi afftet aa tH teaa* Aim the #arrant far
Fhoee oxxKe ]9 Fex oW ANl fa? tea R tetm i teiefe earn jut aa ami? aa tea

A parteifa®a Manual jAnm aaateai jfaaa Inmmi adtad te tea pf *apply
»a tea operator aaa am tejaat pteaa, aai» mfwatla fiali, aai triming aoiia
at a teak viadow.

lha rt teaaa m m matea (for iatelU aaa «3U”u«4}
tea 1*3* lojeetor toor
wi barn Aafloitioa am diaappaiating am t&la

m ateaiaai aourca (aaa Fig. 2 of tea previous “aartari/, ftaport, 1C*i/-15?])
nodi * meutai gpaa&rotrai} tourae eadtter* tela aotfroe aorta M f miil
*1* u> J U. radii **n 1* la m atr sponted.

V*mr eolla karlag a radii!mt of J U. «d « aalaalhal
1 Mi¥a 1a *U. teak par, w uppar aaa 1a&atl 3 adafadtad fa asttaa
fie aappiiae through Ite mm aoatrol clreait. It am hoped teat teaaa aoiia

wild proaite a poatijr tnprwei mpnatta ftaid fa? eastrteal aarraaMm of
maMpaati* tewpa teat had mlataetiamii? teat* built into tfe# present poles.

Str uwtsa$S

J*ateoate tela aoali te lapromd m If * tdgter

A radial run using a furrsat prate aooarsd arttet teiaa iu*r* ar
ibaat telea aa ante aa teat eaaaurte alte a alailar™
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found that tto toast raaauma m tto iwwat proto km mU and out
off atarply wtoa to* probe at sigr kill was pushed la slightly, 1M» wee
tree for alitor tto Itof escored proto or tto 1/2 all foil severed proto,
la add!ties, tto ratio of circulating torn at If la* or Ik la. an a kill U
too apili boa* waa tto mum for oittor of theeo too protoa. Thus too oaa
fool fairly confident that tto toaa too tto proper energy. Tto observed
current differences probably arlao froo tto difference la traaaadsa.’.oa of

**|see oooa”ooldoat toot tto accuracy no wonted would require aero Una aad

Tto snouted source aaod U eonjraetloe with tto too radial flag
allppor. to doflaa tto axial extent of tto firat two or aoro toaa tame
aado It possible to aoo Individual tamo of tto toaa aad tone* to etto”
tto aataal toaa path quite accurately. It was found that with tto ow n
at tto 1 la. radiaa oa tto 0° bill, tto toaa could to brat"tit out to #-1/2 la.
on tto 120® hill and It ttoa blow up radially. 300 Fig. 1. tolag tto throe
blU protoo it waa found that tto toaa waa wall senterod out to 5-1/2 la.*
then aueooaalra turns ITtfe through Uto) on tto 240® bill fall one on top
of tto other wfella m tto ottor hlUa tto luma inereseed steadily la radiaa.
tbaa tto orbit oontor toga* to neve at tto 7th or 8th turn muUl at too Uto

tqrtablala*tto1*2 ~ rtZz ek JRf, 1@ <»«uaiae tto toaa”te toeoae radially

Graphical orbit plotting showed that a w aa lli loealisod ragnetie tosp la
tto ftold produced jwei such aa affeet. Iron added to too polos ortomolly

at 5 la. radiaa aad 60® aaieutb waa found largoly to alleviate tola diffiealty.
Tto tnmp aotl# could alto to wood to Leprove tto toaa pattern bat worn no
totter toaa tto external Iron aad worn considerably leaa convenient. Tto beat
external Iron tola found waa a 2-1/2 la. a 2-1/2 la. x 12 la. place at 5-1/2
to. aad fO° oa tto top polo only. This la new a fixed addition to tto aaebiao.

la a cheek of toaa pattern sensitivity to deu
foiaad that tto too aligurant waa not at all erttieal. 6 1/2 to. extension to
tto radial edge of one aide of one dee alitor ea tto top surface or os tto
it Ongibee produced no appreciable change to tto bees or to tto operating

axial aaeUtotioa bltorao Tto. and** to!*

tieaal fitoi« m|* 1iao Fig. 1* By adjusting tto flag dipper* tto anplltude
Of axial oscillation could to Increased or decreased, indicating a particle
oscillation and net a radian plaee ration, dies Ip eto”™i” tto rf dee eeltag*
tto radial extent of an axial eaelilatioe could to varied tot tto orator of

tic and rat elsetreetatie. tSSiag into enfant -Dtrt]ng%aii"ldjaet-
) 1, this obmmd ealra of r# la quite consistent with tto ttooretieal
mine saleulatad Ip Judd.
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M. 8*u*[jili#eld, Mb J, dftfceheeco mi L. Maty
m

I» tele imrter tie# de# plttoe mvw MgtMMIwm  developed to the
peiai liter* tstoln®™6 mwpmrimmutm vitk the et s@Wifee dme. ¥ ime
mm Madked U W better tvVm ; oil* at ttie full redly*, $&af*#8"sAJjtg to |
*ar prstette, fartow eoaree f*oeetrie» were tried, aas tbs rediel di»t.-ri~
buti-on of the toe* mm wmmé&ml, See* «rfor.lis#»t* <ssw atka*pt*il witfc ee*
m eieretleh at triple the remnant frequettcy M thee# mre tjtomolmim.

*

ateriHf to* period of tfeia report, eeeerel &mmgms§ fli tne rf
«f«tex» mre aode. Ibeocefe of Ih« fine! myilfter efifoe, a %sIMICA
A*FHD tetrode me in*toiled te reple-a ij|* JO Kk lleee JOQIGA tube pre-
fiomi# mod. fifdf m™* tut# feller# faM «i*«e Ceourred, = frid-e«tiled#
ofeort of mcerteln «rifi*u NMNM™*, mam «<Mitta»l protect!#* oylpamt

e* *|leo edded.

ditfe the dtomldyMMkl of the yee* »*r#» ejetm, it do* foeew
pMolfele to cut. Peek the rl*j mifcisfe rnr* tM itea mowsid mor. m« to decree«o
the inter-dee emyliftf. tIf» of the d*e«# ahtcAi ere tilted eliytly t*»
mrd the *edl«i» plene, ere see entirely *#f«»e4. It dee aieo beett poeeitie
t* aetead the tip* to eitbIn 1/2 lush of .BdMiw eithoat eaceeel## edditiooel
30" ™Miof. tSee Fly. 1,1 Mm 20k# eerlafet* mpheltor* he## bee® adaed to
MVF Je# rtm . Itveea Mevo leereeaed r*ftff ISO elermioroferede, Md fir#
eyed fMwipiikjg 'to to# eeree eotore to Oteteis #»rlatte Urn ooaelmt of re~
efwaee. Aomtrollebl# ileeim Ss delay fens tom added to regdaee tie deity
ilf*#* tot,mm the mettletor end the mpiificre, Tier# ere now fife earfi«**j
the CAwad sd dee etm ph«*e ser#©O# «itisfe eofFoeA the &mmi Aetm mpeeitore,
the A platOHPfld mplifior effieimey eeree yfeidfe torredte the Aito mpeei-
tdt» *ed ti» QA 8A mpiifler p'id pfeeee eeime did* (Brrect the eleotroele
deity. dpetm 1# deemlMed In detoll T 9GHL-LAMI* 1M™* three-pkoee

toreiu py*um .«» opereted eery cetiefeetorily.

'reAldi dtetrUMetim af 'the imai 1* the tferee yhete poottioo
eesj«tt«te *r~Ni with hjwirefm ie typified % the foUoedJkf tofelot

-ydrc™:. Im Im™* with 21-i/i K/ Pee* Rf feltey

21#1 till I lan
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% fell-off repldly out to about four tfee ffcU-
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®ff fe*c«pft* IMP* grustml* * bm?* «t* |&* ®##r toe *11* ®t *Igfci «4
H Il to#** ftito e apM asrc aware# «nf ft Irf 87 to# m I9%#*, bm&m'it
&m mmm *te*4 mim to# aanClaal g4ft"t* gmjpmti® ftelit »i te# *ari*r

% fw*r par ieat. to### 4818 pat prwtoea mgr aigpifltopt mmm» In t"w8 wpst
ranvary* itoilii* Atotrltoitim*

& mm to MotanipPi '8 «tiear vwddt ey #tod HHNNMV|

img *r irtfiSnf to# gm## *|ffaraaii*a imlmm* mm aaat tm rf frmtvm*ej* W@
s »tlgut#t tm Litltr #5 ais«g»» aoto, «XL tor## -imm mm ttm to*#to*r ml
to# mmmr mA to# wrOMY$A Ff#f4 4rffftfta %nmm totri totoP* 94 tmmm mm
citm tm M m rm&im tm$m$ *fmtim m top if tm 4P«P* A to## tMHN to
to to#¥ P W #f *i»*t * nil *t mmm laMam rmitm* ttmm to* #*i* par

m tel# «&% i* Iff tm, rnmmm tea *I » gi*« mMm to
torr«*«#4 fey eta** te# totei aMjitpf mi l«m» 't# t#|«raatoti % e« Itarter #f

#e., r * M *rift o tm full f&$tm. o % -5
toPPIftitoi t®Pt aapartpamt# amMI apt to parfftV\MN to t«t# mP# #*

scarAUm™*

to tap tor## pppa 1. <*8#" app, JHMtrm ftapp -
trim wife to* *m$tm an to# aaatar mt tip aMtoiir*. ; ### iaataM m
«rc» « ring Papad aaro ftiarrouHAIM « pet, « maPm eft *4tfe tm##
*MNP* «ml to# lattor #4to tor## awimlamtor ftlito a#P -*t®t#*irik» of «r
aaaiy #l.to up to Hia tor 4.c. wliftf#. Tto “apan sure prmm mmt mm*
cmmsftd fataomiffe filito «5x<! imtfttatana tm PMitorfttol fyitdt to IMMND
ft¥ M I* Tior apto «r« i# ypumijf r« ftt *teat tap «p p « #r* fttpr##! #ito

» 1/3t into Mg ftprtprit*

ttor tort# to* .pNMotarm m# *Hftrfti tot#r*fttii™ pr#|prtl#< toito
Um feftft* ftlto rwlifti* to«af ifeftfth «r#: to# f*«t tmt if

to* piitivit or ottt sttt rf wnm o prsfost# ton df 10 mm itapi#
into ©f «/» lilt of ofpprito »Ip mil a»t to MNPttasirtoi »to«tt>rMMIlf *  42-»»,
for to* protoffi r**aa«ftt MNtgMtla fto.ii am fraapapMy, ©to*r i#na «im m» e«*
o»l*r»tft«5 s»r«ijr ly atoiaptof to» rf ptoM mmgmmm* t anfMIVNito rapprt to
toa# ihnrftetoriulUeal i# @t totog item otom Mpwpii <a#sp|crn
euttoftlf ftitoiiiftvm* mm® *ailtl|ift tosaa s#ml*rftt|#» to minmgm 8
«y pa** for a Cf - apy 4w« *topt to iflHivtoi 2% *»te m m O*
kmttym tolto I# torp <6to* wwtar to pton# to fttotottop™
toM sm to loot fgr ftiftcirofttotic «to apana rtorg* ato-fM Pitog* * #. m
1ito of top Iftttor mffmt ni iauxg* rtoll P> tto pfepitfr mm to
tottofttm iitoisftto* tm atoPfi aato Mipfttto raptortoy Gwiao to < 4
to# awpft artor ©f aiftpftitmft. ft to «#t iemmm to PUM aptopt to# 8»#e torp
to g»tt%aaii’i»ftd.
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