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i. uw m  snioi
s ,  i ,  &it«fe#o 

m m .

i f  f*ooloo*ig r*f>«srt#4, o*ibo4* for taproot*# ooo*io"ot®r offloioooy  
«*r« boi®# o m Mm nA. On o f Ummm mtUwA* 0*4# aoo of M— o* oooyy 
0*1 f  ppafto, »m%tiiiwi teg Jaoortlof diopter* go* for $*41 i*ol*%i** o#«! foodtag powor
to ooreoooioo f# U i itt/> amt a t  pbooo, Yha ot&or o*tbo4 «o« to aboago iba d r ift
U8m mmtiem tram o tflttdl tgll*A#r to o till* am* wit* • Ooigo to tbo m%Mlm to 
w r t i i l  tbo *og»*i, for •  1909 foot orooloroi©? ®por*tt»# *% j j , l  *%*'•*« of Hi
optima® m * t t f  Horn***, tb# oo loa lotel r f  i t  la looooo »rt *• follow*.

•iorooi* .itopteropMi lhalfeew*
ftklOk Cflladoro f i4 * i  %:Ll«hdoro ftpo*

m  »** 54 Nor 47 Hot 4C ftpr
600 Mo* 20C- ■ n o  196

JNfdtbbBbMro, btmi %tm teal ham  ptpoo wor* fH to i  for # fta o l ooorgg o f ISO ttov u  
a oorttg obop* trikUH bod boo* pHpoiwt for wbiofc hoi tefeiarfMo *agife**rla# 
atwdiot fey O® (So* , tbo toorooao la powor oaoaoopiio* wo# m d f  two
aofpwolt*. ffei# dot* lad to tb* odepites of tmliww*# pip## for tfeo d rift tobo

Tb# doeioioo to baHiowa pip*# mmhlmA tb# aooitjr aamtanr, sAlofe tod 
proofatelf boo®, ladatarmim  to Im to ta l loagtfe mad #1— tor for tfeo f ir a t  too 
lm®4r*4 foot, to to rop lb+blf apootflotf. (So* f ig ,  |J ,  I t  olae rogolrod m*t 
thrtpUo* r*MUAc« and traaott tto* ooopiiog Hooter# o» dotorotood for to* mm 
d r ift  tab* #fc*p« •# •  bool# for to* f la o l d r if t  tot# ioteio. Tfeooo ooo*'.(roo«*t# 
ora bo lag oodo.

.............. ..................... Or ' ■

iiooo  gap g ^ ittor#  or (,wo#b*r#* w ill to ploood to bii-gop f m  oooorol 
mamma f lo e la tio t  flu* too log odjoatnao*, t  otodj of tb* o f fo r t io w # o f  #op 
•P iit*or tuaisg o*oo# tOo do»i#» ear*# of 4-12 oo# oo4o. TO* rooolto oro above 
ia Hig 2, Eooooo* 9,1 p r i t  w s m « f  ft# Uo» fto id  *op# i t  doairwd,
o •1*11 or atudf of too Hr *u*a«>y porturiia# offoot of to* u #*rtioo  of to* gap- 
ap litter#  0*4 of d r ift  tub* a»4 gag ap lfttor oofgort atom* mo oodo, To* i«* 
mr-ttm of tOo p g  gg littor#  i* to* g*g « m m  o o f c w  doM»-*ors«»t Hi
fnoiM M f ot M l  *• o i t i  #o yorM gttti* o ffoot ot kiffe *#. TO* d r ift  tab* otoii# 
boro m  offoet ot loog » bat ot hlgbd *• looroooo tbo fro^wMey by oloaot ao*

7b* gop «g litt*r  ouma bovo no p*rc*|>tibio offoot Ot oily point Am o 
rooalt, tb* aow moooodo do to bo la# ofetoiaod tooiadoo Uo offoot* of betfc tfc* #op 
•p litto r*  o*4 tb# g r ift  tut* §tm §, ~ —

INria# ttnm porlod tbo 
*. f .  m i ,  f ,  1 . tltoboo, J. Looiatbol. C. mNHNK# A. 9. iobolbor#
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!«p*D

a. i-w fe f a m k m  m m  m  a — ffff f  * r s m *

•a lia *#  A ilpatrtiiii

i - m j r  a a i opa rt la g  aaaaaiaaaaba a t  3©f am a a i asaa-taa-t 1 *1 /4  § 1/A4
laefe «a* ba«* t#*a t» t t»  p m  t « t w i  pa»ai  * r * ta *  C M # « A g

* f t o r #  p%V* # l f !  tofe#* « m  U M p ir i*  * lt i»  tba p r* r te « #  k M ilp M w r*  tppft 
fo r  a - ra j#  * a i  a p a rt ta g . T b *r*  «•» m m m tlm llj m  d t f fm rm e *  ite l*  (¥%$, 2)
**m* tb *  feast ^ e ^ » r !m m  14 4 « p l f t t l * f  MW «M 4 ta  b e lli M M .  Ib a  *C tiP >  p lp a *

O o ta ii#  i la M ita r  *  is .
ta f t ia *  (« * a r t« ra )  i i « * * t * r  « a . 151 la .

Oar •  1-5/4 £ 1 A * t».
Nulava »®ft* raiiaa of wvatara » 0.2b? la.

S ot* th a t  tba  l *w y  la ta a a lt ta a  f tr *  b e t a# la v  »* p ra r te u a ly  y p i r l l i  ©a ha s t*
v i t a  pboapbari* a c id  dap:In tlag la  s p i t *  o f  a l l  a f f o r t *  sad tac faa lq ^ ,. feat 

ttest •  s s p p s rlM a  * • •  a a ia .
m

gu lag  *a to ra  pip#- g fta a iitry , • gap ftp lltta r  la  t iw  fo r#  sf •  f la t  aappar 
« n 4 « i  f t *  OB, 4 *  ® )  aa# M ib a j  o i th  i . a . ,  o b t la  tba c « * l t y  © a ll vas a a a ita i  o t th  
r f  A caal 1 N it  s e t im f c l#  Iaaraaaa la  th# gaaara l *~ r*y  l a # t l  w*» tb b t r a a i ofe#m 
tba felft# aa* paa l t t v . awf la a a ra a lf  ft aaall dmurwmm I® i - r a p *  v l t b  a a p ftt la *  fe iftft. 
T b l#  a f fa g t ,  fo r  1 3 *  l # # f ( r f ) « 0 3 5  *  1 # *  *»  la  f l f .  2 sou ld  a c t fe* * « -
pi© r#g o r * r  •  g ra a ta r  rsag# a t  fcis# t ia a .  C th * r aapartaaata  w ith  H a i t i  al aa— t t  
p i# *# #  l a a i i t  a a i a w ta t if t  i t *  d r i f t  ta b *  bar# r ta n g a i tba it- ra y  la r a l  f t l ig fe t ly ,  r o t  
to# f a t a l  t i  oar# to© ir i# g # i« . r  f o r  w i t  lo  o .

Aa * iM M p t iftftft a a i*  fee iaraw te a * (p o # » fM jf a a ta t la g  la  t t a  gap) th roag ti 
*  1/4 lo o t  S\*m *t«r b©1* d r i l l# #  la  tho a a g i o f  aa# h *a l« p b » r* f aad th « * *» ft l jf t«  
t iw  r a ta l t t a g  tmm w&m •  a a p w t a a i a pfe&«pi»r i t f i w , twa fba ab lb g  aaaia# fta# 
aftgaftt b iaa  ( f a r  •  f t # I d - f r a *  t r a J ftB targ) g  to  K  I t  a to v a i **e th in g  po a t t ia a  o r  
a a fa v ls ft fo r  ftrw a ti r f  ftp ta  1 .0  Ma. %#***•» b= w *tw r, d lapU yod  ft ®«>®tlaoem* 
apM itraa  o f  l f t f # r r . d  * l ^ t r o »  #o#rgU » fra a  1 .0  Mr prftk r f>  to  laa#  H a a
t . M  Mr, feat *##«?*t#  aaftftftan—.aats war# 4 1 f f l« o l t .  A be t f i la a a a t  p lft«#d « f9# a l t «  
tba  * la a *  b® l* g « r*  aa a la a tra a  baaa w ith  A a flftO tio a  *s#r«y » # e jita p  la  * g r *♦###% 
w l t i  ft tb a r  r f  paak re.I tu g * a a llb ra t ta a a .

Flgor# |  ftbeoft tbft ©oaparatit# ftla llftr ity  of alaiaos * - n ;  la ta la  ohtala- 
•blft n th  alaaa * * t * l  «m ! beat gl-w 4i.**rtiftr^ for <»pp*r, taatalaat *a
iip par , aai f » l i  aa a®pp#r. Ozygma g lm  dlftoiarg* raiaaa U t  loo a-rap lawala 
aftaatabaally, irraapaatfoa of hftM a tta l aa abatm la f ig .  4 . Alao aota tba ®a«Lr#c- 
u r l i t M  ouMp i  t ia  e«r#». fblft ©^rgMi ftffftot aajr ba #r**#d fey a la p lj flow lift-

M art 1 A r l f l  tabaa o#?# to  ba ftla a a a i o i t b  pboftfpperio a e i i  ia p la t la g  la  
m m m tm m  n t h  p n f l > « 4 |  r f a r t a i  f la i la g a .  bo o a ro r, aaap lM  o f  Aba ia p U t ia f  \  
proeoft* i b i l a i  be f#asb tba aapaa ta i a la imm  I f  •  f f t * t o r  o f  fewtwaaa 1(H a a i 104 
oh ioh oa# »11U  ftoaftp tab lft oa g ro « a * i o f  a a tr ip a l a t lo c .  B» pbaapbarta aaM  # * -
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IffNMft I l f  ftaO—i* fbcl, aiaply ©aatoiaf attfc « Mf9tig ttoaaj a*«a*a *
* r n t  r n  m t f m tt«s ftor l-r«f» tost fat* •oersea# p p tllr tM I (tlM, ftaNpia tatoa* far 
ft-3 war* i iglgliil ftltMtg wit* Mark 1 I n , 0 an# ft, Us* raamita afta* §l#w Itrrftry
la  » i t r s f * »  a y  utoow** la  f ig  I ,

la  laafctag > ?  « to a tU r » y r fa * * ,  t o t i aft moppmr (a tM to iaaU y %*•£*« mmy# *« | 
m *  f» *a tf la  a* w r y  a»4 a o r*  N w l « t « t .  A y a r t la a ia f l j r  fM f t  aatfe-4 * f  
• • M U *  tto* « * r f * « * # Oawalaywtf b /  » . t .  Ih ra a *  *«*» *» ft.  * fc l* r» ,  ttoat aa
N ft a * a t f l« » a  barato ear to* a#*d © «t*14* ©f ttoa a a a m  aya t— . ftbattoar ttoa «KiOa,
tto© «X aa» la f toatiato a f  ttoa © a t i i t t a g  f l a w  ©r toot* la  ra a p a a a illa  fe r  ttoa fa  a:. r * U *
m m &*m  la  pa t ta  b* 4 * t * r » t» * g .  to«* f ay  Tata r s  Uoo©C) © a id ing  aatag tb ls  «a«toa4 
I t  •© aaaaarag lN i ttoat paak r f  g ra 4 l* *b *  © f 450 ir* /a »  ©r a©ra a r t  r * a * ir « 4  t *  .la* 
ta a t lg a ta  a s i i  aa laa laa  tad  apa rt la g . Ttoaaa f M l a a t a  atem l# toa to ta l 1 atola * fe© n iy  
« •  » -4 .

ftoara a ra  a a w m l a r re ra  la  ttoa grapto ©a p a y  10 a f  ttoa ftapaFt,
UCRL-l%?1f a»d t o r t  p e ta l*  ara mm a ta l la b U .  Sa* f i g ,  to fo r  •  ©©splat* U H t} * U o *
o f  a -ra p  ioag tag  »* a p a rtta g  r a t *  da ta .
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I-KAf NOSltUKS) Vjncm  19 t f l H S

*. Birg«, i ,  I .  um«r, aai », J. Ufgr*a

The *-raya fro* r f  «fwrt* kftto twee meal torad ualag * pkoto- 
an it-tg lie r  to te  c<?nn*ct#d to foot am plifier*  aad ill#®®# to mi o ttillo a eo p * .
(ft## FI#, l ) .  Tito output of ttto MKplifl#r« mm a i n  tod la  to toe part#* toe
p a n  we# #*#d to tr ig g e r  t i e  tu a tp amd toe otowr p e r t tow delayed about 0.5 a  *♦« 
mm p a t m  to# e e r t ia a l p la te#  o f to# m  o il  lo #oopo. A earner# pirn, togr«ph#d to# 
r*#&l tin#  tf#*w,

k ith  to# aautpm#at tonerlb#4, to# aparta la  too d lff* r# e t ayatema toe# 
too® i i l u r i i l . Th* f t r a t  «y#UM aakaa *aa of to# ZC cycle tram teak efeiefe fee* toe 
gmmmtry mimm to Ft# 3m» A quartcr-eae#  U a# (axia Boreal to to# peper) onto 
batoeae too f l a t  plaaca. A aagmati# f ia ld  #aa ka applied parp#edlcular to  to# 
plaa##. Till# *yetea i# oaually  rum katowea TOO It# and 1000 Irr. Tka o ther a laetreda 
ayatom (taker*# B all) #®o#l#tj ••#•»% laU y  of H i im t r l c  twmiapkar## {Fig. 2 t) .
I t  r* # w to #  a t  about 12 ac aad Ha# totoaaa 2 and I  Me ea to# e#*tor a lactroda .

A fee ramart# about to# rmmpwtm of toe aea lto rto g  apataa might fee to 
order. The r f  to  to# SC leak 1# H .3  *a/a*« Mto a  tto tog  aigmal of to la  frageeaep 
1# p«t #a aeah @f to# p la te r# *  about to# apart toe#a. Cfh# timing aigmal to gg$ 
•ymohroaiaed a lto  tha r f  to tow ta sk ), The a a p llf la ra  ar# Beelett-Faekard 100 
mm/'tmm 4 1 # trti« ted  a lra u lto  kaetag a r ta a  t le a  of about f  * 1©*$ aea ufcam toraa 
ar#  pat to aartoa . A aborted 1-tow to need to d lf fa ra a tto to  to# pula## to 10“* 
•eeoaito. Th# input Ua# fre e  to# phototube to  to# # ep llf# r to ta re toatod  a t  to# 
am plifier to #1 to la# to  r e f le c t  tea#. Th# aignai lead to toe coop# to l#f% ope® to 
g#t aor# amplitude and a ra f le c tto a  of tow algaal f re e  th i#  #md, rafl#e ted  agato 
free  to# n p U I U r  app#ara about 15 r f  eye le t la  to r  a lto  ©ppealto p o la rity , Tkia 
r e f lM tU a  eaa ka aaee mi aeea o f tow p later##  uber# alowar avewp apaeda ear# u##d. 
(fete* Th* arlftm al peleea ar# aeg a tle# ,) IB# trig g er cahla to ai#e term to#ted, 
kat a aea ll fmflaattam from to t#  appear# about 0.5  r f  ey tle#  a f te r  aaeh pmlma.
Tfea am plite ia  l in e a r i ty  of toa whole ay* tea  1# e»ry peer. The height of toe algaal 
®a meat o f toa p le tar#*  to  a m m m m  o f Mfepltftor a a ta ra tto a . To g a t a  larg# 
aigmal* toa grid# o f to# la e t  a a p l t f ta r  a r t  driemm po# itie# , aad to  get aaeugh 
dr lee , toe aaxt to  tow 14»t a e p l i f la r  meat go to  cu to ff, The ooarmU a f fa e t to  
to g iro  about a fac to r o f la© ekeag* la  rtapottaa fo r a foo ter f le e  change to a lg aa l. 
Th# r f  #eltag# oa. tow olaetredaa to  tka SC tank oouli ka oat ao th a t apart# 
occur ad ae«ry 5 or 10 aaecmda ap a rt oa the aearaga. Dw proeadwra eea thee to bold 
the camera abut tow epee am t i l  a sport ©*«ur*4, Jbcaaplea of tka x-ray algaal# are 
atom  to F ife . 3,4*5 aad b. Fig, 3 akeua ty p ica l apart algmala fre e  tow SC teak 
•ad Fig. 4 to  a apart aigmal from Bakar'a B a ll. That tkaaa algmala a r t  ac tu a lly  
to* to  x-ray# eoaiog through to* l«#d c o ll  toa. to r  to  toe mrymtal ami ^o to to b #
• • •  |tw t alm ttrldm l pick ^  ww o h aaM  fey alaalmg tow o a llto a to r  a l to  a l#ad 
b r i r t  ukiab atoppad tow aigmal am tka aoope team tb>ugb tow aparka w#r# a tU I  
oceurlag a« imdloatad by tka pamk r f  e e l to e ta r .  I t  la  kaoei th a t tkaaa pula## 
rapraaeetad a *p lla up* of iwmy pketeaa by eceparlag tkaa e l to , to# algaal dua to 
•lag l*  .*-r«y guaata.

The tm  impoetaat ekarm oterlatiaa o f tkaaa apart algmala armt

(1) a^ray pulaea la  a to * rt group occur mi a l toraa to k a lf  cyelaa
#



ttf ttea f t  mmm wiwe ttea fsteet#t«te* oaa aa# teatte ai##iMr»faa. f i l l *  aaggaat* 
tteat t lw  Spfl»l a r t r * « t i f i * 4 ,  witte a l l  «f ttea *~f»y# asptag fww i P  
a’.a i« Tteat wcat Of tlM *«raya aww f r * i  ttea m i l  {lew f t# U )  
alaatvatea In lb* 1C taste «m  «lkMNi fey i§t*ate§ag ttea laad oaUbwtar 
•apavataly a t tlw « i l l  and awtfear i if ta ip a ii ,  i® PWHft lte i  to ttefa M l »  
f j l l f  aafelap I f  Safear i f  itei* n*wr%*

|1 )  Ttea a-rar jwlaaa ara aawar ateaarwwt ta iP ftli «p »r i to f  twdfaauy 
( % m  mm apala) teat v M illjr  tatea a fte®# about tteraa, eyolaa i f  tewili ar 
•s i  w U a a a  «»«• a ta rta i s a i l!  (appaaatetly) tlw • f f ro r  f f i  w lta fe  I f

I t  In f l f f  la ta ra a tia c  ***'1 ttea paste a lg a a a  f m  taw i f f t t w ip t  a y tia m
1C tasw awl taa ar • S a il)  * m  w y  » U d U f.

f t p  f ts a t  eteamwtesriftelf i f  m m fim m i fey * - fa y  ptalw l®  saswra plate^raa 
ateidfe ateowaf Uw swaps to tea mmI f f  f n *  oaljr tlw  walla la  BE *»d f t m  m l f  %km 
• i n  aaa ll la  f t f k f r 1* M l .  tea teallawa tekia ta  I f  4m  i f  bw  fte w w trf mt tfc# 
f l * f l f o 4 f #  1W ». Um  biffc f ta ld a  at tlw  if ta fa f alMternteaa aay a*«aa awr# alaatra® 
stelaatiwi*, « r U f* la rg a r r#  tw a iiag  say ir fw a  awt ae-ra p a ,

f t if t .  tlw f e f i l i  «p takaa f  faw ayalaa la  tltetetesf r is t t a  mi pm%m» tra a w lt 
teflftai* sat wppar * r  ftewiaaa. U p  pwafttaa laaa w»aH w i f f t  fa r  d m  mmo*?  # f
tlw  apart froa  oaa ayeia to tlw  n * * t.  S o w a r, a atwar 1 m l ca ft4Um dona by ttea
Hwatatefaal f r a p  larflaata® tteat *  ptotaa w a i t  «*a«al f N i  ta# Steals* ta tlw 
w t t a r  alaatsatea la iatear'a t a l l ,  Ttea aoa-wiifera fia ld  wuaaa t®a pro too la ateaag*
pttewa *»d Ham Ipwlt tea Bia « ^ I D a  «H mt fea r a r f ia a  mn!  m tim it % m m T*% ai§
m X j  W l  t«w mp-

Afi aa.aa»t laa t f  tlw  r f e t i f j r U f  *#t4oa la  tlw  K  taa f i f  mbmm 4a 1% , ». 
f lw  M i l  b a ite r m m  f i r — t fd  f t  t lw  m m tm r ala f t * f 4 t  aad ae fp a ilw  mmm f f b w ta f ,
?iw p ita  a *  tkae b w *a *f*4  «a i r * f t l f i a f  apart a fa r *  w aa, p  a a— t i l /  4na u  
*~ r* r*  t t m  tfef w a l f la e b ^ w  a w tta r ts g  la te  tlw  s® « t« r fr*w  %ta raa r. iw w  
• fa f»  • *  afccDm la  t ip ,  5, w m  a-raya eaaw ftw a ito t t  f l# e tr® # w  tJW U a t
?•* ty s if#  i f  t a t f  a p a rt'a  ja g a tb w . ? t i  a mm f  rar# ffWWMWa aa aa aadb a wai t  
m * **mm vbaa ia a t la c  a t featfe aiaftiwDaa aww irtwa tlw  fa ta  aa# ta t  a t  a a rapara tiy  
t i p

T^aabif t ta  w apw ti#  f ia ld  ®» Ufa m  a lpa fleaa t a ffa a t apoa tlw  # -r» f  
•e a ila ra d  apw ta  ta  tfea K  taafc (aaeapt t f a t  tfcay a t lawar a a lta fa a ) .

m *  apart a ta  i b  E  taak war* a ls o  — jt l i lP a lg  ty  tB f I r tM  a t  b w  r ta a t ia  
u p b t  Witte ttea p h e te t^ o .  tear* * r la i te la  U fte t*  la  4 a f ta a i aa I f t f p t  tteat 
fa  fa lS a a ta f  fey a a i r r o r  and a be ra te  t y  felaote p p w r .  Tte# # l# w 'i waa aa t a lg a t f i *  
t a a i l y  d l f f a r a a t  fro a  tteat 4m  %e * - ra y * „

Ttea *'fea.wt|proiifei* #»raya tteat aaaw frwa tlw  XC tank wtwa tteara war* a» 
*wwraa# war* teataoMd fey lae raaab^ ttea aa ltd  aagl* aad gala, Ttea awaap waa 
t r i f fa r a d  raafoaiiy. Steal 1, ra la t iw a iy  w aa taa t aaplltuda *~ t*y  palaaa ara aaaa aa 
a lta n w ta  I ia l f  ayclaa ( f ig .  te), Tfeaaa pfilaaa i f *  Daa ta aiag la ppg«gr pteataaa.
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A UolteroU* in fctffe-f*,##r fttHM* *tM3rtt««a*» l* **• o^oUoMJiU 
>f tfco fr*ette» of UP iiprat ^ m r  ter U o rm tU f terti«J« *

§*#*<«** of to# largo M fM o  #*#•# Mpt i l i  %* * £ #  ••!**#** « 4  « * * » * •
tfc# tertt « a r r « t  ( t o i l  mAmtom) irmtm md t m i t t a f  * * « ?  Jp p I  «*J 

^r; *«« «« iR#a» fraotUm o f Up  * ^ r* 4  on#?*/ of t te  poofciaft tte il#  *®5u## 
irM^m ii a Umt im lm ter U UporUrt, tip *«r*/ UnUng ptpUjt Nprupti
* ®, f* *#rt*ma pMittflte X* ooptrwt, «§mHp ««e»lmuro roquiro tip «tm*tf«i 
of- tjm  Mkximm \m■*&$&** fey • r o o t m lm » i  tip t#%al irate la i#»#
tpporte**.

Kteo a*pXl*tf to UM f»m l to—arfoll piet.*r# of • a P i l ,  to# u p p l  
o f «w* » rtla i1 rS ii p#is#tra%io» by olagipnpo of a ourftc# p®%mt t e l  l | M  
*,«*###§ *0-1 %DMi4 bf a» «a te r n a r y  afplS*4 iBtena# «3M r*»  ft# l#  imA* t» t te  
•# terra* #4 r,-#.or-tertpUi opaPMMP'*?* ter te* #Upte trtw^al*r pc **s*t«J barrio#
Itei* ««§«** to

j  ». i , * i r *  ** *m  (

».#« its# Imago f#r-#« offfoot t# laelodPI tip «af»r###tm  t e M

J *

#oara '§ •
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f  Vtm # i# # tra te Mourtei

fpootlopo # f  two * l l t p t i*  te tagrate  nfctofc a##*_ 
t e t e l t t e i  for amltpa of 7 fro* 0-1 by Sordfcotp*

fteo irn T fo rttitt of t ip  P V 9 | r*te%4*»* tea  t»«» •o teB iio iP i fo r mXl 
®*ig*aa#4 «l#«tf#4oo* . ta ro fa i  P f t  tea  «in«i t e t  OroolAoMft W tt— » **tel*  #«eora 
«P«a to# *l#e%rtc f u l l  ta  o ttff icU o t l# tewa# t ip  ourtec* p o te a tte .
t e f f t o t  %• t t e  l#«*l of U p  te r» i  te*  cp M M P lA a ilf  ib m r m t
fm% Umt #l*«froi# P niIop or# # ri« r#  of r*:liH#r o«l U p i t t i t i# # !
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too**** ©f U t t i t *  oto ooaotructloa of ki*fe oaorgy acca lo ra ta rs , ooa 
u«aa*ot ro*»«m to t to  te o ln lf to  fMpflftife «# fclffc fwitgawlof o f a o ta l
part#,. f¥*ri««» mxum^tm i t  ®wMi%r«t oory fttffc ooltogo oo-etelao* tr m  a«»a%*

H U l » tooo boo® waporod fey lo r  go dor* enrroot dr#ia# ato dootruetloo
hrooatow# Wtoti •©•### too* goboaitol# of t to  ardor of o a l l  H as w l to  or# 
opp ltto  bot w oo i l l i l i i i l # ^

la apflw to  stotoea too to la  o ffoet le*#** o*ta»iMit o tto  r f  w a ito M w , 
a t to tg ldd  ooiorto io  oro *to#o» fo r klgb oowd a i t l r t t y .  I t  tw o#  east th a t tto  
ou ter to lo  on tei *ro ooitobi* to lift#  rw p o e t w o a e to tty  poor to bold taf ooltogo. 
f t  m  mmrmt^rrn mmmmry  to to tw o  too too opoelft* Aral* for * ( lo w  ooltog# 
oto ipadfe# to r  m p fto  oto to to ro e tifo to  ttooo to#Wl«Faoa by whiel to# to#to  
•ay to a t m ats**. f in  H o lt*  to to#t#si tmpo*+& to  too otorlowi v » ita |»  to l to  ow  
to  *to*U*d to #1 o o tra*o# fo r # f lo w  opoctof to tig ll mmmm mm oloo ©f o rtow y  
KpoTiooto#.

A *t«to #f #laetrt»4o tr a in  ato ptoamoNM. mm mMtrtmkmm ml
do m l togoo to  to M # M  to l l# ,  f lo  o ffto t*  o f poop lag fla id o  tod tropplkC 
«#*»%• w  tto  to to i iro to  to t  wo*© * i** too ly tie  ©offoo olootpoda# WO to root l#o tod .

• M to o c t iw  too to# tooo tow® th a t mmim to ta l  to toaaafo rrto  to tto
• t to to  t» « n t o d t o  tla u to rg o , I tM ltw a o w  d n m t t o »  o f to ta l oootty 

pfooiws* oto # i*#t-r*.d# i r a ia  •» * fo a rtto o of oloetrodo ooltofo #oroo to o to r ify  
tto  iitoibi»ii*» f t o l t w .

t t o  o£i-aortal im M i ayotoft 
ito* wlto o opaotol toe-otag*

totwo*® tto  toot oootty mm ’t to  to ta l  i t f f w l w  pwp 
mm * 'w atM #U  tototo* -  typo 1 igald a ltro fo a  ta f f l#  to  ©lag or a ffo c tiaa  pWptog 
«pMto f a t  ?4-*odaaatolto o f of#«*xta*to lf 1,00<D i f  mm. t t o  frig# ooooto a a e tlw  of 
t to  #y#tw  ©•# p * f  **,y b u i l t  o i t to o t  a t to to a f f  m ioo to oliniao*# t to  p»o#lfeio 
to to M M d to  «r to# oyotoa fe# t to  goatol w to r f a i  o f ’t to  oalto  p la t# , f to  latoteo 
#■# tto ’ w * i  pwp. to# o»o«r ad wltfe a  c to rlo  to  t or  i #to f  W to f f la  j»>f(nntf to ro- 
dow «to t o i l  «  tto  llrtild  siti^jf#® tto# , to oddltlrmol told  tto# plooto tottooe  
t to  »««W F P-toF .w i too $mmm PWpi  prooooitol  tto  p u  to»or i  o f too »oe»toii#ai 
pwp IShto roa^bla f  tto  toot, o a r ity . t t o  (ottorol a rro a^ to to t ®f W®b» to otowi ta  
FI* *

M otoiottw  t o
d law otlod  t o  #1<

froricMio to tto ft rot no, 
a# ito laa tto  I f  laaic drat* data, tto' oftttoo

felaowi (sm ld o  t o  ovtotdo) t o  w to to  ta  f lo o ta f  t,p*  aootoao ato  e»p, otfcyl 
tootftol f to  poraao t ) ,  Iw a lo to ro  ow o #® « ^ to ' wtto 
ta  ©at«r oad oaotoow. H I  ^ too i part#  of to#
wow atototo « tto  toiwff* #to to t  wator, wontod ta  #oao#a1 ro tto  o tow l#  act#

I* * f  ,p, to lfw f®  ##14, t to  f ta a l ly  r ta a to  ta  d lo t t l l to  wo ta r ,  #.p.

**arl# s ito t# #  ©f * lo ?S to . -rota *  o i l  wad oa IC-500 o il  d lf fw ia a

a  »» #  f
r* r" *#* f
; I f  I . !

*. m
...H  i
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u 4  papar i t w l i ,  Sow e? tfea part*  war* towfca* with tear* wad* ««rlAg aaaoafcly. 
All f**k*t* Ia Us# bigb-wewaa • •e tlo a  a f  tfca w i t  w r*  Malta ffw» mwmhpH *! *t-4© 
i t l W  laa ttla ta r*  w n  waft-lad %• tfea t fw tm  w tti ImmB f o i l  W W i  r *  «M w r
f**A*t*.

ty p te a l ba*a praaavraa of * M i- I l l  * r» W  clmmmd m*d pm$m4 la Urn 
*i o n  faafeiaa w «  of tAa » r4 tr  ®f 10* w  %  aa rag ta tarad  w  •  10*f pnaf*.
?ia  lawaat fwawNlMC > r » w n  « i  •  s ID"’® mi if-,

Fraafar* Xwrtfw B .1 . H l f  **w* M»*rfMWtaUriat t*» H I  t t H  t**t-
aaUtfa «®uf* w a  AaaUad upoa for p m m  w m w > t>. I t  mi ffcwd W t  *ar<*ury 
m e  o i l  09M t«ilM t«f H U  #*u*o» m m i m% tea elwaart pw fw rly wttfewat tfca la w  
of *h# i®s w l j M b f  a la a tta d a , Th# ¥**tor* H a e tr te  fa«f* w# a w l M  W i e n  
tfe* filwMMit of tw  §•«#» X f i rw w ii  * « trw g  aearaa of y roU fW  w ta r ta l
I t i  BrtSj *

f i f f io a l ty  m * mep+rUmme la  a itw ia la f  low 
good m r r m t  w tw rtoif w i i  for tb* liW w iforioo m m iM la* gaags powor w p#t#, 
Aftar tfa* MKL** U fw i tafta w o  ra f la o a i i f  • K 4  %»i wrf •  aaparata w a i t  l«*f 
w # m  la  to# gauge t a t t a ,  m  fk rtk a r d f f f iw i t ia *  w *  aaoew tarad , Tt» tea
g*»\s#» a a ta r ia f  supply w ad 
•♦tor praaw ra la t&* IfM*

wo aat w fft utaaHjr awalUm to

, ^ « l a L p i J p |^ a i -  « • *  *» a i#atw 4 * w «
eam ad aat aaiag » W & §9 m  m l% t 1.1 w  gaaar w p y lf. U n r  f in a i i  of tow waafc 
f a  h o it w i M  w tti •  IOO.OOC w i t # 10 aa , •apply, A vatfewr m o w  «iMw**ia 
it-liM w r opataa w o W  to rodtoeo tPa rlppli to f*J par-wet a t  ll©*0§© aaita.

Sleet*##* w l tagao « n  f irate ia iw i^ a w i toy »*a w rin g  %&* psmm M pplf 
m l  tag* m e  o o r ra t t la f  fa r  tit# We# la  t&a a lo e tre fo  p ro ta r tlw i ra a ta to r  „ Lator 
M ifeo p r s f rw  a l fO0C. aogoW ro a ia to r w o ow atroctod oaf w l ib r o ta i  to  rw « tteo 
gap w it*#*  f l w t i y. ftw powwr mgmky m e  p #  w lta # »  ara  twow i l  i  pw*
saat.

A Sworml ia fio  ‘TIV4. A»t WpllflW wo mm>& I» a w fw tlw  4 f  «  
*otoci^w-4«fw fw api«r %o aaa lta r alaatawla fra iaa. fbo oa#ltf ior tapwt wo 
coonaetwl to t w o  tbo Jw  » .*%## -« wtaoW} aaf gpowai, flAa aaw

« sk! aatwruif MMMf t ta t  ta* aa taw f farrw t*  or# ta4Mpaa*aa& a f  w r t  
w m » i« WIW tra ia  ftaa  W# W ltafa aloot-*Mb. to tfeo a w w w ^ a f  «a*Hf.

r a l o t l w l f  *law ■reNi^»j» I f  ip a | o f  tlM iwwMNllaf #«-ijs n r to r  f f ta »  * o w lia w w  
1 nNMMNl a# tW flaatwola fra la . S«ptwt tool*# «aal4 hm aabwW a t t i  

tfc-io if  iw fW oat fpsa IP*® ta  I.©*** a p w .

llaytirortaa. la ta  § if *laetro4ao waa I— Aifliart a iH / maAfnT oftioWara
mf I. 'isW wJiaiji^...%o p #  b tw r o  olwtf^W o bo a i t i i i  « tw t* i  to %Im
m #  eapw i • f r tw  • m^piwi ballawa-, t aam aa of a m m  i iiirttiaaai  ;«f

wNF wBPP % ff pp| #MMMPp ? » *• Iĵpp awNBlpkP
wmmmmf %a a a i w  tfca §a# opaalim aw t'law w if aPHi a w ite lw attar * ft»  a laa tra ia  
apariag 1# kmmM to ♦ .Of w .

? t  | L ?tJ
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f to y ia g  f l u i d *  u d  T r a p i ing kgmnt»

la a a r a i , So th a t Uw data afetainad fa r  tha eoaparlooa o f yuBplay f lu id *  
• w ld  ba « *S S G p it t l # to t  yaga*  t r y  and n ine t ro d *  a a to r la ]  o f  ton yap* war* s tan da rd - 
toad, tweasa* o f  to *  a l t ta a ta  oa tfb law aa  o f  ton  da ta , a la e t r o ly t ia  eoppnr a la e - 
tm dna  * t r *  chc-san. A ft  o r h m  a a p a r ia a n ta tio n , i t  to *  feuad th a t a yap o f  2 £
Jm  ■ * # a w  tfea aastawai a tU ta a b ia a  o f  ton  a m li f t b la  l£G,yQe o a l t  p©wnr s u p p ly !

i'ia o a  to r fo o t  e la a a iia a a t was kaoaa to  a f fa e t  Us* a la c tro d a  d ra in ,
*aoavftl a ia a a la f  taefe&ifwaa warn t r ia d ,  fha  n ln o iro d a  e lnan lag  pranaaa f i n a l l y  
mtmmm mm ifenafc id  i *  to « ta * ii» a tl© «  ito w s rn a a iiiia  ami f i t  wad to  ba a a t ia fa a ta ry . 
i f  n laetnadan ak lah  bad baaa a l l  aontaa iaataS  and found to  yiwa b igb  gnalaa warn 
y o lS d M  with mtmX t o o l ,  elnaaad w ith  * fc m f t * ,  o r  g n u *  C laaaaar d in t112nd  an to r  
•ad  s.p , *m%mm acid r a t e a t o lM  to  to *  t o a i  « t v i t r # to t  i r a to a  would tonparn 
tm m m m *  to *  toon  m in t .  U to e u ^ t  worn to n a l and e ln a a la y  taelaiiqvMW an r* 
tr ia d :, tony warn aa t found to  ba a a p a r la r,

• c - a la r a to r  puwpiay f l u i d ,  Myaaa* 30 d if fa a ia a  ptmp o i l ,
■ i .  ty y a , to m *  n ta y* 4 if fu n to a  p m $ . Sawnrnl aata o f  4 

•la a tra d a  dra in  w a n t  w i t t y *  fa r  to t  atondard ypaaiay o f 2 
a#a»to W tot nyp iayad , n w f f ia is i i t  data t o r t o f  
In  tow f i r s t  a a ria n  o f  to a ta , l iq u id  « l  tow fa n  uaa aand to  

lawaraad to toHtofcloratb y ia aa * *«  «aai to tofe* ffe fva M  
o f  to to or ■'!! ton m v l t j  a r * t  mm to i£ h .
to o t*  waa aeadwatod w S tt^w t towppia y  ayn» t» . f j l f f  too u * l« r  
« » toad to  tomato i t o  b a to fla w  » f  n i l .  f i n a l l y ,  awn*
« & { ■ *  to  Interna w a r*. I t o aa toa to to  fo r  tow la s t  
C M P tif m  m m iv tm & t  i r * *3  «B-b3.,4 to  inportod. 1 
f t o ld  rn la i to n a  fa r  too  » # v *ra l pba«*» o f  tow o i l  to # to  «r« 
4. t fM to if ta  a ln n ty a ia  d ra in #  f a r  a l l  saaa# anrn  in te r  ab##* 
fa  too  to  to  o fete land fo r  nsvanr? pmpm. I t  apfmara to a t 
a to m  ta g *  to  on lay any t e a f r t o f  ayant to  to  If r ana* ^  o i l  a* 
i ' la a t ifa ia  g ia to . i r  #*

to an IC -50C 
aallaatod for 

aa. © iff« r« 5t  trapptof 
for aaab toat eondiUoa.
to rtty  trap tod aa lM

&  t o  m
Tba to l r d  aa rlaa  o f  

aaadai b a f f la  ra * 
oaolad b a f r ia  waa 

badly oeattorod  
I r a to  rarauo 

•oa® to  f ly *  . f 1 
to  to  biyfe % 

to  m  t t o i l M t  
fa r  a t  tfaa a f fa o l  m

Qa ?sba- 3 « a y io tia ii mi Wmmm rmm tte» a laa to oda* war« raan a a i f o r  o laaa tog  
m®4 tmmfmmtim* I t  w  to a t  ton  to to e ^ *  an aa ida  to to  a« ^ a r a o t » l ^ « l y
i i f f a r a a t  a i^ aarawaaa Cana f t * .  ! « d f c ) .  §&toy®aa?r a a i a » « d  to a  b a w ^ y  ^M to o d  
am a i f  to *  M M i  *mwb to  m m  toa  torn® r in g  to ie b  toa to a * * « a i  to  ^ a a r  oa 
% laa oaad in  o i l  o r  o i l  w a t o t o t o d  ayata®#. T to  wmfmm  o f  to *  u t o
L i m w  to  to * *  a fe r tg b t iy  l a v l i t o  a w ^ a a  M ^ o a to to g  t t o  t o t a l l y  f t o a S  ragto® . 
fhm o f t t o  awtoo 1* t t o  m m  ra g a r lia a a  o f tow to frm * o f o *a ta » la a tio n

* t to ^  p a r ity *  4  to o n * f t o f  w i  m r  fe o to  to  m o d *# , to  aawo i»  f t * ,  4 
t« *  to p to  to r f t t to  toe  a a » l t l p i l « t t y  - f  t o M f - i t t i  la ^ ro o a ito a  a o a o e ia ta i * i t b  

^ * 1  t o t a l l y  ^ a r t o d  r a y i t o .  S© riNM ^® 4lag to  to>aaa « r » t * r # f t t o  n i l  m  
mmimlmm a r^uyte a a rfto a  o f  t o i l t  up f l e t o la r  to p c a ita  o f  oeppar. T to  era to r  a o f  
tb *  mm4m and to *  f lo to O to  an t to  oa ttodn  toon to to  foowd oa a l l  f u r t t o r
•ftoda* *»4 oa a l l  to  to r  to l a %a # t*d .

- b fe iia  I t  ia  s o t po-aaifela to  aofejnet a * * » U r *  to e b to *  to  b l«b  toopw ra tura  
oatgaaa Lay, i t  toy* fea ye a a ib la  to  boat ra a tr ie ta d  sac l io n  a o f  an a o o o la ra to r wfelofc 
w i ; i  U t o r  b* a ^ J a a ta d  to  b iyb  o a ltayaa o r  to tw a a  a la o lr to  f t o l i a .  So th a t  aoaw 

-a tow p o iw lb l*  advaatoya o f  lo o a l o a ty a to ta y  rw uld fea ob to to ad , t o t  aat o f  
o la o tr- ,4 *# . bad baar. £t*a»ad by toa standard  yrooaaa. toa  aobjaotad to  a f
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b»m M *  «t 175® 1%*- mrm* §r»4i*»i a * ^ «  o f ftg» 7 itota mm/rnmt
Witte to*** *f f ig . a *te©w* rnm gMMtaait r#d«4 to»  to  ta* to  tejr i  f««tor # f  t§ * it*  
rtf. f  afaftws to# m M  o f tte it M jU 'tiiiil#  lo t*  to* tory* *>fi*»i* tfMMfei ra ta l*  
f»a» fea tea*ting prooaa*. «e f ip t f f i> i ta »  #»* b* #ttoetead to  to* to*** tag »W i 
of to* *lactrod* t*  to* «MftM* I f  to* to ta l  «*• atofcta witte a f t r i e  Mil I© brio* 
out Us* cry sta l lift* i t a t a t t a i  fa r  f»<itogri»*f«

la  a r ta r  I® to* * f f w i l i ii » i i  «# to* tetai mil fiM M M ii «*
a ta t t a a f t*  tolete had to w  » w « d  *4 to aft a i l  f t  la , * f«*ir of a lto ta a i* #  to*  
f»»oo4 I m r  a t  fg t f to r  tealng o w tto lto to tf  aitte « U . r* f . * ****** that toa 
tatea-* ,*■ %* * m* mt o f foe U rn  la to* fa r  tteaaa *;* - •
F*rnap* • pralwgM  total**  or • hlffcar tossponsiar* wmsX* mmm baa* a f fa e t iw .

?h* a ffan lla a— i j  of ownitatod apart to f ?ts Ho o ia to top  » f ffttoiffMMti to 
*r. a i t  p a ^ f j  ops few s*# to ra a t i^ a ta i .  gaw toa  to# m r @  #ow*lMi4 to  toa apart 
•*-» - '"ft- m . i f  I t o i t a i ,  *##*r*2 a lH lf rv n a  o f  ooppar war* Sraii*f*rr*4 %# t to
aaoto* Tto r a a a l t ls #  J l ta a r t la a  o f to* • la ta *  Iv * r fa ra a  «*• ata M fllf ifc l*  rear* 
g i r i t  to to# m *2U *faa**g an*I a t *a4# a p a t i t a t l a a  t a t iai i i to t a t t a  sap tea a t t t o i t a  
to to* f a t a l t t o t  #*p*r ta w  teal t a t * . ■ i l  *?*!*« war* rataoad If' afpo te toal l f
•  f ie to r  o f t w  ta l l#  to* qpartia*  to lto f*  mm ai#wt W pal1 aai i t ,  ft##*
)#  aa«f I I  t* to» to o t* '5 * i* t  #ffaa%a of aitaffftai* apart te rita taw u Ttea
f y a f t f i  IPtoBr l i t  rtotrt' aaa apTw-miiiata'Ijr JNBB JfM fif*

£ l .  i •
to  mmtmrj ** » p « ta ta f  n m e  to* « rf  ir*
to lo a o to fla c ia  msmm* and awt

aoroiwy w»« aaad to to* flttift -i

ftHbaf to  -tto to0»f 
e#:#le(j| wae 4*g?r#*##s4 to  'Mo% I«#»

mm* ■ t

flip ftrot fto» otto mmmemf m  m i®P8i# itomMUf toat to* 0r*.|« for
inippar •laatvo^aa f t  ttea 1*® «■ ap**-toi w t ao im  &m% upot'toS itoial nm§ to* to
to  to * * # lto f  to  iisr*toi?5»I*#-. *i*eto^?to d r* to  trm  '*«!to r* -» 3 , t o  iaar-to*  o f  **#*ral
rmm la  ate*** to fif*  I t ,  fra*  to**a to to  t l»  *sr» aaaa to tea
tteoa* arfar* o f M ff|t# iia  a w lla r  toan f* a fi for o il  paaptoir.

I t  | j  t# »sto toai Wm 4 i l  Opt fl:s*-r«*e* pi tto
fm diaot# ml**«, tool* to mrrmmpmmSU^f teifl* «arf%ra o f  taa 

a f i t  *11 t i l  - i ■ ‘ r -5** m * ft*m- - - ■ .» *’ -  ̂ .
t^'sa^tpraaa ^ o to  .i^^ itetoataljr an to , :ftows* wmwm i«ma*!
i*  to* wwaiirp panpaoi aa*ttf ŝ ob; tito altortrtotoi^tfii tow* awetoaaioabto Ip  i*&:tl*«*t* 
tlftifTtoftoft o f o i l  wpor*. ihimm^k I t  to ato  pi«0:i:tei# 'to utoto «*<Rtor tte*w- 

*r« '‘n* i* tto  oiwpttt^  ̂ f too ta il*  - ; •- - - «- * %?. -■* .
ta*  to toa lapao of H # I t  4# i - f  too t too l ar# to* - *v.

tot* llspif oltrc;:#*»t wp asito wt»> tortort) to to? tortty t«p . It 
m*# : t *> t#  o ta tta ta o to  to* 'il**tl*o*s*# A w  2t;v i^  *si%?••«#** mm
w w  to to* a ta t  ? a i »-*p.

o f  %te* o la ittto a ta i on raiip'*«2 ftN» to#  w»* t*  a iw ip i  tMi« to* 
**tto»$a aw* *»*$da o^ o itoo i l-.tapt. topi- to  %to«N* nmm* to  #11 fRapto# mi tte #•* |^ sr i» r< t
w o p it i^ i . ta 'tw o  rto f w *  fe w s  to  to*

to « -fartoar toato to toa of «* « | |  f|.|» to Otatatoiaf
alaffitooto ir » to , #*#«n*i *i^*ri»M itr ***** to »tsi*fe #41 to# '■*ll1i»r»t o ly
ttotoN tatot tot* to* t iw w n  pw paf  «**i t a .  »*# % * * •  ^  «IS to* d#pi«to«i to
*'»- *>• * - *#• *t*i itoft tatoMto p ita  Iftpto* f ’ ■'■'•to. f%t# *»a*pl« to# otopla# %
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h o  tHMit m d  kmpt tm m m  m i l l  i t  Bod boos totafclioaod H o t %feo Boot droto o f  H o  
„*% m  woo low. « «  um  o i l  wo* M  to How ««d WNfavatB H to  <*• * * o ltr  
the drain would rtoo to m lu t i  -ooporofclo to H eoo f&oBd in tte* o i l  pmpmd 
9 m  Fig,  1J. to  *t*o#ii for  roproduolBIlitjr, H o m tirm  » y » tm  m i  

»t ropootodf H o rooul to wort Id oo tioo l for Btvorol t r lo o .

i t  « elite* a* H # a loootof p r o t f  H o olo«tr#do§  
o U  teoH oiao tod  o o o lt f  m d  e l oio od ftp H o #to«<tord preooto. <*> i s
«iftA %mit *HMt ifritu# wort oBoorwod to  i *  d®WB to  H #  %00t  ooluoo. kf%«T 24 HHN  
o f  jHJwptn*, H o droto r o lo t io o  otowod H o t o i l  rtM ilaiac la  H lo  e o o itr  H d ro-  
e&ntooiootod H o tlo etro d o  tu r f  to o t ( mo  Fi«.  U ) .

i  %*tt « m  n o  la  H o  nyrntm w tH  96-tO.J t i l  loom* o i l  t t  o  tooHHHpd>« 
F roltotoary r o tu l i t  tod lu aH  H o t t i l i t o o o  o i l#  H o* l i t t t B  t f f o e t  to  H o  
i r t i a  rolat-tea , ©i roaowol froo H o e a o it f  H o oloeirodo ‘ •* *
tc H eto  fooBd for i  f  loon owreory oyotoo, l . i* »  a© trowe rtoj 
H o boat droin o f H t  *yttoo wot tcoonrtiot hiffeor H oo wood in 
lo t t o ,  lo o t  t ifa if to o a o o  ©o* to  tttoeteod to ih o tt  fin d in g# . I t  would bo 
to  olooft H o oottoo  *yttao t*wt ropoot H o lo t to  toofero t  d o fto ito  ostwor would feo 
fortbeeoiJNf, I t  deot i f  |«i>r. tewowor, H o t o i l !  w oo o i l#  a r t toportor to Wpmm  
2D la  tb i t  r t tp o c l . fu rth er  wort i s  H i t  d lr o o tio s  wot to ld  >*> by H o rodtoootioo  

ooporlaont.

I t  i t  not fwooib&o to toy , m  H t  b o t it  o f  H o otaooo to o t do to ,
H o prmamem %t m  to«*r§o»i<r- topurity  i*  ©artoso 3D #11 or tOo eroH od o i l  i t o o l f  
la  i t *  f# m  » f  oo la ir ilo t • *>« f i l o  i t  roopontifel# for H o feiffe drain* ood rodwood 
^ t r a ^ r o r  o o lto fo o  oooo«itorod i s  oyotoo*. I t  I t ,  Oowooor, ootot-lUkod
H a t drain# art doorooood and tporfe-ewor to lto fo o  art iMPBMBi wfeoe oor«*sr»- rotfeor 

3T #11 I t  wot# a t a p w i n f  f lu id .

for o fwa# wood o o  t
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1##€ •  #*e*f m u  •#  t te  te s te  ate M teitte 

1  » state* m ight a f  te* tnm *f*rr*4 m ter te i (#j;| 

fetportemteJ «m#urmmte to* M^NMWPf tote tor tomcat teg / t  M  * I t s  «a«
ooapwtey fro* to* soul ate i^«lnu*B t * f to* mum t r r . ^ f  @f rn tel < 1 ,

• i w t t e  Ihm  * »  **» «r •  4.5  t e u t m t e #  «***«• « f  m M  tM im ti t m

I . I  marpeiatamlf I a m  M t t  «f m ate j* tm **f«rrte i m n

I . Th* m t  a f  tem *f*rrte m ate hatal m i  it*  tt#%rif*wWw>s m  to* 
wm tm*  # f to* « t M  Mgg**t that ill* «n»4* ateal to tg  m  m m m m ltm
t r  "***, It m * ti**•#!*«is#4  I h t l  to te  pr«NM»a» te*-»* p lm *  aaljr M m  te* M M  
Timli 1» appItM .

lb M M t f l t t > Itegs tertetite i M 9r  -*# fegjl indicate* tea t ®M§i *# 
to* m a te  M i l l  *r**m* te* g*p w t e r M .  M t t e t e f t  r»*w*te «r« n m n i i i  m  
TaU* I .

* «  -Mte '&*y,-**- jtjfc- ’IBjir*  ̂ -Hit liifc. Jttb î »i *[ iJMt_ —- ■ijC-1*  ,.fc-, -iiiiiii ♦  --“- * -*c i*  -'■- -•— -■ — i- ’̂j-. -—— '—i- ?&. Jfc ....,—::..... '̂ 6 .-- ̂ mBMpp Jyti îpf*4PiilL iNPi.# * ftiSNl
teg* ***•»» te  t e n  Sfataaa* to te f*r it tk ' . i  to asermry
PMpte *y*teto te  m ate#* TM P te p te  to r  t e  te a m  fte* 4 te m  tor
»P ftorf k d t^ k * *  « * • ! »  s t e m I *  p la te#  h i m # *®i m i#  to l l* #  *te*S m * * ter* te
J te t  g n « r  t i  th ik  Pip©ft,

i
of Us* #f ir»i* #*%*-, • p̂ tegr*p&ic 1« »̂iag

tg  MUfc m w * l  taa#r«! m l tag* w w i  #p«l* n l i t t m  m  M t e i n m k l .  
i* * ©«• fe«ti wagyljaii  it© r m  •«# tfet m l-

f*gwNNMii famp opftMNi *f mgHEHMte #© 'Pipm SkMHi
yiwti p n g i k i t  u  m mstm* t® m m U i* « « m * u w t M i  t» ■ iM lt . i i  mm m m *
*# %m mmm 4 r»i* it • f4m» N i  f i M  pitfl* «# P i  i t«  n w H i
l»  p M l i i  to  kaagi»!,» PwptoiMi •■ to i* .

Is M i s s  lassswr— mto to*- inskitor * f to te  «*»*•** * * te ii« r  ptw-fc***, 
M f f le te s t  to te  sr#  m t l m t mi  i l t m t e f  ftoto * lms*$ w i f i  to  m t e i l i t o
to* smrsg* mi-tags, iistelfettiitoi *f tote- ^̂ NNkr'i te fe* m.rusl.

I , It te* bmm. m tefelt am i test i^ to -© m r m l teg* wtte # .« . i l i i i t t o i i i  
t* « f c e l l o s  ®f tte  k«N>t»t of onorgy to: t*oro<: to te* ils s te r g * . fm  m  Isgyu*!** 
m t e »  M ite  **« to lim r  V  M m  pm mm**, to* M t o m  m l teg* t*

' I 0  tte a  to m  te* o m ti te i*  M tegg i*  mUjr k * . *p*r*.
Ail to te «tt*t to*t*f®#* to **«mg«Bi*# tg  to* *****gg p*r «pMto tor to*

a
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.. S tse*  •  roftlotsae* U  ftftrift* »i*«h t to  f*p  
m t lm b lm  tm r g y  be the *sp , *11 ftsst <**ts »r* bftiiif ftft««SN&*te4 w ith «e 
p *l* l*»  e lr o w it.

2 , P H etefr^ h ie  te t*  sad pftote-ftftteUac p ftist t*
« te t Um «l*etro&» 4r«ift U  otepete* o f  •*  U M l t t*  p o rts .

Sr* i s  t« * w r i # .  o f  M i l  pU m  ftbftrpXf 4*

fftftt

foJ»4 t* f i t  *
f M t .

I, i m l t e  ooltefft* is  blfft
fS sa H m  of O s  slftetroftft mpmein* o f

f  •  I 4 ~

rcy f l» itloftoXte sb4 4 is silll»ftter«# « U ttPCWftttttly 50 
t ly  1 /2 . km ts* liw 4  « M f t  I t i i  « w t i «  o f  U * m m &  p*

%g m r?  a u r f ls s  m m kttkm m , w«*rfc ftt if t tn s  «*4 ftloetnx**
Is
t*T.gfiTss: rjstssr

km tetei is • rrwrl^ft nw rt, <0C8L~lft22) ft rMMtl f̂t U slsrtrofts 
r#*ultft fros #t «n 1M  is ^ j s T i t y  U « *  ttr

tte eftftlty prmmmvm omXj iaemm by ft fftet̂ r 4 U 5 * UT* ft* ft*.]. Tbift 
Ifttlos «» ifttor wlflsd dimUi by pteWfrspMs* {««•«*»
Ms iiiiniifin»«} tfeo fftrUile* of mlmetrokm tlrftts •»« os*ity prwwt ft* • 
tartlet of ^  ftft 11 of .

I Oft
After tte fflftftity m d bmm gHWtttl for l||iuliMtalf I

of o*cf, pro-sport irftie pattern for 4© 
u  • f—fttimi ftf pap mite#* wars

rift** with ftftltef* i s  me (wyiftsftfttlil foftSteft
*ftr*i tisoft durln* tfeft pt

rtftft lift ooowft u» bo iafctbitod by tte ftiftwtiofti ftwtfSM&ag. %«r* ocw» *t 
I f  pme.#m% o f ttft 4 r * is  mcmlm.

hi 2 ,1 ,5  mmd i t ,  tftftte s e t  rift#
*p*rt. A teWft o f #*# tacroft»#» lift aftoUy

® N

1 fN*F«MHSt bofofft t t»  
bf • fftot«r of s*4

I ■■
- t -

fhftfto I I I  Spftrkft ft •  U  Cft4 U .  Or* 1« rim—  i§  W  - 
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fft« batab. Brois ift tern  I* 5 - 1 ©  pftrtftftt

Spftrk• M ftsft XI* tw its  
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te  10 -  i m  par
sot

for •  ftberi II*
<10 -  15 ftisutsfti ttft prftofturft 4r*U  fts-uftso* rooortft to pb*** XIX. For 
IMwrlod* o f jfrftftter t e l s y  irltbout m ltm #* mtrmmm, ttft pbowow te  Iftttesa  t*
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3. Foster and S. 3,

fcttfttiiif ovtdenoo Indicate* th a t toa present* of e l l  and p o rtib ly  
1ri increase the apart in f t r e s t le #  la  Hart I .  For th la  roeaon, 

bam bear, and* to b a m #  ilia d iffusion  p a p a .  The baffloa are  
t© b* eooJed with liqu id  M trogae, and i t  la hepod th a t th la  w ill prove to be 
s u f f ic ie n t,  although i t  represent# qu ite  an operating aoat. Tb# purpose a f  tha 
p resen t Ion puap l m a t l f a t l o a  la  to d e to rtin e  a# soon aa poseib le  whether an 
ten p a p  ean be developed whieo would ba ©era s e tis fs e to ry  fa r  th la  w l l i c t U a  
* ‘  ex is tin g  d iffusion  — -

6aaeral Poserlp ttoc

th e  following la  a wafts descrip tion  o f tha weehauie* believed to  be 
involved la  tha present systee . A FK type discharge la  net 19 between a fU a -  
a^n t and cy lin d rica l anode. Fig. 1 shows tha e se e a tla l alawanta o f tha arete* .
Tfee ax ia l nagnotle f la ld  and re f le c tin g  oathode force e lectrons front the fllsawmt 
to B tkt naay o sc illa tio n #  through tha t w ,  le u tr a l  fan aoleaolea w ithin the are 
are Ionised by electron  i*pact, and are given m w  add itiona l k in e tic  energy.
The sag as tie  f ie ld  oonflaea tbaea Iona to h e lic a l path#, and hanea they profreea

i t  eo llia lo n a  with e th er le n t and e lec tro n s  aa they gp.

I f  the -tia f ie ld  la  a wng, and tha are  length ia  net too lo a f 
d is a s te r , tha mm will hare a very good shanee o f  reach- 

• Oaea aa ion a rriv e#  a t  c i th e r  the cold cathode or
m a * e n i  H  nay pick up an e lec tro*  and now, aa a neutral p a r t ic le ,  i t  ia  un
a ffec ted  by tha fie ld #  and d r if t#  away. I f  th la  nolecule enter*  the are  again, 
i t  la  ionised and returned to  the eathede. Thai “
th a t worn ^palU ea tea# a rriv in g  a t  the cathode

o r a lx tu ree  and hence are ’ renewed* d ire c t ly ,.

U tha regions o f the arc  where large a w here  o f noleeulea are being 
fttinuDualy, there toad* to develop a apace charge of p o sitiv e  tone. 

Thla a rise*  because e lectrons which leave the a e U ia le sa  have so re  n o b ility  
255 th# P®*i u *» tone# !*•*• the eeene quickly . fbe so re  slowly ‘
•ov is^  p o s itiv e  ton# fee l n diaper*!ve force due to th e ir  own apace charge.
Thla thee re su lt#  in t  a lig h t gradient w ithin the are eo itM  i t s e l f ,  tending to 
force p o sitiv e  lone toward the cathode.

r tf io n  is  quickly 
1* the are

th is  1* the ptnpiag action* gas w ithin tho 
to too on th e ft}  but

toe l a s t  few 

a

*T

of too feature* found la

« • : *  *  *  *  * *  - a #s * I : ? *. % i I I . i 1*1 I :4 see * *■ a#

m



13-

fivt® below. Many of the 'smponaet* that wart built fop one unit were used 
a* ita successor, The data* after eaeh unit denote Um  parted of operation.
tnJmsLiuxiaaaaLii. - w m k mu.

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

(a) The loweet gaa pressure M t m t d  at the m s U p af the are we# at laaat 3.3 « 1(T* an.
(b) It was found that by using • mther deep aathoda grid, a pressure

differential ©eald ba an In Pained between the center af tba anode 
«»i the a*it. TMa mean* that m i  waa ialanllj peeped from a 
ffagrtoa of low pressure, 5 I 19*5 an, ta one of higher pressure 
{5© * 10~Sai},

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

S a J B t l b , i 1 isau
Tha purpose of this nodal waa to determine tha affect of using two

magnate aona distance apart,, ac it tc proalda nor* access to tha central region
ef tha are. (Fig. 3) I® particular it was daalrad to measure tha pump in? spset? 
resulting fron a nore exposed are, and tha praaaura of thla configuration.

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

<fe) PttpiMg «£•-•**-* up to 6000 1/a wart eaaeured.
(a) Far is us oold cathode dtsseter# war* wad, and in each case tha 

*<MP*ati«s flail# had to ba adjusted •# that the are covered tha 
i^ola aathoda sr*«, if tha lowaat praaaura waa to ba obtained.

X» ***• m>^X, tha nagoat spacing waa adjuatabla (Fig. 4).
Cn) Larger magnet spacing reacted in higher canter praaaura*, and

the uaa of increased magnet currant would raatora tha low-pressure*.
hmJm Ssu 2

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 l'T̂ bni. r« *‘,9  a ■«*ss



( h ) Tbe retie of omit 
bOOfl.

U)
(*)

• point w* fna the

tt the
lot Is H

» 1«DC 1/4.
oo 14 n M  Otti end ot

to bo nrteelly 
roo look 414 not t of the 

0.0b cc/eee> (l.f.f.)
(♦) T W  sold eotbod«

(f) ft® i M  of 0 
wilt «t e

So. 5

®t Ot tb# 0*it Ottd Mdl it poooiblo to of 2 X 10*J|M.

beleo f * 3 S |  Tbe object - 
400® • seeity, Tblo 0Bit lo 
U  eetiefeetory, It will bo

M  too® •• th« 
to build *c loo o« So. 4

«i o wit 20, M i  ur operation
to 1-1. {fit. 4)

0
of the

Uyor of wire with 
f l» teolaf boat 
boll* length io

to tbe ere eo that It 
Sloe* tbe *e«*etle field i 
©f * W i M t  winding in tbe

lo to
0 «tt be

»oo V*.
fbo deelgn

to tbe
lot lag of o®o
•i»« m  fig.
W w t m

thing
w>4*l*

bet o

ot
lo

* * m  mm o diffnei*® 
mm being tbot tbe 1m  

It lo eeoeooorf to otort tbe pmp et lee 
boo® aeie to design tb# exit igfiii to 
. tewewer tbe speed required to 

flee
It m? mmi hue® only o releti

If e wit lo 
it will 

If It

fbr ore veltege ooi itotm
of it#

lodieelly edjaeted. IS It lo m 
mm be owt off e»4 turned am

lio
be o 

elo«#
edjaeted for 
o fee

V :



w n L -u m•55*

la  ft vlftutft or * * ,  So m N M t o  eo e tre ia  haw 
«r» qwito stoa<iy aad the eaa tro l roqnlraaanta  a r t  oot a tr in p w t

bat are  ooiwUtloaa

f l lan ae t ,  uaualljr ia
la

f u n i t  
F aattio*  

* till#  i» «a

•b ta iaa i*  n i t -

to tfea a n  ia

I5--# '1, p»#̂ j ^0

ia rfft th a t m > tla i 
fU a aa e t ftopely.

are ©unroot r a a a iu .  la

•itaatlaa la that 
th# visa n a n  aaatiaa 

ftftftoo, hoatta§ tan 
oMfttaaH with l l t U a  orI

1O-J0 bottr* o f  m

m m * tu  t u u

o r . r » .  m  i - c u ,  ^  u2 f 2“ r1 Bt -* S* E «i—.™  What f r a s ia a t  U  boat. Tbo ae a t a r i t i a a l  poin t la tbo are tubo aaaaa to to  
J f 1 . * '  •** *&* ^ a a a a r#  faefo la  le ea to f. Xa aea t «f tbo do*!*»*, .

la  b m a «  tha «k«m U «  f l t l l  U  a r j r  voab * t tb la  p e ta l. FI*. § abowa tba 
▼ ortatioa la  eon to r  prooanro on Nebal 24, fo r  eariouo a p w i  eoporotloa* and 

‘ em ra a ta . Tba oort ata<a la  te  ob tain  a bow aa t o f o n m a  fo r a U r* o r

^4&&&S&25SS£5:****** *o p«n***ileuU r to tba ftxia, abort tbo ax ial f io l*  a tro a ftb  to

» i * * ^ er  Tr
2a oom
la  oqulwaXoat to

t k l h m l M  «M I ta  Urn m<mU, t u *  a a f u t l *  fo rw  
o la o tr lo  f ia ld  u  felffe u  0 .3  eoU a/an.

Ho<* l 4 a»t»Xlp r a u  wttb ft lewar f to lb  « t  tba a n ti .

offoeto  are alao proaoet. sr^'r jss s.s-.sra to to

o f a

s

ta  aaftaorod |a a t  aa ____ ___ _
4 l«sb I  t* lo t  la to  tba Input ra tio n  o f  tba

lb  ffea
ta  tbaa f i n *  bp S, wfearo

• *  ^

F if .  10 ****** 4 , abowa a ifp te a l eurwe th a t  waa o b ta tao i with Modal 4# ri iit *, * i
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tin®# m*% of tba Inecelng g** «©le«**Ieft »re ion lted  with in • few
lnohw of the po in t of ontranea, tho speed rofor* to only ft ftbort #eetio® o f 
tbe offt. Figure 10 c y m  I  aloe *hcw« tbe change la  w iW r preeewr* abaft a i r  
i t  lo t  la  a t  « poin t 20* away, toward ih* « tU , Tbia t»d le« taa th a t awry high 
^pao4« «ftjr ha re a l lie d  i f  oaa la able to expo a* large ereee o f tbe a t  d ire c tly  
to the mmm  tank.

firaa the bam p rem iu m  th a t lift a* boa* obtained m  nnjftfg tft d a te , wan 
foftftd th a t longer eodelft have glean l o w  bam p rem ium . However, ataaa tbe ! 
p rm eure aaftaarlac technl^uee, e x i t  georn trie*  and tea  lia b le  aa g m tle  f ia ld e  
inproeed with each aodalf m eccurete eoaperleca la  not p o m ib le . Freeeat 
evidence ladloftta* th a t tbe oaa tar preeeure aarlaa  inversely  as tbe a r t  length, 
ift tba range o f a r t  length th a t  baa been studied .

Ibi Modal 4, the oold cathode was m de acm hle and hseai eariowe are 
length# oottld be obtaioad. Tba o p tim a  pressure a t  tba center of tba ara  ta la  
aaa r eta rded fo r aaoh se ttin g  of tba cathode, Sat# however th a t tba laa  gangs 
doa* not ram  In a t  tba cantor of tba a rc . F ig. U «hov* tba re s u lts .  I f  oaa 
asftwam th a t tba are  aan tar preeeure does aary lavereely  aa tba are length , 
tbae tba pressure alone a glean are la a c t oaaateat bat increase# toward tba soda. 
F ig, U*

fba are enltaga and curren t are  eade eoaewhat iadvpendeat by tba f i l a -  
••f tt co n tro l. O ptlaired values o f  are voltage usually  U a betweeo 25C and 600 
w i t# ,  hat tbe aa tnal ealua can ba a |^ l a # a 4  anywhere w ithin tb ia  range by eo a tro l 
of tba are  and f l la a s a t  su p p lies , without increasing tba bam  pressure aere  than

dre « w w t  m  tba  o ther band I# often  te i ta  » aaa itlv a . Tba ep tln a i 
are cu rren t feaeraU y  s ta te  t#  r a f la e t  tba "loadlag* on tba a re , F ige. 13 and 
U  *boe tba eheage fat ©ptialaed a re  au rrea t witfe emit pressure and with m r ie m  
a i r  leaks Into tba are  tube, Tba curves fat F ig, U  aboe a f la tte n in g  o ff  of tba 
a r t  cu rran t a t  b l^ t  leak ra te s .  (0.0b ca/ftaa) Tba punping speed curve {Fig.
13) alao fa ll#  o ff  la  tb la  region o f  laak . I f  a i r  la  la t  In a t  aaea ril point# 
a lm g  tba anode instead  of j a s t  oaa p o in t, than tba m rves f la t t a a  o ff  
t** .I S  laftba la  a lae  aboat G.06 m/mm* Tbia apparent * loading* o f tba are 
la  te n ta tiv e ly  oo rre la ted  e iW tb e  following ao tio a .

^ a  to ta l  m e w r e e t  la  roegbly dna to  aleetrona f re e  tba f l l a e t a t ,  
loaiftetloa of — laaelaa  l e t  In aa a leak , «ad ion teats on a t  tba a a l t  o f «ola» 
mtla* tUat a tta e p t to d lffboa bank np tbe are  fa*», S e im lly  tba e x i t  proa- 
»«ra la abowt 500 tfaaat iba can ter preeeere an t i n t  witfe tbe ax is  tin g  geoeatry. 
tba ra te  ftt wbiab ftalaeulaa are  lonI**d a t  tbe input leak la  a t  la a a t aa order 
o f  angaitttie  lower tbaa tba r a te  a t  wfeleii eo leotaea a t  tbe e x i t  a re  loeiaed .
Slnoa tbe p r e m t  m e n^pily  la  H a lte d  to  about 15 «a^at tb ia  mmm %bare la 
a t  m a t about 1 anp ae e ilab la  to oarry  tba a i r  l««k. Tba ebaervatlea  th a t tba 
ixmptmt. epeed drop* fo r laaka «bove O.Gi ao/aaa aeana reaeoftafela ftinea 0.0(1 m/mm 
eorreftpoadft to at la a a t 0*5 *ep« o f are  owrrmit. dben lower e x i t  preaxme# m e 
need, tbe ano«a»t of leak th a t am be bandied without * landtag* la  inoreeeed.
(Fig. 16) ~  ^  ^
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t to  UmUm mi §1m  Of tto  f n i l  «pot, f to  longtl* ©f t to  d riftin g  are 
o 'a c trod# Mi# earted So l / l  M l  i t ^ i  f r a i 2 M w  to 5*1/* l»ch«« and tin  
properties o f tto  ban* ©toenred la  mat mm. I t  «m  eoaeloded t in t  for tto

So Im a m  o f  arw od 5 i M

2 ooU ootor ©©notating e f  e m»toofw!Ui>' Motor-oeolof eo-ppe* p la te , 
l M i r a  a t  apprerlm teXjr 45 degroe* to t to  till of t to  f e w , woo tooted on 
t to  p resen t in je c to r  o il*  t to  f e o e t t le  req a irs to o to  of t to  4-42 la jo o ta r  to  
nind, - IIS ^pon ^lTn o f t  ***̂ *̂***■> a ia  gmt noiiT t to  toiM i n nef n<re**!o mi tit
thono attained v lto  tto  fommr 4mop shielded e«p, fto  ronton for the ua~

ef

and eeese apork dean of tto  higfc oeltago eopfiijr. toattor a n jto if  footers o f  
th is online tor woo tto  eoeoareesei o f too toon ©ould only to eeeeagtltotod

Inaodtoto ly  t to  ofTocto o f a l te r in g  t to  operating  eariafclee. 

to f f  fo lto to  Operation

< t o s t  too aeeo lern to r w ill  to  o to rted  on protana, wltli t t o  f ie ld  o t  
t o l f  g rad ien t, e iporioaato  worn prof©rood to  deter*loo I f  oojr etoofee o f t to  
fooootry weald to  required to  d e liv er o reeaonaU ? lo rfe  town o t  h a lf  voltage 
©r t to  mmm m l m l t y  o t wfclati o ie e te w s  o w ld  to  in jec ted  o t  *  t o *  f ro -  
H ninery  « ® * rto o it«  jo e t  before toetdeoo f t t o  300 ne« v tto  otanderd geenetrp. 
lo ro  v e rt an ttd a  tfpe  o f o p e re tta s  to MttoapOntod ifcriag t to  too ting  e f  too 
p lan t medal la  J e s te r ,

%  t to  end e f  Serafeer t to  p ert#  to r  too p le a t  nodal la jo o to r  were 
n o a rlf  eea^lotod, and t to  nn it e to o t §5 pmtmml e otooMod, f to  governing 
to la f  wao t to  de livery  ©f wmrwmj d lf f to le o  p«spe fre e  S lo t m a t t e *  Predneto, 
Ins* f to  to l io o f f  e f  ttooo poops to aototolod to r  a to e t Dooaator  I f ,

f to  p le a t nodal In je c to r  le  M oootioU y too
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», high mmam mmm
W, » . Saker

vest

rnsrnm* w ith  ttaa saw m tm ir j  A tftm U m  pesp* asd apm  ie l  abasias! s i—a l ag o f 
•11 asrfaoaa MpeMtf to blgta «I> t ig a  i f  lean t topro—sent mi# t  ta llied
to tlto x -ray  la —1 «M  apart tog ra ta , taa— r ,  to H l a th is  f i l s  o f  dsat m *
diaao— —4 aad fas©—d fras ttaa high —Itog# alaetroda aurfaoa. ftaia issedtaiaiy  
Immrad ttaa x-ray 1 m l  sor# than a tawodredfold and reduced th * sparking rato 
by a a to ile r  factor. tfher* a rata of fear tparka par siawto wsa one* ecaaidarad
U to  good ©petotl©*, th* aystoft tow n aa  wito stoei mm p i l  to r ta w . Beat

fa  to to m la a  ttaa a ffa e t o f  h igher —I t s — m  ajwrktog# toe o a c il la te r *  
war# petal1#lad tote ttaa load *ad about ttara# *111 Ion volt# obtained. After 
t o l t t o l  f la r r to #  ttaa ra ta  was spprextoate ly ttaa mam fo r  ttaa higher — lle g a  m  
fa r  ttaa aoraal two s t i l l  ©«. This sx je rto ea t —a tf'a *  to fe ra  Ilia  deal

f l a t  o f  to *  stoeteee t o r t  I  e e e il la to r *  to — t o  to a to i awl a m r a i  
n im r  trouble# ceFreeted. ireakdmm % t re a t ttaa a ir  a lto  o f ttaa ypper traae- 
aieatos Itoa toaala tera pro—d to to  due to  a fa u lty  varto tloa i frea  ttaa o r lg to a l 
aadal Itoa that to t  atorp adgad topper gaaket* w  ttaa to—la te r  awftaaa at high 
f ie ld  toifcta. M #ef a —ry  aartoaa grid atorbtof trouble to# coa* ap a t to 
reap#©! to eaveral ©f ttaa 5«31 tub*#. I t  taaa baan t — d to a Mahtosleal 
rm naaea la ttaa grid a t r - t a r e  tliat to ameitod fey ttaa aorwel jm latag o f  ttaa 
eaail la te r , After a fa# pelaea ttaa aapliiod# to l l  da op to tuek a degree that 
as actual physical eoas—tloe  la aada batwwes ttaa grid and toaa fere leg 
eyltoder. taper toast* with e l—ir io e l deep lag to— to— triad  bet are ©sly 
p a rt ia lly  a ffe e ii— . A practical aolwttoi* that ia sow toiag to— atlgatad to 
ttaa into sasofaeturer la as tsaraaaa Is  ttaa grid tasaioa. Se—ra l ©f w  preaeot 
atoto o f tiitaaa -  Mostly too— with la# aaria l etstaera -  w il l  ha— to taa —at 
taaek fa r  a lte r * t ie s *  aiaoa toay ahow tola a ffa e t a trosg ly  a t plata —Itagea 
m  tav m  U  k t,

f  «•% <MMta pregreae to  —ie to f  th# W  1C p e ra a itie  a— to  reported, 
although easy th in g * taa— to — t r ia d ,  ttaa p re tes t actose a m  a atopla leeay 
e la a m t to  aariaa v ito  ttaa tab* g r id  Hasga which to  cospeaed o f to© group# o f 
approxtoete ly 50 ttato ire s  ahtoa toawlatod I f  tosperatore ra a ia ta a t p a to t. Both 
m m a m  ataal ahto etoak aad t a w f u t o  to—  to — toes t r ia d  *ad ttaa la t te r  
fu * * §  atAgfetly t o t t s r .  fba s m s l  ©xida toa ^to ttoa  as toe iw a ta fe tea r to—  
pc®tod is e f fa e t l— a# **tl® o* patot wsa t r ia d ,  fta ia wertwd, bet agato —  re l 
tortotalea tod to  to  asplored. ftaia pa to t a—  to  black aad white fe re *  to s t 
a— to to  Xanp black asd tito a iw a  d to x ito , raepaeti—ly ,  Ttaa black plgeast 
allowed lowar taapazeture aperatloe aad lea# werptog >f t to  ahtoa, a© ttaa 
preblae ttaaa baceaa oea o f ad j—tto g  ttaa tfe iW aa a  a t toa pa to t end ttaa seabar 
o f  ahtoa. ftaia toleksaa* turead ©et to to  —expactadly topertaa t aad w ifo r tu -  
n a ta ly  fa r  th# haat p—talas, a rs toa r th ick  ooattoti a—»a to  to  i— ttlre d .

i f  a W M to M lIa i  ©f — te r  g ff| a i r  eooltog ttai# afels a i^ re s a e r  ©•« fee
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b a i te r  I .  le laon
1H  ifflMh r t•̂RL

©wring t t e  l a i t  q u arte r t te  1/2 kv pulsed v e i l *  to r  b e i l t  fo r Q- 
••w eereneat *»f «Md ea t t e  U 'm rm t*  cav ity , t te  » m l t tB (  iM t u r a M t i  check- 
i* f  ca lcu la tion* . A dditional function# ted been add*^ to til* egeipneait, In- 
eluded rwaote puah-betton ©on tool i f  the t e r r i e r ,  and b e l l i  f  46 epa aeuere 
Rate generation fo r p eriod ic  pu lsing , efciefc to s t#  on t te  po ruM * 12 e«/aee 
eev ity  ted  lad lo tted  wore desirab le

Tte dynamic o te ro e te r i#11#• o f oa o s c i l la to r  driv ing ft h igM i cav ity  
ooro isv o ttlo o ted  by m m  of •  low-power sca le  nodal a tte e ted  to t te  12 m /
*•« portab le  ©avtiy, I t  woo found t t e t  t te  p la te  curren t behavior look lay  1* 
fro» t te  eae i l i a  te r  d .a . to ra in a ls  ainulate* t t e t  o f  a capacito r, whether t t e  
varia tion#  la  p la te  curren t aro induced by varia tion#  ia p la te  voltage o r ia  
p la te  loading, t t e  h ighest e ff ic ien cy  operation ylalded tea highest e ffe c tiv e

|  *aatea,

Since te la  a f fo e t tea  a te a rin g  an t t e  dysanic s ta b i l i ty  of t t e  r f  
f ie ld  In ten sity  contro l eyatea to  te  wood a t  Liverwotw, tea alesed-loep aen- 
t r o i  ays tea  mm aoala ac deled oa t t e  po rtab le  12 ac/aec cav ity , using te la  lew- 
p e w  o o a lU a tte . t t e  a ffo c tiv o  capacitance 1 voting in to  t t e  o a o illa to r  to m i-  
o a la , ©ewbined with t t e  inductive reactance o f t t e  r e c t i f i e r  auoo thing reac to r, 
in troduces a network in to  tea  contro l loop td id i  cot* o ff  higher frequencies a t  
«* ewceaaive ra ta , e®rrespendlag te  12 db per octavo, or 180 dag. u ltim ate  pteoa 
t e i f t ,  Tte s tead y -s ta te  frequency c h a ra c te r is tic  o f t t e  sea ls  nodal atewa tea 
a ^ t e te d  peak a ia  ©pen loop response o f  about JO pereeat before eu ttiag  o ff  
a te  t t e  expected 4/1 pete ia  eloead-loep roaponao te fo ro  eu ttiag  o f f .  fo r  *uddea 
varia tion#  ia  p la t*  cu rren t prodeoed e ith e r  by changing p la te  voltage, *r ©hang- 
1#* p lftte  I hading, tee  c i r c u i t  exhib it#  aa o s c il la to ry  overshoot. 1 a teb ia a tia a
a f  phase-lead network a ffec tin g  t t e  r e la t iv e  pteao re la tio n  of frequencies ia  
t t e  c r i t i c a l  range w ith a phase lag  network reducing tea  gate la  tee e r i t l e a l

o f t t e  frequency spm etrm  ooatro la  te la  ©vorateot tendency completely te  
tea  aoala nodal se t-u p , which la  a tep lo r teaa tea  Livermore aat-wp Is 't t e t  the re  
ia  m  a ig a l f ie te t  t te a  daisy  te  te a t*  wsltaga oontro l. Tte t t e t  delay te  tea 
r e e t i f i s r  pheae-edvenoe and re ta rd  network* w ill be Measured te  t t e  M r  fu tu re  
a t  L ivetvere, with t e s t  equi^aaet ape©tally b u i l t  fo r  t t e  purpose. This eqwtp- 
e a s t tea  been t e  by s te e r#  fo r  studying tee  tresa lec tt b teav ior of t t e  e e e i l -  
le te r  d . i ,  d is tr ib u tio n  system a t  L iverw ort. I t  provides pul tea white are een- 
ttewoualy varU blo f re e  a few a l e r r t oooad# to  wore t t e  SO a lliiseco n d s  i s  bath 
^ la a r* # ? ^  ****** •* *** response o f  way regu la to r way be read ily

Tte a te  w e t te r  r e c t i f i e r  power teppdy #4 a t  Livermore waa stwdietft t t e  
regu la tion  curve# recorded and tre rb lea  analysed. Spurious signal a Is  t te  pro
te c tio n  e l r e u i«# ware traced  and renediaa aeg^eated. I t  «a« found t t e t  t t e  d .e . 
perforeance of t t e  supply wee 1 t e l  ted p r ls e ip a lly  by t te  an te-irensf© m ar used 
fo r voltage adjustm ent, and t t e  spurious contro l aignala arose from stray  t e  
p W iU fl ©eup 1. till*
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aeehaaiaaa have beaa aeeeahled and ere being veewta cad neohaaicelly tested , 
TU  preblee is  to develop •  sultefel* m u t in g  veowua seal U r  XU 30 laefc 
diameter Unas th a t 4m « ac t require a i l  « r grace# K b rleetioa .

_ .. i m t i  ** «*!**#*» ?Uk**p leap# heat tom  fab rica ted ,
but te c ta  era  now la  progrees to determine whether the chevron vmeum w d  
design la  s a tis fa c to ry , The t emporary  boat ta r  y a f  liq u id  n itrogen  b a ff le  
fab rica ted  by 0O& has bean ia e to lled  i t  liwmrm. 1% will U raplace.. 
a itli  *a id e a tish l b a ff le  exeept f a r  e lec tro n  >-lece alakal b lc tad  aurfaaa 
before tha mercury d iffu sion  pump# era

•qutpweat fo r aoa ito ring  the Hart I baa* which hae bean designed 
Includes* (1) thcrecoouplee te  q u a lita tiv e ly  determine the beaa diameter aad 
centering! (2) a fam dsy cap fo r eheekicf the uaeeeelereted beaa curren t 
aad p o sitio n  a t  the ta rg e t aad$ O )  two redlo-eutcgraphing devises fa r  
determining the accelerated  beaa p ro file*  and anergic#.

iy U J i
JL I,, Wife w i t  raa t  with tha d e ta il  f t  r i p  of

the acce le ra to r hae beaa H a lte d  p rim arily  te lU ia o a  with CMC through 
weakly or iaH  monthly  engineering aaatia**  a t  which ©OH phyalele ta  een- 
ocraad have beaa brought la  aa required , Prelim inary stud ies have 
by OCR! aa the periscopes, o acU la to ra , d r i f t  tuba magnate a t  ta rg e t end fa r  
al&iataa ca s te , aad a » tl— i roughing pump displacement. beet e f  tha tJCRL 
a f fo r t  associated  with tha berk IX acce le ra to r program has been d irec ted  to* 
ward tha capert»cate l equipment (d iaceeaed te  the next section) neeceeary fa r  
det*ru in lag  design baaee.

f ra il* le e ry  design work wee completed on a water 
o*ol*A, we te r  coder*ted ta rg e t fo r a 0 .1  ampere, 150 Mav beam 
_  „  **** * rap e rt hae been d rafted  bat net ye t re leased . 1 Joint
OCtL-CRXE wee formed e t  U veraere  ea October 1, I f f !  te  work aa the
prelim inary design of a t«333 producer with a 0.5 eapere, 35C bav deuteroa 
b**»» bt*t  th i*  design work has beaa term inated end aa la  te r  la  ewaeery report 
w ill be completed durlag tha neat q u a rte r. Seat wsrk baa beam a ta rted  ea 
pi«ton in* ta rg e t* . The rough d ra f t  e f  the summery report fa r  the ML se a l-  
lag eye tame studied hae been completed.

A fuaetloa  gamerator ie  being designed fa r  studying hot spot*
%**$’ overexpoaura* aa a  film} caused by varioua Lieaajoua pa tte rn *  of a 
H fb i baa*, from these stud ies I t  la  hoped te  ep tla ica  the Mark XX Llaaajcua 
beaa sweep lag frequencies aad amplitudes aad tha lees t i e s  aad enallag  a f  tha 
ta rg e t element#. Ac p resen tly  pleased , the equlpacat wUl eeaaU t e f  a l ig h t  
eearee far •  )-i*sfe d ie . beam, a f i l t e r  fo r reproducing aa la ta a a lty  d is
tr ib u tio n  a t a l l e r  to th a t  p red icted  fa r  tha Mark XX beaa, aad a film  or photo
e le c t r ic  c a ll  mounted oa a double carriage  with aa tio ae  d u p llea tiag  various 
Lleeejoua fig u res .

ifc lltty  a f  thla type a f
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f t o i l t o  o f to i i r f i i t t a w tto
1*1 t t ,  C fen tto iititoa  t f  too pw«p* I  tad  i  I t  I*

*tt& m t t t t r a to d  n r  tba 4 , 8, n c - a t  to t*  t a t t iy  to la t ta M ft to  tp tr ttod
P rob lto t v lto  d .a . ta lto g te  «p to 100 to  a*d for to t  f i t l d  a * ita lo n  t ie r ® . 
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ftto SU & |£* f t o  a t J iM it t l  daalfn  tad e> 
®  « * * %  ( fe r  #todyi»f  a lte tro n  t t o t t l o t  v ith  fetgfe
f o l l f  con t r o l l td  condition© -  otacat e la t a i lu t t a ,  
t t t o l  f ttfe tto ) to* tot® oaoplttod , tad r f  p m r  h 
•iwtop*

ssaxtraLras
proto , p r t - tx c lto r  loop , t e l  t o f t  pie*-up loop, «nd cav ity  d ttc b tr fa  proto. 
0 w < a i  ca v ity  dtalgn i t  a p r r o tto a to lj  fO p t ta tK  a tw la to d .

j& SjSSU tejfc& f m m m llm m m  p t r t t  for  to t  prtat a t  t l t t t o M  
t o t ip t o i  to  furthar fettle a to tflta  o f  to t  M evn rltn f ey«loto©» pro 

frt«*  to  «ri.*n»io« ton* to t  tot® ta o p S o M  to p m l t  w t f t c t t o  o f to t  too  
to  i  eoaaldnrtfelt d tttoooa  from to t  to o k ia t  la  ortor  to «%«% ^ f t o t t i  
M «ot. D ttign o f  * now a l n a l m  oo4tl o c w to it ia f  to t  U t o t t  idaaa for  
to t  t t f n t U c  f i t l d  I t  s ta r in g  c to p lt t io n , Ik U  Otonl i t  W ltfcB t  
I t  to to to td  to ©part to  t»  aqatvnlnnt d tu to to t taargy o f 300 *av.

d i f f i s s l t y  Of t o l t  proM.tR t o t  In to  to to t  a t to y  t f  •  a tn g ia  
Optra tod on t o t  to l r d  to ra o a ie  ©f to t  loo f r tq o to t j r .  Tto X M  

t p t lo t f t o  t o t  t la o  ton t daaotod  to  t o t  attojr t f  ion ta tu ra t ta d  s ta r tin g  
IHTOMtot ta d  t o f t  t i  t t o  m r i t t o  mmmm k i t o i  ^ r t i ^  t f  to t

to l t

. „ ______ % tr t to f  % mu  to  to t  m
A im t tm  t t o t  to ro tla o  s i t  tod topptr to* e«itto«<  w .
*to; r t*» la*  d tttr w c tlr t  tp tr t to * . Item data to r t  to o t  o H tto td  to to to m to t  

* f  t o l t o f t t  t t o  f lo ld *  a b le t  a r t p tr o to tlM a . P t t l f a  o&rt t t  ta  
' d ttor«l.at t to  t f f t t i  o f  * cor tout t ^ - i y  o f ton# on t^ r k to *
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13. r*m m  m  u t i c* s * m o r * « r r

C. V. far- i&te
ucm,

4 w y  s ig n if ic a n t  change 1a t ta  orgM l— ttn a  ®f f t m t m m l  worklag
®* * •  - A t« r f* t  <Wv*l«f»Mt M l th® MtAbllAtawnt o* October 1, m i ,  e f  * 
M la i  target d » o l» i gmm  c o n sistin g  o f  *®ebnnirai engineer. end draft®*#* 
fr ^ fe o tfe  ~RDC and 0CSL. T U i fr e i*  U  water the l ir e # l ir a  « f  ftp. * . >. i «m  
o f  BOH tad i n i t i a l l y  soaolated  o f  seven m r  fro* C»C and feur ad d ition a l era
r**®" ? 2 i '  4 t the  end o f  lo v w b t r  th# f r e t ?  la d  frown to I t  m  fey a d d it io n s  
fro *  CRBC,

____ J®**t t e r l ip  greigp to  provided i l t t  h a s te  tef© ra#U ea fey y »
CRBC n u c le a r chem istry  group and th# BCJSL # x p # riae n ta l osd th e o r e t ic a l  physic* 
frowpo sad I t  fey tfeo CRBC a n a ly t ic a l  tod  n a ta r ia l*  group#.

B ^ ia f  th# two sloe#  i t s  astahUsfenant th# J o is t  i m p
*rsH*  h a t la rg e ly  eooplotod s prelim inary design study o f  wo tor  Moderated 
thforlao la t t ie o  tsd  wo tor eaoled u r e a l*  ta r fo t  fo r  0*3? product!©#, This 
design study w ill  b# aam orltod with i s  « few weeks «ad th# Mart Io s ifs  study, 
y*»i o f  a very s t e l la r  u n it for Pw production , t r i l l  fe# s ta r ted  with th# under-  
stan d isg  free  th# 4*C t t e t  Pu i s  to fe# th# production go#! # f  th# Pffl * ! • # #  
otherw ise sp e c if ie d .

fanpstetteM  o f target perf s ranass considering th# rater-cooled ureaira
p la t#  s t r u c tu r e  so a l a t t i o e  have con tinued  w ith son# su ccess  te  p re d ic tin g  s 
rea so n ab le  fra#  neu tron  ©utp«t id e n t i f ie d  a s  f a s t  aad th e r m l  leakage r n t m u

le a r #e h « a i s t ^  s g r e e o ^ t  s t i t  t t e l  | y t a d  fre e
• o l id  block u re s is*  t a r g e t ,  ^  ***** ymm%* ' >F> lft *

l a t t i c e  « te o t* U o » *  hose feera c a r r ie d  o u t i s  so*# d e ta i l  fo r  s 
e s t e r  *o d e ra ted  the  r i m  l a t t i e #  fo r  i*33 p ro d u c tio n . Bur lag  th# a#irt p e riod  
t t e  IW W tet nor® complex probteae o f  Pe p ro d u c tio n  w il l  b# s tu d ie s ,  ?h# ,
ehoio# ©f nr-dorator as o f r a c t io n  o f  0^35 o ^ t M t  o f  th#  fe e l  w ill  bo explored 
a m  o a c re  d e ta i le d  c a lc u la t io n  fo r  a w ater so  d e ra ted  l o t t i e e  using  

fu e l  w il l  fee a t t i f  i tsd .

a t  about th#
?he p h y sic s  aad r a d te o h ra is t r y  # * p # rtee » ta l p rag m a#  base continued 

oo le v e l as p re v io u s ly , la  the  physios progress th# r a in  e f f o r t  
^ d ire o ta d  toward th#  development o f s p ro p o rtio n a l c o a s te r  aye to*  fay 

l a t e r a l s  lag th# energy aad ongl# d i s t r ib u t io n  o f  neutron# f ra *  th# t a r g e t .  Xa 
th# r m to o h r a is t r y  p rogra*  fu r th e r  re fin em en ts  have t e t r a d  th e  f i s s io n  and 
c ap tu re  d i s t r ib u t io n  nm anrem eate . 41 oo •  r a r lo ty  o f  sow ro a u lto  oa {d,2*}
and (a ,2 a )  e ras#  s e c tio n s  o f  I n te r e s t  l a  d e te r a ia la g  th* q u a l i ty  o f th# 
due t fenso-d ill tfes p r te e ry  sad aoooadary t a r g e ts  ha Vo bo«a ©feta, te e d .

##■. :f#/ * * * a. #r* . ?m# * -» »-■: *■ -ik a *4 *■a # ■.*» |  * * * * *f * 4 f ' #: f tf=f •# '4♦ * # s •* a * * * ** * * » * * iai # # * .*•
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1, i ,  Kant, I1, i* Memer/iea mm 1* 4. INirleigh
o m

4* * . Nrih2iM4«&Mrf i ,  f*  K it, i .  € . I w l i f ,
I, •**■»#**!», I. Crangniet, I* i, Bellieter, 
4. C. Ik v e il, J . 1, te lite  end f ,  J. U tr tw iH

CMC

On October 1 , 1W1, a Jo in t deeigu (UCIB—CR8C) group w it M i l t l t tA  
a t  Umi I t  ee m a r t ftaaenrcfe Laboratory. The I n i t ia l  group wea under the d irec tio n  
o f a UCRL engineer, and included four f a l l  tin e  mm and d m  p a r t tin e  engineer 
f r  m W m  witte m m  aeo fro* CRCC. The I t t l f i  ob jective  eelected  weei

Canteen* baa* energy (Ihrr) 33©
Deuteron baa* currant (cap .) 0,5
Mala p M ftH  |#® i
Itedere to r 8g0
.  - J
Oaaifo wort continued on tfeia ob jec tive  u n til  Pecaafeor  l t and la  no* 

feeing eeneeriaed. *?** jo in t  group to ta led  lb  anglneere aad d r a f t—an a t  the 
end of th i*  q u arte r,

M i t e t l l i t N W  S ta d ia s

Anal/ai* and design wort continued on « naabar o f itena bearing an 
t i e  design o f ta rg e t ©oapoaaota, these s tud ies included*

(a) Methods o f holding and separating  p rtn sry  ta rg e t p la te  a laaen ta .

(b) Sal ac tion  of design standards oa te a t tranafa r ra ta* , fouling 
fa c to rs , f r ic t io n  facto r* , and ca lcu lation  aethods fo r heat 
tran a fa r and pressure drop la  water-cooled p riaery  ta rg e t.

(a) Analyala o f beat tran a fa r and preaeur# drop fo r thorlan  la i t to o  
arraagenanta in water during ncm el operation , afaetimm, and 
an ' for ce rta in  accident*.

(d) Design basis  fa r  recta* tank s tru c tu re* ,

(*) Baalgn baala for table* uaad in  p rlaary  ta rg e t ( in  31b, 
S.S. 34?, lr ,  Ti, 11).

( f )  Ih rtlln lan ry  design specifica tion*  fo r

1 . Ihrianry cooling en ter s e t i r t t y  (CftB-Tl-b?) ~
2. Secondary eooling water a c t ie l ty  (CMl-n-eJ')
3. la t t ic e  ooollng water a c t ir lty  (Ci©-?l-b9)
4. U t i e e  a c t l r t ty  (ehatdown) (CRB-T1-72)

■?tena 3 and 4 re fe r  f t i l f l f t n l l y  to the C.5 aap ta rg e t.

♦ a ** e
U :  I
i . ’ i . .  * . H

r • #.’■ #. •«.
I . ;

* «:#e '
i ri *•-*•• %

ilI (t
- . j ;  j

r  c * 5
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i t w t U f i l i  to# offoci of vurjrinf th« p itch  o f th* ##•#»■* in# p o tto ra , «M o f 
ooiTlo* to# haoa W r y t  a t i«  r a t io .  »r of t l p d f l i o t w  or* now o m ll*
afcla.

A ' tol*#t#ia»~typ# * boo* otfoopiaf iB«*«tl#»tloa to *l#t> la  progra t o , 
Tbl* ttody  la  3a a* iM pton to ry  pis*## *j*d ao r * # i iu  or# a#allat& #.

to f to U ito to
fa r

t  load oolowlotlottf fo r to# p rtao ry  tor* 
ao to rto l*  to r#  to## praparad. 

di##ip#U #a mil© o o M la f  th a t to# 
to  to  otfeMPOtoO puro 

typo of onorfo tle
aa la ly  by ooaaldtowtloa o f

toils m l  oo fo r 
t l r a a a l to ,
35 H oy/

t l to a ta a ,  ISO Mot/toohi 
Nav/ftaohi lyO, 66 loo /toob i

Co) Ho to r  Tap t i n t

t ,  3 , C torloy
m m

IlMiglMtoi Cyolor

^rwrtooo a ^ o r to M to tto a  too a tom  to o t alpfca r»U ad o n arlto  to  
oofefoct to  oXoBgotifltt to  too Atra#tlo® o f m U to<  t o o  ottfejootod to  too rto l 
eyo lto f tu to r  too fo llo o ia f  oowHUoaot

i .  f t o  afalU tg ro to  no# * a i* tt# a ly  alow (aam ro i #yoi«# par tou r} .

A oortoa o f  toot# to# porfferftod to  o r to r  to  to to tv too  i f  aato p w t h  m i d  
« « »  ooetor o f « l / C  dtoawtor rod to#  ato iaa tad  to m m  rapid
<̂ tslic m rto tto a#  to totals acnaally  aoali ootto# « l*rco  M n u t

pi*## aloa* **tfc #o«i#itor»bi# orooktof and a p llttla g *  f t  to# f* l t  too t toooa 
o f f  • a t '- u r n  to# to  * ooabiaatioa of a n u t o  #ad h i #  w l m  # f toaraal 
#tr#ito. I t  tooald b# aoiad too t too## toot#  mrm pmrhrm* m  too t typo of 
m m lm  tolefe a©m#liy #*M bit# too wrw% to  b a r te r . I t  to  to  to  oipoetod 
to o t aar# i t e t l i  fora# Cor alloy#) w ill too# loaa aaaaro o f fo o t# .

I t  aoy alao bo ooaoXadad frea  too## tout# to o t to# jOWtoatto of 
wr##-l«o fey d i# u n # d  tu to r  i# m t  m * m  fealaa a to a t UXPC. fe##r»r i



Will

VCt&~lb6Q

o f  a tta*  w ill m m *  rapid  and ftgorouc a ttack ,

A h t Im  of aaqstriaMmto u> *•%*!> Hah th* U n its  of 
in tra a to a  I# now underway, Failure* how*

red , W it
cyclaa p9 * t et r a d . 1» tiiM i m u  fa ilu re *  ©©cur m  a in a te  n o  ill ■ p a ra l le l  I t  
to* f e l l in g  d ln e t iM .  I t  I t  p e t t lb l*  H a t  *baa* mtmtM a re  mmmS by is -

d able* aay not bo proooni
M ltM lltd  OOidiUOM. ORlii is  conducting

It c la r ify  tola point.

#t*e«a o f 60,000 pot w|1tti * 100 p#f calculated ovine. It toi* 1/4* 
to « powar input o f 150 H§/iaJ wlto 1/3 duty ot 4©

e lu tio n *  { # , § . ,  earbida#} ve llad  Into tli# a * ta l l td  whlali a t?  aot to
to  to to la ta *  p 
••toU ograpfcia

I t  I t  planned to attend  to te  f i a g W  to W r l t o ,  •iraon lan  M l 
a tru c ta ra l a t  to r  to la  a t  t  I t  to r  in to .

fto  m U t a m  eyaiar w ill ala© to  
effeeitwaneaa of eladtenta,

to  to o t to t  q ua lity

<b) fa b r ica tio n  Studies

a, i ,  m m

i l r o o n f f t t . C|«W ML i f -  M

to o b t t l t  uraal'Uk clad wtto tire o u it

1. taftoeaten o f  t  w m i m  b i l l * t  canned to * cy l la te r  o f
2. l e l l t o f  « tubu lar Wtoill lMb eoaalatte*  of t  arenimi red to t  

Itliiii tub© to • flat.
3. to l l in g  to* eoBtaottona, f i t t e r *  frwna of t i r c o n tm  tee io a lag  t
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wtto to* grtateat u a l te r e l ty ,  bonding a t  to* 
M i M I *  Cladding having a thick***as ©f 4 a f tla b a e

of cladding

411 aa aa a tlica  to r  cladding ap t evacuated ted  a»t1*i1 i 
of © a aleroaa a f te r  e le a t r e ly t te  po llah iag  o f ac tin g  *«rfacet.

l l r a n a l t e  gL,itfyw  | f  tlllilW i

f t e  nana to te*  b aa ir an too te aa f a r  u rea la i te w
*J.1

ifSth
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date g e ld e d  mrimhlm tmmXU, S a tru e les  i t  i W  w ith i  9 to  1 red eem s.
in pn rtU a beedis* with •  d e f is i te  diffU elos lsy e r r t m l i d  a e ts l -  

lo frep fc io o llj i* both t l r o m l t a i  end tb o r tm .  too ther b i l l e t  e* tr-^ed  xm*m 
prm m m blr se re  fero reb le cmrtlxUm*, 1775°f ami I t  U  l  m fe e tie e , m l  tod 

bond ing. Thm rf I f  f l a i l  tjr of eore I rro fru lir ity  1*

I
f

V «
RolUisf of tubular mum!elofee* Use lend to thm mmlmmlm  that r r l l ia f  

p m t « «  of 1990®? with a reduction of 10 to 1 rmmnltn i s  setoU u rf feel 
S%* I* leeki** «■* *MV» *m» so t « f p i r  to t o  m v i U h U

*  m q - m t i m  at « M  w ith  «r«» iw i te  resedr ib is .

i# *

Ur^  ' ^ r* frese aasesblia* with 10 to 1 SHliiitlilto s t  1 W T

s j o i r i r  t e ^ r# tp^ n  * * *  ** 11 ***
0 A 4  wtoml <m& t i m m  w l l l i f .  i  l iq u id  pto** i*
«ad ires wfcieh eqeirta out Sarin* ro U ttfe  Sot only i# the 
y  * oorloss p m M i  fc»®*rd m oult*, ftaitolas f e l l  he* to m  m to  e* •  
borrlor with i o n  « m w  then ether ls to r U lo . to t  i# s t i l l  net ae iU fsetory .

i»pha»is to •  M  b«B pleeed npee jirirSilfTii Utoflto s lo t*  els*  on 
both t id e *  w ith  t ir o o n iw  without re ***d  to to m  edfea. A ttospto u t i l  bo 
t© wold ©r fcm » t l*  * * " '

ro ll log «% IWQ&T or lo w .
%kto fo il*  trill bo

W m lso M  with tom ffc llevtsf

4
I

1, Alpha ro l le d  
290®C •* 4 per
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WrWL-16«r:-

os to la  p teso of th s oorrosioa probU* «>B*i*to<J of * «o*- 
tln u s tto n  of cM I m  s® to ta l®  H ated  I® tho q u arte rly  n p o r t  fo r te as  to

t t e t e l s t s  o te s l ows# i t#  so rteo toa rao ls io a t proportloa to to# 
pbm am m  #r p t w i n ^ i  ooadittoa br^ugfet »scot ^by oato to la j

o f a l l  tte to la# #  i t i t l f ,  too aofteontrotios o f tolofe i#  too «M% tifR i-  
f ieo o t foo ter i s  o * a l« s tla f  too oorroolos rM iiW M  sapooted of s  portiO «l*r 
a l lo y .  Tb® s o r t  » i t  t^ i f t o t  • l l o f i l *  s lo to a t ,  alsfcsl, teerossoo aorreste*  
rooiotssoo v ito  tooraosto f ooaes® trm tton , i f  prosoat about 4-? p®rc«fci# i t  
vbtob p o in t I t  K s w r t i  tbs sU oy to * bawocoum# s to te a o tle  s t m o t m .  
lolow t k U  m rnm t i t  soy bo te tr to o a te l  tea  t s  too f a im ito a  o f •  sen- 
bewwfwio'oso o troo tnro . Cor bos Is  §oso ro ily  te  trite®  te l  » d  a te« ld  bo to p i 
to  so low •  m l  to  to  i#  t e t e t o ta a t  o i t t  o s s r -o ll  roooiroa ost# .

i  w ry  ta p o rte a t f a l l i b i l i t y  of to# s ta la la s s  i t o l t  is  tfeoir ts®~

loo to to r s  a f fa o tito  ib la ^ b r to ite  or to d ite  ia  bringing to te  about, t te a fb  
f lu o r i te  «oy bo o t lU  to rn  o ffoo tioo  tea© efeiorida i s  tea tro y lac  p ao a is ity .

i l t o l s to  too fclfi ro sio ttooo  to  a tta sk  %  water only urt te la  tea 
p8 ro©#o o f *$ to ^0. tfitfeis th is  roof* to  t© teaparo turos of 100©G, 
tb* owotoco s a t r te is a  p o te ifn iio a  ewor tea  anarfftoo w ill bo 0 .1  to s te n t 
1 .0  o i l  por y»or fo r aoat a llo y s . A te** \0 0 ° t t o d d ltio to l dots Is asadod 
to  oortwoito ra te s  oror lo a f  i l t o  o p w r n ,  XoAiootloMi a r t  ibot 
a sa ra ja  p s te tra tio a a  o f tram l  to b o i l s  por yoor o t 1 $Ĉ C op to  >0 o i l  
par yoor o t tooporotwroo wmm 315°C aoy bo oopoetod to i l s  abate Jlf®C 
thoro i# donfor o f rap id  d ia l s U f r o t l to .  i t e r s  lOC^C, eorrooioo a ttack  
to  aloaa o lto io to  owrftoo# la  an te  biffcor te r to *  t to  f i r s t  day or te a , 
i . o . , 10 to 100 o i l s  por yoor, tbm  too ororofo ro te  ©war sstoodod

A s s r ito o  profcloa i s  a ta lM f t  atefvo ta*  4* p t t t i a g .  f te  f teq w to y  
o f p i t i t o f  Is  ©rdlusrUy loo  to  para water to  too a te  to  spocifiod o p t i r a  
p i raa«o; howo-ror, tteao  p i t s  toiob fo ra  poaoiroto too *o te l a t  a aaa- 
•idorobly  blgbor ro ta  to to  la  iad isatod  by too atorag® p o a o tr it te a .

Xi teas  t o t  appoor pass ib is  to  spooify ooadiiloao water wfeieh



p l t t i a c  mmrn m t  m m r , Wmmmw, op; w f r U U  ©osSMrtrotios o f iiel&rwsoto Is  
tbo Motor « M p %  rs in s s s  p i t  fo m atto * . F ro too ties  Is s i  sc s fT o rM  by 
tbo o f * 1 * M  M ts r ls lo  ¥ itb  M m  posotrstV i* # f  tbo bsoo so ln l is  
proooatod by o o erlfleo a t eorrsofse o f tb s © eottst is  m m  tb* eo o tti*  
so to l i s  p o r te n ts * .

Oerretlott mt * l*ssis»  soy bs oeeoisrotod by wm ll eonesntreti©** of 
b s ll4 » s  i m m l l f  Cl*’) m d  s i l l s s ,  M l  %o*d to oeeostusto p i t t in g  otbsok. 
CoMoqsssUy the eem>*i#s of mlmlmm  'is dMUiini iosd Motor m j  bo w r»  
so rlo ss  tbs* Is psro wotor osdor otborwls# tbs mkmm OMtt t t t — , etsor**~ 
ti©«# on Um m l  of mt t a t s r s s t  bmmmm o f  I to  proooseo Is
ir r« 4 U i* i  uusotts syotoss, or# aosowhot te so so lo ts s t ,  be t i s  ®®»eo*ir*-.
U®s (~  10-5 g) «* Sc rosso i* goner*! sad p i t t in g  otbsok h j  coost.

fat. . f i t a a te
A roport (Ci&-?aC-43) n s w r l i  lag the e e m o lo a  p ro p erties  of 

t i r c o n l *  *sd i t s  o lle y t bos boos proper#4.

gH»..,.foyn»t|os

4 otady ©f tbs promos o f I l l s  ferseU oe os boot tree#fo r osrfeee* 
Ss ooetaot witb Motor boo continned. For d io tillo d  or doslsersU oed  voter, 
film  dqposU U s oppesrs to fee so le ly  iso  to  Iptp^so ©side# o f tbo t r ie s !  est  
olososto iron, e lso is s s  end ehresiss* ires being probebly tfco soot oowsesly 
encountered of ifeeoe. So l i s i t  f r iron eoseeotrsM oe bso bees fessd teelos 
*fcieh It oos bo eertoiu tk s t iron f i l s  Mill sot lop. s i t .  Ts os iron contest 
o t 0,95 port* per s i l l i e s ,  or boles, osd oso il « a » « | t  of oodles *11 loot*
•OOS to orbits I t  f i l s  fe rso tio s . Tbo ol mtl&m ©oseentretlon of deslaersU sed  
i« to r  1» is  tbo v ic in ity  o f 0,01 to  0,03 perto  por o i l  Hen Mid th i*  oppeero 
to bo too Iom to © 0800  deposition ©f o lu s is s s  f i l s  Wdor eosd itto so  oo for 
» t«§ted. o f 0.03 port* per s i l l i o s  o f  P r e s to  lee mm m%
refunded oo eofMblo o f isoreeotag tbo roto o f  f i l s  fo r* * t ic *  by -Motor to *hicfe 
• i l l s  in h ib ito r bo* bMb sided.

S llioo  is  Motor ess leed to f i l s  deposition Mhos p rosoet i s  htgfe 
iw sooatrs ties . i t  lower eeso o stro tlo s  i t  sppeere s p M i  » f twM M t- 

i» f  tbo fo rs s tlo s  o f iron osd eferasiao f t l s « .

Tbo d eelf*  sp e c if ic * t ic * *  for »h©t* c o ll*  were sod* o port o f  tbo
Freoooo feselefMSt Ubor* tory specific# tics* osd io sow roody for oos- 
•tru e  t i e s .

Be to  lie d  so tted*  osd o^uipoMst or» beta* wertwwi ®«i fo r r o s e r l ^  
irro d io to d  opecl»Ms fro s probe*, tro n n fo rrln r thas to W#t soot i«»o, osd

SA.
b. KU Ir^M ftisf, S, t t of o l ,  R, F, ffboolo

t .  4, Books** osd I .  f ,  BrsoMir
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m .

carrying out boat# of aocfaanieal and &tk*r r re p o rt ia# . fhooo eparatioaa 
M b .  bo daha fw w toly  is  t*» ' h c f  5oll* .

Prol la lnar? doaiga of •  ba*te pro bo *haft for um in tha Hark I 
k t n I m U f  ha# boon proporad for dootg* m f a M r i i i .  SpoclaHaad probo 
hood# for carrying mm opoeifle Irrad ia tio n  aapariaoata or* bo lag dooigaod. 
Tbowi r o ^ t o l w  f l r o t  p r io r i ty  a#o <§o»ig*>a4 to  porfor* aaportooa ta  iaooloihg 
ir ra d ia tio n  o f I

Tba m lm lm m  opoaiaoe p r tr lo M lj  trrod ia tod  oa tha feO* cyclotron  
to dotaamtoa tho o ffo o t of hydro##* aeouaulatlon froa tho booo woo too to i 
fu rth o r. Slur* tha iootaroo bom  wo# wood i t  wo# pow lU *  to d ia tinguiab  
bi to o ta  hydrogon fro* tha ho»* «®d tnpurlty  hydrogoa. Tho MMHt of 
hydro** ro tataod la  tho a o ta l wo* dotoi*i«od b? m ow n fuatea m i  oooo 
wportraOkOtrU dotarwiwattoa of tho roloaood gaaoa, with tho ro o a lt th a t 97 
parcaat o f  tho tfeaefotlool m m m t of boo* hydro#** «** roaoaorod. fb i#  
d iffo rad  fro* 100 ponsant l »  I t w  than a*p*rl*o»tal a r ro r , tho r o ^ w o d  
d au ta rltn  «m  •#oast t a l ly  •*! roloaood * t or bole* fcOO°C» whieh I t  bolew tho 
H alting po in t of tho i l w l m .

hMploo of thio t*y#ot #pQBl*o* M m  boot oataUtod fo r •otailofrapiilo  
and K-roy l in* feroadaalag «co»la»tioa. * 4mtim fer carrying ©at an aeeolor- 
atod fttlgoo toot oh * portion of tho opooihot hi# M m  doalgnod.

Qaahot H ito rU lo

A ooloulo tioa v»a aado of tho **poctod in a b i l i ty  of n M o r» lllto  
|W U U  in tha H 2  p r i o r y  ia rg a l wo to r  e e o l l i f  oyataao a# fa r  a# ( « m  
rad ia tio n  fro* laduood a e t i r l ty  in  tho wo to r  la  o o aam o d , a# in f rof^rtod 
data fro* oth*r UK p rc jo e ta . I t  oat fbaad th a t thoro o jrltt tnibbor-lUw 
n o ta ria l#  which weald ro ta la  aarriooafela fo r  ton yoar# o f  aporatioo , 
tssu o ih f a ppoolfie gaaoso a c tiv i ty  of 1,5 * 109 (0 .5  Hot) g**M*a por #or 
o f too ling  tutor p«r too. Aoaoeifttod bota rad ltflig j will eoa trlba to  
naglLgtfcly, in  ea id o ttea  ro ftla taa t rabbor should bo m d  to oooid ottook

fh —i t  hhi  Ih tU o o  Q jloa la tloaa

'tR
3*

K E

This p« 'ltd  MH
o f ta r  gat predootle* and Xattioo officio*®# and h o l t ip l  ie a tto * , oo th a t  tha 
foporto la  th is  ooottoo a r t  la  tha natur* o f

o f t  bo wort e o rr lo i « w b  docid* |w#t thiht tha

: \ r* f*. *f f fa § . §
i : !I* #■*.
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a a«* h #o» ##■
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and*

•H e ra t  tleaa ware la  tba way a t  ta rg e t a a te r la l,  l a t i t a t  foa l *»4 la t i ia a  
wodarator aad i t  bagla to  a t ta in  tba e fearaet«ri*tle»  (aaab an a lia ,  dagraa a t  
• la p l ic l t y ,  a te ,} ,  fu e l and aodarator re q a ire M ta ,  aad p ra tea tiea  o f

la  tba la t t ic e ,  tba poeeM&e fee l#  
p le iad  araaloa a f m rU m  5?»  aa» *sre attar,
graph ite  MMi baa ay water. S tffa ra a i aedare icr* rotjprtre d lf fe re a t aalwaaa. 
fo r  axaapla, •  water wodaratad la t i ia a  tumid tea only *  A » t  o r ter th io i tad 
M f t J  tea alaaa ta la  tba t e r p t ,  wbaraaa a grapb lta  la t i ia a  »  *14 be at 
la a a t four fa a i tb iek aed aracb la r f * r  taaida tbaa tba ou t# id * dtaam loa o f 
tba ta rg e t, P tr lb e fiw re , tba a tro e M ra l fea ture* w i l l  m ry  eon# ite ra te !/, 
tea ca», botweer, fa r  eaafe eaeflgswett&n, ob ta in  a r a i l *  a# p ro tes t la  the 
la t t ic e  to aaatroaa l M t t e t  oa tba la t t ic e .  Tfcia ra t io  «ay, and ia  

1 fa r  tba oaa* at depicta4 uraataa fu e l.

I ta a l f  la  a t  a f fa r t  ta  f l a t  Juat 
fJ*oa I t ,  I t  baa bee* datate lioa i la  salcm latleo# I f  CISC 

•ad 8C tt t lM t tba fte tra tew tloe o f aa iar aaelieg aay feaaa M f f la la a i « a te r * t in  
a f f  ac t to a lta r  # l f a l f lo a » t ly  tba nmkmr o f  n a tro n #  eaergiAg free  tba ta rg e t 
i  auetear o f tM oarta la iiaa  raaa.4a. t»  tfcaaa aalaalaUeba, tba aecareay to  tea 
ofcin iaed ia  a three grtwy * a l* * l * t i * a  fa r  a m m  la  «4itab m ly  *> paraeat o f 
tba naatreaa ro a d  tba tbaYwal group la  taaa iiaaa lda , Tfea aga to  immmmmmi 
■la  araaiiM  watar wU ta r aa a te ts te ibB  3t9 o r 10 per  aun t  water b*# aai I m b  w a ll 
i f r f iw la a i  a a p a ria n a ta ll/. Tte# a ffe c t o f  oatag tba d iffu e io a  aquatic* (aa- 
p» t t a l l y  alaaa *© ■ « !  «# tba aaa iw # mmtm  l la a  w itM *  twa want fra# patba 
o f iha faea) la d i f f i c u l t  ta aa tiaa ia . Tba d la tr lb u t io a  o f  tba aearaa 
?w »ti® e# beeeaar, appear# ta ba f a i r l y  w a ll la  feted (9(2tt»15#7) a f te r  a 
o f fa la a  a ta r i* . Tba d iffe r*®  t i l l  / la id  eurv# praataaely g lee* tea late-* 
tra  tad ta p rsia a i  tba m m m  function  nfeowrt 1* f t# *  |»

| a# tba op iiaM i tbtek&aaa o f tba 
and tba p o a a lte llity  o f  awing la#toad a p a rti® * o f tba la t t lo a  ear* baae lly 
loaded w ith  uranitw or tfeerlua w i l l  dapa&a on tba raau lta  o f  ea le u lttlo o #  oa 

o f ■

A fu rtb o r oaoeluaiwa wbleb tea baa*, raaebad free  wsata ataxia la t i ia a  
ita iio fi#  p a f fb iM i t e r le f  t i l #  period ia  tha t «at mXy th * to ta l M l

to ba aa^aoiatf w ith  t i f f a i m t  ■oteratftra  la  tba 
►i ba c&eaaly o#t l*a tad  fra» tba prate®yte«i ia  «e I * ,  

f la l t a  la t i ia a ,  iaaaiaaa tba a ira o iu ra l a te o rp iio a  baa Markedly d lf fa ra a i 
a ffa e ta  fo r  tba d if fa ra e t wabaratadM. f t  tana ftr tb a ra w r*  bate oM Im w  fa r  sa* 
flaw  th a t tba pardantaya o f 25 pmmtm  Iin tba fo a l a ia * a i r o ^ y  affbaba tba 
aaoaat o f add itiona l produatioa to ba go tta * ia  tba la t t io o  fey oaiag grapb iia  
a t  baaay water aodaratioa. Tfeoa tba aasdarator fee eboaae fo r  fa  p~udtaat!®a 
aaanot ba aatafeliabad v itb a a t f i r a t  baoalaf t ie  15 aoaaaatratlea a f tba fo a l.

I t  doa# teaa e laar tha t aatar aodaraiioa ia  tad lea tad fo r t te > r i»  
fo a l,  time# afeae tba abaorptioa a f  aaatroaa feg tba feawa b o lt ,  ta rg e t, aad 
a truo tu ra  are lacludad ia  tba a a la a la ila a , tba ra t io  o f  (aaafb l oaptura/ 
w w t i^ a  la ) la  aa twar <waa ffcr waiar a»dar# t io a  a# fo r  g n p b ita  or baary 
water and watar, feaalda# bai&f nbiagaf, aptpaara ala© to  tea Sara ©©*»*»»ia n t .

i p lutoo law prrid».«liic la t i ia a  w 
o f  t * * ?  ia  tba f t e l ,  aad w i tU

r .  r * .% ** *% i r*” I r  fs 
f l T  f . i  In  's 4:1  f  f t '  i t

:©a w i l l  tbaa
data la a*«U~

-P ,'  '



M u w m i

«Mm, w le a ia t io te  will te w  to te wd* m a l l  aodorotora.

D. * . la t e f f ,  ft. 1. larkor, C. C. Old ate J. ft. tW Idooa
m m

Caletdatioa aottedo for light w to r  votew ted la ttiooa  te w  te w  
dowlopod ted appltod to thorite ateorfcUg aoni-lis-
t i "  la ttio o a . Tte lig h t wtor-nodorotte lattiooa  vaster oonoidorotlo* 
te w  tte  • tga lfleaat tm tm  of oterpljr rte^eJag both foot ted tteroal aootroo 
f l t e  lo w lo  ta tte  ©arlty •« ooaporod to oq u iw loot graphite aodorotod 
la ttio o a .

Tte obviate oottooqyteoo of aaefa rotecod fla« io w la  la to grootlj- 
* » * * •  tte  lo w  o f  ■ nit r i te  to tte  tergal ted aoacelatod oq oip M t ted tte  
U w  fr te  t te  t e m  lo t  tie#  foe# to tte  boaa te l* .

I te ilo r  eo lw la tioaa  for BgO osd t e  aodorated ilnnrtilte lo ttleo o
te w  roattited to tte  following cooporatiw foot f l t e  lo w lo  la tte  w r i t /  for 
lo ttlooo  o f •  ta ilo r  iooldo oroo. Ia oaoi. aaw tte  foal loading la oaefe that 
tte  foot f l t e  lo w lo  aro a fteetioo  o f nodoratcr material a lo w .

Tabla I I

lfe4*r*,i01" **at Ha* U n i  inraallw l
__ ________  to 1.0 for Light Kotor

M  i.oWr ,
M  2-1

Slow  teoraal flastoa aro alac*t ootiroly  dUpoteont qpoa tea fool 
loading, a • ta ilo r  w p r t m  for tfcm al flteoa  la not proaoatte.

1 it. !.

7
»r
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Hoi# 0.4 nols/ilojr

- 105-

•outrea Lei

®«*ti** Adftorptloa 1a Target# la  
Hfttwrlalt with to Hi# Cavity

f#»tn>n Lo#m # t a ta r a a l l /  t # 'haflftfttor

I
1 .5  m la / to j  

0 .3  »®lft/<lftjr

Th» #ap#et#d b##V lo«4« I* fr«p h lt#  #c<Wr*t*d, t h o r t *  ftt*l#d 
la  t i t # *  * ft# r  bmm fthwtdewi hstr* fe##» e*le«Jat#d u  « f tM t io a  o f  tlaw tr m  

to on# jp##r * ft# r  for  various p#r#ting ported#. Tbm
.on# ##r# fc#s#d on « 0 .5  w p#r# m m  In which th# la t t ic #  prod action  

«a*>u»t,#d to 3.5 *ol# /d ftj ror ftfi«r on# hftlf jr»«r operation , # t
which t l ^ t h #  *v#rmg# 0^35 1# approxiaaUljr 0 .1  p i r t w i ,  th# l a i t i e s

h ito r  #hut4owti «# •  function  o f  U *« is  #iv*» in th# fo llow in g  to r i# .

Tfthl# III

t te f t a a w f ttW ih  rufti

1 nleut# t . H  » 29.7
10 ainut# T . i i  n r 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 .2 2  Mi 17 .3
1 a o s tk 2 .20 Ml 9 .0

4#  various MTA t# r f# t
«s#utn>n d iffu s io n  

p rov ito  * f i m  b ests  for  sa  
WNNf

» —  for an

Mr and o p t Is is# ,1 dftftlfa has

Th# in i t ia l U  to a»» A r t if ic ia l

la  o ftc itl##  sad 
c r y s t a l l i s o  th# hft#l« 
C f t V l U f t f t .

1#t t ie # #  «# •  f a t t e n  o f  goon# try  to 
behavior* Im and

2 T€ 77
f H :> h *•* i H i

' jfgy
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C alcaiaU aa of  Target Navtrea Unhaga 

Frank t.  Malmar
gem

A ttg etif  lea n t partlam mi t t e  aaMHMNliNf a f fo r t  during tha *a*t
parted baa baa® apart la  an at Vamp t  %© i i U m W Ilia nunbar of fiautroa*
••c a p in f from •  prlaary-aarondary t*rg»t con figu ration . By trea tin g  the
aye ten ea •  tw e-gm ap, ©ma^iaMinalowei, tWfrHnattma la t t ie #  with a eeuree 
function o f fa a t naairor.e, on# could a t tim et* the auebar o f  nauArena ••nap-
in f fro* th# m a i l .  Bnfortum etaly, both madia ar* M l t t p l / t a f  ,an that t te  
aaaet aoluiia®  o f  th* equation* far th ia  ffeomatory ia  imp r a d io *  tola. Th#>re~ 
for# , an i t e m  tin *  proeadurs «#a* «h©#*» tr e a tin g  tha m altip H aatlon  a« a 
perturb* i io n . two t i f f  w a s  t  mmtm fumatiema war* aaaiaaad* hat th# eaaa o f  
tha boat aourea function (0CtL-15g7) {»## F t* . 1) la  b # la f carried oat by 
ease and w il l  b# oovarad la  th# nart prograa* report, Ala©, la  th* ea .eo la tion *  
reported bar*, a slowing dean area f  * J§ ea^ wa* ©ho##© for  tooth primary and 
secondary. Nor# aasr iy  correct m in e # , taken from SP<4if§# ir #  uaod in tha 
CWDC computation.

in  f *n *r*l ,  I t  was found that tha mawtroa# which aaoap# m e a t!  tact* 
t /4  o f  tha Batttiaa* which art em ated  in a primary targat {eontalaing ?* 0) 
with me secondary i 1 /5  o f  thaaa dua to tha m a3.tt^ lieatV « propartiaa o f tha 
•♦dim*. Tha only a f fa e t  o f t in  aourea fun ction  4MN* to tea to change tha p*r- 
eantaga o f  tha neutron* which aaeap# In tha d irec tio n  o f  th* mam. With a 
aeoondnry target { containing b* f ) t tha t e la l  m atron  hhtpat decrees#* sum#~ 
otoat, w hile th* in ternal production o f  in# m a te * . Neat o f  th# nagtpnaa
aaeap* toward tha bam* h ola . I t  appear* th a t , far tha production o f  
a th ick  0 saoondnrj la  In d icated , wharaaa, for  a eeaumdery targat ©f
Tb (poeaitoly preceded toy an loch ©r two o f  0) la  ta ha preferred . Tfea o f t i a n  
balance, o f  e«wr#a, moat await th# mor# d e ta ile d  ea leu la tlen a  ©f CRCC.

Salculm tina ©,f Internal, la© iron F lw  Dlatrlbmt ion
> for % rani mb Targat

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

Sine# tha only p r a c tic a l method fo r  tre a t in# protolama lamlumd In 
targat daa Ign la  tha uaa o f  d iffu s io n  theory, thar# la  nfinal i f  »ti 1 ■ ia -

taraat In find ing how a* t  la  factory  an anawar i t  y ie ld *  In th* caa* o f  th# 
pur# uranlun ta rg a t. V# ham aaaumed that tha eaaaureftant* o f  glcha and 
Staranao© «» th* concentration  o f  % 2 ^  In th* targat In ter io r  repreaeet tha 
fa a t neutron den sity  and that th ia  d en sity  la  daa aa ln ly  t# g r o w  o f nautmna 
with an aaargy apactrum roughly l ih a  tha flaalem  apaetna* tha aourea o f  
tb l*  (groves la  taker to fea d ira ct daataron and atorlppad nautroa a p a lU tlo n . 
f la t te n  proeaaaaa. fa a t f ia t  lea  dua to oautron* w ithin th# group la  traatad

O' * ■ •- • a # a * 1 a •:* *,
e 4 *  «’ f  a  f  *■* f a *. * mW * * 4 * * f 4 ♦*a  ̂ * *** * # **

2 01* s
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W •H*ri»i  to* dittmim lamrth.

1% i* to tto* wgr, to ftod *«lt*bl* f o r  t o *
rmmtm «to«i> 1* tok*» ** •  m » o f  mm&nmtiMl*. A

e . w. ton Atto T o o iu i j r r )  (•©* n * .  i f .

^  to* o f  to* * f f* 3ttT* 4 if fs» to *  i*Rfto i t  i*  ft*t
p m U to to *  to  tr* * t to* pfttoton u  *n* a t M w M ,  V* 
to* p to tta*  for to* m m  o f  * *a**r* toi^ — pj to r* * t, «sbomlag to* A n* to  to
«  lto^«rt#np®l*to4 l M m ,  fto  **«r©* i*  M»pm*M to to anifor* o**r 
• «toU «r*** atotton tototti to* i*r**i wti*. Tto* to raportto to 1WUMJ0,

fto  *fr*«n
to**o*lti«* to tto  «

f to  ©*2®»latto w H n »  M t  to  to to  Cft#* »  i 
ri** m 4  fall wttoto to* prto*ry tot tto tolffet ©f to* p**k i*
I f  mm w t e t o f  i m i  und*r to* * x p « rto m ta l «*d o * le a l* tto  e » r

tm %m*to *H_ljr^* f*gtor o f l . t ,  I t  i*  i* to r * * tto f  «* so t*  t i* r « f t  
w * , * r  **' Iff i ,  inswa to f i t  to i*  to t*  o* t to  to * i*  o f  * ®n#
***ijr*i* *tow*d o* iy  •  *»ry * 1 ^  f* U  w ithin to* p r i»  
foi** * *er ito  to i*  f«*tur* ©f t to  e toeu la tio**  ** to© to

toto to daplieat*.

off tto lt  «** *» to t to  o*«* o f  tto  A w  too t o t ;

> ** M 4  <m w > o f

®f tto Am ***r tto
» mmwmwwf, •  f o i l 1 

«*•*  **©ti©© ©f tto
to tto
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a* sms:»js*jj.aaBaf

«• #, y ** A*

«w e.

t# taking plaea

La. T© a l i s d s a t#  dapapdanca on th a  lo e ia a t lo a  
41 * * (4 * * )!* * *  h u  b e ta  o a lih ra ta d  a g a lo a t « I 

tc  « « h  * m y t i n t  0 ,00$  Inch m lm inm  t o i l  mm tw

t© tea lew

wltfe f t m a  ©f Standard# radian 04T feat* ttandarda to
e* 3 .23

i»ot a ffn a t f£a f ia a io n  dot* tin ea  t ip  a r ^  fl» » lo n  y ie ld s  
the aasp^coaptera  sod a corr*aponding tnorm s*  in tn# 

fina le®  y la ld  of * rv ' occu r# . Tailag Um counting e f f ie la a e y  o f  *p*& aa 
13 .5  d ia in te g r a l looa par count* mSar t&a condition* oaad (tn ia  masbar la 
botaf abacked), tte# data f i r m  Im fa U a  I f  appear* to  ha tn« n e st  r a lia U a  
yat obtained far tha f is s io n s  *m  captnra# t» a Meek o f  I

Tati# IV

r 8 ,  K .

m .

f in a le*  and Captura la  a Mooli o f O raalw using 190 Mao Dsutarona

Flaaioo Capture
Target Pr inary Saecmdary Primary SaRoedary

Mm i I iw Tar gat tar §at Targat Target

12* 1 12* x i-5 /8* 0 .U  0.39 0.04 0.43

t f  a

f:  ̂ f i t  

J  J *I 1
* »» a.;##-., a

i : \  % : •.
H  t .? 111 f. m  #« #: «

F;4r it #*In* # $»&

ICO
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.la Primary mad

i .  ». t . * i .  I* S s ts s l  «ad 5 , M, lad ings

hmm o f th e  eyelo*is order to
tro® no t t e t  a s s l ta t ia a  tm m tim m  of 
tfcorliai, e*d construction  i i M f t i i
function fo r the t t ^ U A P ) ^ 24 rs so tio a  ha#
498* W  the *tacJt#d fo i l  a* giro® is  the lo s t
re s u lts  f rse te u s iy  glean were cased m  m  a te o iu ts  eras* ss« tion  of 0.048 

• t  190 tee  as te ie m ia sd  tg  H* tefeterd^ . Sb# absolu te « m «  iweUao
reaction at 190 Moo tee tees m a w r td  and found to

tbs oKeUotlan 
* This work mm

fo r the
b o  0 « o .  <■

t s t s g r s t l o *  ro to  
is  f ig .  4*

with
the absolute 4i#~ 

MthodB. The corrected cores i»

to  estim ate the smmmt o f  # 3 2  p rig iB t  i s  f W  tm 
m m i m  priaary ta r g e t , the cro w  m t t «  for  tjte ^ * 5 *  
tao hmm deiern iasd  m  a function  o f  dtatteron energy. Since tb» mis**# glean  
U  preeioue reports were based os the o ld  fig u res  o f the re
a c tio n , •  corrected  e x c ita t io n  fun ction  bos boos ca lcu la te*  sad i s  shows i s  
n g ,  5. k t n p l i U a i  o f  tb s d ots to  BO te e  in d icate*  os 
t lc n  of 0 ,0034 bare* i s  t s s  energy region  fro* 0 to  Iter,

i t  i s  #>3 is  »

I  s t e l l a r  eseibatioB  f tew tl## fa r  tb* : 
10 n r w t  of tbs

1h<2J2t4,4*i>fb210 tea  
to th is  cross

section  i s  Important Is  d s ts m is ls g  tbs ooolisg t in s  of product f e m tf  i s  a 
tb o riu s  primary. lb s ex c ita tio n  function  fo r t b i t  reaction  is  shows i s  f ig . 
4, t e t r a po U t l a n ind ica tes tb s t the eeerage cross section  fo r p i®  f 
i s  C.002 te rn s  la  tb s energy region fren  0 to  >50 te e .

« f w  Jgjg * w * # /  ™
Hu* w ill t e  high,

M
of

-£e £ m  & n

0 9 m
eeluss of the a,2n reaction  
i s  fab le  V.

6 te e  U -« tee  spse tru a) M l
10 te e  (1*18 te e  s P*ctm»} ©.75
45 te e 0.05

___________ . . 9*95

1 m b te rd , ?%ys. te e . £  H W  U *4*J. 1 ^ 1
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H m im  I t*14* m  ft

IU *. m tr n l,  W. M. t .  Oftttft ftisd a. B. 0

lrr*4i#t#d in th«

lr. m  dtmmfomr m i  %m®
lawftttffttfttf firm ft Ur*@r of # 5 «

n»*. mm 4ftiA m  %«ft«ftUfti w
■Hi f t o l

ala«4 «t 
d itw ftifi^  r « l« t lw  to 

f l .

fr w  45 to 5© Hwr.
U ,a s)cH  y f t f t l i , m* r«P4i%ft ftjr* e l m  la

* *  n^ n  n-£u*' — • y  a a r *” ’

5.0 0.3
5.2 U

o#3
1.1

5.3
4 .3

84.0
40.0

loftft flatten ftfi4
F rftlia ia ftrj to ft 

thft rmmXU for toto

la tftorlai
ttw

saitorW  v lto  1/2 *U  ft 
fo r  to# Al27(pt >p*)ift24

@f toft

r i *  a lto  J9Q Hot frotow
«* wnualifti.i Hw 5 a i l  t

ftlto 390 Hot 
la w  1 

a l l  tftorii*aria* targftt* 
«f 10 «L U i-

m t Sft* ftr, M, If* 08* to, h,
~ > ar 0» ftctlTlUft* war* 

pr@ii.et4i fttifttlftd tr# fl; 
in

1® TaULft T il ,  UtcfttlMNr 
•&*» wi t*  990

r f c  m . t .  m «ftU t s te im ftity  of ‘ I iiif iin ift 1990.

i f HF ! r* »«* » ■ * *« "#» » ««« f *
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Tafela VX1

mmm **
---------— ~

Tb

m 46 1.5 M 0.9 M
ftr m U .5  *fc 15.0 mb

91 f a  mt n s  ofc
W m m s m «#

m ms mb •

* m n s  m 48,5 mb
e* m 11.0 ofe 12.0 rb

m  • J1.0 * t 34.0 a t
Ta m 1,0 afc 6.0 mb

m

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

1m ««4ar 14 d^tarmti** t to  ah ia id ing ra<|yirass*eta fo r  HH oaoXtag 
o f * »  to rg a t i,  and tfe* lo o * to ra  h a w d  o f oeolast *ae*pa, tha la v o l 

o f a e t iv it ia a  it td m d  4a th< coolant* ssaot b* tas©%®, In tb« oaa# o f RaX 
eoolod fo rg o t* on* o f Ma M portoa t a c U f i t lM  p ro te s t  1* fka 2 ,4  yaar | A  
Fra lim iaary aoajmrwMBta m m  %km eroaa aociion fo r  t ia  k a # < 4 ,4 n ) l* »  roa e tio * 
i *  J f #  «4 a t 190 Hwr and „  130 *b  a t 100 Mat,

la  tfe# eoaa o f a wator eoolaat ooa o f tfea la po rU B t a e tm t ia a  la  
tli#  53 4ay Ba?* H »  erooa aaotioa fo r  tba 0 ^ ( d f k l» ^ , a } * t # raaetioo 4m  boaa 
• m m t M  i t  9 ab i t  m  Nav.

k  » . U H  md 1 , 4* R lat
M g

la t la a t io a  of M a a c t iv i ty  dlfftaalng in to  MX, baaad as IB aaroU M l
e o u l4 w tU « M , ladiootoo tfcia aouree o f a c t iv i ty  C l  4a i t m t l  ardor a o f 
•NP^tada iovar 4fcM th a t f r o *  ra o o ila  M i  d lroa U y proMoad a e t iv it ia a  la  a 
■fcX coolad bar* thn riua  ta rg a t, f e w w r ,  tba t» tr*M K rii«e  o f a c t iv i ty  in to  
tka coolant by eorrooion o f tba to rg » t a la M o ta  and a trw rto ra l o a t* r ia l M y  ba 
v«ry important fo r  te t t i Hat M i  t t h f  coo ling ,

I  afeialdod M o ip la to r  bo* to  ba M  in  atudgrlog d ttfm im  and 
9 * ^  * •  k>»M t oM gla iod and « ^ i n * « t a l  rM u lta  M ould ba i t t U a g t  
W H h



a. e. o*isu«9
c u e

tetJM i t te  p u t  <psrtor I I  te«sa» w i4 o o i Unit * p m

5L?2r5Lli^ •  Jrssrt

41 though ao s t i te f *  mm rads to efetsie o p t iM  r w o l u * « ,  Um r*» 
•a lt*  ao tho | f w « t  apparatus te w  few® aoooptafel# fa r  0 m m £1 ass .
Tte *pwk to t e l le r *  r a t io  fo r ao a iliilaU o s rad ia tio n  (0.5X1 Mw) a©4 tha Cs**7 
gmmm-rmj (0.661 Mtel I t  about &, sad ths oulas te ig b t «■• n « e  rmlmUm  is  
liaoar uitM a th* rw olu tioc of tkm apparatus t r m  m m  to about 2.* Hw. 
fba lAStrsBsat Is te« la rouiin# spars t ion.
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14. NIA CWEHICAL PMOCiESma

f t t f —  I w r a

l#  S» Hlcfe* , If* 8 . He to y , f» C. m o t* ,  4* $ *  Item* A* 0tt*©fe*i*d* 
f .  J .  ira toefey , 8* K* 0*refc* *«4 I .  L* t o t t o m

f f p t *

C . j t e i c i f
0 8 1

t S f M U t t  f r y n  m  M H Q
i

both to* Pur** pro**** ( t r ib u ty l  phoophoto a t t r a c t io n  and
f l k A  B"iiBtiitk •»iA*aa* f  OfcOfr #WHr 7  f l r ' f  3 ^  1 lliilrP  raM fT iia#  *uJ*aattt ia to # *  t t f i  rii'lM f T^lOl f tr#  4  .grUiTt -an t-* fc#  i m  I Ii l l  prCiw#S# V i w U  Qmm&mmm wm%C M m w  aPjffiI*8 Si-/ #8 ^ Ul.r#

to to* plat On t  sutoailoii ttoto for mMmm mfatmrnUm mm to***
•# m$m4. m m  #  I  -%#. #% # **1 * * *  m »  4  -r gaw 1 #  f ^ a t e A t o t 5* #  to  «>$ff4a%#?%A*fc40aa a t  1**®*gr&l HMto # !& * *  a  gkM *  *  4  ;{%#JP I US p&HMill-*188* H* p r w lW %  |  W lrl^  p r e w f f # !  M l* MP91PNM88 88
forroao m xjtwm t*  to  r*due* to* p lu ton lu i to to* pin* tor** *tot* followed 
by a n i t r o u t  ac id  o x id a tio n  o f  p lu to n iu *  to  to*  p lan  fou r t t o t o .

Cwrant l&***tif*tioB* toe* th a t *h*r**a f*rr«M* ire® 1* »t*M ii**4 
for loaf p*rloda of tin *  fey to* pr***ne« of i t t i f i a l i  ac id , I t  1* i t o l *  for
* tuffs, elans t ly  lo s t  period of m m  without *alf«*ic acid  to  * ff*« t ^tttoviti** 
reduction of any Pu(fl} which nay to  pr***&t. Us* oxidation  of farroua Iron 
fey n i t r ic  «xida or n itron*  acid  to* fe**n found to to  au to -ea in ly tie  with *
Mi in —■ inniit ----— M J t  -  - —•* J k m  to  41 *& — A a f c f c *  t o * t  w  *f j m k  <•> i  h .-j ^ u » 4  I  m m  m M M fc '#  m u M^wi^ry i 8̂ |*j.«  €̂ 8S ii8 * *©11 •  1^881101^8$yLy xciiiffi im whm^ A mBI p w r i # i «  **811084
to* f*rrou# ire® o l l l  to  a t nanrly f a l l  rto u e to f o t r o f t i i  o f to to* aeawtet of 
it#  41*app**r*oe#. I n i t ia l  mmmMtmmmts iodiooto to o t to* induction ported 
i t  p roportional to  to* aqwnr* of to* fnrre** oonme t r a i l  an, towwraaly pro- 
portiooou to  to* hydroc** ion oeoceotratioo , nod inw*r**ly proportional to  
to* th ird  power of to* o itro to  ion aoncarntratio®, Tmbl* l  | i m  m  iodloo-
#  4  j w . #  t o  O  4 -air .a **, d *  # .  t o  j *  d  H A t o i  4  a ^ a a  ■*** o a d lt»XOCf HT **«• wmmm #C  m w

Tabl* 1

H*+ (N) r  to) n O j* *  Qp 8 G j“  CM}« mtfi
7 to* i n

0 . 0 7 5 5 0 . 0 0 0 1 , 7 4 3,48 so
0 . 0 7 5 5 o . l t o 1 . 7 4 3 . 7 7 10
0 . 0 7 5 5 9 . 2 3 4 1 , 7 4 3.77 6
0 . 0 7 5 5 0 . 3 1 2 1 . 7 4 3 . 7 7 4 , 5
0 , 0 7 5 5 0 . 6 ^ 4 1 , 7 4 4 , 1 0 1
0 . 0 7 5 5 0 . 7 4 0 1 , 7 4 4 . 2 4 2
0 , 0 7 5 5 0 , 7 3 6 1 , 7 4 4 . 4 2 1

* LlJKj iadded to mm*i *itp» r  to*® to

f ' l i t

4 #

■. » ,  • • *
■* , * n • ■ •* >. - ‘ri- -I. :§ *•« 1 ■#■: '#■'

# : :rk#
Si-. :. ■ •■•f *

■ ■■■■ ■
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too addition

o o r if i to .

Im th#
» too t® to* 

•  study of t  
i t*  o a ^ io x la c  o f p lu to « i* ( I T )  mm 

wo* found to bo 5 .7 ,

tiofootosy la  
found 

t o i t i -  
l j  fo r too following

W n )  ♦ ** «  •  **

mt»g to* mXm l 2 *  0 .2  fo r too

*2
BA •  H* ♦ I"

i  am  olM Utiac i | n t  w  t r i« j  w itt p iw tta iu iU f)—4 ,4 .5 ,5 ,5 ,4 ,* ,* , 
» ro  .  1(3*4) artta-dleftioropfcwnj'l-bwxaa. 1,3 d i« u  (fiil)  .  

o f TTA. fho ooootont fo r  too m o t io n

J5 J  to  bo 1*5 * 1#  toon using ortoo-dleldorobonaono as a sol son t ,
m i*  is  almost too mm  onto* f«aH  toon TTA io mm** a #  so lu b ili ty  of 
M i l l }  to  o rto t^ to lo roboaiso iM  is  o ,0a gf mmmm, sol»as*w  

* 4 J  to to to to  rsad ily  toiafe goto ao fro o lo l lo tio n  od
Ifcto to r  W wito too o o lto U lty  of M fTA )4 ia  w w ^ m h i

0*06i g, m is  work was dooignod to  « tp ier*  too lo o s ib U itio s  of
wit TTA in too to o lo to  proooss f a r  p la to o n

m* oMsroo't.ton 
to  0  f  m otto* of

so ld , to t ra tio
■ * # to .......~L

tlreo o lo o  frsn  2 §  wm ooU tlnno * lto  TTA mm *oo~
* * c id . la to# rang* of 0 .1  g  to 0 .7  g  n itr ic

l i t
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_  1 «®ta*i am t to  *f*Ut m  *-4ieia«r*tontoto to lito to r  tto*
tto  I f  #tra«i to t to«rU r ttoa tto  £1 a lm a .

tto  H a t o w  ftoa tto  top half of t to  I c o l* *  1 . f*s tomdc to tto  
* t o t a l  to  t o n  to* proper » T to«NNaitf*ltoat to r Hr«oaii» M!J a ctto « ^  *

M M M M K S L M M  t a t t o t t o  jtojWto Irrtototto  | W i a
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5 jmremt TSP/OCSL
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a lu la  t« ra  s iM r - M t U v  baa* i t a a l f  D m  D m  m p ia ia d ,  Dm  w i l l r o  M a t i r t l l
* •  m » lo ta  M**n tho p**§M mtm f i f i i t M .  Dug m  a t p rw i at  bolag u m M I i I .

ft-od»ot Coataolaiihta i f *  L* tea r* SStPC i t  4K»)

4* Itn o o itg a tte s  Dm  D m  atartod o f f la a io n  prodoet o o e th a lm ta
f m  4-12 ta rg e t* afclafc *10Dt Da p o ta o tU i troofela aafcara in  a Furas-typa pro- 
«*•*•* I M I m  o f DIM M Dw iter o f  PoO lo-tia f r o *  tha CXI* too p&a Dart Door 
«* i *  1a  a T 9 *  OQ. 0 *0 0 0 0 0  O foto* Dot no d o f ia ita  oeaeltMiooa ara oooUaDlo 
• t  proaa*t* .

lOroo Tromrm  (ft. 4. Lavia, CUDC a t OKML)

Studi*# Dart aootHmoi a t DM JliAc* to  doaalop tho f tro o  ffoeaao 
f« r  «ra*il«a# p la to o l* *  out f io o lo *  p o ia a t  processing ** lcD  appip to  w m im  
loadad 4-12 la t t io t *

ipM rr /U * lo o  au lfa ta  la  propooad m  a rmtawXwH %» DM 2» f t —
PT tha fo ra *  preoooa Uataad o f f o r r m  M & rm te  to  aU alaa to  i m  fro *  tha 
ooat# atraaaa. DO* ahoeld p * r*U  a graator radoctior. o f tha oaato o a lm .  
SadootioR o f tha v o im  to  t4a m o o d  p lu to a lu * cyel# la  alao propooad and a 
o o lm  reduction fa c to r o f  25 la  aspaetad w a r tha too e fe laa . Tha add ition  o f 
i »  wefcaufa *T to r tha w o d  cyelo i»  wpoetod t#  §1** to o lb a r c a lm  rad iic ttoa  
fa c to r o f 15# la r ia g io j the w a r - a l l  ro d w tlo *  fa c to r f r a *  d laooloar food to  
r w la  Dod o loato o f m *  «ba to *  aadnago col can alao pa m ito  f t iM l r o o n l  o f
ooofcitoaaaa #tr~[nn*f #isj* nffrl1 ..sf ■:-■■■,■:.-■.w S mS  £ Irani IHV |3JLY*CMMiMM*

{« , 4, Loot#, mm a t  c m )

Dm  taw o f pttloo oa4a**t aa oootaotora to  tho fm m  apota* haa 
eootissod w ith  a m  prograat. Approach to  aquaro w m  opara tlo* a lU  aot a 
ra la t la o  rodactlaa la  tha 14 o o lm  uranioa loaa Dgr rcugfal/ a fa c to r o f j i x
M a M te 9 M ltedD*t r f = |  # jfe | # - ■€ J O h  ^ 4  #J<| I  wm%% mm, M M 9 M  l1 T -a r  i  *  #  r> r r  t  l y i y p * * *  0 %  a m I ) . .* 4  a«3 9 ®. a*© mmm 11■ m ®:w W*o ĥPWmPDHTg r Ii wiHgg

©oo«ro a t  a iooor fraqoanop.

4 AMO a m  in t&* p la t# *  c f  D *  9  po lo* s o im  >or*D ooottao Dm  
booo gfto h f ^  23 p o r m t  f * »  » • »  la  m  a ttaop t to nate m  aootloe
dl«Httt«r tho mm§ m  tao ostrootU * ooatla* i i a w t o ,  fiaa  p *ro a *t, 10 * r $ * t  
and 15 pwoaot froo aroa platoa w a  triad  with tha 15 paroaot froa aro* platao 

th *  boat ra o u lto . 4 cooDlaatloe o f a p r «  pslaa war* aaM tha t o m  
M o tlo *  15 pMrooei f tm  araa platoa rooultad la  o m to n th  tho oranlua lo o m  
to Dm  T 9  th a t occur if t th  23 m * * « i  ftroo a m  platao and R o m a ic  poloa,

-Ii* 9» m«haiaf 1. fer^aldor# 0» l»« MD^ 2* Steaaffartii*
H« ! *  DOdhMMi aad S* 0* fta p a r

Dm  aa la r o f f  a r t  o f tho group d m  Dm  doaotad to  M t- i i ia t ia g  pro-
m o  doosgpM am a t te r itM  ropaaotioa p la a t.

to  r t m  MA daaalcpMot p r ^ a r m .  aoo« m: f ta t to o  wm



I

- i  .a *  d o l -im d

toolag *snda «r tfc* «Mit of tfanrloM f r m  Irrad ia ted  f m l  and tbo «M*
9# purchased v irg in  tb a r i tp  *afce~tti fo r sooporiOQa* Th* H W i t o i  «f W i « »  : 
nwthoda of processing and « “•  •!»© «*§*r invesliga tion  to  anafels *
decision  m  to  * * th * r  i t  I# proTonfalo to  soparato daring proeoootaf or
allow i t  to  decoy, allowing fo r Increased log  storage oopM itr*

fM te la o r y  e a le u U tlo a t naro M p& eted on t te  4 i r t iU o U « i  
Uen o f ttoo thoroo so lven t fo r resyole of tfeo tr ib u ty l jfcoiytorte and kerosene

A octm tttlo  drawing **• i la rU d  on equip**©! neoe»*ary fo r t to  h M  
p i i l H  plus dftdMMMtf feed solwtio® preparation , product and s a lie n t p a r i f t -
§»it«* OgttipMHBt.

m o t  n * » t

Preliminary process desigs s tad ia s  were ocop* -tod oo o concentration 
and packaging in s ta l la t io n  fo r M gt i t f « l  M t - g w  '■ •to*  t t m  %Us Uvmmmm  
p i lo t  p la n t. Tbo ooo o f %$ %m concrete blocks, eaois encasing AO gallon* of 
waste, is  envisioned.

Design continues on sp ec if ic  equipment and fa e U lt le e  for tfee p i lo t  
p*. am propar *

a a -  ^  A.,M.-.aoa 3fc„aa--- ^ ■ -a , ,A ^aa A  Ar 4 k  ■«. O nK sl& %  i a  a a a . j | j i 4 a e v A - j f c A  *jH§-♦.#% dMji JM HTbo repo rt doriaxag asseres to  too p®»£*« aooociatws m an oporsmoo 
of A~U rthtnios 1 separations processes has b*mn completed.

Messrs. N. fbidnan and t .  S tayer law* reported to  tbs Qamloal
M S- -  a ------f l t  w H i « 4 < i e t  M idp i l i g  # W W  & i i # A  i k  t  !  •' f  A k e e i a 4- m .«W K  4 d § J jg p S * A  f l y w i  k e e w* - tlM M * •B io® *® * # ■*» hffimWww *BBg ^^B^B ^BB^B
w slgM d to  tfce if t i t  Operations and Are© Process daa lg i gpcups, re sp ec tiv e ly .
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if*

t*

y*i*

p l e t t * *  w k  4 f  toe
tilS ) B ria n * , t t a  

fw n t th a t «a

. OB
f tfb iii , (3)

t o
ef f i f th

•m lym i*  e f  toe p U ttia g  
*he«14 to t  y i* U  w m l

i©4 f  mm& to

r*toar I m g m ?  ea leoU tltoa

representing to# 
a rM t eqaalio to . U )
p l r io e l l f , vSthlA toe f ie ld -p lo t t in g  m d  o rb it-p lo ttin g  e rro r* .'te * toe m .  
son ified  tad to e e re tie a U f  eerreo t plotting  Method* (1) To aarry m% to#

in se rted  la  toe
to be ri

o rb it  tfew jf to  higher order* la  •  
to the to g se ite  f ie ld  w n  f<
« t to l  «ad red ia l e to b i l i ty  « f toe 
t to l  «a*ly*«r awthode developed « 
to  even aw e  d i m  s u it  thee bafor 
r a d i i  to il*  avoiding « red ia l 
^ t o i i  reached. 4 4e«i«ia» i 
•©del m grietie eh to* ueiag « ee t 
Mrtal e to h U ity  to t  allow* the rad ia l 
s tiff  oorreepeadiiig to  * 
to  to  able to  rtogy the nature and 
a a p ir ie a lly  on c sedal eeale .

• the a f te e to  e f
calculated, u^ing to# 4i f f  

th ii  pwrpoee. If MM f « M  to  
to aa isto in  a*ial • la b il ity  a t Urge 
" fĉ Thii uetii 

to

• f f e e t  to' eeeur » t •  
to* order e f  **w# to « 

e f to la

^ r f f u u i r t ! ^  *-a^*~1U>**r 4 1 f ,*r»o t i<u
'  • •«• '»* *r* ilM  **»oB«nU»l <ro.ru. of to* M c iu * t< ta  i f t b i

“ “  reglo®* to a re c te rU tie  of uM tobie m m trn  m qm ttm  m lu tlm a t i f

to tof t ^ a i r H f "V *  *  V * * * *  Tie*
tog to elapHrytog agyreatoa t leae  ar to suaw iaal to*
m lv tm  hath a»to©to w e  mm u t o  -*y.

4 rev e rt f* to  to  iaeued »i— »rla tag  toe th e a re tia a l and agplrtaal,

^ f * « f  to ipw rie i «f to l t  rep o rt * topi*  e f  ta to re e t mm 
•to# ef tortopi rf ereeleratlag eyetoa*. toil# to* toil of t*U 
to to«  carried  to  I f  M e ta a ito l M  e to e tr le a l  T M tff l ir t ii  * » » ,  
retinal » « U a » to  ef aria! etabtU ty tad other wjpuiH of *pe«iru  pro,***!#



> U f c »

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

A N u t t e r m i  p o rU *  ©f tks croup'* sonputisf fnelliU oo oott- 
U*s» to to* m » M  to l* rt» t stadias, sfeiafe a r t  boiac roportod sltoo lnnu  

•AAiUoo* io#i«» studios on tbs Hark II llaoor seeolorstor «r« M a c  
oorriod on Is aeUnbomUen sit* CkfiC persons*!; tk ls «ork &• mmmmtt— 4 
from tin s  to tins In ifaslr reports.



w a t ir im

Mi* m e m *  m m i  m m $  s ic w m m

W*9t

dAffaim aa t m W  auppliag to mmk p a ir of m U i . te rn  fo r i  p a ir  of 
i«%i% e e lla  mm teati o»ri#» tea  t «  of tea In* ta rra n t*  m i  te a m  tea r< 
wmm owwUtim t e l  la  m t i o r  aa rtaa  te a  i l f f a r a n a t  of th a  • arran t*  m i  
immo tea aad im  pim w  a—m taa . I te m  aoBtrola am  m an ta i la  a  a H w i  
^Mf***1? . ^  W tho teak aa ab iia f  tea opam ter to  a i ja a t
so il ao ad itlo m  tell# wateaiag H i  a f f t e t  aa t H  teaa* A im  th e  # arran t far 
**••• •***• J?  *•* • ’W ^ ^ a i fa? tea  R t e t m i  teiefe earn j u t  aa a m i?  aa tea

A parteifa&a Manual jAmmm a a a te a i jfaaa Immmi ad tad te  tea  pf * apply 
»a te a  operator aaa a m  te ja a t  p teaa, aai» m fw atla f i a l i ,  a a i  tr im in g  ao iia  

a t  a teak vladow.

lha r t  teaaa m m  m atea  (fo r i a t e l U  aaa «3U^u«4}
_ .. tea 1*3* lojeetor to or

w i barn Aafloi tioa  am diaappaiating am  t&la

m  a te a ia a i aourca (aaa F ig . 2 of tea previous ^ a a r t a r i / ,  ftaport, 1C*i/-15?J)
rt%li * m eu ta i gpaa&rotrai} tourae ead tte r*  t e la  aotfroe ao rta  M f  m i l  

* 1*. u >  J U .  ra d ii * * n  1* la  m a t r  sp o n te d .

V * m r  e o lla  karlag  a r a d ii!  a a ta a t of J  U . « d  «  aa laa lha l
, M ir .  !ir* * * • 1,111 Un” - « - » • « « *  «f1 aa t r a  la  * U . teak p a r ,  w  uppar and aaa la a a r , aaa aaaaaetad la  aartaa 
fie aappiiae through I te  mm aoa tro l c Ire  a i t .  I t  am  hoped te a t  teaaa a o iia
wild proaite  a  p o a t i j r  tn p rw e i m p n a tta  f t  a id  fa? e a s tr te a l  aa rraaM m  of

■aMpaati* tewpa te a t  had m la ta e t ia m i i?  teat* b u il t  in to  tfe# present poles.

str u w ts a S a :?
J* ateoate tela ao a li te  laprom d m  I f  * td g te r

A ra d ia l run using a  f u r r s a t  p ra te  aooarsd art tet te ia a  iu * r *  a r

ibaat teiea aa ante aa teat eaaaurte alte a alailar^mte
«  fo i l  (3.5 * / - * > • TO U . t  o te t te r  t k l .  te STTHllf “  *
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found that t to  toast raaauma m  t to  iw w a t  proto k m  m U  and out
o ff a tarp ly  wtoa to* probe a t  sigr k i l l  was pushed la  s lig h tly , 1M» wee 
tree fo r a l i t o r  t to  I to f  escored proto or t to  1/2 a l l  f o i l  severed proto , 
la  add! t i e s ,  t to  r a t io  of c irc u la tin g  to rn  a t  I f  la* o r  Ik  la .  an a  k i l l  U  
too a p i l i  boa* waa tto  mum for o itto r  of theeo too protoa. Thus too oaa 
fool fa ir ly  confident that tto  toaa too tto  proper energy. Tto observed 
current d ifferences probably arlao froo t to  difference la traaaadsa.'.oa of

ttooo p r a t o a ^ ^ U ^ b y  t to ^ o f T k iJ T v S t o g T d ! ! ! ' ! ! ! ! ^  o f t H S t ^ . ^  
**jsee oooa^ooldoat toot tto  accuracy no wonted would require aero Una aad

Tto snouted source aaod U  eon jrae tloe  with t t o  too rad ia l flag  
a llp p o r. to do flaa  t to  ax ia l ex ten t of t to  f i r a t  two or aoro toaa tam e 
aado I t  possib le  to  aoo Indiv idual tam o of t to  toaa aad tone* to e tto^  
t to  aa taa l toaa path quite accu ra te ly . I t  was found th a t with t to  o w n
a t  t to  1 la .  radiaa oa t to  0° b i l l ,  t to  toaa could to  b rat^ tit out to  #-1/2 la .  
on tto  120® h i l l  and I t  tto a  blow up ra d ia lly . 3oo Fig. 1. tolag t to  throe 
b lU  protoo i t  waa found th a t t to  toaa waa wall sente rod out to  5-1/2 la .*  
then aueooaalra tu rns ITtfe through U to ) on t to  240® b i l l  f a l l  one on top 
of tto  o ther wfella m  t to  o t to r  h lU a  tto  lum a inereseed s te ad ily  la  rad iaa . 
tbaa t to  o rb it  oontor toga* to  neve a t  t to  7th or 8th turn m U l  a t  too U to
tq r ta b la l<a* t to 1̂ 2 ^ r t Z  ******* J®f,l®r  <»«uaiae t to  toaa^te toeoae ra d ia lly
Graphical o rb it  p lo ttin g  showed th a t a w a a l l i  loealisod  ragnetie  tosp la  
tto  f to ld  produced jwei such aa af fe e t . Iron added to  too polos or to m o lly  
a t  5 la .  rad iaa  aad 60® aaieu tb  waa found largo ly  to  a l le v ia te  to la  d i f f ie a l ty .  
Tto tnmp ao tl#  could a l to  to  wood to Leprove tto  toaa p a tte rn  bat worn no 
to t t e r  toaa t to  ex te rn a l Iron aad worn considerably leaa convenient. Tto beat 
ex ternal Iron to la  found waa a 2-1/2 la .  a 2-1/2 la .  x 12 la . place a t  5-1/2 
to . aad fO° oa tto  top polo only. This la  new a fixed  add ition  to  t to  aaebiao.

la  a cheek of toaa p a tte rn  s e n s it iv i ty  to  deu 
foiaad th a t t to  too a lig u ran t waa not a t  a l l  e r t t i e a l .  6 1/2 to . extension to  
t to  ra d ia l edge of one aide of one dee a l i to r  ea t to  top surface or os tto

rfbee produced no appreciable change to  t to  bees o r to  t to  operating 
l i t !  one*

a x ia l a a e U to t io a  b ltorao T t o .  and** to !*
t ie a a l  fito i« m |*  iao  F ig . 1* Bgr ad justing  t to  flag  d ip p e r*  t to  anplltude 
Of ax ial o s c il la t io n  could to Increased or decreased, ind icating  a p a r tic le  
o sc illa tio n  and net a radian plaee ra tio n , d ie s  Ip e t o ^ i ^  t to  r f  dee ee l tag* 
tto  rad ia l ex ten t o f an ax ia l e a e li la t io e  could to  varied to t  tto  o ra to r of

t i c  and r a t  e lse  tre e ta  t i e .  tSSiag in to  e n f a n t  • to * t r t  12 isg°rai i "Id j  ae t-  
1, th i s  obm m d  ea lra  of r # la  qu ite  co n s is ten t with t to  t to o re t ie a l 

m ine sa leu la tad  Ip Judd.
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n . m-wm m&mm fmsm
ML §*u*|jili#eld, Mb J, dftfceheeo m i  L. Maty

m

l» tele imrter tfe# de# plttoe mvw MyytMM wm developed to the 
peiai liter* t«»toln*6 mwpmrimmutm v l t k  the be«*. <s©wM fee dme. Tfe# ime 
mm Marked u| W better tMm ; oil* at ttie full redly*, $«rf*#§̂ s4Jjtg to l 
**wr prstette, far tow  eoaree f*oeetrie» were tr ied , aas tbs rediel di»t.-ri~ 
buti-on of the toe* mm wmm&mI , See* «rfor.lis#»t* «*»*■• a tka*pt*il witfc ee* 
■ueieretleh at triple the remnant frequettcy is**! thee# mre tjtomolmim.

*
ateriHf to* period of tfeia report, eeeerel &mmgm§ fli tne rf 

«f«te» mre aode. 1b eoefe of lh« fine! myilfter efifoe, a %„G IM iCA 
A-*'505 tetrode me in*toiled te reple-a ij|* JO K« lleee JO.OQGA tube pre- 
fiomi# mod. fifclf m* tut# feller# feM «i*«e ©eourred, • frid-e«tiled# 
•feort of mcerteln «rifi*u Mem***, mam «<Mt1tton»l protect!#* oylpamt 
e *  *leo edded.

ditfe the dtomldyMMkl of the y e e *  »*r#» e je tm , i t  do* fceew 
pMolfele to cut. Peek the rl* j mfcisfe rnr*  tM ite a  mowsid mor. m «  to  decree «o 
the in te r-d ee  em y liftf . t l f »  of the  d*e«# ahtcAi ere t i l t e d  e l i y t l y  t*»
m rd  the *edl«i» plene, ere  see e n tire ly  *#f«»e4 . I t  dee aieo beett poee itie  
t*  aetead the tip* to  e i tb ln  1/2 lush of .BdMiiwr e ith o a t eaceeel## edd itiooe l 
30*1̂ 1 io f .  tSee Fly. 1 ,1  Mm 20k# eerlafet* m pheltor*  he## bee® adaed to  
MM* Je# r tm .  Itveea Mevo leereeaed r * f t f  f ISO e le rm io ro fe re d e , Md f i r#  
e y ed fMwipiikjg 'to to# eeree •o to re  to  ©teteis #»r l a t t e  U rn ooae lm t of re~ 
efwaee. A o m tro lleb l#  i l e e i m S s  delay feems to m  added to  regdaee t i e  deity  
ilf*#* to t,m m  the m e t t l e  to r  end the m p i i f i« r e ,  Tier# ere now f i f e  •ar#«**j 
the CA wad sd dee e tm  ph«*e ser#©# «itisfe eofFoeA the & mmi A e tm  m p ee ito re , 
the A platOHPfld m p l i f io r  e ff ie im e y  eeree yfe;idfe torre d te  the A i t o  m p eei- 
td t»  *ed t i»  OA &A m p i i f l e r  p 'id  pfeeee eei m e d id *  OBBrrect the e leo tro e le  
d e ity . dpetm  1# deemlMed In d e to ll  1*  9GHL-L4M4* 1M * th ree -pkoee
to reiu py*um  .« »  opereted eery c e t ie fe e to r i ly .

®fe# 'reAldi dtetrUMetim af 'the imai 1* the tferee yhete poo tt ioo  
eesj«#«#♦ *r^i with hjwirefm ie typified % the foUoedJkf tofelot

-ydrc^:. 1m Im* with 21-i/i KV Pee* Rf f e l te y

21#I  t i l l  I l a ^
1$ 2
9 .0  3
1 .0  4
1 .4  S
2.1 t
1.1 ?

- ----------------------------------------- 9 .....
1 .3  9-lA

%a f e l l - o f f  rep ld ly  out to  about four t fee- ffcU-

|  fi ; i
4 #  ##4

I f S
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®ff fe*c«pft* IMP* grustm l* *  bm* « t * | &•*# ®##r to e  *11* ®t *lgfci « 4  •
H ll  to#** ftito aaa& apM asrc aware# «m£ f t  Irf §«** to# m l%##*, bm&m'it 
&m*m mmm *te*4 m im  to# aanCtaai g4ft*t* gmjpmti® ftelit »i te# *«rri,*r
% fw*r par  it e at. to### 4§i§ pat prwtoea mqr a igp ifltopt mmm» In t*w§ wpst 
raw-ary* itoilii* Atotrltoitim*

£¥«%<»# mmj to MtotawipPi t*§ «tte«r wnotoft fey #to4 t#*#NM#i|' 
im g  *r ir tf iS n f  to# gm## *|ffaraaii*a imlmm* m m  aaat tm  r f  frmtvm*ej* %® 
!»:»*»tlg u t#  tm  L i t l t r  #5 ais«g»» aoto , «X1 tor## -imm m m  t t m  to*#to*r ml 
to# mmmr mA to# wm0m%$A ff# f4  4r#ffftfta %m mm t o t r i  totoP* *%# tmmm mm- 
• i t  ml t m  M m  rm&im tm $m $ * fm tlm  m  top i f  tm  4P«P* A to## tMHNl to 
to to# P W  #f *i»*t * n il *t mmm  laMam rm itm * ttm m  to* #*i* par 
m  tel# «&»§» i* Iff t m ,  rnmmm  tea *i » gi*« m M m  to
torr«*«#4 fey eta** te# to te i aMjitpf mi l«m » 't# t# |.«raato#i  % • Itarter #f
##e. r * *#« ’*r:.ft •* tm  fu l l  f&$tm. ■* .. *• - s
toPPlftitoi t®Pt aapartpamt# amMI apt to parfftWMwi to t«t# mP# #*
spar# \Um*

to tap tor## pppa 1. <**§#" a p p , jHMtrm f ta p p  #•*■*
t r i m  wife to* *m$tm an to# aaatar mt t ip  aMtoiir*. ; ♦## i a a ta M  m  
«rc-» « ring Papad aaro ftiarrouHAlM « p e t ,  « maPm e f t  *4tfe tm##
•MNP* «mI to# la ttor #4to tor## awimlamtor ftlito a#P -*t®t#*iri«» of «r 
aaaiy #l.to up to  Hia tor 4 .c .  w l i f t f # .  Tto ^apan sure prm m  mmt mm*
cmmsftd ftitomiffe filito •#»«***.! imtfttoitfawai tm PMtorftto1 ftyft'toft to IMMNto 
ft# M l*  Ttor apto «r« i# ypumijf r «  ftt *teat tap « p p «  #r* fttpr##! #ito 
» l /3 t  into Mqa ftprtprft*

ttor tort# to* .̂ p̂ totarm m# **#ftrfti tot#r*fttii^ pr#|prtl#< toito
Um feftft* ftlto rwlifti* to«af ifeftft# «r#: to# f*«t tmt if

to* piitivft or fî pittftft ft#̂ a#«iftft rf wmm to pr*#ft»t# towi df to* mm itapi# 
into ©f • /»  lilt of ofpprito »I p  m i l  a»t to MNPttasirtoi »to«tt >riMMil f  * 42-»»,
for to* protoffi r**aa«ftt MNtgMtla fto .ii am fraapapMy, ©to*r i#na «##■ ■» •«* 
o»l*r»tft«5 s»r«ijr ly  atoiaptof to» r f  ptoM mmqmmm* t  anfMMNito rapprt to  
to*a# ifinrftetorluUaai i# ®m* totog item otom MipwpMi «ar# spipm
•uttoftlf ftitoiiiftvm* mm® *ailtl|ift toaaa s#ml*rftt|#» to mlnrngm § to 
« y  pa** for a ©f • apy 4"«» *topt to iflHivtoi %# *»te m m 0 *
km ttym  tolto I# torp •% to* wwtar to pton# to fttotottop*
to M  sm  to  lo o t  fejr f tlf tc iro f tto tic  « to  apana rto rg*  ato-fM Pitog* * # .  ■ 
iito of top Iftttor mf f mt  ni iaurg* rtoll P>#r» tto pfepitfr mm to
tottofttm iitoisftto* tm  atoPfi aato Mipfttto raptor toy Cwriato to • 4
to# awpft artor ©f aiftpftitmft. ft to «#.t iemmm to PuM, aptopt to# •§»#• t o r p  
to :g»tt%raii'i»ft4.
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