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Alaskan Eclipse Expeditioll
 
The .\'a l io na l Bureau of S la nda rd" partici pated in 

a n I·:-..pcdit iun 10 A tt n I sl and. Alusk«, to obse rve t1w 
lulal eclipse o f the s u n by th e iuoou on Sep tem be r 11. 
1 ~) 50. T he ex ped ition was u rga n izl·d II)' Dr. J ohn P. 
H a gl :n , of the :.\' a \'111 Il rsea rc h Laboratory , primaril y 
II) a PI'I ) th e m ethods n f rad io as t ro no m y 10 th e s tud y 
of till' t'1:lipse at vnri ou s radi.) fn·/Iue ne ies . l ncludcd 
in th e party o f Jll sc ie u tist » were Crnle Il cber aurl F, A. 
~e t;k of th o Bureau ' s Ce n t r a l Hadio Propagation 
Luborutorv. 

In additi un 10 iu lrnrcd. v is ib le . a nd uluavicl et 
radi ation . th e s u n is cont inually g iv ing on energy a t 
radio Ircqucuci os. In recent ycar:-. th e techniques o f 
radio ust ronom y have been developed for r reeiving and 
anal yzing these longn wavelength". Thi" has made it 
po ss ihh- In obtain information about th e positions of 
st cllar hodi es and 11.1.' matter ill interst cll ur space th at 
co u ld nev er h av e be en "Clen with an opt ical telescope . 
' \ " th e ru di » wuv es g iven u ff by the S UII a rc received 
\I ith uul dilI icnll y through r a in o r f0l:!. th e methods of 
radio ust runom y provcd purt iculurl y valuable for oh· 
senalion" in t hc cool, damp climate o f A tt u Islam]. 
wh ere th e e cl ip"c was alTlllllpanil ·d h y a se ve re rui n 
sto rr u , 

Tlw palh o r th .. tot al edips l ~ III 'g aIl in th e Arct io O n >,1II 
and I'nH:t'ed ed so u th-eas twa r d across Si lll·ri a. th e Be rin g 
. ca . a nd Attu , filially c ndi ll;! in till' P acific O cea n 
no rf h w t-s l o f l l awui i . This palh crossed L:n ited S ta le" 
tc rritorv llnly 0 11 Attu. a smul] pi l'c I ~ IIf land. th e Ias l 
and m ost west e rl y tlf Ihe A le u ti a n el w in . Ahllllup.h 

the c lim at c or Attu i" n\llst und esi ra b lt: fo r lIIa \..:i nf!, 
vi s ua l o hservut ions wi th an o p ric al i cl cscoj» - i t ,.;ec n wd 
lik ely th at s ig n ifica n t result s c o u ld be o b ta ined th ere 
with rrulio apparatus. 

The part y s pe n t appr nx iru ut cl y a mo u th o n Attu 
inst all iug eq ui pment anr ] m aking p rcpurut ions. The 
ce n te r o f IIIe path nf the ct:lip"e ..;ro,,::,cd 1111: ca s te r u e nd 
nf Ihe islaucl. HtJ\\e\l~[" lhi ::, lo cati on is very iuac
ces" iJ,k hoth hy land a 1111 hy se a . Tl w up p u rutus wn s 
Ih erefore mount ed u po n un o ld a i rp la ne runwa y on 
Al cxai P cniusula. one o f th e fe\\ o pl;n flat pluces o n 
11. 1' island. Al the place of ob"cfvation , wh ich was 
about 2 miles from the center o f the path uf tutul itv, 
the edip,.;" lu st ed T ; s eco nds . 

Tlw hi gh-frequen cy e ne rgy [rum 1111' s u n was col 
lecu-d b) a mirror 10 Icr-t in diamet er havin g a focal 
Il ~n gth of :-; feet. ,\ n ult iuz imuth mountin g made it 
possibl e 10 ::'i ghl th e mirror on thl ~ s u n . ' ( he mirror 
"I;['n ·d to locus th e i uc o m iuj; radiation o n a n a n te nna 
pl a ced at its [oc al point and 1;011n l'l'tl·d 10 a hi gh-fre
IjlJene) re ceiver. S ig n a ls tllll" received wi-r e amplifi ed 
and a p pl ied 10 an uut omat ic recorder. providing c ha r ts 
o f int e n"il y vers us t inu- for va r ious fr equ enci es. 

Measurpments " r so lar rucl io in kn"it y ,\ e n > m ade at 
\\ uve l..:n1,! th s o f :'\. 10. and (,.) ce n t imete rs , Tho re
ce iv ing e q n ipmc ut for usc at till: (I.)-centimet er wavc 
length, \\ h ich \\ a", s u p p l ied und 0 lwra le d b y the ;\a · 
I iona l BlIn ~ a ll of S ta n da r d" . was a su pe rhe terody ne 
recei ve r ha\' in g: a ;':O-llIeg:acyeic int e rmed iat e freq ue ncy 
an n t\\O s lages o f ra d in -f re q llc llI:r a m p li fica t io n . Tlw 
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uieasu rcmcnt s we re marl e [ro m l wo to four t im es a 
minut e beg inn in g aho nt 2 hour", befo !'e tlw ec lipse . 
The sk y a t a n uzimuth o f a bo u t 90 oegrCt'" from th e 
s u n wa s n"l"d as zero n -Ieru ncc. The s un li a s found 
to Iw qui e" ( : l ~nt a n d reasonab ly fr ee Ir om th e transients 
that arc o fte n pres ent during p eri od" o f so la r activit v. 

Becausc o f th e radio waves se n t ou t bv the sun"" 
O 

ionizl'd utm o- phc rc. the appare nt r1 iall wt e r of the sun 
at radi o fr eq ue ncies is alllays apprec ia b ly p:reater than 
at vis uu l II nveleng th - . Couscqu ent ly. a ll -01 a I' ecl ipsps 
" vie we d" wil h radi o apparatus must appea r to be uu
uul a r ruth er Ihan tot al. P r.-l imi ua r, resulh o h ta ilw d 
[rom a n al ys is o f th e dat a ill/l i cat(·~ ih al tlw apparent 
d ialnel er o f tl u: s un exceeds th at o f th « mo on hv ;l. 7. 
and 11 [lc,n'cnL resp ectively , a t \l a\' e! l ' l~gths o ( :-~. '10: 
and ().l ce n t imc ters . 

Besid r's the io n ized atmosphere o f the s un , a variety 
of othe r -o lur phcuomen a are effec tive in geJl(~rating 

radi ati on a t r ad io frequenci es. For exa m p le , the mag
uet.ic field assoc ia ted \I ith s un s po ts ca uses additional 
radi a ti o n ut ce n t im e te r \I avclen p: th,- 1,0 ( lri ginat(~ in th e 
Ilt'i ghhorllOod o f th e spot ». Thu s, as th e edge of th e 
moun fir st cov e red a nd lat er unco vered a s po t g ro u p 
uc ur th e ce n te r or th e sola r di sk, th e o bse rved int en sit y 
a t I:ad io fn' q ueu ci es d 1'0 flpcd s hu r p Iy a fitI th en r o s;~ 
agnlll. 

All ecl ipse o f the sun III till'. m oo u , wh en ,iclled ill 
an opt ical Ldescope. passes th r ough four significallt 
pos il ion s kno wn as fir"L second , thir d , and fourth con 
ta ct. First con ta c t occurs wh en th e ed g (~ of the m oon 
appea rs jus t to tou ch tlw l ~d ge o f tlw s un. ,Vhell the 

Hig'h-frl "tll,,"e~ radio "ave, f'roru tl re _nn were. eoHeeted 
In' rlris HI-fOOl radar urir-ros- and fOl'lIsed on the anl enna 
oi" a hi~h~fl'(:'ql1enc)'- receiver. S ig;na ) ~ thus rer-eivccl were 
amplified urul applied 10 all u utomnric r-ecor-der , provid
ing c ha r t oS of iru ens ity ver-sus rime, 
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m uon co ve rs the ",U II clJlll p ldely, second co ntac t is sa id 
10 occ u r. Third ('o nt acl tak es plael' wlu-n tlu: St il i agai n 
hecorn es visibl e. and fourth c u n lnc t marks th e inst ant 
at whi ch tlIP edge 01' th e m oo n finally leuves till' edge o f 
th e s un . 

If Lhe radio-Irequ en cy brilli ance of till' sol ar co ro na 
h ad been s vm m e tri cal . a m in inuuu or observt«] int en sit y 
s ho uld h uve occurred at tlw time of o p tica l tolality;. 
th at is, between second and th ird r-o u tuc- l. A c tuu l ly, 
huw evur. the llllflJlllUlll occu r re d a fI'll minu tes a f ter 

'n; 

Chari of inrensitv versus rime for 6;}-nleAnl~, ·{~I p. r-ud iat io n 
r-eceived fro 111 rl u- ~ lI n during; its eclipse h" th e 11100n on 
September Ll , 19.50. Roman numerals irllli"ate instants 
"flir"t, secorrd , third, urrd Four-th contae!. 
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totalit y at a ll three wa velengths. Thi s lIa" probabl y 
du e 10 ussynmu-t rv of th e corona caused b y a group of 
spot s near the east limb o f the' s un . 

1\1 fir~l and fo u r th co n tac t Ihe a pp a ren t inlt ,n ~ity 

ru se ahout 10 percent ab ove l hul of th e unohscurorl s u n . 
The cx pian nt ion of thi s d I ce! is nol yet clear: it lila) 

b e du e to reflecti ons of s o la r (,nerg y Irum tIll , su rIu c« 

of the mo on at g ra zing in cidence . j)ilIracl ioll around 
tlll~ ed !!e of the m oon could not have lx-cn th e cause. as 
wav es 'of kilomel er rath er than ce n t ime ter length lIo)"uld 
have been required. The po s-ihi liry that th is un cx
pect erl rise in iut cns itv might have been caused b y re
fleclions from I he landstape n car the uppa rnlus is now 
under inv estigation. 

Effects of Prior Stress on the Fatigue of
 
Aluminum Alloys
 

The life of nluminu m allo ys that arc subjected to 
vibrut ion and other repeated or fluctu at ing s tn~ss e" lIla) 
be materially aH ected by applying stress to the material 
bdore it i" placed in op eration. He ccnt inv cst i jrat iou « 
at th e .'\ a t io lla l Bureau of S ta n d a r ds huve s ho wn that 
l.his treuuuent, known a s prestressing. in sume instances 
in creased the luti gu c life munyIohl . Thi s wa s e" pe 
cially noti ccuhl« at lower stresses when a comparatively 
small uumhcr of f:ycl es o f d ynamic ]lre" tn ,,,,,, lI CI T ap
p!it'd . 011 tlw other hun rl. th ere were cast's ill whi ch 
lillie if auy improvement rr-su lt erl, and at SUllie stres"e", 
th e fati gul ' life wa s shor te ned I,)" th e prestress. These 
"Iud il's w ere carri ed out by .1 . A. Hennen and .I . L. 
llakcr in th e Bure au's m cch ani rul metallurgy luliurut o rv 
to e va lua te the dlecb llf both s ta tic alld dy n um ic pre
stress on th e fali gue properties o f st ru cturnl a lu m in um 
ullo ys. Similar s tu d ies have h con previousl y made o n 
ui n .ru It st eel. 

;\ mctul will of te n fractur e when a pulsating load 
is appl ied for long periods of tim e, ove n l hough the 
mn x im u ru " tn '",s is mu ch ]t'ss th an t h at whi ch 11u: metal 
car: wit hst unrl if thc lo ud lien' sleady . Th is phcncm
eUOl1. known a" fati gu e, is th e primary ca USI' of failu re 
ill m a chin e l,kmenls u n. l other s t ru cturu l m embers to 
whi ch varyillg loads, an : a pp lit'd ill service. neeallse of 
t h is , t he fati ;!lll' pmlwrti(~ s of -I ructu rnl mut eriuls a re 
important ill tht' d e"ign of dYllami cally ' ,;tre ,;st'd s t ru c
tun-s. Th ese properties an, usually s tud ied In apply
iu g a Iluctuatiu a load of cou stunt ampl itud« to a s peu i
uien and co unt ing the number of cycl es that a r e required 
to Iru ctu re the specirnen. [11 tests of ulurninum all o y-. 
it is not uncouunon to l111d Iructurcs uccurrinu aftt~r a" 
III a III as .500JKJ().OOO cvcles of st ress. the u;nnbcr 01' 

Cyell:S lo fracture decre,;"ing a s the st rcss uruplituclc is 
iu cruascrl , 

0111' of (1)(' dillirultie» c n co u n to red in applying re sult" 
of laboratory te,;t ,; to practical oo nst rurt iou ari ses from 
the Iuct th ut. in mun v structures. the stres"es vary ill a 
randum IIWIIII('r. A~ airplane lIing, for example'; must 
s u p p o r t not olll y th e wei ght of the pl aue, IIhil:h i" a 
s\(:,Hly load , hut 01"1) a flu ctuating lo ud duc to vcrt ical 
gusts . To a p p ro :\ im a te this s it u a tio n, the c u m u la ti vc 
dkd or faligue s ln,ss illg at t\lO or 1I1Ore dilIerellt alll
plit~rll's wa s ev aluated, usin g alnmillum a ll o y "Iwet 
specIme ns. 

'I'll 0 mealls of pre"tressing wcre em ploy l,d . 111 IIII' 
111'sl. a rather hi gh "tatir: luad w as applied to till' sJ!cci
IlWll I,pforc th e s ta rt of til< : fati gue tc st. I II tlw "1 ~co\l(L 

th e s pecime n \las s t res s l,d ill th e fatigu e-le"lill g maehill e 

for u predet ermined number of cy cl es a t one amplitude, 
and then ca rri ed til Ia ilu rc at a second amplitude. 

Cllnvent ionaJ rcpcutc.l-bcnding fatigue-testing rna
c h in('" \l1,r e em plo ye d . In t lu-s e nHIt,hilws one end o f 
the ~)Jl'cimen is hclrl fix ed ill a vise while th e other e n d 
is c1 e1lt:cll 'd up and down hy rueun» of 1111 ad jus ta ble, 
ruot nr-rlrivr-n eccl :ntric a n d crank. The d e,;igll of the 
specimen, howev er, was IH'II and \I a" fonnd to h ave 
"everal advillltagl 's » ver tile usual Iyp t'. Allother in no 
vat ion wa s a jig that nu-usu rml th e specimen l.eforc 
[('"t in g and uutoruut icnllv locut ed th e point at which 
tlu- s in'"" ill the ;;p l' l:i lll en would Ill ' at u max imn m. 

.:\ new de~iAI1 of ~JJcejnlen wa~ l1~e(1 in ;ooi'IHI},jn~ tit(· eire..". 
of prc~tre~~ on Ihe fllti~lle life of alul11inulI1 allo)'s, The 
!-ipt'eial ji~ nlt'aSll" C~ till" ~Pf"('ilil en and aUIOlllntieall)' 
lo(~alt: ·~ th.· point of lilaxinlllni l"' t l· f" ~ ~ . The nUIIHu-"r in 
which ("..a<:lure look pia ... , i" al~o ,11O\\u. 
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