
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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