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t, H.\" l!1':E~ totllld (1)1 
that. ill('n'al"ing thl' kmp!'l'aturr ot 
cOIlPrpt!' l'ontainin~ low-gradl' raditlm­
llL':lring rOl'k 1'l'II':I"('8 a largl' :Illlotlnt of 
radon gal" from till' l'xpan<i('d mil'ro­
fi,,~t1I'l'" in tl\l' agIH('gat('. A "ttldy of 
radon l<'aka~1' trolll rock ,=,pl't'inll'Il" h:l.\"­
ing :Ill :I\'l'rag(' uranium (,OIIl'I'lltratioll 
01 ahout 0.00:-\ pl'r ('!'Ill "hO\\"('d that ill :L 

room (lf a radiantl~' hl'att'd dw!'llill~ a 
t'OIll'I'ntratioll of ahout 4 X 10-9 curi!'s 
oi radnn lll'r ('u it of air could J'('sult. 
Thi;: is aho\"(' tl\l' :llIowabl<' \'allll' of 2.8 X 
10 -9 curi('s 11('1' cu ft adoptf'd by tlH' 1954 
Hariman Tri-partite COnil'rl'IlCl' 011 Ra­
diation Prot!'l'tioll. Thus, ;:trueturl'S 
mark of aggl'l'ga tp t'ontaining radioat'ti\'e 
minerals an' an in('r<'a~ing eonl'prIl to thr 
grn<'tirist (2.3), and a laboratory anal­
ysis of thr l'man:lting powl'r (4,5) of 
roek:; ul'ed for aggrrgatr srrms rss('ntial 
to safrguard prrsons from unnrcessary 
radiation hazards. 

To cietl'rmilw t1w emanating powrr of 
a roe],: ;;p('einwn onl' must l'iiminatc 
those \":Iriablf's that ar(' due to tlH' ~olid 
strUl'tl1rl' of the 1'pl'cinH'n. l' ndpsirabll' 
variations in rudon-rl'iI':Il"c l'harartl'r­
istirs ar(' p!'oduel'd by such Yal'iahll's as 
difTl'rrncc in grain sizl', distl'ibution of 
constitlwnts within and brtween grains, 
porosity, sprcinH'n and microscopic fis-
811rl' siz<', surface an'a. and other effrcts 
introciucl'c1 dUl'ing spl'cimrn preparation. 
TIir I'manating POWf'J' is ralculatrd by 
di\'iding the l'manation spontal1l'ously 
r~l·:lpin:.:: from a :,:olid ~Il(,t'inll'n hy thl' 
total amount of l'1ll:lnation fornwd with 
tlH' ~pl'l'in\('n in :<olution, wlil'l'l' all the 
nbo\"(' nlri:rhjp~ an' I'ra~('(1. 

By any metliod. tlw ('ompll'tl' di:;:,.:oiu­
tion of br!!:c J"(H'k "Pl'l'illll'lll; is l'umhl'r­
":Ollll', I'low, alld l'o"tl~·. l'\"\'n for a prac­
til'al·"izl' ("-'2~) "pl'l'illll'n. Th(' sl'Yt'ral 
dolumitp I·o(·k "p('('inH'n:; stu<ii,'d hl'rr 

XOTI·:-·])!:·WI·""IOX OF Till" 1',\ 1'1·:n 
I" ,1:->\'1'1'1-:1> ... itl",r ror j>llhlil'atioll or ror 
t ht' all ('U t iOI1 ut' lilt" Hili lIor tll' allt hll"!", ;\d .. · 
dr'· ...... :dl tlllllllllllli('ltlll"';-O to :\~T:\l IIl'ad~ 
qtlarll'r~. UHt, UHI'" ~t.. Phibult'lphin a, Pa. 

J TIlt" I,oldfju'p nUIIllu'I"S ill part'l\th":-ip~ 
rdt·r tu th .. li ... t of rf'ft'fl'IU'I'!i nl)p('ulil'd tu this 
J)apt'r. 
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This paper presents an efficient technique to dissolve large rock speci­
mens to (10 to 80 g) bearing small amounts of radium in order to determine 
their emanating power. A procedure is given for determining the small 
quantities of radon where alpha particles from the radon, radium A, and 
radium C are counted. The significance of radon leakage from micro­
fissures in rock used as building material for homes or public buildings is 
described. The advisability of inquiring into the probable relation between 
air natural radioactivity and its biological importance is discussed briefly. 

werc sl'll'et('d from matl'rial I'l'adily 
:l\"ailahJe for building purpm'('s. Thl' 
slll'l'illlrns ran~l'd from 12 to is g, and 
totall'd about i26 g. It was,soon rstab­
li"hrd that Sl'ypral standard dpC'ompos­
ing procrdurrs wrl'l' unsatisfactory. 
Some n1l'thods rrquirl'd 4: full days to 
gain completl' decomposition of :l 10-g 
sprcimrn. From the various tr~ts 
conductl'd to determinr a mrthod for 
efficiently dl'composing such large Sl)('ci­
mens, the following mrthod l'fferted 

compil·t(· decomposition in the shortest 
timp. 

Recommended Procedure for 
Dissolution 

Grind the ~Jl('('imen to pa~8 a :300-
m('~h ~i('Y(,. PlnrI' into 1- or 2-liter 
b('akrn:. d('jll'nding on ~l)('rinl('n wl'i:;ht. 
Add 1: 1 Hel (~p gr 1.Ul) in the ratio of GO 
011 of arid to 10 g of ~p('rinll'n. Dig",t 
until activity rf'a~r~ aliI! dilute with water 
while heati;lg until ~oluble salt.< are in 
solution, thl'n ~et a~i,!(' to cooi. After the 
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ill,oluhl .. Illall'rial ha~ "I't.lh'd :11111 I.he 
"nlul ion ha" hl'{'nll\(~ 1'11':11', pour niT the 
d,'ar liquid illlo :llIo\hl'r \,,'akl'r. 

Th,' n'll\:tillil1~ "olid" of I IH' laq.(('r "llI','i-
11\1'11" \~['('al<'r Ihall:1O f:() "hould Ill' In'al,'d 
:l~:till, \1:-:in~ th,' :\ho\o(' IHO{H'l'dun', ht'(~HU~n 
,aluralioll ilIa.," ha\'1' P['('\'I'Il\l'd 2 ""luhII'H 
fW1I1 ~oill~ inlo "Ollllioll. 

Tran"f.'r Ih., ['('llIaillill~ ill"olllhIP "i\il'all' 
['('"idll"" 10 a 'j'O()-nd plalinllll\ di"h alld 
h.';11 10 .h·~·Il""". I \al1lpl'll wilh wall'r :lIId 
add ·I\lllll of 11 F ( IS p.'r .·.·111·) al1d 10 1111 of 
11:\1 I" \"1' ~r I. I:.!.) f.'r ,';\I'h III ).!: .,f ['(·"idlll'. 
1·:":I]\I,ral.· 10 dn'III''''', Ih"1I hak.· Oil a hol 
pl:tl,' for ahouI I:, IIlill. .\dd ·Ill 1111 of llF 
alld wa,.1t Ih., "idl''' of 1111' di"h wilh It 

litth' w:lI"r. lle'at 10 <lr"l1l'ss alld hak., aH 
I,..fon·. (',)01 agaill. I h;'n add .I\l 1111 of 
11 F and 20 1111 of liCit I, for 1':lI'h III g; of 
n'."idll('. IIl'at alHI flllll,· IInlil all Ihl' 
IIClO, is (·\'ol\'(',\. Cool, IIH'n add -10 IllI 
of 1: 1 lICI ("p gr 1.Ul); digl'"I and dilutc 
wit.h watN as I>('for('. lit'at, until salts 
art' in solution. Cool and pour otT thc 
rh'ar solution nftl'r tlw n'lIlainillg ullllis­
sol\'l'd port ion of tilt' sp"('inll'lI has 
s('tt.h'd to t h(' hottolll. Hm t rl'"idue 1o 
drYIlP:-::,.3 

·c,,(, thl' "odiUIIl ('arhollatl' fusionnlPthod 
(6) to dp('omposp tll(' r(,ll1aining matcrial. 
Coni tlHl mixlUrl', thl'n add :~O ml of I: 1 
HCI (t'p gr l.W) to thl' fUt'l'd mall'fial. 
Heat until 11ll' fusion miXIUrt' is ,I!'('om­
POS('(\' Cool and add watpr until all salts 
an' in solution. 

Compll'tc de('omposition of 1 to :3 g by 
"odiulll ('arbonatl' fusion ordinarih' re­
quirps about :~O lIIin at 1200 C, u;ing Il. 

10: I ratio of ::\a,CO., 1o re"iuue. 

Radon Determination and Results 

Growth and Decay Law 

TIll' huildup and d('\'ay of radon is 
('~:;!'ntia\ly a pl'Oblem in consl'cutiw first­
ol'!lpr real.'tions, TIll' radon is forn1l'd 
from radium and clcrays into radium A, 
whi('h transforms to radium 13, hence is 
an intt'rnwriiute, The instantaneous 
('OIwpntrations of su,'h intt'rnwcliatl's are 
~i\'('n h~' "quations of the form 

(,' = a (_"_'I_)(c-kll - e-k'l) 
k, - /"'1 

\\'Ill'l'!' f1, ill thi,; ('a,;!', is a ('OlH'tant I't'pn'­
""Iltill~ tIll' radiulll eOll('Plltration, kl is 
111<' r:t t<, ('Oil" I a 11 t. f()J' t hI' fOl'llla t.ion of 
1':1<11111 1'1'0111 radiull\, alld k~ i" 111<' !':It.!' 

1·"II~I:tIlt. for il,; "lll''''·'1I1('Ilt. d"('"lIlp",.i. 
tioll illto I'adilllll .\, that i" 

''1'1 ... propl'f IIIIIOllllt of :,,·id 1II'",I<·d to 
hold thp :o-oluhlt':-o in solutioll can Ilt' dt'tt'r .. 
IUill('d hy bl'atin~ tllt~ elt-ur :-Iolutioll at IlHuit'r­
at .. h .. at (it) to .s5 C) IIlIliI .-alt~ lll'gin to 
"I'\"~tallizl' 0111. ('001 "0\111 inn to roolll 
tpillJwratllff', adcl watt'r. undo if Ilt'('p!-'snry. 
11('\ until all >: .. Ib :Hl' di"ol\·{'cl. 

:; .\ :-'PlHi'l.u:.llltltativp :o'p(>('troJ!faphi(" aunly­
:--i:-:. Qi t hi~ f{'lnaincipr ill oap :->IW(·iuwtl rc\·(·aled 
till' following: p"r c.'nl alllOllnl~ of t h,' \wdi.­
,,,h'ahl,, ""n"titu .. nt~: .\g <O.OOl~: Ba = 
rUi: ('0 <0.01: Li <O.O~: ~i <!l.OI: i'i = 
1l.11i; 1- <0.;1: Al = ().()i; B .. <().OO~-l: 
C'r = \l.()l~; :-'Ig = CUll: P <0.15Ii: 811 
<\).()O~-I: y <().()O,~: .\" <C)'()~: Hi <0.005; 
('h <tl.()-I: :-'111 <Cl.OO~-I: Ph <O.OOOG; 
:'r = ~{).O: ZII <O.ClI; Au «UlI; (.:\ ~ 
!l.Il(;; ('U = II.O\lS: :-'1 .. <(l.005: Ti <0.0012; 
Zr «U(;: B <0.0012: (,d <O.OO.i: 1'\' 
Il.Il:!: K <0.015: :\a «U)-I; :-;h <CUll. 
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kl k2 k, 
Ra - Itn - H.a..\ - Rail - etc. 

Owill/!: to tht' ~I'\'at difft'I'\'n\'p ill rat .. 
,·on"tant.", tlH' abm'" ('quation ('an 1)(' 
~illlplilit'd. 'I'h,' half-lif" of rndium is 
l.inO yt'ar:<, \\'hilt' that of radon i~ 3.H3 
day". Undt')' :<u('h I'il'cum"tan,'(';;, tIll' 
"I}uation hl'('OIllI'" 

C "" u G:)( I - c-k,1) 

I\"hi('h illdil':tll .. " that. tIll' radon huildnp 
i:< till' ('Olllplt'Il11'lIt. ('UI,\,t' for I h(' d(','a~' 
"\11'\'1'. Fi~ul'l' I I!:in'" tIll' ('\U'\'(':; and 
fi~\lI'l''' for tlll'''(,. TIll' half-life l'qua­
tion:> gin' n daily d(,('I'\'u"e of al'ti\'ity of 
16.5 lll'r (,.,nt for radon. They :11:>0 in-

z 
~ 
I- 1.0 

di('at(! that tIll' radon will huild Ill' agaill 
to 0\'('1' nu I)('r 1'(,llt in about:30 dan;. 

TIll' ;:i~lIifi('all"1' of tht';:!, fiiul'l''; it; 
('\'id('nt in tIll' follo\\'illl-( t'xampll'. :-,up­
po" .. u dm'lling; or :;('!tool with IU'atill:; 
('oils illll,,'dd('d in u ,'OIwrd\, floor, madl' 
of a~g;r .. ~atl' I,,'al'ill~ radioal,ti\'(' minl'ral, 
i ... lIot IlI'utl'd io!' a pt'riod of :W or mo)'1' 
day". Th,' huildup of radoll illto thl' 
",·lo" .. d" mi('l'ofi""ul'l'" i" thl'1I lIt'ar maxi­
ilium alld i" n'lt'a",'d illlo th,' room \\"111'11 

tll\' ,'oil" an' lll'all'd, t.llU" ('xpallding; tIll' 
"()II"rdl' alld "op('lIil\~" rill' IIlir'ro­
fi""ul'l'''. 0111' "hould IIOt<' that till' 

~I'l'att'''t huildup of radoll U,'('UI'" dtlrill~ 
tIll' 11r:4 1'('\\' day,; and that (,\,,'11 a fl'l\" 
da~'" of no heat in the {'oib would rl':;ult 

:; 
CURVE I i= 

<.:> RADIUM EMANATION GROWTH 
<I: 

PER CENT OF I ..J TIME, DAYS 
~ 
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CURVE 2 a: 
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Fig. I.-Curve I shows growth of radium emanation. Curve 2 shows its decay. 
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Fig. 2.-Diagrammatic sketch of apparatus: Q, standard; D, drying column; Cl and C" 
reduced-copper columns; FI and F2, electric furnaces; M, manometer; I, ionization 
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Fig. 3.-Schematic of high-voltage supply for central electrode of ionization chamber. 
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in a hi)!h ,'ontc-lIt. of I':ldoll ;;tol'l'd ill tll\' 
III i,'I', ,li""III·,'''' 

IlfeasUTements 

Tht' qllantit~· of I':ldoll ~i\'\'1I 011' hy a 
~1l('('iIlU'1I i" lIH'a,,"rl'd hy ('Olllltill!! alpha 
partil'k,.; I'lllitkd hy th,' radoll. \'arioIlH 
llH'thod,.; for dl'krlllinin/.!: I'adilladin' 
lllilH'I':r1" ha\'1' hl'l'lI 1I"l'd (7-10). .\ 

l'olllpldl' and dl'!aill'd di""II""ioll of tlH" 
Ill'\' !'l,/.!::lI'tlill).: ion-l'!wlllh,'r (':liihratioll 
:11;d \'OlIntill~ ;;tatistil';; i" /.!:i\·1'1I hy ('lIrtis 
(7). 

.\ dia/.!:ralllmati,· "kl'!"h of till' "y"tl'lll 
\I",'d h,'I'\' to ('ollnt tll\' alpha partil'!,'s 
i" ~hOl\'n in Fi~. 2. .\ "talltia!'ll radilllll 
:<"IlItioll, 1I,.;"d for l'alihra tin~ tll!' iOIl 
l·h a III I ll'r,.; , i" ,:tol'\'d ill hlllh Q. It is 
l'olllll'ded to a dryin~ hulh D "olltaininl,; 
t':dl·illm l'hloridl' (n, as('arite (2). and 
llla~lIl':<iulll pl'r('hlora tt' (3). Thl' dry­
ill)! l.llllh i:< l'Onll('l't('d to t\\"o {'(Jll1hu"tioll 
tuh(,s Cl alld C~, \\'hil'h an' fiIlt-d \\'ith 
I'('duel'd l'oPIH'r and :'UITOIIIl,iPd hy 1'111'­
n:ll'('" Fl and I··~. TIll's(' in turn an' 
\'onn"\'It'd to tlH' ionl'lwmht'r I, \\'hil'll i" 
pro\'idl'd \\"ith a l'Olllu",tioll to a \'al'UUIll 
pUIllP~, TIH' fir,.;! :<t,'p i" to 1'\'a('ltat!' 
till' I'haml1l'r and "ysh'm as far a" stoJl­
t'ol'k T3, \Yith rl'(hll't'd ('opper in tull{'s 
Cl and C~, lH'atl'd hy Y:lrial'-l'ontrolll'u 
,'kl'tril' fumal'"s (at ahout ;')O() C), Ts 
i" l'ltl:<l'd and Ta i,.; op('n('d to admit a 
"tl'l'alll of (h'~' lIitro~l'n frolll a ('ylind('r at 
2. Till' ratl' of f1o\\" is l'ontrolkd hy a 
l'on::'trietion in the ~Iass tuht' (,:imii:lI: to 
R, \\"hil'!1 has ahout a 15-min }ll'riod for 
fi 11 in/.!:. to atlllo"plll'ril' prl's~un', a 2-litt'r 
"olunll') ::;0 that till' flow of nitrog;('n 0,'1'1' 

thl' rl'tiHl'('d COPPI'I', Ill'atl'd to a dull rrd, 
i" "Io\\', and all oxygl'n flowing with the 
inl'ollling gas is rompl!'tl'iy )"('mo\'('(1 by 
till' l'op}ll'r, 'Yhl'n the manOllll'trr .ll 
~hows that till' "ystt'lll is at atmospheric 
}l1'1':<Slll't', To i~ l'lOSl'{1. .\ high roltage 
(ahout 000 r) is supplird by a ~imple 
hut \'PI'Y I'flil'il'nt 80U)"('I', sejll'mati('ally 
shown in Fig. 3, to till' t:t'ntr:ll deetrode 
uf till' iOll chamhl'r and a harkground 
,'ount is takl'n. 

'\'111'11 a dl't!'l'lllina tion of tht' ehamiJrr 
h:u'kgrount! ha" hl'l'n mad!', till' ('haml){'l' 
i" ('alihl'atl'd hy admittin)!; a known 
qllantity of radon f!'Om tlw standard 
1':11 liulll "oluti( III Q. This i" (10111' hy I'\'ac­
Hatin/.!: till' "Yl'tl'm a/.!:aill IIp to stopt'o('k 
Tz, :-'to}wo,'k 7'8 is thl'lI dOl'l'ti alld 
nitl'llg,'n il' admitkd through a ,'onstl'ie­
tioll tuhl' at 1 thl'Oug;h TI into hulb Q 
with T~and T3 0})('n to thl' l'iJall1hl'l'. .\t 
th(, "ailll' tillH' Ill'at is applil'd to till' 
hulh, "au"in/.!: till' radilllil "olution to hoil. 
With thl' nitl'ogl'n tl\('rl' is tran"i"IT('d 
to till' ion ('hamhl'l' the quantity 01' 
radon that has a('('umulatl'd in till' stand­
ard ,(,lutinn Si\\('l' till' radon was last 
1""lllll\'pd, .\trppsphl'l'ie pn'ssun' ill tlw 
"~Ialllhpr is rl'gailll'd by It'tting a sulli­
,·It'nt amount of nitrogl'n pass through 
TI , whi('h is tlwIl e\osC'd and ea lib ration 
data an' takl'll, Thl' eham\)l'I' is tlll'll 

April 7962 

I'mpti,'d and all(J\\'('d to r<'tuI'n to hUl'k­
gl'{HlIHI ,'ollnt In·fol·(' ;;:llllp!t'S an' illtl'O­
dll(·l'd. 

.\ft.I'I· t.lw 1I1"'l'l'l'al'j' b:\('kgl'olllld alld 
(·:Iiihl':lt.ion nll'al'lII'l'nll'lIt" hm'l' hl'l'lI oh· 
t.ailll'd, till' ('<HIllt 1'01' tlw IIl1lwatl'd spl'('i-
1111'11 i" IIl11d(' by 1',':\('11:1 tillg tIll' """km 
al.t:ll'hing till' ·~pl',·inH'n. TI)(~ r;':;tl'ie. 
t.ion R eOlllll'{'t:-; Tg to T 4, .\ flushing 
tuhl' from till' nitl'Ogl'n tallk is {'ollnl'etl'd 
to T lo • 'Yith 7'3 l'loHl'd hut T IO , To, and 
7'4 O})('11 thl' iOIl l'hambl'l' is filll'd to at­
lllol'plll'ril' Ill'l'l'SUI'P with oxygt'n-fl'l'e ni­
tl'O/.!:l'n-l':ldon gas from the sampl('. To 
i~ tlwn l'iosl'd and alpha pal'tie\I'S from 
thl' l'ampll' an' {'oulltl'd, 

Computations 

TIll' an'rag!' amoullt of radon, in 
l'mi('s. p;in'n up h~' a i'p"('inll'n is l'asily 
fOllnd. DiHl'garding till' fir;;t fl'W homs 
uf till' l'Im it is t.hrn only nl'l'I'""ary to 
('all'ulatl' till' arl'l':Igl' ('ount }Jl'r hour, 
suhtral't till' haekground ('ount, and 
di"idl' In' thl' ('h:lI11bl'\' ralihration \\"hirh 
i;; ohtai;IL'd hr ('ounting till' disint,{'gra­
tions of mdon fl'om a (~alihrat('d ::;tandard 
::;oun'l'. Thii< girl'S the a\'I'l':1ge amount 
of radon during a run, The initial 
amount of radon run be drtr\'mined 
from 

..I, = lit c-},f dt = --:--:--]:
, 1 - e-~I 

o Xt 

wl1l'l'C .·1, is tIll' :l,'r\'agl' of anl'xpolH'ntiaI 
d('ea), function, e-~I, for tinll' t, The 
tt'rm A is the dl'('ay ('on~tant (11), To 
(,OITl'{'t for d{'{'a~'ing of radon during the 
!'Un (usually 10 to 12 hr), diride the 

a'·l'r:\l.(() radon I>~' .1, for tb" jlJitial 
amOllllt at t.h(~ till1\' of tlw fir~t rl'adil>l;. 
A ~:lJl1pl() caklllatioll follows: 

Tlw ('harlll"'r U"I'<1 for tlwsl' data WlI;; 

(·:dilmot.l'r\ as harin/.!: 2()!) ('Olllltl' 1"'1' hI' 
for rar\(,n from a ""Iution l'ontaillillg 
10-12 ('Hril's of radilllll. Thl' 1'1"'01'1\ 

l'ho~\'ll ill Tal >11' 1I i" for "pl'('inll'll Xo. I, 
Tahl(' I, ill :I,·id l'Ollltiol1. Thl'l'olutioll 
W:LS s('al('d for a total tillll' of .J:n.;'') br. 
'1'111' slIl,;<I'(I1l1'lIt al'!,l'a)!;1' ('OUllt I':I\.I' 1"'1' 
hOHr iol' a I()-hl' pl'l'iod is sho\\'1I al' I 1,­
(n;'). '1'111' h:lI'kgroulld for th(' l'h:lllllH'1' 
wal' 1.f7 ('''Ullts 1'('1' hr, gil'ing a lId ,'lIlll1t 
of IO,~).;S pl'r hr. '\",·r:lj.!;1' "OJ'l"('I,tioll <111(' 

to I\('('a,' of radon during till' 1)('ri,,<I 
wili('h h;'/.!:in~ \\"hl'll ~IH' l'haml)('1' is lilil·d 
:lIld I'lIds \\'11<'11 tlH' l'ounting of di:;int('gra­
tion i~ stopp('d, is 0.D7:30, Thl' initial 
amollllt of radon is thl'n l'('adily ('al­
rulat('d alld is' p;i".l'lI a" ('uril'l' of ra­
diulll ppr g;l'am of i;pl'l'inH'n in solntion 
(Tab;(' I). 

Summary and Discussion 

Dl'taib of all al'l'all/.!:l'ml'nt for dl't(,I'­
mining tlH' amount nf l'ation l'n1:lnating 
from a l'arhonatl' l'll('k ::;pl'('inll'n an' di~­
('ui<sl'd and giH'n sl'ill'mati('allr in Fig,.:. 
2 and:3. .\naln;i::; was fir"t mad(' \\'ith 
ro,'k in .:::olid fo;·m. :\n :1""aY \\':\" th"ll 
madl' \\'ith till' matl'rial ·l'omainill/.!: 
radium in a 1'1l':II' al'id ,.;olutioIl. Thl' 
lllethod d('''l'l'ihl'd for dL'(,olllpo~in/.!: rock,.; 
\\'a,; fOlIIld to Ill' :<upl'l'iol' to ~l'\,l'ral otl11'1' 
lllethods sinl'I' it l'nahlt's l'fiil'il'Ilt dl'l'Olll­
positioIl and dissolution of lar~l' dolumitr 
rOl'k spl'rimrll:<. TIll' \'al'iahiP,,; :t,.;soci­
atl'd. with a solid spl'l'in1l'n al'(' l'Iimin-

TABLE I.-THE E:\IA~ATIXG POWEH FOH SEYEHAL l:iPECDIEXS TAKEX FIW::-r 
THE SA::-IE YICIXITY, 

Specimen 

Xo,I ...... . 
Xo. 2 ..... .. 
Xo.:l ..... .. 
Xo, 4 ...... . 
Xo. 5 ...... . 

~~:¥:::: ::: 
Xo,8 ...... . 
Xo.9 ...... . 
Xo, 10 ..... . 

W~iltht of 
Solid, g 

,50.74 
1i4.53 
7a.;)1) 
:12.51 
5f\. 72 
!i5.07 
<i7.50 
~1.32 
~!j.!l5 

!(l0.02 

Solid 
Curi~s of Hadoll 

p~r Gram of 
Specimen 

0.18 X lO-12 
0.10 
0.20 
0.04 
0.0(; 
0.05 
O.O!j 
0.01 
0.02 
0.03 

Liquid 
Curi~8 of Hadon 

W('iltht in pf'r Gram of 
Solution, g Specimen 

lR.i2 
l!U)7 
lS.'~ 
13.22 
24.~5 
32.5!l 
32.05 
40. 7~1 
40.115 
78.15 

2.% X 10-12 

1.81; 
1.58 
0.H2 
I.ati 
1.11 
0.23 
O. l-l 
0.17 
0.20 

TABLE II.-lmcOlW FOR SPECDIEX XO. 1. T.\BLE r. 

Emanating 
Pow,'r, 

per Cl'nta 

ti. 1 
5.4 

I ·) -- .. 
4.4 
4.4 
-1.5 

13.0 
7.1 
II.~ 
15.n 

l?a tc., .............. 1 ~/ I 7/ J!HiO 
~pf'{'lmen., ......... :-';0, 1 

Calibration ................... 209 count~ per hr. fM 1\11-1l 

l·urh·~. rat l)tl. 
\\'pight.. ............ 18.72 It 
End ('ount. .............. 5fl 7nn 
~tnrt count. ............. 54 7aO 

ColI,'l'!ion ,tart, tinll' and dnt ............ 1200 (11.'2!l 1\1(;()) 

ColIl'etion .. nd, time and date ........... 1500 (12 '17 UI,;tl) 
ColIl'ction time ............................... 434 . .3 hr 

S('al,'r l'OUllt .............. 2 olln 
l-kah, ....................... fl4 
(;ro~s count ............ 132 4lH 
Hour" .. , ........... 12 
('ount per hour ........ ".11 oa.s 
Background ............... 147 

1 - c-),I . ........•....•••... ~ ..•......•...•... 0. ~),;~.3 
Cluunb .. r fill in!,: ~tnrt time ......................... 1 ~.1II 
Clllunbt'r filling ('nd tim ...................... , ..... Ii>(\() 
Dl'l'a\' time ....................•................ J() hr 
e-~I.: ...... ............ , ...................... 0. (l730 

Xct count p,'r hour., ..... lO 888 

Initial alllount of radon 10.888 X 10-11 

--\"cight of solid = 209 X O. %52 X O. H73·"O:-"-X""-:17,,-c. 7:;::2 .. 2. Iltl X 10-" "urip~ p,'r g 
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at(',1. :11\d till' total a1\\oII1\t of ('1\lallation 
iOl'llll'd i1\ till' I"IlI'k I'all tlH'1\ J'('adily 1)(, 
,'a !cula tl'd, ('om pll'tl' I'('~ul t~ fol' i<l'\'l'l'al 
~1H','i1\H'1\": al'l' ~in'n in Tahll' I. TIH' 
lar~,' \"al'iation~ (for l'xampll', ('ompal'l' 
~pl'l'inll'n" 1. 3, and 1 0) ill l'manatin~ 
1l(l\\'l'r Ill'!' g'l'am fol' "pl'('iml'n" t:lkl'1I 
from \\'ithill:l 2\lO-\'d I'adiu~ of I'al'h othl'I' 
point up till' 1ll'l'd l\lI' I'ontrolh'd mOllit.ol'­
in~ of huildin~ ma tl'l'ia]":, 

TIll' 1'I',.:u!t,.: oi :Ill l'al'lil'r ~t\l(I~' (1) 
,..hml'l'd thl' 1I1'l'd oj mori' I'xtl'1\~in' ill­
\,(,,,ti~a tillll::' l'(lI11'l'rnin~ till' analy"i::, and 
till' U"I' of huilding matl'I'ial t'all;:ing any 
typl' of ah1\nl'mall~' high bal'kgl'ound 
radiation, Thl' gl'lll'tir l'igllifi('anl'l' of 
tlH' do,;" l'I'I'l'i\"pd by till' incl"l':I"in~ num­
her nj pl'I''':on" pngagpd in radi()lo~i('al 
\\'()rk i,.: oi mol'l' th:ln :I('adl'mie intl'l'!,,,t, 
TIH' addl'd I'XPO"UI'I' oi thl':::(' and other 
in( li\'illual" t:'lil'h a" youn~ Il('Ollh' attl'llll­
ing th(' "anll' ",'hool for mall\' \'I'ar:") to 
hl;ildin~ nl:1tl'l'ial" (':11I;:ing :~h;lOl'mall~' 
high hal'kgl'ound mak"" "ul'h hazard" 
a ~1'I'iou;: alld urgl'nt prohh'Ill, I n\'I'!'ti­
~:ltor" (12,13) I'('('('ntly l'l'l)(lrkd that, in 
tho,,(' ~I'l'lion" oi ('atania, t'i"ih', \\'IH'I'I' 
hllilding Illat,'rial" an' natmali\" I":1dio­
al'lin', till' air radioal'lil'it\' i,; gl'l'at('r 
thall th" alio\\"ahh' lllaXim;1I1l do"I';' a 
jlrohahh' 1'I'latinn hl't\\'('l'n thi;: air radio­
al'ti\'it~, alld tlH' il'('qUl'lll'~' of l'a"l'8 (lf 
Il'ukl'mia and hon(' 1':1I1I'l'I' i" "Ug~I'stl'll. 
The \\'01'1,.:> of ;o;i!,l"('l't (2) and Hultq\'i;:t 
(14), in ;o;\\'('dl'n pl'r:'<rnt oh~('n'ations of 
C'q lIal l'Olll'(>m, 

Thr tr:lnsformation from radium 
(solid, in the rock) to radon (gas, cscap­
ing to the air) to radium A (solid, cll'-

Tech;]caJ Note 

po;:itl'd in lung;:) is a ;:I'rips 01 di,,­
intl'~l':lti(lns \\'hil'h ('ontin\l(', po,.;sibly 
in till' tisslll' of till' l'I';:piratory "ystl'lll, 
with tlH' atom of radium .\ ('mittin~ an 
alpha parti('11' g()in~ to radiulll B (solid) 
whil'h I'!l:lll~(,:; to radium C' (8olidj by tl1l' 
l'mi;:;:ioll of hl'ta and gamma rays, . Thl' 
I'l'sults in Tahll' I "u~g;l';:t that. if UtiI'd 
as building matl'riab in 8l'hooI8, honll':;, 
!'tl', , ;:lll'h ro('ks ('ould illl'l'pa8l' tll(' long­
!':Ing!' radiation dO;:!'8 1"l'('l'in'd Ill' the in­
hal;itant" and rl'sult in an unf;n-orable 
infiul'nl'(' on gl'lll'tic and Ill'alth condi­
tion", 
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Fatigue Gages of Aluminum Foil 
By W. G. Fricke, Jr.! 

~~IALL .Pll';Cl-:!:' of alull1i­
num foil ~h()ll' pfomisl' fOI' antil'ipating 
fafiglH' failul'l'8 in "tru('tmal parts, TIll'Y 
may pro\'c u~pful in many applil'ations 
wlll'rl" 0Ill' wi~h('s to know tl1l' suscl'Jlti­
hilit.'~of l'ritieal arl'ati to fatig;lH" 

):OTl':-DI:,ct":'::,I():\ OF 1'HI:-; l'APEH 
I:" I:\\"ITED, "ill",1' for puhlication or for 
t iU' at tt'nt ion of t bl' aut hor or aut hor:-:. ':\rl­
drf':-o .... all "lIll1l1llluil'atilltb to .-\;....T~I II('ati­
'lu"rt .. r~, I \11li 1:"(,,, :-;t.. Phila,l<'lphia :l, Pa, 

, It'''''arc'h :\["l:llll1r"i,t, ,\knl\ H"~('nr<,h 
Labora1"ri .. " ,\IUlllilll1l11 ('oll1pany of 
.\lIlt'ri('l\, ;..."I'W l\t'Il:-.ill/.!:ton. Pa. 

'Th.' 1."I<lfa,'" I""l1il"rM in 1,,!r,'nth,',I'~ 
rd.'r to th., Ii,l of 1'dt'rt'Iu"'M apP"lId.,t1 to thiM 
p:qlp.r. 
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TIll' iatiglll' lilPratUl'I' amply illustratl's 
that nil mnt('riab llndl'r~o micros('opic 
pb"tie deformation llndl'r cYl'lil' load­
ing (1),2 \\"hil(' thl';:l' ddormntion::: nn' 
rpadil.... yi~ibh, lllldl'r th(' miero>'I'opl' 
whl'n ::,oft matl'ria]": an' h('in~ tl'!'tl'd, 
t111'~' hl'('on1l' inl'J'('a;;ingly ditlicult to ob­
:"1'1'1"1' a8 the mntl'ri:d tt,,,tt'd 1ll'l'on1l's 
;;trong('I' (2), In mo"t I:'truI'tural III a tl'­
riab, tlH' d('illl'lllatioll" an' "0 "mall that 
thl'\' I'allllut hI' rl';lllilv Oh"('I"I"I'<1 in thr 
ligl~t llli('I'O;:('opl'. ,\lth;llI~h, in prilll'iph', 
till' oht'l'r\"atilln of fati~ul'-indlll'l'd <ldor­
lllati()1I oi :I part. \\'ould ('II:1bl<' Olll' to 
l'valu:!tl' its fati!l:u(' "U,,(·I,ptihilit.... in 
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::;('\'\'1('1'. till' nwthod 1':lIlllot bl' lI"l'd with 
most :;;trul'tllral all<l\"s, 

It appl':!r" po:<"ibl:' to l'in'lI111wilt this 
diftil'lllt by bOlldill~ :! "oft mat"l"ial Ollto 
tll(' an'n of intl'r('~t. TIll' :::l.ft mat,'rial 
will Undl'rgll thl' !':lIl1l' "traill:" a::: till' 
strul'tural part. and, :::illl'l' iatig1l1'-ili­
'dlll'('d dl'iorll1atioll i" \"i"ihhoin thl' ,.oit 
nllo,\". Olll' l'all "unlli~l' what i" ilal'l1l'l1-
ill~ in tlH' ;:trlll'ttll'l'. ,llI,.t :\" thl' dad­
dill~ oi nil nit-lad allllllil\lllll-:dl(\~' l'l'l)d­
Ul't I'l'\",'al~ illl'il'il'llt fati~1l1' i:tilul'l'" ill 
thl' 1'(\1'1' matl'l'ial (3), tl1l' "oft by,'1" 
hOl\lbl to tlH' ~tru('tlll'" :I<,t" a:i a ~:IP' in 
l'\':lIua t illg; f:l t iJ.,(lll' dl"I'I't", 
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