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l. ln order to ~""Tlit tUi&ly action in support ot all antici:)c.ted 
-:;loud ec...'ll.~J..ing a~tivitie~ fo!' CJ.STI.E, the follm:i.1'.g requirements a.ra eul:·
~:~!.t~.cd. lt 19 o~:int::;:! cut t~-~ !u::."·t.hc:- reduction of IVY data :md C:o"'Tc:~.,~ ' -
..::3:0 t or opera tio:lii.l co~epU: rr;;.y codify• to some ctont, tha~G requ.L-er:ici. ts , 

2.. Cloud D&.":?lir.g reqaire;;-:ent~ for ~\ST.LE are,. in goncrtl.. br..::cd 
-:pon IVY e7"1..,er1cncs and <iet.~n:-.:i.r:~j for th~ ~ec~ed devices t-~ be te=t<:-;! 
:'-'1 C!.ST.LS. These requ.1rc:il~nte uc 1!r:1""=','Xi:;:cd bGlou and'~ dett-..il~d d~·· 
cusf:ion o:r ths reqpi.rm-:~t(• :!.B cont~J.no'i il! Jl.p;?~ndi: I attachsci h~ru"to. 

bp One (1) spGcitl su.--:-'J~.e ct tr.c highest ,ossiblA nltit'.:iCs (;)5: ~·:-io 
;;:'est tr.ic e.ltitu.:1.s) for at. le:::~ focr (4) o! the deviceo to bo tcst~:L 

4. Si~~ o.f &:!h Se.:::p J e 

a. A.'llOun t or ~.:. te...-1c,J. eollect::cl on eevcn ( 7) to eir:ht ( S) sq·.:.:.: _ 
::·~et of f;p(:,:;!.al fil !.er ~;>e!' by f il tc:::- devicea or equivalent perfo?7.lan_:o 

r ~-o th~ f'letcr.or 11d.:J~ t~-~ type: ~!1:m: 
li...... 

(1) S&m?!.i.:z pilct czposure on landi...11a 1£ J.SR. 
(2) J..ircrr-..ft S?lcej i!> at l~st O.S Jt!:Cha 

CJl (3) s.:.:"!!?!.c:.; ere tz.l:~~ l~t~r than tt1o h:>ura a:rter shot ti!'.':;}. 
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~. Cloud p:m.et:-z.tio~ baesd O!l the follouin3 tin.~ intervt.1.~: 

l:::t. z:-hr::::o z E/Z :00 to H/3 :ro hour::;. 
21:'_1 ph.::::::c: E/3:00 to Hlh:O-J hou.re. 
.3::U rt:.2:-::0: E/4 :00 to H!-S :30 hour:;;. ( lVI t~'P3 sar.iplin~ rY· 

pr-c::·;.'i ;;; lee~; thc.n a 50% probabD.it,y in obtaic1ne; an accept~ble e: ~-::'.' : 
t!·if: ~1:·1!:.EC) 
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(2) Special 11mpl.e1 

·· eAi 100 to llJl4 :30 boura. 

••1Nf7i;0.~~~~~-1t~~~m:~~~~----rtll" -llll-~~--
-re- a. Six (6) -J11'SMr7 • ;>lea - initial. tl'U9 altitude ,42,000 t•t;-·::;~·~'"i' 4 

,-

final tne .alt.1t11d• at lea.at 47 ,.000 t..t (a hig)m' altitude would be met 
desirable) orer the ~Ills llated in paragraph S. 

b. One (1) apecial aample - at least SS.ooo f'eet. t.ne altitude. 

7. S!lflins Aircraft Operat.ional. Reouirementa 

a. Primery aam;'lling airc1 .. aft: 

(1) Flight time capability (paragraph 5) 
(2) Altitude capability (:>aragraph 6) 
(3) Axial now enginee with turbine and air intake located not 

le3s than T.en feet from the crew 18 comoo.rtr.ient.o 
( 4) Speed about 0. 3 mach. · 
(5) Capable of carrying high performance filter devices g 

(6) Filtered. air to C?'11w 1s '~o~tr-..iSnto 
( 7} Carry gas &am?ling equipi:ont. 

b. SpacUll. sampling aircraft: 

(1) Flight time capab5.lity (;:3.ragraoh 5). 
(2) /,ltitude capability (p:u-~~ra~h 6). 
(3) Speed and engine type as :-eqairad. 
(4) 1.! a medium speed aircraft is used, the 11 shce-boA1: type 

filter is recommended. 
(5) lt a higher speed jat--t~e aircraft is used (O.~) macb, 

a type ot .tilter similar to that used in I'i'Y is recomr.icnd.ed. 
( 6) Filtered air to crew~ s co:;..,artment .. 

8. Control -..1.1.rcratt Operational Re.-;-.ri.-eraents 

a. Three •cientitic poreon."lCl. 
b. ?oaition in the i.:i.'llfldiate vicinity of the cloud .. 
c. lnitial true altitude 35,000 tc hO,OCO foat ~1th capnbility 

of climbing t.o 45,000 !eot as required by cloud structuro. 
d. Hedium &peed with endurance ca;:iabllity of remainin~ aloft fer 

l.0 hours. 
e. Tito 8 channel VHF systeme. 
t. cme HF liaison sot. . 
g. One low .frequency homer with abcut 200 mile ran:ing ca.;>aci"i.:y. 
h. Contiau::ius poeitioning to \:ithin five miles. 
i. Suitable back-up aircrQ.ft, 
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DlSTP.IBJTION 

lk2 - CJ'IF 7 
.l&4 - cm 7.4 

S - CTG 7.1 
6 - Dr. Bradbury~ -
7 - IJr. Graves 
8 - Dr. Herb York - Livermon 
9 - Dr. Pla..'lk 

10 - ./\FOAT-1 
ll - Col. Boughton - AFSWC 

l2W - J-.3 
14 - Seq-
1 S - r-u 
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CLOUD SA!1PLOO lL..C'U.l&HENlS FOR CASTLE 

lo lntroduc:tion 

The collection or eam:>les of a1rborm ndtouUYe debris from the cloud 
rem!::.. ting !>"O:n the e:plosion or a test weapon or nuclear device is ot t.he gre&t
ee t value to the vapoae development program. IJ1Mla• anplu au:Jport critical 
racincilecicnl 11eaaurementt: 1ihich proTide an abeolate deteraination ot t.he yield 
or eno::-gy release or the weapons 1a one or ite mat illlportant characteristics. 

ln ordar to permit timely action tor their support. tho tolloving 
rcquircrnenta for manned aircraft to accom~lieh cloud amplinc on CASTLE.are aub
mitt..?-d ~ 'lheae requirements are based largely upon IVY cloud 88Jll?ling experien~e 
e.'!::!. r~sults... They a.re supported by the fact that tho amount ot radioactive 
mater~...:.1 collected by a sm11pling aircraft is quantitatiTely and directly pro
po~ticnal t.o tho performance of the filter device ued• to the speed performance 
of th:. aircraft, to the radiation exposure of the 11&r.?ling personMl, and to the 
extlz:·!t of ra~ioactive decay which has occurred otter buret by the tim6 sampling 
is pc:rfomed .· The largest possible sample for a fixed b1olog1cnl.l.y acceptG.bla 
rsdkt~on e~osure will be obt.ined by use of the hl.ghest possible performance 
filtc:- dc..-1ce, and a hig.l:i performanc6 rlrcraft vhich S&Mlples as long as pocafrle 

a.ftG; bu:-et ae 1s cons18tent 111~t.h cloud diepereal. phononmeniao As a result of 
IV! w.-:d l'fov<.:..1~ teat experience, 1t 1e possible to :stat.e the •Sl!l?le size& requ.i:ed 
fo!' the CASTLE devices in terms or the radiation uposuree and equipment per• 
!o::-r.::-.n~e used 1n tho past. Further reduction of IVY data and dDvolopment. cf O!Jer .. 
atic~·,a2. conc~pta m~y modli"y, to aome e:.:tc:lt1 the requirements submitted heroin., 

2. s~210 P..eguiremente 

a. f.&'u!r.ber 

Si: primary samples sre dosired of each or the ah devices testedu 
One ~pecW.. se.::;>lo at highe::t possible altitude 1e cleaired~ in addition to th0 
prU!.:!'"y as ix, tor at leaet tour. or t.be &1."t deTicea. 

b. Size 

The eize of e&ch primary att-ple vill be satiafactory when each re~ 
preecnt.s th~ amount or material collected on seven to eight square feat of speci.E.l 
fi:tc~ p;per by filter devices which have a performance equivalent to the Fletcher 
winz; tip typa ueed on lVI, when the ee.r.:pling pilot exposure on landing ie 3 ,5 
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:..~gQQS, when an aircraft ldth a speed ot at leut o.8 macb is used~ and when 
aamoling i8 pertomed later than two boun attar shot. time. 

c. Collection Taea .. 
As mentioned 1n '>lll"&graph 1, the amount ot racUoaotive •terial 

collected for a i"ized oilot exposure (.3.SR total) increaaee with bow JIUCh radio
active decay has taken place by the time amn!)ling 18 performedo ~sing delay 
in saml)ling is the riak of failure which iDc~es aa cloud dir'Oer&al takes place 
according to the etfecte of the vertical. ftloci~ gradient and angular ·1hear of 
the wine structure in the region ot the deaired alt1tudee. T·'or H1lm Shot on IVY 
a slow rate of cloud diapereal. due to a favorable viDd structure permitted $UC~· 
cesaful aampling aa late u aix hours at about 47 ,000 feet tJ"QB altitude, while 
f o!" King Sho~ th& t portion or the· main body o! the cloud vbich lq between 38. 000 
and 4~ ,coo reet diaperaed ao rapidly that Pll_>ling at these altitudee vu in
ettective three houra after abot tiM. i.ter a..,i.. had to be colleotecl at 
lower altitudes vbent the wiJld stracture did not diapereo t.be cloud so rapidly. 
Al though disparsal effects can be eotimntecl tna tho wind structure predicted for
ahnt time, a wind structure which is predicted to be untaTOrable may not offer a 
ve:-y po11erfu1 argument for a change in shot schedule. In order to achieve maximum 
~c.::-._:la Bizc::iJ ope?"ationel. µlanning £or GASl'LE cloud aor.ipling should be bo.sed on ·:.'. 
actl.l.:::.J. cloud penetration& conducted in three phases C1'1er the followin:; apj)?'O:>riato 
tiri~ intervals: 

1st phases H,t 2:00 to H,t 3:00 Houns 
2nd phase: Hf .3:00 to H,I 4:00 lloura 
3rd phase: Et 4:00 to HI S:.30 Houri!! 

'.!.:'lees times are chosen on the ba.eis o! favorablo clol:.d dispersal 
aIY.i l'~c:in.tio~-:. intensities ae the miniruu.'U time& to :·each an in-cloud radiation 
C;X>~,'.lrs e~u:';valent to a total exf)Oeure of J.SR on landing. ln the e'\'ent of 
u.~i·;;·,·::rc::.:lc:: i:ind structure, the first fiight will certainly collect the desiroe 
s~:::;:-:. ;:c:.. the second will _:lrobably do so, and if necessa!"y the third can b~ 
flo',,.;:, at othor, !)OSGibly lower, altitudes whore the cloud parsista longer. On 
the Ca.siE th&.~ the above llinimm til!le !or the th1rd .t'Ught may frequently be 1.'1° 

su!i'i~ient under operationtl conditions, a longer night time would be desirable. 
Sir.cc- cloud dis::>ersal appears to be less ra;:>id at S0,000 feet er above, e highe:
&.ltit1::.dc:i would a.ll;o be desirable tor this night. 1!' this Ve..~ poeeiblc, An 
e.lter::Citive to the above schedules 1n the event or an extre:nely un:i'avo!"eble wind 
coo:i!:t.i.cnJ would be to start to obtain all aam-.,lea at not lat.or than two hour~ 
a!te:- ehot tin:.e and to sacritice n possible iacrease in eam~le size. 

d. Coll&:t!on Altitudee 

T'n~ degree to vhich a eam:lle is representative o:f the tot.el bomb 
dotri:s is normally toW'XI to depend on hot: tar below the main cloud mn::s it is 
collected. For thill reason, it is desirable to collect S8m!lles either in the 
~:.n clotKI m.s::s or e.s close t.o it a:i possible. For bombs with y-.lelds up to 500 
kiloto~, an:i perhaps to 1000 kilotons, satistactory sampl~ of the main cloud 
m.~~ ca..") be cchieved at t.ltitudes up to about 45.000 faet true (usWllly not lo-.:er 
thw JS,000 foet exce;>t £or very small yield.a) on tests conducted at the t..ni;;;ctcl: 
Proving Gro,.rr where the 111&an tropo?aW!le height i& about SS,000 feet. For t.1-ic 
highe:- Yield.: of the really "super" devicea the d~irable sam;>ling altitude ahould 
be st lca!:t 55,000 feet to permit collection of uteri.al more representative ot 
th~ mnll. clo'U.( mll!J&. 
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- ·-: On CASTLE it is deaired that the aiX primnr1 aam;>leS be collected. at 
an initial altitude~ la,000 .feet t.rae, a.ad .a timl altitude of at l:UJ. 4lu:° 
teet true over the ts.a ilrWrft1a mntioned in~ 2c. ~t be ehown 
abot aamplea on m 1lb1oh ,.... ooUected in tbil al:U.tud• range of 

. conclua1Tel.7 to be tnl.7 npNRDtaU:n otai':.,~ ~' 1~ .~te d~:nae ot the critical rad:locb-'cal diagDo8Uc ,- OD - ·~ 
are less usetul than otheniiae. lt is, therefore, desired to obtain a single 

· cial sample on each ot tbe tour ll1P 1181.d C&STLB abot.a :rm u bjp 1Dto the !:n bod7 of the cloud u poaaible and to oheck t.be :rapn.-tatiT.... ot the lOll&I" 
altitude samples by ocaparison with it. '1'b1s epecial e~ ahould be collected 
at lsa.st 5$,000 teet tl"Ue at about 1114 boura and .taould require a fUgbt'time at 
SS.COO feet of approximately one-half hour 1n tba .-;>lin& area in order to make 
oM or two cloud. ;>enetratiom. Un:leGa ·~- taaa lalr9r altitud• prove by tb1a 
comperiaon generally to be u repnaeotat1Te u tJae b1gb alt.it.Se •am."-e, it 
would be desirable on •auper" abate after CASTLE to colleot u man;r of the primaz'7 
samples as possible at altitudes o£ SS,000 feet oz- hlBher. Aa mn:t.ioned in 
parngraph 2c, the apparently lwer rat.e ot cloud d1apanal Bc1Ye S0,000 feet would 
make such a caoabilit7 sen• the additional purpose r4 atlng it poaaible to plan 
to emc!>le betueo.n 4 to 6 hours attar shot time vitb. a greater probability of 
success when unfavorable wind conditioDS exist at lower altitudes. 

J. Operational Raquiremente 

a. Aircraft 

1· Se.il.:>l.ing atr:ratt. are reg~ to provide the e.~_.primary sam;~se 
Elnd the ep~c-~al_ sem?le descr~ed in pars.~aph 2a. The aircrnft for the six prJJr..ary 
Bant?lec should have the fllght time capabilities 1n the rl.oinit;y of the cloud 
sta~.-.a1 1n paragraph 2c and COrJ"96_~nding altitude capability stated in paragr£ph 
2ci. ln orde:- to lllinimize exposure dur~ return to base, these aircraf't should 
use a:dcl fiot;1 engines with turbine and cir in't.nke loc~tecl not less than ten fe~t 

· fror:: ct-c'l;1 cor.r~utment. They should Wive a epeed per!ormance ot a??roxim&tcl.y o~B 
mae11 ~md be ca;>able ot carrying high performance tilter deviceua These deviceD 
shoal.6. bB equipped with rain?roof val~ and vitb a sam;>le radiation mee.isuring 
1.mtr-w.:.:!lnt to be read in the cockpit. Tneir location on the aircraft and th€. de
sign ot the tilter elaaent should minimize crev radiation and permit aafo reaoval 
or tb.~ intensely radio1Jctive materials collected &Dd the transportation 0£ t..11er:o: 
1:aaterials. l'be design ot the filter element ebould alao be integrated with re
'quire!T'.snts bae3d on laboratory handling operatioae. All air entering the crGl: 
co:upt.rtment tor heatin&, vent~ting aDd presauriu.tion purpoeea should be .filtered 
t.o prevent the entrance o! radioacti•e cloud ~lee. Loa Alamos Scientific 
Laboratory also has a genercJ, requirement that the Am;>ling ldl'crA!t be capable 
ot curying gu sampling equipntent. AB a reault. ot a cooperative arrangement it 
1a expected that detalla regarding tbia requiremnt will coae trom another agenc7. 
It retains. however, t.he greatest importance to this laboratory. 

The special sam:'le aircraft should have tbe altitude and flir:rht 
tiine ch~e.cteristice 1n the cloud vicin!.ty stated in pars.graph 2d. Its speed 
a:id cnrine tr.~ may be whatever is re.·!uired. For a mediuc speed nircrdt, it 
1a sug~;st.ed tr.at the "shoe-box" type i'ilter deYice developed by Tracerlab, Inc.,, 
for AF::.;,.!-1 be: adapted tor use. l! e higher a~ jet-type aircraft 1a used 
(O.B uch)~ it is suggested that a 1'Uter deTice sim1Jar to the tyJe wsed on IVY 
be developed within the shape or the wine tank uaed on the aircraft. The air e:1'.;arir.r; 

?SSW 



-----------------
?F?F 

g. Scientif'ic Control Aircraft 

The pruence ot acimtil'ic program personnel 1n th£.: cloud vicinit7 
durine the operation is essential to prori.de technical p,uidance and evaluation 
or the radiation hazard in tttrms of cloud structure for the sa.~llng aircraft. 
On the basis of th~ observed developmait of cloud et.Ncture, they l.oc&te and 
follo'.1 the position of section~ of the cloud most likely to contain aigni.ficant 
S~r.:;Jle~, an~ as~i~t the i:x-rformance of tb~ aa=i~ling w.ission by VEctoring the 
Bal:lpling aircraft to these locaticns. Tb4v' alao operatiomlly contl"Ol tbe tot.al 
radiation csposure:s or t.he •mp:Ung pilots according to the rel.a.ti ve readinge of 
the radiation instru1:~te relaJed. to t.bem on the cor.plet.ion of a cloud penetratioDo 
Althoqb on• ot t.heee perscane1 1llill be a rat.eel aircraft director, they are not 
directly responsible for the sa!"e't--y or tlight. operutions or tbs direction of aircraft.-
to and frarn the gwier&l aampl:Sne area, alt.bough they may assist in the l.D.t te:- . %?·•.. ,.,.., 

activ'ity. In order to p~nnit thc:se personnel to function effectively, an aircraft.'-! .. ,. · _,. ··" 
ie desired ,d.th th~ follot.d.nf gen;ral requiremmts: 

(a.) Positio:i: In the imnediate vicinity 0£ the cloud .tro:n 
£;ere tir.:: to the conclusion o! samplint opcrat.ic:if. • . 

(b) Altitude: >.n initi:U. true altitude of 35~000 to 4C~OXI 
feet l'tith ce;>ability of clil:l!:>ine tt' 45,~ feet. &s required b;: the cl.cud structureo 

( c) Speed: To mini~·: zt. navigation and vectorin:; pro'blE'=.:: a 
medit.m spo~ is de~1re::.. 

(d) Endurc:..nct:: CapE.ble of ren:.m:in.s a.lo~'.;. for te;:i (10) t.i.o-;.~:-:;, 
( ~) Per·sor..ncl: l~rj;u:- of thre-:: (.3) s=-.i;.;.n~i.fk pt.rso&ln::l 

aboa.~ 1 one of "'.rhcrn t:ill be a rated nircr&ft. <L-4..r<.--ctc:-:-. 
(!) Co:z:r::unications: 

(l) Two inst.ailed 8 ch<iI:mel VHr S:l'St~c t:itb suitable 

(2) Ont; Hf liae.on se'..,. 
(J) On~ lo•:• rrerju.cn'.:~- hc::cer designsd for ccm:. :inuous op;zr-c;.ti.c:-, 

¥:ith E"..tffici~nt. power to p~rmit anproxir...:-.t~ly <... 200 mile- r";J,lf:ing capability ~:ier
opz:-c;.tio!:.Z:.1 ccnditiorr -

(g) Nc.\"igation: Cnpabilit~- of continueuf:i ab~clute aire.>:a.f"\j 
r. po:ii'\:.ion:i.I:!,:, to ,,"itbin fiv~ miles. 
. (h) Sp&cial Personnel Equip!!ler.t: Sp~ce in th~ a.i.rcroft for 

scientific p<;;:rsonncl sh:>uld be loe&tec~ to pe~.it cl.ire~~ cor.tact wilh pilot ar.:5 
sho'Ulcl bi.> proYiu~ \-.iith interphone and ~fE.:1 outlets to permit move.'Ilent ne=sss!:.?T 
to ob~crvs t.br; clc~·-d a~ rec;-.:.::.reci by the a3pe:'.:. of th:. aircx-Jt relz.t.ive to cloud. U 
not ct.ht::"t•ii~c · pro·.-ide::,, rreans shou.lci. be D12..de av:.; lu.tl~ to i<eep w.indow a.r~s 
. -s~.: :'or obse:r·,.~.tior. clear of frost. .. 

(1) Ba.ck-up: A suit.£.ble be.ck-up is re1uired. An aircraft 
hilic!i µarticipntcs in other test. O?eratio!l.3 ma.3· be use.1 r.s a back-up, previdc('. 
t!r.",:, it ms sir.J.lur cs:;ab:i.lltie~ .:.."'K1 caJ1- be ma.da avni.111Ll~ throuihoUt thr. cia.m;,..olin; 

Air!:orz:.~ radia~ion 1.n::;;tr-'2!:{';'1t::: o.re r;:;::-w!.i.i-c: to pe~t opcre;.ticnZ..:.. 
cont:-:::.1 0:: raei<:.~ior. ,;.::poztl!"e 1.d t.hj n bioloJ!iC!: 11 ·_- s.c:::0:it..:.'ble lir.its an~'. to '~"" ""'"=1 
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- sd&L 
pilot penonnel of basadou ~t1on :llltemitiee llhich might exiat. t'be proper 
per!ormance ot tbeGe iDBtrmaents 1a critical to the llUCCUS of the Jliaaion iD tbat. 
the radiation aatet;r ot t.be pilot. and tbe aperat~ pidence of the lliaaion an 
determinad by their relative n•Unp. l.t 1a cluired that the Air Tuk Group pro-

~ Tide the necessary pereonnel and dehmniditied field facilities for the storage= 
calibration, pre-flight test an:i ma.intene.nce for these i:a&truments and the associ
ated electronic circu1t17 in the aircraft. 

!• Rad~tion E;posure Dosimeter Cintecn>n) 
With thorough pre-night te11te and calibrations t.be "integron, n 

dnelooed tor lVY b7 LASL pl"O'Yod to be saUata.ctory tor the operational control 
ot exposure. Thie 11Dit. 1e electrically eeU'--coat.ained. ll F8Wl aircraft are 
ued, 1t.e poeition ahould be changed to a location nearer the pilot than wss 
ued on m. 

!• Sample bdtation Intemlt1 Meter (Virag Tank or Chamber) 

The radiation rate fJ'Olft the aam.ll• vldob 1s manred 1nstan· 
taneouely by an ionchmnher 1D th6 right wing tank vu found in IVY to provide 

· Yery valuable immediate intormation OD the ettectiTWS8 of 8 ampling aircraft 
'during ita sampling mission. Thio instrument requires 28 Yolt DC and ll5 volt, 
400 cycle AC power tram the aircr&ft as well as suitnble wiring betwee?l the cock
pit and winz tanlc. Experience ¥1th the electrical lead& and connectors sut)plied 
1n l\"Y F84G aircraft indicates thnt thE circuitry for this instrument must et1plo7 
water and moisture proof' cables and connectors in order to avoid seriows functional 
dif!'ic~ties arieing from the ealt-moieture conditions typieE.J. of tropical marino 
cli.-:-.c.tf>s. l! the IVY F84G'a are. used in CASTLE it 1a duired that all vi.ring aam 
connectors be replaced aa required to assure ralia' >le pe..~orman::e at Eniwetoko 

l• Cockpit Radiation lnte:wity Meter 

Thie rate l"I eter J11easur86 the cloud radiation intensity and guides 
the pilot in the ?&rlormance o! the penetnt1one. It wo controls the tot&: 
radiation exposure and duration or •~11.Qb by mauuring t.he backgrowx! radiation 
intensity acquired by the aircr&ft as a re1SW.t. of eurface and engine contamimlt.ion .. 

f~ . As a raault of lack of tropicalization and nggedDess the IRH·72 (Jaoper) auf)plied 
I._ !. tor use on IVY proved to generlllly uns2ti.efactory. It 1s auggeated, tllerei'oro, 
~t the Jasper be replnced b7 a more euitable instrument which 1e more rugge·d,. 
1a trop1calized, and otherwise meets the specitications established tor thei Jaeper 
beforG lVYo 

c. Pilot Rad1at1on Protection 

E:perience 1n IVY indicated that peraocnel. •hielding of nominal 
lead equivalence providee a eignii"1cs.nt radiation protection even for ganma rt.di
atio~ from~ pure l'1aa1on device. Although the personnel •hielding equipment 
provid~ by the Air Task Group for IVY was etfect1Te, its cumbereome nature 
appe~red to give rise to psychological di!'t'icul ties incident to emsrgeo:y cit 
or bG.ilout !rom tho aircraft. It 1.c suggested. therefore, tbat tb1s equioment 
be redesigned for CASTLE to achieve eim~llc1ty and •ai"oty aDd that it bo Used 
particularly on tests ot dnicee in which tuballoy ie a major conati tuent and 
tron uhich a high nu::-: ct aott ga.roma radiation can be or.pected 0 It ehould be 

a 
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amt.ianecl tJat ... u. - ~ion :f:.1d"lar'nui.a· ~is valuble, in cue 
ot a high accidental Oftl"aponr9 *1.cb Jldr.ht occur 1t a pilot ade an early 
penetratiao and cbose a .,_. ncape patb hma Ute aload. It 1a dui.Nd tbat the 

_ WL be consult.eel ~ the NdeeilP of t.h1a sb1Mld1ng. 
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