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SU3JICT: Pilot Protective Clothing Conference R+ B 4.9

l. A conference was held in Poom 1201, Building -3, AZC, on 2 July
1952, (1000 - 1330 hcurs) to determine the necessitly for ard feasibility
of providing protection against soft garima radiation expacted to be cu-
countered by sampling aircraft pilots during the !Ti3 phase of operation
IVYI. Fepresentatives present wers as follaows:

Dre John Bugher, Chisf, Division ulolOJ iledicine, AEC

Dre Valter Do Claus, Chief Bio-puysics Br, Division Biolozr &
ledicine, AEC

Dr. Forrest Yestern, Asst to Dr. Claus ]

Dre Charlss L. Bunhan, Chief }Medical Branck, Yivision of Biology
& Yedicine, AZC : =

Dre. Harold Plank, J-Divisioa, LASL, Los Alanos, [l MeXe o

:re Pasquale Ile Schiavone, H—Drn.sxon, LASL, Los Alanwos, He Mexe

Capte. iIilton D Spriniel, TG 132 1, 1LasL, Lw Alazes, S Tex. v

Dre licward Le Andrews, Public llealth Service, '....sn., DaCoe s

Col Cy 'iilson, 12ta Fighter Ving, Austin, Texas T i

2 5 (=2 J 3 {

\ ¥aje Lester S. Greider (F1t “urg), 12 1 Fighter ’.,...r", Austin, Texs

N .l Capt “Wallace L. llart, 12th Fighter J.n._.,, Austin, Tems 1

~ . - ; Lte CoOle James Ee CrOSb:‘/', G 1.32.4, uQesquie, e :'CX. oy ‘
7 [ Capt Edward I. Sius, Jr., USAF Surgeon Teneralts Oifice i
| S 3 . IS

\1{ = Lte Cole Ile Dauer, Army Surgeon Generalls Oilice fs j
i /. Lte Cols G. ife 'cDonnel, !‘edical 3rancn, ATS!P : :
f ~ Cole ¥arl A. llougiton, Staff lede Cfficer, ArS\C, Albuguerque, lee

Dr. Peter A. Cole, Hq USAF Operations

\( h! Lte Cole Allen 3. Vebb, Hq USAF AFOAT Pael
~ vaje Henry Ge ‘iise, Hq USAF AFCAT !
Cols ¥ JJ.lJ.e.-n Se Cowart, Jre, kq Ji7F 132 .
\ \ ’ ~
L Cdr lussell e llagmard, lige JIF 132 ;
L Lt. Col. aichard A. fiouse, Hq. JI7 132 CDLUA‘-E- i
Cdr Donald E. lcCoy, Hq JIF 132 ’
Yre Harold Pe Lewald, Bar-ray Prcducts, Inc.

~

2. Dre He Plank presented details of the computations whic Ardicated
the magnitude of the flux of soft radiation expected to be present.during .
sazpling operations for !I. This soft radiation includes ck racteristic:
samma rays of approximately 73 Xev and several rays up to a Le'r‘v.&d- ed Kev
with the expectation that a consideorable azount of the more ehergeic radi=
ation would be degraded by scatteringe Considering de gradatioa” QL tiie m,ri
conponents, it wms assured that the total flux of soft radiation could be
treawd analytically as if it consistzd entirely of "ad.'.ation’ci' epprtiin-

ately 1CO Xev average i?th half thiclmess valve of approxirataly .2 mmi 3
of load. g%pi » DNA-84 ¢+ 048 9 9
diiu il ___1* » z
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3« Dre Planiz also discussed bie cxtrexze departure from linearity
of za=mia Zeasuring 1."3:’"“(3"1" espzscially for energies in the ::eighbo*'-
hoed of 1CO Zeve (Tnis facher z:as ti.e effect, whers such soft Zazma is
p<eseruy of giving rodiat io1 gposure indications considerably- in excess
of the a.ctu:xl sofL radiation pr\.ser:i: during the measurcnent pericd.)

A. Ye Col. House presented transzission data obtaincd dwring a
risih at Calr 2idze ! &ulO"al ..;J.‘*ora:orj. Tals information was taxen f
testis (usin: a.. 35 fev za—ma s “'*e) run ca various ccummercial p;*cwv ec

erials, ©-C345 aircralt comporents arnd standard pileot {1ying equip:
(J.. cls 1 ad 2)

o

tive
PR
nk

*
53¢ Lte Col. Housc discussed ssvaral to3sible solubticns as ~ztlined

ae Flying suit of several plies of leaded glass fabric or a
suit of vinyl («5 == Pb Squivaleni) sanduiciied betucen ordinary or
leaded glass cloti.

be Yrap-arourd insert to parachuts using lead inpregnated vingl
or rubber or leadad zlass fabrice

Ce Loose siaroud or wrap-arsund apren of avove raterials to be
worn over the normal flying clothinge

de Lead sheet ( or above naterials) pla.cwl in poclats over
vital parts of tize bedye

(At this point, the conference recessed, during which tize a displ:.;; of
various car ::e:ica.l protective materials s rmade available far inspection
J personncl in attendance. This display also included a cazplete set of

stardard fighter pilot flyin: equipment.)

4 ."-"! -~ "'ahﬂrﬂa 71- -p\n Fo Bo M= el i & ™o s 15505 d"' ngad v f
Qe LiC Soniergnie g re-convened ior an 2p en-:1o0i 13CUS310n: O
P ad H . ‘ - Lty t
e foregoing presentations, wibh all —weckers present pariticipatinge.
Py em gy — o g
Ceneral conclusicrs wers as follcaus:

de o5 1 of lead protection would
imately 133 transnission) sufficien
ceuit 3 twe-fold increase in giz
(t..-u..ez'al cpirios of Dre Sugher ax

creea out (allcwing approz-
he seft garma radiation Lo

of c¢loud sampls collectéd per pilote
tall a-d DI’O Pla.....)

b. 3ampling operatiors wculd be conducted on tie basis of a 5 ¢
(measured ;amma) planned dose with the expectatien that accidents or un-
forseen circumstances would not result ia d ;eawir eczcess of 10 r (Cpinion

of Dre Plani:). . \-3% g{ 1% !.\

€Y
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Ce It 18 cxtpected tiat for this opere.t,*o*x oz‘_l‘ and wivh
ecified limitatiors on re-exposure, sampling aircraft pilots =rill ve
au.,;. rized to receive a 20 r (measuwred ga—a) dose d'""vv-’ scpling ogera-

tiorse (Opinion of Dr. Bugher and staif.)

de From a biological vriewpoint, no eye hazard is anvicipated for
the situation obtaining during ”T’f,'“. samplingz. (Cpinion of Dr. Buzier ard
>
staffs) Trom a psjci 1010:*3.::&1 standpoint, prooection ir, the foim of a lcad
~Yraca rtanr vma rAarceidarsd Aocirarhla [l ~?T Al 3 lamAmy A T 3
\JJ-G-JU ¥ wndd Wk WL W WilD Wiiwid Wb Vb eed A oS e \u!}a..&_w-. o \FAP SN ) L O R e _-J.'J.
Greider, and accepted by the corlierses in zereral).

do

[, IS "-_‘ Tre ey

‘i"ﬁ cor uw...U_-ux.h 13 ‘_L-u.l'

Az vadiation can
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inion of Dre Bugher ao

'
'

e. The body extremities (head, arws a:xd lower less) presers o
- K% 3N - pN

5%
B

f. 1IT VAS AGREZD JY ALL PPESINT THAT IF, AFTCR DPLCCUTZITNT,

TiE PRCTECTIVE SUIT IS rLLALLY DISCARDCD 2TCAUSS "’” OPERATICHAL DIFFI-
CULTIZS I TiI3 FTORWASD ARTA, 70 DNTAL (ZALTT ILZATD 10 TS PILOTS IXISTS
U.DZD TIE PUCPCSCD SAIPLILG PLAIS F COUDUCT CF CPLIATIUS.

Ze It wes agreed by all present trizht the on'*‘*‘ 113 expresscd
d‘;;‘f.:g this conference, the cmcl“sio'rs drawa ard all cormitoents made
9y conlerees were applicable only to the [IIE portion of O;, ration IT77.

7. Specific conclusions (all conferces) were as follous:

ae. o special protective measures are necessary for arzs, lcouer
Tocre avd PAr +lva hanA mrn.g—--f» nm dTrAdsnaatad ahavra T nacarnd A ERa aveas
.I.;:_.‘D Chiadh & NSh WaldT AW Gl va GO Ll lwabllld SJIVVE  Lil &Vb-&\-& Wi WalS UJ “ae

Tt Pt mate Scom st andale amigls P I L E oy maf VoA 1Y Lo

Ve FAVUCLULLYE LAUSLLALD SUHRILVALT:Iv VU e) d UL LTal WiLL US
used as body protective cover in a manner operationnally acceptable to tie
sarpling aircrart organization camandsr.

Se Follcwing tie atove counrcrence, a meeiing was arrarged witl: (T

Zarold P. Lewmld (representl.*:, Jar-ra; P"*od sts, Ince, 209 25th S%,
rco.dymn, lels) Telepnome: lasihinghen, DI, CLiver G713 and tie Iolluing:

Dre. ife Planic

Col. Cr Viilson

Aaje Lo Se Greider
C"Duo e Le Hart
Lto Cole s 4. icuse

A+ ] 2 N ~. Y ~ P -
¢ AL this meeting the relative cmerits ol lcad glass
1*%'*#?‘\‘\*9{1 vin'l and lead icoonreroated pubbhor ere dizcuss
znat vinyl and lead icpregoated rubbor were diszcuss
23 L} . g o - R S +
opv::‘.....onal and production viswpointe IS apgears Lhal rus
loag 1aood irn evararaion thHan a1 ac: ,'11 13 slenpaa Al rinttle
s N A b e Pt s —— - Uuurv.-u.—wca Waslmd —lod b v‘u“ & b o e i & el - T m— - —’
3 4 - %~ o 1 4
relatively stronger than vingyl when neowg tiat rubber dete
e Y Gv*ﬁlrl-- Flsam 11-4".*-10 > . 3 el d G’%n- ”n 1/“7! {‘,57'1;10
J._UL\I "“t“-"‘-‘\/ (VTS S-24 4 W ‘II .&, b A A 'MA“ l.-Q'. ] P wimWwRE (s o s dnka -t
[ e PR o] i 1 Avoa .
be strengtiencd tirough backdgad g1 ,\-A; or fabricy tha
- ATy
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vinyl clotns, being non-porous, would be ertremely uncomfortable Lo wear.
On the otier hand, an equivalent amount of lead zglass fabric is stronger
than eillier the rubber or vinyl materials, is relatively porous and deteri-
orates very slowly. It wes also noted thal preduction difficulties on tiae

\nn‘r‘l will 'nmhn‘\'l“ nreclude ite use, whereas the lead 2l-s33 fabrice and
ot F A | eiwra Emuu daChbih du\e WML -

the lead—lmpregnated rubber are readily available.

10. It was agreed by all present that a locse shroud (eiszht plies in
thickness) of the lea.d glass fabric would satisfy the requirerent for .5 =
of lead protection and could be made to fit over the head, drape part way
down the back, and extend over the front and sides of the body dowm to a
‘point just above the ineess This shroud could have quick release snaps so
that it cculd be placed over the standard flying equipmert and still “eta:_n
the feature of quick removal in the event of bail~out. (If it develops
that eight plies of lead glass fabric cannot be stitched together it may
tecome necessary to use lead irpregnated rubber.)

11. Col. Wilson agreed to fabricate a sa:nple shroud fream some compar-
ably hcavy material and to deliver the design to Bar-ray Preducts, Duce
for pr oduct:.on of an eight-ply lead glass fab ic protoijpe. Col. Yilson
agreed to [ield test tr.e protolype.

12. It was agreed by lre. Lewald to obtain details of cest and produc-
tion problems on the lead zlass shroud and on a lsaded glass visor %o be
fabricated in the farm of the current stardard visor. ifre Lewald alsc agresed
to get ther information on lead or lead vinyl covering of the stardard
helnet in the event such would be desired. (Samples of helmet material
ha.d been previously furnished to Bar-ray Products Ince for investization.)

7irther, }Mr. Lewald agreed to check on the possibility of fabricating a
lea.d glass fabric or 1eaded vinyl hood to replace the standard pilot hel:et
in the event the visor azd shielding modifications cause the stardard
helzet to be operationally undesirable due to increcased weighte

13. Mr. Lewald agreed to obtain separate budget costs of the following:
ae 16 sets of lead glass shrouds (3 ply) or leaded rubber shroudse
be 15 sets of leaded glass helret visors

Ce Hodification of 16 standard helmets by addition of lead or
lead g:{prefrnaued vinyl coating.

de 15 sets of 8 ply lead glass fabric or leaded vinyl heodse.

2 Incls: e As JOUSJ.J
l. Transridssion curves for
lead glass fabric
2. Transidission data for
various materials.
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Attenuation of 85,4 Kev Gamma (from _69‘1‘m170 )

Afforded by Various Materials

- “ — e = W dr—a - .. S o o tvn, Gt

i % Trgnsmission
Material !  Photo Electrons i Photo Electrons
i not Filtered Qut Removed with 300
mg/cm? Al Filter

-

m m—— o ot ran ——— - —a

Bar-Ray Leadsd Glass i 10,5 7.0
(Material F) ) . 1
T84 Canopy 91,5 92,3 i
(Material G) f
Helmet : 102.7 oL, 8 E
(Material I) ' '
Helmet Visar 95,0 92,4
Lead Imnregnated 16.1 7.3
Rubber (1 mm Pb
equivalent)

(Material D)

Lead Impregnated : 19.9 17.0
Vinyl (.5 mnm Pb '
equivalent)

(Material B)
Aircraft_Aluminum | ] 95%
Skin (51 mils in ' (Vot neasured;
thickness or .348 gnfen?) . taken from Al.

l Absorption graph)




