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illUCll ox I1+l+x_ m¢'_ __'i 6

mlntJ _lli_, _xl |xo _|_ I_r mdi_ _l_ _ _ fml_,_'i_ may I_
_ _ eli _ I_ _t_ t_B. _i_thel_mlrenx_mmet:| iim,_i_
Yn_ull_ _ _e_inum ravinmmemi from x sllt,_- __b. In ,_lii_ to bet@__ ehe
_|ed_ al_ _ I,_ _llm- f_|y ,_f __ Ithmmld f_|a|b,n

=ill __ _ i_ _ _ _.,_ _ ,,,,vii

i I ili_ t_h i l/llml-

/ ly_iew, i II Iver_e..dX_,_sti_n II / _ II _ / _ i I

il/lit ...1 liure e/i _I I in _ i il Olin'. i i i I
i I i i II ialmi'm, _. i_i_.il__ l

i _ ¢"ul i_ a 2-.vellrsl_. q_ni_r_lmuli_/Ippu_liu Jhmreves'.

el / .Mive]i_ eho i vamum is I _llililiN _1' I i ill
_i Ill i_ I Of il _ i in _tl il/. i I i
_,. sllml_b,and dsd_ I_ el 18_s'.el i foeunedeuwlgyhum i e6 II
roll over lhl liempmilulrl I In mm_ uo_,u/lildll i Fill llll.em-
tl ins+ i _ II il _i,, i _ d i / it i Ii i
I_ _ il Ib. i i II i_ +_ fl stop II

_ I,,-ve I i_ on I0 il,,. I lib / iiI lltll _ i
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l/lira Inll. l,+,,Plk.,+irlugdll lle m mliili_ nriovxll 8ridon i ald lllleiil-

il i II II i i _ ii i i _ li i_a_. 11 v,i n,j_! II
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_D B55LilJuuqml_ Icms

_ _ m_ikfmlunontsttonb Im,.t_i dmmb_is5_ _uim_,dto.,_I_-d.tonali._
** tSe lJurem_sPii,_t:,_thF.xi_,_es Re- of aeo.t,_I_ eh,_ce_.spw_n,_..t the
_b C,_tn wbswe infommlton ndl_anS to mrd_ ,dr1_0,-*ton.
me use_ .xiplmlv__: ,he Mo_n is
devdopalunder,hediswtion ol Fmdt Oillm_. _.,,_.3 _----_ i G,WM-SulNIm
_ddaus _r _.feiy end ,.m.imlnlii_ wellm
.iadm, ni_ me o#dl_t_ve_ ira,.50i__ Twore,ee_b t,_i_ ,rap_ _ ou, **

mtillt.v nmb them yes? ,ttr_tiv_ _, tl_ Huceu's _d_im_ ._lfud_ BeJem_5 l_b,_
Immli_ toe/f'_ l,uunrdr6vs|i_. The woilk m|,_r. ,me ¢_r_tned wire mitadd.handli_

hai.nds ,s,o_ted wii5 t_ stor,_, hlmlli_. Ictus. TSe Ibm,i_ ,_,,,udyunderthe
enduseof espimlve,hl,m,_vinmmeni ,_tmrm_ _ l_vid Nicboi_n ,4 ,h_ e_f¢_,_ lum_
tedled by hi_ velum, ext.seinetemperer.m, env_,mneut ,m ,_ t,etlwk_r.it fine pm_l_.
,rod.. du_of_ _m_.i_._ _,u_d_k_ lil_m_u_udi_ ol the betmwlm.,4 _b

_qho,t-tanmdr_ts of _ _ _iO-*_m_r_ dunks usedin mine_ .pldi_*im_ Imve
.rid _ imitate e_ o_ _e Im_ ,st_ _ in.hs,k d_ rmep_i_ msd
amsisi_ _ detom:tk_s_Im.by..-ei_ks- lun_ v,x_t=:., temper6suteo,rod _ntvisy
veui_ted ud_sever, I_pl_ _tl_ t_,lb_,_ in_
,d_mm_mint_dud _ tb,_mmndidtt8 for _lmik _ d_mm_ _60u,d

d,ueud w,_ i _ in _ ** l_w stowm_e_,nbel_memund.
t,mpe_tu_ X-m.v*_r_st_i_0_,md dd_ in amtmlbd gum ..tmmph,se ,rod ,Sen in
film,dhmmmt,qm,ld_ me _ in_dlmtul .s l_ ve.uum. P,ul,e_y mammmms ,,.h-
nlshe_ rot d_d_ _ _ Ion_ m_u_ rare_ so ,_.,s v.eumn te_tsm:
dree_ beperfeenedin ,Se Butch's _ v,.uum

TI_ mmi6_y of mqidio_e,to isddztim b3r ebuulm_ st the Twin_ Cure'. P,mun-

ndr,umetem_ J_m_,. b be_ _ to mvironmen,_ ,ure ,omp0_i,m_
by _ tedmlquesde_eloped dmmity_p_lin_.t,_db_.,mddmpe.

far _ OqPe*d __r .indies a_ d_e hoj_y mmuranmts in l_h ._
15u:bqb Cmdr. _ __ we _ m_b ou both buds _ in ,n
ii_ _- to _ _dSlan_l im_ knpeelmi'lJlixldbesi/lIprel_inlltmlJ_
iee61mImunb,d hum. 80.adiber ,mtitmdl B,nd, pmSmulin theimlm_smill madImvln_
tmn_ dlt exidNivedmomtiouoes.umd s lim_i_im dims'_u _ to tirosdi,tar-
.I vdmdsimd tl_ md_ drI tm/_ fm_ minedfro"tl_ lunm._mf._._fnm, the_mi_',_m,r

mlm d die eider g I 8him. _ III _ _momanilmli,i oubimmliddi_t_ree
Nhtll IJe4wem_ ms_ miniv_|y _i' _ dter _te e_mpatlmim_
fo_ dmmmti_ dldmab:ed_m ,bee esped, l'_re_l_. _ me j:e_ dr_ mmeid in
mmt**__tedt_iml_mm_**nd nemml _ ,t_ imm*oeed,emlts

vdoeh_ to 6s_ in the ded_ of qmdi,otivd_vidi_d,_d with tlm,,eo8 the
b_ql,elvel,_i_ iiple, e_petim_s uow in veyo.lJi ue_Id_,_qpedmIM.

In lb _ llmk .| the _
A dM_d_ d tlid__ am,d_t,of the tmr_r.Im_.e_ou ,rod suplimn _ for

s_ub"_ e_lmlve I:ii_-_s_e Ix_x_o,: in _ lun_ _ta_ sre _ ,mdied
_w.Wemem mvinmmms. 1P_ e,iti- radar _ i_t,.. _b b _ am*

d _dlslll_ii d _ _ iIiroli_lLs 08' _b II_ flNIMId _ lid nitlill_ Bilil_

_ve tcue* uken _ .umq:ke_ _ tlk, fw _ _ in tie buw mvimm-
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I_1 _.x_mAvznl_slmlAw.nzmtfacl_R

trd.+. :t_i and :_) have .Hm+n ii ut,id f.r m-re little f.ndmmentll I6,tletic d_lta am nvmlhlhl¢
Inf.multkm t. detemdne _hetl_ it may he ,.I din.ct mhlrti.n hy ¢lld.m.
plictic.I. The _.rk ,it lien. i_ mimed at Dr. KlmldelGl% gr.0q_ i_ -htmininff .uch data
determining the f0nmleniental phydeml und f-r m-'th._ betw_ul carlmm und vmri.u_
q_rtl_emlpnqillPliemof _il_pil+i dlic_te lllll_lS O._illli+ aid ,4_Pmte+in ,i var..m ff,lma,+.+A
a,_dfimling mdtlihle li,_lllelu_ii_e dl, Ptrilde lint| dml4e nlinml ,+.vNtem(dli,.e) i.+_Plnll ,dudlell
rnlril_ mnllHal+ h,r llmP_ilh ll_ mlP|l,+, fll_l. M.re i_mldi_ mli.,r.1%v.lem.+ l_llPate_)

q_'lir_u_ _l_lite I_,¢.kq uet_, lifted to deter- _ill he iw_'_ttl_ute4later.

mbx, t|i¢i4e ni_Itilil_ ,.hu:'ilrteri,+th,_, n, luti_-e The ,l,_m_ .f n,d.Pti-..! ,dli,'a-ln'ulddie
_-ilil+_,mmllllativeeleeidrti_,lldlll'llvitie_, mi-_lUl_ ill Ikdh I,._P lllmdrlr arid liri!lUel

Flu_hl_l ll_lPlli.+ ill tlnll.tlll._ s,_ 111lll_llil.IMPriP{41l IllllU _iL. _llldiell Iti iIPIP_IIIPI_ 114Pl'l_"III "l l,lrr
sllll_ MPquillNI Ill t_nK_ii,te Iltlidil)- alltl i'ltll- alld IlqlllltqPitllll_ tlp I- 14_II + |*, {|lllldlile

dueii_il)" ill tlx_ I_tl/_ it, 1:911_ (' lelllllelltll_ pllrliPl_ _ s't_ Vil_Pd (ll_ll Iktll l-'_lniUimell_P+
IPllnl_, Fillill_ll i, oxide, Im,rlle, and pli..phate aM mail*el mile IPlldll O.i}l| I,+ I..I illUl_nlel4_l'_.

Ill.it.+ il_re e_llulltetL ._iilirite melt.+ coil- .Meximllln nPirl_m o.Prllrled _ith . leil'tllll

llillinll lilhilinl il!li}l_hP _l_re the Ini_t _on- _llrtil_e._u_ el ihtl_ll I|,10 millilllelelP0 Vl'ilh

duelive. Inclt_q_ll_ the tenllmPllttn_ of lhe tl_ _e, the Iml lim.+ily si,_ I_ul_li.ielll .|is

nldl+i to khe 140110 t- l_}Oi (" nmge implovld permit the et,lrulle of ¢.arill.n lillillSi_lle s_hile

emll_ilt._i_'iliei Ily |act-l_ t,| t_'ll or three _ee+llin_ntl_inlumintellmlMirlei_ti|l/rl.+. ._liw

emmltrl_l lilh C+,lldllct_'il_ It I:_(]P (_. lit Ilthtm ol _ In I_PIIphile _'el_ vit_d _rllm

(.:lllSrll_ltl_lll_ luore lhll_ IIIO inlllerl_ el 40 voh.q 0.05 ¢0 6._i. willl maximumlelrli.n it I ratio
_llli _ it|llhled it I_'IIIIP ('. r4 about _. The nmiPtbm spirited t,, be, s

¢'.mm.nakle mphite di_trt_le+ are l_kq_ _Ikl-_Ibl.he m,t inv.h'ii_ in_._* inter-
,, I_pII in the emlm_imentli _ulk. im-e_l_ltien medlub_,q, ll+qu belier e, mPelutb_li of the extent

,4 IN_,_ li, mmli_lelive deetlmle mlil4_, of rlllrl_n wet Ilium with number of inll_-

.... lhieh st,mid lie dlP_rll_P fur mueeeMItd lumu' p_ _lntilrl_ thai+ lith _,ds_e ,,tel of the

uilnli_ uith phltin,lm aml bidium exposed to over _ of the i_l._llw imlltmPld si1.._ extmrtiMl
I_eO* to I_l]P t" meh_ remlted in complete from ,in equinudur mixture .4 0.15 millimeter
dlmmlution m' eevem _ of the metul_ _ mid _nlphi_e ImUder.

within i _t, rl limeiJter inmmen_on. Attcalpta Dr. Khs/af_hl'.q llll,up _ _mmpi_lld u

to itmte hol-ptt,_m_l boron nitrkie _th a t-yearsiudyofthet_tyofml_'ini_te,
.ilimte-aux m_ture for pemible u_e is un with .rtivuted h._tn_am in i Im_mm t_m,h.
elee_ imltes_l sere tiXelIJ"_. _llreh Tiller rm_luded tlult the lllt_ s_ not

for mlitllble Imlt_ ,_iil em:_...+, rqm:_ilde,ulthoeq_ the l_e_mieml im-,dved in
fourth tmJkrdutt_li In the w_imrtdonof _ diam_illlkln in the hi_ll-temlmt,we

+seer or _ Inmmn_k i_ hi the _ ,i_mmimm.mi_t bewl_lhhlrlhe_inve_lil_tim_.
i+m of _ ml_ Dr. _n_ Klu_

f.n. st the T.in ('itk,_ .Melillm_ llemlrch _qiCl_
('rater _ mq,mk, i_ • stub" of the t.,,k-
medianimm mud nem.tkm Ism_irs inv,4ved h_ I. Tuonm,o+,,.s+.q-. E;.:'1_ I.,u,u lira++ J+ Bin.
the redlwtkm,dr _h_c_t_uith _ud_m. The !_ Int,_pllm_. _l_., rut. II!_ no. 2. Map. 19,11.

durtbm ,11 +m'dh'_mtl_llilh rorlxm _ neitbelP m_i +. &mmm,+_. l++ i. _,, _.: ll_tki_ l.
m_r esotk-, h i_ the Im,,,_ f.r • mihmtlnlt_ll l'llulm ef Ltm_ Itt,mmlsm_ ti_.+tk loetinll
fenlmilin41 itdw,try in th_ mlntl_ mml ('leads. llmp o_ l_tr, llt_l,_l It,.=mm_. bt Pi_

Rl_mg mid .lhmP_. _qml._ili_ the nmmdar- _ L,h <_ ¢-+dir,, ._l_r. ale+.

lille of liXyl_Pl_ Ilrlln llllilr lllat+, llelmm- .L +,ll+im,,i,. E. A+_ Thr U_r el l,_lllilrr_t_ud
+lmled Ihll i rk+vrle _'_llte l_d,wtbm Itm+ to Ai+w Iml,_plll_li_ I_kkl

Plilr. IIilttlll. _i._l_+ I _4Kill,ll_l_ilil+ IIId Ik
b_ nlelhlu_ i_lll Imp + all silh +-iNiudlv tAplmmim ,11_ IIIll Antmli_ TrLi. II_l-
at+ I_ of llmPlhlmP II_. ,I"I)- H,m-evfr. t4_. _rll _ lqnqlhiJd, ilk...I_+ li_. lq_ _'7- II._.

P
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4. PIi_N, 14. Ii.: The Espl.i..ion d Lardir Nlt.rid 80, T_lsl.mx, D. E.: _4im.hded L.Imlr Ilueke.._AAA
' |t,_mlr¢_,.IlM-'IIL%/.¢Immman Alm_h Enlr. I_P-177,ll/a_

t'orp., IN'r. 101L_. 3L Ill.lille, II. l,.: On, ]r)i,pooltmin $'ldcanlo Iloek,
8. |it|in, N. P.: "Flhe{'ll_ f_e (_iiqt 10 th_ .Mc_n. W|Ih L,na_r Ezlrnpolmtion. NAHA AP-ITV,

il, P. i_lllmm'. I_. (,N_"_/li',_k), IriS5. l_T_q.
_, dill&iN, J.: [sllllr Eailp|/q_t|iydl lil_iJ _,IrVJ%'pi_, _i._. PIg)NIp, J.; bPID J4_HM|IPT,fl. _.; _41rllu' l)rlJ_l_.

Pl_'r 40:i_, Ihmlthi_ _kd_i_r_l ll,-._.Iri_h LAb,, N,tI4A _P-I_, IINI&
J.l_ lli_AJ, 3:1. lll,_. J. A,; Ultrahigh Vauium Adlx_im_/h.lllts_d

_, ].4,W_diN. P. |l.: |Jllmr ||i_my¢-0,.: 'i_irJr _*i_111• Io lh_, l.lllllr 14111_i?ip.)41111111111.)._i_pl., Con-
ill Lqllltr Iti_J r_lt4,114r,_ Eald.nsll,m. A.II.- Ii1¢t ,%AA7-;107, Mri_mim,g |)mlldlw Ai_rnl|t
ILmtlifal Alia. _J. I_, 1t,1_,._-i_. ik'r. I_1_ pp. ('o,, A,i;i. 1067.
:L_i ',l'_t 21. lh,l_i._l_, W_ W.; ,_sp t'k'nrl._, {'. W.: Mll_

14s¢_i_._,s, J, A,.: |nqdicnli,m_ ,,_ I%_. ,_ Ll|lllr Nl,_'cl#,mwlqr 14illdiP_o_ ()ll|p_Oil_ J'l'Wilit41m-
l'r,w_ll_lil- in _,. TrlSll_jl_rlali,Nt H,_,qi,lli,_. ll_il0_d LIIILIr _|lili,l'lil_ if! Ullrlhllth Virmlm.
Prm-, Fdlh ._l..lld .%l,:,llsilt. _',_kllipt llrmlp ,al 141h ._llt. _4}'mp.of lhe Amrl_¢.sn_'IkClllllll/401_,
E!ill_li'rrt_.Irllll ll,,**-irrro, )l_r-l,_ll _IX_,' )liAhl (.J_ll_w ('il_', .Mo.), _l. Ill'T.
_'_lll,_r (i|o.ot*_lUs,, ._klllI, )Jar. l;i_, |'IP. ||_- _'_. llli,_., II. W,; _Su,F.ii. I". O.: TIN./_r,_t od i.o_ *"
I IG l'_ml,,,ril.i_, olz t4omi. Ph)_kml PrOlWrti_ of

9, Alplll, II, }:. _. Ik,_ciq_mw.l ,)f a Lull[it Ikl.i,, Ih_4L AIME I_rl_rinl ppl.'. ITI4o 13dBql(_on-
J. Brtl.. Illlr_l_u q. _w. _.-I. I.I. lin. :1. MII)* _l.lt.llarr m¢ Ilrilliz_ and 11ot4k.Mt,ehamhr_(Lniv.
I_'d, lip. 161t 16'.t. d Tcatl_, AiLqin, TrL), _._IE, Jan. 10_7.

I1_ I|OIIILt_II, _. J. W.: |_lrii-T,,m-,Ir_al Millilili. _11.F,_lll.l_ _. _.: I¢i_11_i1111d Wil;.r on filq ._lOOh.
J. ilrtl, lllll, rl_l. _1c.. _,ll. I._. lin. 4j. Ik.c. I['l_lllalioll Of I_llllllqlTl_Irild Ih,smls_ _k,m.
I_.'i6_11_I._I]I_-,'III. inll'h., ll.ll_lllplll_lOlxl_lol_'.._l_.pl,lll(l_,

II.O'KOllltl_lm, J. l.: L,mlr Elcalmli,mT,_h1_klm_ lq'-l@-lS.

In ll_¢k. 3_,.i_, (l_)'IM,_rh GI 3% .l_r _m_- ;v;. I_,,1_ II. If.: L_lnlr ll_kslwa_k_urt_oir Os¥1_n.
hx.,I. _r T_'hnolq@'. _'lighl-PIIlh.vmn ,_ir Forl_" t'li]l_lll_lli { Elllrlilqlrvl,_i_d ll_lre,_ I_-
I_,., Au_zoII_61. _ Pine., J_ I'_|_ I_i_._ (iP,md_,a.

12. V_uz..M. _'.: i_lpl_lilion d Llmalr I_'i!_1' I&'- Cadif.), ,_,pl. It)_Z. pp. 21-3&
_. Tll_k,, 6_F_:)l_h @141o Air _om. _ z_N_, II. _,: Wen_ in I_ _lnt_rhds. Ulilli_.
ll_t.glTm'_mdo_'. Wrllhl-Plli,.1_on.llrI_,_I_ Ii d l_lll'llll_lidRIISOIII_L_i II_011_.,
_, _"I-1964. J_ _ lab. ll_ Celif.),_'_In.

13..McCI'I_IIi,II. I'.:(_la.micll.M_l.i/l_ll_m.oI_ III_,PIP-
Ib_ .Mo_.._k,m. l.. _'oL I. no. T, Jid_v II% _1_t.Wl_-iSlll_ _ I_; (;l_t_r_ P. E.; .t_ IlxUSllClt,
I_P.4T-._. J.W.: Watff l_n_ion in sb_ _ !_

IL, X.t,s,_-xlD, c. I1.: A Pwliminary I_lies Ilun_u merit. Pro_. _ Ammal .M,_III_ll_llldlq ....
Mo&4 lot tl_ Pl_l_i_ ,Jr _ On_. Pr_. Group o_ F.strBt_m_tdd I_ Hdlm_
Fmush Annual Me_Jnl_ Werkinl¢ (;_lp _ Air Fa,_ b (Ahmqonl_ N. _tlrs.), ()el.
Eslr_t_we_trial I_mun_. ,_z" [_ew, Aead_y 190,%I_P._-(18.
(Cdorido dcpi4nim,.('do.I. !]_. atl_% Iq_. _ 30. Bausem, G. W.; _lln ROT.._. I1.: Tbm_mo-
3it. d_ ,rod Ih_b_i_ of tSo _Imti_ _',_

I__ Pm._-a_, 14. L: ._hniql o,i tim, M,o_. lliuin8 d Xydl_ Mium_b. lleps. (14-_11?.CIIm, idi_
II_ul.. _,'oLI_ _ L,Jan. 1'_60_I_P-6-I-I& 111,_,,I,i l_. I'.,_L _ Fon_:,, Aq¢. iSlmL

IlL ,',talorl'_ R. _.; (L'ox, II. _1.. (lall/l_ D. ),!.; ._u 31. Wir,INm,,Jf._.; II,,,s'. I1.: i.',ll_G.lalful. ILT.:
Amullloil. II. W.: & lqtd.v d Lunar ll_ ti_llllll_lln_,dWldql_Imlll_lloml:Tlll_Ino- ...
mun,_: A I_iimimi_- Itqm, m _uf_ and d_nalk- _,4 Klm_k_ _ llelq_Imll_,rod tl_

Univ. or AJl_tl_ ,11.. l_,e_. _io_. Proe. _ A,m,_d Me.,_i_e,Wm'kiql

Ig.I_Ii_I.J,d._?.IIII. .'_ _Im. IC_'_ B_._I_ FILl,Nov. 11104.
I_.Ytlu,_,i.A.:l't_m._ II..M.:Co_. II.M.: _ pp._I-IID.

•_lu, rr_, I1. I;.. Hi') _nd Tr_hnkp_ _ 3;I. II_v, li.: _lU Win, I.._.: lqalbtUI.v-_leliqaJbi_
I_mar pmrtr_tv .Mininll. N.L_tA TM X-.,',_L'_t, ily flel_llm_dl_ d ll_'d_m_ )llnemlb imd Tlwir
I_16_. !_ ia Ik,N_ub_ F_ilitiim for rite

('cul_r illult.,_dl_, .ldlll..MIr. III1"#. PP. 121- 11114.1q,.I1_'-I10.
1.1.11, la. C_m_ B. B.: ._l_i_ ou I_lmcSim 4_ Wa1,.,'.
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