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Preface 

In ]% I. ~tt tll;.; h,.:;ight of tlK' Cold War. :l director oC tlte l\ational RCCfllmai:;;saJH:C Onil:C' 

(l\RO) autho!,jz~.'d Hl(' COtlstfLlctiol1 and launch of a small mdcornlogical :~atdJitc to support 

COROl\A and other t11m-limitcd imaging satdlitc systems. Thougtl undertaken a;; an "interim" 

mea::.; un:: while llw~liling complelion and launch of a national \\'catlK·r ~atclliw, in the months that 

!i)lhIWl,,:d tbc l\RO spacecraft \'L/ould itl(:L.lI'poratc so many desirable !(:atul'cs and pcl'i(WI1l ~o 

(l{lmirably that it became the template adopted tlu all A111cri,an civil and military low altitude 

mcteorological satellites. I rest~arched and wrote the tirst installment of this history. which covel'cd 

th..:sc actions and CVCllt:'i, llf.ing availahle dassiJiL:d rc:cord'i whil..: as'iigm:J temporarily to "IRO 

lh::adquoirtcrs in th;: mid I ')l\Os, Ahel' rctUnllllg w the ~ RO as it~ liislorialL in the lull: 199()~\ and 

upon' deda'i:-.iflcalion oj' the original wurk and endnoks in Fd>nlary 2000. I 'ihared it \\'ith tht: ~arly 

pmgnml pan.i(.:ip~lnts and ~(mlplelcd the ~lory through the Him or Ihe I\,:lilknnium and the 

consolidalion of i\IrH.:ricml lHilil~lry and (;j" iI nK·l~orult)gil.:al saLdlit..: pmE,'Tams inLo a National 

Polar-orbiting Operational Environmental Satdlite System (t\POESS). 

People ad, They make dec-i.sion~ thai trigger evenl'i. To the eXlt"ntpral:lic-al. thi!':i hrief 
( 

history tums on till: pcopk ,\'h(} ~hapcd the story. particularly it)r the curly l\RO y(;ar.~ \\'h":r1 the 

d.1hn wa:~ highly c-lassiJieJ, handled in cnmpartlm:mcd dmnnds. 1.Ind litth.: kIlO\\11 cwn 10 those 

who rei:eived and used tht: metet.\rnlogic-al pmdlIl,:ls, The people on whi..:h I COCll'ied ill this story, the 

successive probFfam direl:tors and their immediale ,l:-;so,:iaks, hrought to the Tlleleol'ologiL:al satellite 

enlerprise dill"erenl ledmif,.'alskills anJ rnana~eml'llt approachl~'i all of thi.:rn operating in a 

bureaucratic frnmc\\.:ork that changed \vith org~mizl:ltional realignmcnts, Over the years., as the 

program moved from the NRO 10 till;' regular .'\ir forl:e. and .:velltu<llly to Ihe Dcp,lrtmem of 

Commerce. they t()und themselvC's dealing "" .. jth morc fcdcral rcgulalions. more otT'icials whose 

appro\';1] the:.' l"l:quired hefore choi(:es and actions could l){~ made or taken. and much mor.: 

Congrc~sional oversight. That they acted t(l identify and select the best outcomc·' for this national 

effon 1 thin!': goes with~)ut saying, That the ~hoict:s made (\n""n prodw:e{1 oLlli;ome;; that {ieparted 

markedly t[(lm initial expectations is likcwi:::e appan~nL 

The SL:ope of this work. limikd prim'lrily 10 the progmm itsel( did not pC11lm its 

fn::ltlllcnt in the larger pt-,Iitical and social contex1,' I tollch on but do not explore and analyze the 

\. 
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program'~ interaction~ with the major contractors, \\' ith oftidab in Olhcr ti'ch.:ml agcnck-~ such Jj 

tILe l\atil)l1al At:fOmuttii;s and Space Administration and tbe. ~<njonal OCi.~ani)graphir and 

Almo':'ph(;'ri(': Adminimillion. or 'with Congrcssionull'cprcsentmh'cs and their stan's wh(). by th~ mid 

1970~. brgdy determined how many ['ll1d what kinds of meteorological satellites \\'ould best serve 

lh~ wLlntry. ,~\ compn.:-hcnsive history remains to be \\Tinen, In tllm effort. J hope the historian uf 

rc!;ord will tlliJ in this work a useful building blo('k. l\()t an rC':lders will agr~c - with my 

inll:rprclation or cvcnh. or with my skepticism about tlw ouk'omc of <1 \,'ost-dfh:tive, (':omhilled 

militarY-L,'ivil 1\ POLSS, I\otc\\\.)nby military attempts to specify and ('ontl'act for "on..-: size tits ,Ill:' 

cxcepl pl:rhap'i lilr cerlain hosiery. mos11y have. f;,il~d ill Lt:nn!:' 1)1' l1li:ding div~r:-:;i; rt!rfOlTll,m~i;' 

r~L]uiri::l1lt'nl~ Oll a llxed s~.'h~dllle and at a reduced cost. J \\'Oll Jd be plea~t'd. howt.!vt'r. j f Ihe 

~rOESS tcam OVi,:rlunb prl:(X(knL Any l:nors ~)r liiL! lhat rl:l1laiIl :11'1: mint. 

R. Ctrgill IlaJl 
ScpK·mh\.'l' ::!OOI 

ddi.'nsc 111L'i\:oml,'gi!:al ~a1..:llilc" !Sllch as Fi~. 1(1. ill 1hi, mont.graph~l, p'~rTl1ill.,;d gcograllh.:r~. and sot'ial ~~'icml!-ls to 

make mlimn.:d !:slimal!:snrrnllul.HionLt:m.iliL:sin\.:lriollsr;;~~i .. n: ... CL. c. n. Fh·idgL:, K. F. H:1l1gh. I:. ;\. Kihn, alld 
F. R. na\,j~, "\bpl'i"g City i i~ht:" \\'irh \lighrtillW f),lW from the; or\-[sr Op~rati()l1:L1 l.ill;;'L::tn Syslcm." 
Ph'-"'Ot;i'illii/li(;·!l"i.· FII.<..!im··(Tlf:.g Wid Re'/I"'I' 'io:H.,iI;,~, Vol. kL '\tl. « 1'1'17. pp. 727·7.;4: Paul ~utlon. D<lr Rl>hl::rl~. 

{'hris l:lvl(jgl' .... nJ H<1I1k \kiJ. "i\ Omlp~lrison of l\iglllliTllL' Sa.ldlilo.: Im.'gL'TY .mJ POp'.lJalLoll D<:I1~jlY I~)f lll~ 
C w:,tiJl":Jll<d LJLitcd Still.~~. /'iv'(')grwllmd!-ic bW,:I('"riflg ~1I1d /{('mot<' Stn-.;,·I]i-!. \\)1. 63, 1\( •. II. 1997. I']'. Ll,03-
I:~ 13: ami Paul SU1WTI. "\'1mklillg P"puhlimi l)o.:n·~ilY Wilh 'Jigllllimc Sal.:llih: 1~f1agL~ry allJ (ilS:' (II I/!j.'1IiL!r. 

".'ll1·inmmc};!, ,t'ud "irho.;! ,\nJ't'!/.'s. Vil!.. 21. \1(1 .. ~.4. 1997. pp. 227 244. 

\,1 
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SUl.:t:~:'isflll operalion or overhl!ad photorec:onnaissam:e satcllile:-;, the RA~D Corporation 

had \\',Jm~d the Air Force in thi;! lUit.! 19S0s.' (kpi;!n<b.l 011 m:l:uralt: and timely' m~le('rologil:al 

t()fCC(l-:;ts oftht: Sino-Soviet landma~s. Such fbrecasts would make possible cloud-free photography 

oVer areas 01' inLeresL Indeed. pil:llln::!:.' of domb rclrle·ved hllTll a Ilhn-lirnikd spal:et:mh lvsl 

dearlY-;l t~h:t made plain in 1 %0-1% 1 by the images retumed trOl11 early CORO~A missions, 

\Vhi:ll all ilHl:rdcrarttlLLlIlal study oC lhe ~ll"jCCl cndc-d in April 1 % I. hOWl:VeT, the National 

Aeronautks and Spai:t' .Adminislmtion. or NAS.~, received lhe l.J.S. iJ-am:hi"e toe:-;ti1hli~h 

, requin::men1s ,1Ild develop meteorological ~atellite:-; fiJr both the Depanments ~)f Commerce and 

Dd'l:nsc in thl! {\;ational rVleteorological Satellik Pn.1gTam. This program. its proponents wnt~ndcd. 

""(HlllI ~I\,llid duplil'akd cll(m and produc'-.: at less ,l'OSl a sillgk :-.Jati~mal Opcnltional \klcorological 

Saldlih: Sysh:m {KOMSS) tn mect a.11 CiVll and military fl)l'~ea-;tlt1g t1cc-ds. includitlg prcsum3hly 

those of the )Jatiotlal R,:cotmajssan~~~ Program U\IHJ),2 

But in the Pcntagon in 1%1. Under Seerdary of the Air Forcc Jo~c-ph V. Charyk, who 

~J:.,o IK'au~d th~ Nalional RCl'OJ1I1aiss~ull·i.: Onicc (T',RO) , ri:rnaincd Lincom.:im:t:u. ~()MSS. at he:-;t 

two 0r tllJ'ce y~ar5 awrry. also \Vas. 

supposed to SUppOI1 intcmatioml 

ml'tcorologintl data cxdlangcs. an 

ohjectivc illC'Onsislctit wlth 

cmllcmporill)' l\RP !'I.:·quil'\: .. illl~f1b 1i".11' 

secreCy. !\foreovi;L the ld~visior1 

camera or "\j /\SA's Cirsl l'xperimt.'nLaL 

"wheel-mode" TIROS \vealh(.'r 

satcllit~. spin stabilized to inenial 

.~pace and launched the y'car bdi:m:: on 

[April I {}(,O, viewed Dilly an 0"1 ique 

swath or (he [anh· 5 suriacc 

oc,asinnall\' in t:a(;h orbiL in ... tead 01' 

once .:ad1 t11l1e it revolved, Chiil)'k 

knew that NASA offid.ll ... did not 

believe a SpilHhlbilized weather 
t'i~. l. TlKOS t~'\J'~rimt!ntal Wl'alht!1" Saldlill', 19611 
(\,jolt! tht! \'idicnn It!ns at bnHmn Idt 1111 tlU' "atcIliH';.1 
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",Ildlit~ thar would k~cp it!' ~rin u:\is pt'I"p~lldicLJlar to it" orbit plane could hl" dC\'l,~lopcd sootl--and 

L:L:rtainly not inc~Jl~nsivcly and in lime Lo CUl11isll ~lnll.::gic ml!worologinll k'rc\;Jsts lor 

n:connai:;s~lHc(, ~atl'lIik' fljght orL'mLion~ in 1962.' I k therefi:m: a,.'tcd. to creak an "interim" 

mc{('orok~gical saldlil(: program ftn' Iht' \lRO. In the I:v~nt. that pmg.ram also woulJ flLShion the 

ll:chllulogy 1111d il ighl operations tl)r \vhat would become the robr orbiting, low Clitinillc national 

\\~athcr ~lJtcllit(' ~vstcm adminj~tcrcd by the National Ol.:canil' and At111osphcri\..· .o\dminislralion 

(1\OAAI 

.. \ Tc.~mporar): \ldcol"Ologiral Satellite Pr()~ram 

On 21 June L9fi I. Charyk spoke with Major (icllcml Rohcrt L. (irccr. Din::dor nllhL' 

OITt(:(: of lhi..~ SL'(.'relary of lhi:' Air F(lri..~i:' t')I" Special Projects (SA1:SP)in U Segundo. Californh lie 

aski:'d Greer 10 Im.~parc a "minimum" proposal lix h)ur "[anh-rdi::n:llccd" \\lu.:L'1-mmk wL'~tllu:r 

satcilltrs to be- launched 1m 1\;\S:\ Scoul boo'>tt'rs. Gret:r rcspond.::d v,·ilh jusl sHch a plali fhr a 2:2-

lil0nrh program. vn~ that spt:dtlcd a small li.\cd budgt.:l and a first laundt ill Ll:Jl months. TilL' 

Dqmty Secretary of Defell:>" approved it. anti the Dir~elor or Delellst' Rt'si;arch (Jnd Fngiflt'~ring, 

Harold Brown. matte availabl~ Tn rhe \lRO the necessary funding, On 27 July I Wt! (jreer's dcplIty. 

Colonel IlalTY Lvans. appointed LL (\)Iond ThOIlli.tJo, 0. Haig Lht' lirsl dirt'l'Wr lil' lhl;' Dt:l~nst;.~ 

\ktl~omh}gic3] Sali.·l1 itt PrograHl (D\'[S PL t Haig, a nlcLt'omlngi sl and eleL:lrkal engineer, :1l:et'pted 

.he as.~ignil1elll on ('ondition that he would no' have to llse th.c~ 1'I.:."sicicm ":->y~t('ms ellgin(~crjng and 

h:(.'hn;i,;al din:ctlon" ~:ont[[KtOI'. ('ould select hi;; own small stan: an(j could LLS(' lix.::d prict.:. lhcd 

(kli\,(~I;" n:.lI1tracb under his dirL'd wHlml lhroughout the program. Evan!' added a "kill !'witl'b" or 

·TLROS (1'.:1.:'. isioll Infrar·;:d Oh~o::rVlititlli Sal.:llit.:) hlld ..:m.:rg..:d frtll1l Iho.: .\ir Fnrc..: W';'-1171. 
r·~(;llnnHi'.s~lI)(:~>~l(,lIi[(· l'L'mp('[lll,>n ba(:J-. in I ''j5h. ALlt:r Loct..h(:o.:J \H!H .hl: prlllli.lry .:olltr~l\:l. IU . .'\ ulliL:iab. who,,\: 
propo~;lliud 11<.11 [11.'0;:11 ,,1.·!o.:dl.·,L ;'01,1 Lh..: L:'IIlL:o.:pt ,~r ,\ u:1~vi~ioll mfrar·;:d w.::tlhL.'f ~:!lL'iliL~' Ltl Ih..: Army Signal ('prps 
at B:.:Jlmlr. f\I.'~'. J..:r,';:v. wild,. akongwith Iho.: Ad,·itllL:o.:d Rcsc:lrch rn~ic~'ts .\gcncy. i"utl(kd jilflh..:r wnrk. ,\ftL.'r 
.\lAS,"\ bo.:'S!:11l (op~'r;lllllg ](] tkwbo.:r P)51'l. il a;;''-luin;J TLROS ~Ilmg \~·ILh a IlUmh ... ·T uf 11K' h'Y Signal C')[Jl)i po.:Tsonno.:l. 
.\s lh~ 19(;Os I.wgan. pl,m;; l..'alh:J for t'qulrpin~ 11l{OS with inl'rarL.J lil,rlzoll ".o.:llS,)rS IIKlt wUlIlJ Jo;:ll.·rJlIil1": h,orizoll 
o.:r{l~sitIE> alltllriggo.:r pi':llltl.' wI-. illg ur lh~ SL:o.:m:s l·dl)\\,. 

i·Thi~ 1m:ogram. 1)'~I.'d1cs~ to S::lY. hnd J slIn'('ssi{11\ (If JllHlk'ric<llid alpklbctio.: tlJl1k'S. indll(linl,! "ropl'am 11,1]-3:'. 
h'.J I<. BI L 41:. ,lIld Lkl~'Il:"~ "y"L~'IH~ Ap-plk·"lil1Tl:; ProglU1l1 1 [)SAP). In OTd·~'r loa\'I·~iJ '::Ol1Ji.l~ioll. Lh;: L:urn:nt tksign<1liuTl 
D\l~r i\lIst'd (hr(1tll:!ll~:Ollt this liist{ll) . 

. T 1I 11;:lig \ I;i(·~,·., atl S[& T[) (\)1l1raClnr ... ·,)uIJ ,only .i u)iLit\ ib C\j~l':!l( ... · by itllmJul.·illg Lhallgl.~S, ~llK"": 

dl"ll~I.·~ inv(,lv;:d limo.: and ,'tH monL'y. 'iF.&TD :Hlpp.)r' wa~ in":')lllpalihk Vo'ilh lix..:d pTiL:L'~ li:>;..:,1 dclivo.:ry 
":i.lJllr"rllll~. "~'I.' lholHa~ O. IlJig. "'ll:dllli":<ll [)ir.:\:lioll·: ()uH'llltk~l rVLlI1<l~;:II1;:l1l COIlI:,'pL'" ill f'i..'DFL·','lih'S ill 
lki(·wc Jla!lu'(("',/c'."I. JIlJ~I~l]'i.JI (\.Ik:i:!~· ot" Lltl.' . .-\nm:J h)l'(;cs .. rVlay 1 W,7. 

, 
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hi~o\\.n: if Illc lir~l launch wukl not be: md on 5chcdulc or if costs ~1~1pCare{l l.:el1ain to ~xceed the 

fixed budget. he instnlcTcd I Jaig 1(1 krminatt: tht: program \lnd r~l:ov~r govcmmclIl JiUlds 

immediately without funhcr dirr.'cl.ion.' 

In the 'nlllnlh,:, Ihat folk)wetL Iht: OMSP' 

efforr opefatcd on :.JRP funds under the ).IRO $ccurity 

hlankt'l. hut 100:alcd physlCally oubiidi: the :\IRO 

Special Pmjeds Omce in FI Segundo I(;f purro':'cs 01" 

cover and i..:a~(' 0[" (}pL'mtion:,;;.~ Haig div idc<.l thL' work 

among those he initially scicrwd: three otlicers and 

Renell l.all~m. "a very busy se~reral').':·' lie invested 

his own time in program managcllll.?nt. \vlth special 

~tlcntl0n paid to a contrdt:t he negotiated wilh RCA 

[(Ir the weather s;;ltellile. Capulin Stephen Dvon:hak . 

. inined later by Captain Ri""hard Geer, \va~ a\isign~d the 

Scout lmmch vchidc: a small. four-st['lg~, solid 

propdht1l1 rocket huilt hy ChalK'\,) Vought and 

procured und(:[' ).I,:\SA din:clioll. To meer program 

Fit.:. 1. l.t. Col. Thilmas O. Hait.:. 
Fir~r O\ISP PI'(I~l'Jlm nin;'4'tol' 

pedtll"Tnam.:e n':l]lLin::merH~, DvO['chaJ... suh:>.liluted a high acceleration LockhC'cd Proptd~ion 

Company t'vlG-l H; solitl-pmpdJ;.pl1 molor in placc oj' Itn: standard S~()ul !()Llllh slag~ Altair mOloi". 

Captain L uin Ricks handled g,rQund SUppolt.trm:king. r.'ommand. and readout at the Air h.lrce 

ground s.tatlon~ opel'arcd by the Lo('khced l\1issiks and S~~Qrc Division ILI'vlSDI. Finally. rvtajor 

(,hades CroJt ovcrsaw conlr;ln managclllcm at all Ih(· various tirms in\ol\,(;'(L novd C(IllIJ'aC15 that 

\\'l:n: "tixcd price" instead of thc cllstom31}' -'cost plll~ fixed fec,"~ The RCA fixed.price, fixed

ddivcrycontrm::l proved ilself in December 1961 wh.::n a major strllc.tural member of the wC;l(hcr 

tiatdlit~. Ihe bas~ plat~. [lilt-.! .lUlillg k:-;lS and mmpany onicial:,;; requL'~l~d ~\ three month delay h}r 

redesign. Crolt afwr di.~i:llssioll with Haig, aJviscJ RCA lhal il had le-II days to proJu(:e a Jix or the 

l'onl]"(l!;1 would be lenninawd under procuremenl regulalions '-al 110 Co:~t lo the govemmenl.'· Tht' 

By th<:~nd (,f 19(,2 Ih~ progwm oHi~:c Sl,llf had il1·n~'a~L'd I..) Ih·1.' n1lic~'l":' HII'.L 11.'.1.1 "..x:TL·\:n;I.' .... induding F.II:I 
H,.il. Tim:\; (}r 1()lLr SAC lJnil'l:'r., ~Ib" w:.:rl· :.ts~igrll·d it{ thaI liL'rll:. in,ohc-d prirmrilv ~\ ilh Ule' ~l'\l·lll bUIll:h v,-'hid~' anJ 
l!t',)LJlld ~llprH:'Il. This ~rnall nUlllh.::r grew ri~ :lhn1l1 15 miliTary ;lnd .:ivi li;111~ hy rh .. ~ mid-191i(f_. wiwrl Ih~ r-,wgl';]1ll 

Lr:1ll"li.'IT~d Ifnm til';: "JRO l,l ,\ir Fonx SY"l.cm, t 'ommaml. 

, 
.' 
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RCA program I1HmagC'f appeared thn:c days later with r~\'is~d intt:mal sl;hl;:'duk~ thal lTlet Lhe 

()['iginal laundl dak_ 

[\eith~~r tho;.' Swut boo~ll.?r !lor the RC\ satellite mOllllK'd n:'dulld<lL1l ('quipmcill. and a 

I'ailun:: itnywhl.'rt in thl.' system meant the loss (,1' a mission. AI] of thos.l' involved n:gankd the 

l:J1I1,::rprise as i.I single plllVOSt:- minimqm cO<;l."high-l;sk·· program_ Smaller and lighler lhan lhc 

original TlROS. tht: I nO-pound TlROS-d~rivt'd RCA s,atellite was shapt'd like :J lO-sitkd 

pnlyhcJwrl. 23-incht:s ai:TOSS und' 2 I-inches high. A sl,inningrnOlion, imrmlul.'ed on injeclioil into 

orbit \va~ maimained on the: carly \lRO \\!t:athcr satellites at ahoul 12 111m by :-:.mal! Spill rockeLs. By 

adopling i1 concept ,advanced by Ilaig. and Lt, Ralph Iloffm;tn. nOWeVeL tne spin axis. was 

maintainl.:d perpendicular to the: orbit plano: by torquing the: ~atdlite against tile Lartlfs magnetic 

tlcJd. tin.' fi)['cl.:s ~llrrlkd lhrough a dinx:t"'cutTcnt IO()J1 around the saLellites pcrimctcL ;\ ground 

wmmand would caus\.' thl' ckctl'ic wrrcnt [0 How ill tile de:~il'cd dire~tion to go.::llcl'nI.c the torque. 

rho~c few :--lAS .. \ ofl'kial" who kncw about it vic\\·cd tlK' l'dH l-·\ir rorcC' program as a no-risk test 

oj' a mlH..1ificd !oul'-stage: SCOUl with an "Tarth-rdi:n::n..:"cd" \-"hccl-mode wc .. lther satellite_" 

lr iT ('p~;ratt.;u i.:orre-.:tly, the RCA shuttered television i.:ami:ra (a phot(',:>el1siti\'~ vidir.:on 

tube:1 would hi:' pointed din:l'tly al tht: Earth onCe cadI time the satdlite rotated, AI rhl~ pl'ogmllllll~d 

iL1ll.'rvnL Wbt:T1 iHfnm.:d hori/Otl Sl."llI'ooOrS indil:ati..'d Lhl: knl; was ve:nical to t11e: Earth, the: vidicon 

would takt' a piclme or all XOO-1l1ik.square area \)1' the surface helo\\'_ with the image re:cordcd on 

tap~ as an analog signal f()f Intcr transmission to tne ground, l.aull(;ht!d illlo a sun-synchronous 450 

lIaulical mil..:: circular polar orbit. the RCA television ~y~tcm would provide I 00 pl~n.;o.::m daily 

coverage: of the T\orthcrn 1 knli51)hcr~at latitt1d~s above 6() (h~b'Tees. and 55 pero;'nt l:ovcragc at Ih..: 

CqU<1lt1['_ R ... ·adolll orthe: lapc-n::cordcd pidures was planLled to ocelli' on each pas"> ove:r the \ .. :c~tcrn 

hcmis.ph(·H.': at the ground stations, the vicko piChlfCS. of cloud cover over the f-o:lJrasian landmass 

'Nollld be rdaved to the Air \Veatlu.:r Servic~'s Air For(.:t: Global W~alher Cenl • ...!1 (:ollflcatcd with 

He:adquane:rs Strate:gic Air Command at Offmt AI'R ncar OinalHl. t\ebraska.: 
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Halg'~ "blue suit" program 

It:am mt!1 its tell-month ~ehelluk. 

althoug.h. a'> rlw h igh-rbk a~lwcts of the 

cl1(,rL ~uggc;,;tcd: withoul irfllnediall: 

SllCI.:(:S~. Tlh: ~)olar-orbiling D\ilSP 

:;atdlit(,s '.vere: tn be launriled frolll thl: 

W~st Coast rilng.~ on Poimt\rguello, at 

. Vandt'Tlbf:rg AFR, located m~ar tllC 

town of Lompoc, California. A~ e ... ,~nt~ 

tnUlspired, a standard f()ur-~tagi; St:.:out 

bOOSTer crurymg an ~RO GR./\B 

s<tldlill: was Jif.';t Ul line. and \.Va:;: 

\'ie\Vl~d a'; a ~yq;:,m t(:st by tile D\ISP 

offic~, This vchicl~. Immcho:d on 25-

April 1962, L'ndc-J. in a Scout booster 

t~lilurc . within ~ight of tllOSC in the 

hluckllous('. nIl: li':::l1lperamcntal S~0Ul 

hpusk'L this lime with all \1( i-I io\ 

ttHlrlh sLagt:, {tliled :.tgain Juring, launch 
Fi~ •. \' FiI~~t.Ol\ISP I.aunch. 2J ~1ay 111(,1 

lIf th~ Erst NRC> \\,i;athr:r satd1ilt:: on 23 Mav W111':11 lhe vt:hi,l(;'. seH:'J~~Ln1d~J li.l\II .. ard:~ lh~ end of 

se..:onJ stagl: i~niLiol1. nIl: :s\.~eoml DI\·lSP laum.:b on 23 i\ugu~l J q62 rL~suH(:J in succ~ss. although 
) 

lilt L(lI.:khe~d gI"ound-L:ol11.rol team f:liled at tir':'1 to trad the wea1her ':'ilteHi1l:_ Fa!:h day a1 high nOOIl 

the: vehicle tU(Jk pictures. as it. tl~m;;ited the Soviet lJniun. Weather pidures tlfthe Caribbean retumed 

hy lhi~ vchich: t W~., HWlllhs later ill Uctober al5.o proved l:.nLcial dmill,f! the "Cuban \liss.ik Crisis," 

pemlitling cl1ective aerial rt'c01mais,~anl:·c missinns and rt:ducing the numbt. ... 01" aC'rial weathcr

rt'conn~issance spnies in the rl:gion. ~ 

U. Colonel Haig reported 10 G~l1eral Grct:r at lhe \lRO Sp~cial Projel'LS Ollh,'e in El 

SL'gunlio. hut Joseph Charyk took a p~rsonal inL~rest in the aJlltirs of the wt:ather satellite program 

initiated to satisfy N RP requirements, < That program now possessed the first U,S, m jJit31'Y satcllitl: 

·'Thr D\CISP Pfot,::mm r\ifilt1~ger normally brie-fed Ch~10t mumhly at NRO Ileadquiultrs ttl tll(' P('ntdgoll, 
dllll ttll"1 h~!d~·bril'r::d (j~'n(:rul (ir~(']' Oil hi~ r;:LLifrl r~garding llny directions hI: haJ rc(.'o.:i",~tj (rom lr.<: i)'\Ji{O. . 
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fig. 4. Josepb Y. {:Ilar~'k. 
Lnt.l~r S~cr-l'I:\r~' oflh~ ,,\ir .-nrce 

dail;.- hasi~ IJVL'f all t::\ll:mh:d ptTiod of li!11C. 

(The Ilr:-.l ~p:Il:":l:rati Illlimaldv ct:a:s~d 

transmissions 011 2:; \·larch P)('J,) /\ t the 

ji'J6?, Chal).'k ad\-'is~:d 1 big that :'oJ ASA ':<; 

pkmned l\imhLl~ wcathcr sali.::l1ilC. or 

l\O\tss, v,,-oldd be delayed, and that IK: 

snollid plan one addltional year !(}!' the intcrim 

1\ RO mClcpl"i,')lngical :-.ateHitc program. Haig:: 

\\,110 had gllc~scd a~ Llluch. hAd Hexl year';,; 

budget charts ready. Lockheed claimed a 

m~ior part or thi.: total budgct i()r groun\.l

support op~tatiUllS, but tht' Lt, Co I U11C I 

insisted, he ("mild build nyo ground ~tation~ 

;)11(1 a COlltrol (;entcr. m,m them ',vith hluc-slIitcts. and operate the \vcflthcr smdlitcs in 5uppoit of the 

NRP liJr on~-eighth tht amount bid by the contmctor:' 

Umk~r Sccrt'taty of the AitFol'c~ :l11J l\'l{(! dir~dor ('hal'yk :.IpproVt:tJ th.: (:m,L-savlnf! 

pruposal (111 the spot Ih~n he picked up the pholle and called Ail' I 'OI'ce ('hid of Staff (kllcr .. ll 

CUl'tis E. Le\1ay and fJuange:d 101' an appoimJlll.:ut, That alkmooll at the P..::nlagon. llaig explained 

to till: Chi('I' Ill' Stan how Air FOl\:e persoj1l1d l:'nllld man and I)j)enth." l\\'(i vl ... ~alh<r saLdlilt' grml1id 

~tltions and il ,ontrol ,enter, The general li~t~ncd irltClltly and. whell Ilaig left an hour laler, --it was 

\\'ith a pwmisc of altrlle people I needed fi'om the Strategic Air l'oIll111,md lSACJ and. 'if :mybud,Y 

gds in youI' way. c:lll lI1e~'--lrnm Le\1ay. /\L thl: (ieneral\ dircc,tion. Haig hnardcd an air})lane 

hOllnd for Om;Jha :tnd. ne"t day ;If 1 kadqwlIT.cl'5. SAC. bricfi::d·CIl'\CSAC (il;.!l1l;'ral Thonias S. Power 

a1Ld his :-.tafr SAC's kaders pnunpll:y ~011lmil1t!d l{lthc Ddt!nst: \1 t'Lt'oro\(lgit:'a1 Salel1i lL' Progm1l1 

<.tIlth..: p~r~olLlld it r':t.llljr~J.I'" 

During th{.~ ~nsLlIng 'Necks, program personnel \vorKcd at all hours. cv..:ry day, They' 

tound surplu~ Nik(; lloti<lln,:Trlfl cock!?t ~itc:~ in th;.:: ~Ult('~ of \tajn .. ~ (IlCAI' Loring ArB), and 

\\/;.'t~hing.lOll l)lt.:ar F airdli ld AFB t. pronm:d six 1aq:rc vall h(Jdic~ li'om ;-.Jortoll AFl3 in San 

Bernadino. locah:d lw() ahandoned anLL'nna mounLS on Antigua bland in th..: Caribbean, and wrote a 

(, 
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lixed-price con lraCL with Radialion 

Incurporatcd k)r [\\0 40-ti)Ol radar 

di.,hcs and as,~nl'iatl'd ckctronic g~ar, 

111 hdw~CIl. llK:y hdpcc1 ~":I'l:-..:tl SAC 

mil itary p~r'lmnd "until w~ had 1\\'0 

gmups (J r \-(:r·y gnod men" to operate 

nH)1ilh~ aitcr go-ahead, the program 

o 111 .. : e lntns!(:trc-d DrvIS? s.udlirc 

ground trading and readout t"om 

Lockheed to its own swttQns ill r'v1aine 

and Washinf,Tton, About the S'1111e 

ti me, il (.'011lmalld '~Ild (; 011 trol eellter 

for tbe DMSP 1n.'1nncd bv SAC 

rc-~nnnL'l began opcmting one 11001' 

Cell tra J in ~lltldtng D, th(' old ~ral1ill 

b\)ll1her plant.· nt:'xl Jooi' Ltl SAC 
I 

llcadquartcrs 

Nebrask ..... 
11 

at Oftlltt AFR, 

rig. 5. ;\if Fun:\." SUfJllus Anll'lu,~ Muunl 
nith 40 ft. Diamct('r Rctlcctu·r Adnpr<'d for DMSP 

TIl(: liN OMSP \\c-ath('[' satellite to he controlled at tlK' ground stations mannee! by i\ tr 

Fqn .. ~ per>;()nnd was ilight nUmhtT three laulII,:hed on 19 Fchruary 1463. At Vandcnhcrg AFB, 

;m,)tner -'\ir For..:e team. the Syst0m:-> CI~111rnalld ().)Cj5"t' Aerospa~e TeJ-;L \Ving, .:tmdudcd. launch 

opL"rattOtK In thj~ instance, the SCOlit booster upper stages again Imllfllnctioll~d and placed the 

satelli'~ in an nrhil un,>uiled to '>tralegll..' wealher n:conn<li~SanCL' oplTIttions j~)r mnn.· than a few 

I1I(Jnth~ at hcst. In latc- April. the- ~a(cllltc's. primary tapc-rc"cxdc[ control circuit failed and \vith it the 

swrag..:' of primary datfl t()r lfltcr comm,mdcd Iransmi~sion. although direct vidicon rC(ldout 

clJ11linut!d IbT H ft'w wt:eks more. ;\ llew ~:xJ1criH1cT1t, howevlT, continued 10 fundio[] nicdy j()f 

.'\ Ii:v.- ·~·;:llP, latl:"f. V,·!tl'll tll:: rJlOJ bm.1';I.er n.:pJat.:u St'UUl ~I~ Ill:: l}\-1SP LllIlKh '·;:[11,:1;:. launch Juli.::; 
rr,m~ti.'m;d hom 'the 65(jS" .\ TW 10 SAC~ 4::0(/' SHppnrl Sljuauwll, \\··hich h:;d ,:xjlL'ri':l1;':L' with Tl1nr m.:k;:t 
1it1l[ldlt'5: ·"[t \va~ a sour(:.;' ,A gh';t1 prid", tn S/\C.-' Rkh~lrd (icer r~'C'III~~. hut tlit' tr:msrer I'1"(W(.'d "galling W ,.;<'me ill 
Ih.: ())':'5"'.'· ~·1tll"L·"Vt.:L ili"fin: rl';j~'lIIi1t~ hdlL "SAC \\·,lUld nOl 11)IL'r,Il': I;HJllch 1:li1lIn.',;." 

7 

Approved for Release: 2018/12/21 C051 02030 



Approved for Release: 2018/12/21 C051 02030 

many' llum1hs: Hll infr;m.:(1 r;hliolllctJ;r Ih"t r~'gistercd !he Earth'.. hacklli'OlIllll radiatilln and indicat~J 

the c:\tem or nigltllimt: duml l:ovi:r.' ,-\1 Global Weathel' C~tltral. the 3d Weather Wing used 

l:Ompllh:r pmgrall1S written by Ajr W~aLhl:r SLTVio: persollnel Lo prod un:' crude t'p~raljol1alll1ars or 
thi:: duml rnVt'r at night on-.r the regions obsC'I'vcd llntd Janu,u~' 1964. I ndeed. the intl'Jl'ed 

cxperiml:nt proved so .~lIf:cc~:\ri.ll lhat it was lJ1ountc~1 on all D\1SP sah:lIilL's through Btnd..; .. t 

l'Vi;>lIlllillly ,IIStl prO\'iding IllCaSurCllwnts ('If doud height and th~~ E<.mh\ heat balal1lOl.', I: 

Th.:: f.·1l111h and fifth 

D\lSP JauIldK::S (.111 26 April auu 27 

Sl:pl~mh:r 1963 resulted once again 

ill SCLlllt boo~(er tltilurcs, Tile gap in 

in \lay 1963 \\ould continue umil 

January 19(H. And. dl;!~piLe app~;ils 

for cbanges in design anti testing 

. tllal lh~ program office req\l~sted to 

imprZlv\;.' relji:lbility. t\ASA officials. 

\ ..... ho procnred Sr.:..-mt vchicles for the 

:.JRP rdllscd to lllak~ them. Afkl' 

t:onsitii::'ring oth~r hoosli::'r prosre~Ls_ 
Fig. 6. "ighr Launch ofth(, Third DMSI\ 19 F('bnmr~-19(13 

on 23 October 1 %3 Colond lIaig. with the appro\'f:ll of Josrph Chmyk's ')UCC~5')or, Air Force 

l.It1dcrs~crdary Brockway \kfVlillafl. cancelled rhe last tWl) Scout vchiclc~ on the ollg.inal LTV 

\:\}l1lnu.:t and all six pf lll~m 011 a fDl!ow-on ord~f. HI! (i)HmH::d:lhal iK'liorJ hy k'nninatiH,!! cOfupkLdy 

all 'J.\S:\ SenLlt~r('latl'd adivilics (ltl 15 (ktoh('r.l~ Fiv(' lautlchc:; in [WI) years had yielded r!lI\~e 

Swul bllos1i:'r ElilLlr~s amI incf;.:asing :'\lAS" inLnmsigcncc. In the l\nliolllil Rcco!lnnis::;flnc~~ 

Program. the space agency and it:.\ emnic Scout boo:.-fer had stnwk out. 

SiIK~ thc~ fourth Scour bunch. 1laig nnd Richard Gc~r activdy had ~Ullghl a r~placelTlel11 

booster that would pmviuc improved rcliabiht) and at lca5t \.~qui\·Jlcnt weight-lifting caplll:ity. rhey 

kHcw th~l a rlLlmbl:r 0[' lil]uiJ-propdJi.lllt SrVI-7S Thor iJllcnl1l.:diaLC'-ral1g~ ballistic missiles, t\·tlItTI~d 
r 

D;IVjd ~ J,:.Jlll~'ln. at til,lt rim'" man;lger ,)flht' TIROS \y~~alh~~r ~,I\t:11itc prngnL1TI in lh.; \\·i.:alIKT HlJr,~all and 

(%':01' 111(' Jew Il~tSOn~ then.' do~Jr~d 10 know about D\1SP, rrtCned Yariolls ~xp.:rin1C111S 1(, tli-: \lr~O-.-,\ir hm:.: 
I'J'lI;,:r;1I11 il',(:ludirl!.,: ;1 11(1\',..1 l.lrlL' ,:{lI1C~:iv,:d by \-\:rnnr SI.lClmi at rhe t:l1ivcr~i[y (,f Wis.;nn.:.in that Ri.:ighl'J ah(lul si:-. 

"'11I1L'L'~. in,:IIl.lill~~ ,i tiny win: r~·~'.mkr. and rr\,dul'i.:d (.'(;Ilr.:.(.' hlll tl~d'1I1 dala (}]l lh~' r<Kji.\l~·J ll~al uf .-loud (.'(" ~'r. fiUlil 
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a ti:~\\ nlonlh~ bdixc li'Llm [nglandas pat't of the L .. S. c()n~:cs~ioll in the Cul:l:m I\ilissile Cri .. is. were 

<;wrC'd ill S;)rl I·km;)ciino. They als(1 were ~H::qllain[Cd with ~1t1 FW-4S slliid-prordiant fll(kd 1110tor 

prodll(ed by Ih,~ United Tcchnology Corponniot1. This rocket \VilS ~:(lst iIi the sllInc motor casing (1-:; 

lhe Scout 1j.'lurth stag(·. and. nwuntcd on thl..' StOllt spill W hk. \\'011 Id l:l)l1lpri~~~ the se(:ond sw ge of 

Wh~ll would IX:"-~fHllcknowll a~ the "B\1rn~~r I" launch vchick. I;or this Immch v(~hid~". Douglas 

.. 4,ir~r;Jll n.·pliH.:~d tht: mRr'vl im.:rtial gLlidallL:e sysH:lll wilh a Bell TC'kpllorlC' Laboralory guidance 

pad:agC' and addcd a cold ga., l~oast attitllllL~ control ')~~ction on top ofthc Thor lO k~l!p thl! axis ollh~ 

t:W-4S injection stage properly aliglled. lJ Apprmetl by the 'JRO dircol.:tor t\k\1illan ill {)~l:e1Tlh~r 

l iJ6J, ant'! by CJ'JCSAC General Thnnlu:- S. P()""er (SAC PCl'(;'Oll11d \vould rlOw launch the ni:w 

Vdlid.: aJl(l (:ontl'01 thc wcather 5atcllitt.:- on orllin in January 1964. D\lSP PCl'SOIUlcl set to work 

orderillg and ~stiug tht: Bumt:f r\r.:\..lInp{Jn~nl~. A kw lTlonth~ later, in \bn:h, the Pwgnl1n OI1ii.:~ 

I'~cciv~d approvaj to plal1 fora new second STage, to be called "BUl'I1cr [I," f('lr a 'nlOr-bnsed launch 

vchicle. Late ill the y'car, il source selection board chose Boeing to produce thc all-new self-guided 

<;olld-prflp,,:lJam upper s;tagc. The more PO\ ..... crfuI Thor'ButTll.!r II I.?ombinmion, \\ihiel1 cvenmaJly 

~mployt'J Hnaddi lionaf solid-pwpi..·llanLlhinlsLagl: 10 inl·r(:u;;l: th(: w~ighl-li fling l:apaLily, l:011li11lLt'd 

to be llsed in th~ prog](11l1 unlil the early 191010 ... I ~ 

Rd(m:~ an.Y ·"Thnr.'Bum~:r" mis;;ion l'oukl bl: nWLlllll:U, and to dosl: gap:- in sLr..Ilegic 

'.n:atllcr ('overage of rile Lurs,sian landm",~s after the final Scout launch failure ()f 27 September 

J %3, Brock'\vrry .'vIcMiJlflll also hHd approved acqubition of tW('l Thor-Ag~t1:'1 laun~~h "chiclcs as 

interim r~placcmenl~. Rllg\ pmgram ol1ice pn:.-s.;;(:u them iLILll service. Th~ liquiu-propdlanl Thor

AgC'I1ll b(l!J!:'l.;:r nmlbination. alsll Ilsl:d to launch th~ COI<.O"JA lllm r~l."I,)very satd1ites. ,vas larger 

and more expcns.iyc th;m needed t!X J )\lS P. but it cou Id Io:arry two of th.;: RCA weatller 8<ltd IlTes 

into orbit simultaneously. On 19 Jaml;}ry and 17 June 11)(;4 Thllr-Agenas (lid just that. slIc:(;t'sslully 

placillg a lmal or l~lUr O\fSP sa1ellile:-; into orbiL In the months Lhal jiJllmvt'{L memhers of the 

\lalif1llal Rccounai .. sanc(· Program Jnd SAC had all the mct~('rological data that they \vaI11cd.' i\ 

Bunll:r L.lJJ~all\\hik. ~H(;l~flclC'ct lJt'o~)C'rly iII it5 firsT launch on I ~ January 1%5,. but r~1ikcl LO place its 

saldlili..' in orhit when thc IIO<;C lairing n::ILl;;!c-d.10 ~eparalc. l\ollt.:1hdl:;~s, thl: DrvISP ThoriRum~r 

combinations in succeeding months and years at:hievi:d an enviablc 8(; percent launch su,:cess 

which lll~ heal halaIlL~L' lll'th<: LurLh L·ouh.l h~' Jd<:lluim:J. 

\Vilh Lile Imi luJ~' lhis pr(·Si.:l1ll·U. ill lJ,,:c~'mt'G 1')64 Huig. ri.:llL1i.:~lI:J SAC 0p~'raIiL1m personnel lil pmgram 
nr .... tSf> pi":TlHe-l;lking un pas';t's p\cr Anr:m:ti":,j and ha\'~ Ih~ Air I,Vealh~r Sl'n'ic,~ ~eJ1d lite pil'llln·s k' lilt: PI'lIJ;.iClIIJ 

Uml·~·. Cllt .mil ricc~'J l"C!CltllT. Ul~' orJlec proJm:l'J :.l cornpl<:l>: 1Tl"'p ,)C lhi.: Anlarl·tic (\mtillclll that \B~ 
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:\1 tlr~1 L'\knd\:d' fiurn year lo yc'ar awaiting the ;)ITi\'al Clf '\JASA's r-.O\·YSS. by mid-

19ft5 LIll: \lRO',,"i11lerim" w~~ath~~r s.ltdlitc cff()J1 lookL'd and acted like a I(mll~ll military i;racc 

pmp.rmn /\:'i its pritl1ary mis1iioll, ntvlSP hlrn is)wd rhe 1\ RP daily' straTq~ic (morning co\'cragc, 

primari Iy. dunng rll(' tlr~t t~~w Yl'ar~) tJli,:~:-;n-s\.'ak I)h"l'rvaliolls (If dnud lJi"trihuLioll ami organization 

,w~r the L.urasian landmass_ Hq!llming in 196:i m.:o D\ISP polm- <.lfi'litlng. sUIl-synduc:mollS wL~athcr 

satellitc5 \\-ould Llormall:;' 

fUllctioJt in drcular nThil:,; aL 

450 naullcal mih..~s altiLude. 

On~_ a m01l1illg bird. passeu 

over the Soviet L ninn ahouL 

0700 lo('nl tim.:: and relayed 

w~athcl' conditions at fiN 

light. A secol1(L Ian: morning 

(hut (,:allt''' ,I "nuon ") bini 

began thc ~amc ttad "huul 

I 100 10(;al rime, showing the 

~h;mt!L~ in cloud ~:lWCI' with til(: 

incrca5-(" III atHlo~phc['ic 

h~ating during the ~by. 
H1::, 7. ;\i~llll.aunch of Hr~l Tllo,'-Hurlltr I. IX .Ialluar~· 1965 

Reflecting c,n 11K: accl~tnplishmC'll.t mfllly ycars latcr. llaig counted four carly D\'lSP 

LOll1ribitlions 10 ;Isln,mauti~s, .First. the novel mallHgcmcnt schcm~ made possible- a small rrogram 

Ilnil"e lhat ex<"n:ise-tI ted111ical direction without the- --as~istam:e" of a systems e-ngille-erill~ 

conllTtl'lOL a'lId its 1I1l:ltlh-:r:,; l:(luIJ g(,l a JCLisiOTl at Lh~ NRO and ad quickly_ The ollie-\.' uSl:d lixcJ

priCl\ fixl"d deli very ("onlmCI~, all bllll'-~llil op~rali1.lns, anu achi(:v~J UTI l:.\.cdknt ~Ltce('"s n;':;(:l)rd at 

~t11 anlluall..'osl ks).. lhan on~ half thal of et.juivait!nll\.·o\SA \\:eatht!T satellilt' dt.'\dopment progra11l~. 

Second. heC::lu;,;~ Ihe spin axis ufthc RCA wh~cI-modc satcJllt~~ was In'lint.aincd pCI1J~ndiC:lllar to Iht: 

orbit plam: hy i.:b:tric:ally lOi-4uing it Lt):!ainst tlK' Eanh\ rna,b'ndil' JidJ, Hai]:! r('a~o1H.xJ Ibm one abo 

could control and maintain a l'Of1~talll spill rate dCdritally_ drivillg it like [he mtor of a direct 

~Llb~l:lILlt:ntly ~H'I":~t:w;:d h) ',RU dir:xhlr KWi:kway \kl\·11ILm \\·1111. hy :t11<lt:L.t>lIlJl~. ·\~·as !lIl,,,l l;lk~l" \\illl 11. 

\0:(' TahiL', l thl'lJlI~'h ,S_ ()\'lSr l.illJll~h R..:;;nnL 
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t:llm:'111 molur. Thm \VOlLld eliminate the :-.olid [,(Kkds that pnJd~a::cd (I spin raw [hal v,u;ed wilh lime 

and m~dc it difficult to determine the location of lhi:' .:loLld piL'tun .. ~Jo,.. \Vrincn into RC/\'~ ~ccond-ycm 

c.ontract for an additional flHU· mOl~k 1 sal~lli[t'ti, 1he ~'l\lKepl worked ill :>:pacc. Third. \vhclI the 

O\lSP ground staTions w..:re assembled in 1%", lht' program oflket'liminalcu lite l'O~lly "borl'~ighl 

tower" used routindy 10 de'~11l1ill~ it Lrackingin.:adoul anlClllla''i Illlinring vector and n tfDnsmitkr 

used TO check the receiving ;,;ySlt'11l st'Tlsili vii), during openttion, Program p(:t'solmcl subsritut~d 

i Il'ilc:ad a h:ctmiquc of sC<1IlIllng the ~lln 10 estclblish Iht' poiming Vt;'ClOT w1l h a hennclicaHy scaled 

l{i\\'-cn~rgy transmitter in lhe l'elll~r 0 I'lhe anlenl1a rdk'l'lnr u~cd 10 (·tll."ck reecl\' [111' s.cnsjrivilY. Thl' 

DMSP st.'ltiol) t..:-.;l procedllre~ worked jusl as accurat~Jy Hnu at Jar ksJo,. c\)sl; they h('camc "tanchircl 

practicl~ for nearly all Inu:ling/readoul syslt'lTls. Finally. O\lSP altered c:'ltahlis.ilcd All' FOn;:(' 

k('hlliqUL'~ of satellite tracking, Capllin Luin Ricks r..:fuscd to believe that the tracking prohlem \'\'a~ 

as arl:an~' and (:0';(1).' as Lockheed personnel made it appear. Working \vith SAC pt!rsunnt!l. Ri~ks 

pl'l."parc'd a mudl simplcr trackJng. pmg.mm· thercafrer lIsed with great SlK'Ci;SS by the I )\:I$P ground 

slatillTlS and adopted by the ground stations of other satellire prografns. I" 

When in April 1%5 Cokll1d 

TholHa~ O. llaig s.tcppcd down a~ the 

program din::cto[', LJMSP had rdipscd 

endeavors. Initial I\ASA sk~prki~m 

IJol\ .. iLh~talldillg, Df\.lSP had pjonC'~rc'd 

Ih\: spa(,:t:' !c\:hnolog)-· sO wdl.. Sf! 

quick ly, and <;0 illexpensively thal Ill;;,: 

spai:t.: agcl1i.:y. prodded linn)y hy the 

DqKtJ1mcm of Commerce. at that time 

emhraced ~:arb()n copicJo,. (If 11K DMSP 

\\'bc('l-m~1(1c L3lock 1 satcHitc. called the 

TLRUS Op~~rmional System (lOS), a" 

:m mH;:,rm1 polar-orbiting w~a1hcr 

Fig. 8, TmOS Op<'ratiooal S~·~tC'm (TOS). 
BII~l'd 011 tht VMSP Ulock ] Salelli": 

(~Of(' (11(' \'iditol) poilltill~ radiall~' to tQk(' picnu'('~ 011 ~~ach 

p'cHllution of flU' whicle •. 1 

'A ~ingk :>;:1 (,j" rRUldwd p<lper tapes "It coal'll gJ'Ound tnd:i.ng starion diminmed the requiremoem (() lr;:iJlsmit Jll 

;mlenn;, progra1l1mil1~ t:lfle bd,-'r<~ ~ach pass. F\'cT)' r;l~S hy :1 Dfl..fsr satL'llitc in any orhit huwccn 250 ;111(1 551~ namic:tl 
mik~ attitude wlJl,IIJe <'LlPP(>11.cd hy lilt Lupe ~':l '.\'itil c' maximLlm ant\:nna p"llillling cm}!" nf I.:' d..:gr..:..:s. 
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:>.atclJ LLt_ And hesides thl: strat~gi12 wcath~r n:connaissance furnistwd 10 the :--J RP. the deti:-nsc 

mctcorologi12al !'-alelliks also had beguu 10 provide l,;U,:1IC,11 \veathcr rcconnaissance: of rrc-sdect~d 

l'(:gi(1il~ lo a lransJ10rrabfc ground station ovcr:-ieas. with significanl dlccts. on- military opemtjoJl~ in 

SOllth~Jst A~i<l_ 1;-

Toward a Permanent I-rogram: 

From Stl'alc~ic to T~di .. ~:d AI)lllications 

Strategic \\'~ather n:~:onnaiss~lI1cc recorded fOt' the :\IRP rnighl ~olT)l11an<1 the pnmill}' 

llli~sion ol-the f)\.'ISP. but American military ~cnic(Js wanted la('tlcal weather dara to m~'ct a variety 

of opcratinnal nccds_ By 1963 it was phlin thilt [\ASA's sOf'lhistkated, lhl'cc-a:-.is stahilizelL low 

altitude K imbl1S- \lOr\:1SS satdlitl~ \\ould h(' ex lensi vely delayed and. wh~n finished. likely too 

complex and ~.\J,cnsivc lO satjsJ~' nelel1~i: Department and ~RP m~tGomlogical n~-'~lIirclm:IlIS 

tactical or slmtcgil:,' On 23 JUlluary 1963 Ilamld 13rm .... l1, Dirc121nr M DeJ~nse Res~an:h (lnd 

En~ineering. requesrcd ::l rcaSSCS~ll1tnt or Lm:tical r~qllirelllents hy the Joint Chiefs of Smtl (JCS), 

\VllllJd the National \1ctcorologic.:al Salelht~ Pr<,1gmm and its planned NO\ISS, HI'OWI1 inquin::d. 

meet. Them? The Jt'S replicd if) Lhl: m:guLivt:; its leaden:; urged that th~ IktCn5l~ Dcprll1mcm build 

and operate a cfHllmarukd di~ct"';re~ldout weather satellite able to relay high-quality, day-aml-JlighL 

Ulcricaillhilcnrologi\.'al data Lo lransj)Oltnblc grOllnd and shipboard tCl'minab ;'ASAP.'-l' 

Uur the political ,and burcaucfl.l1il: dimate ill 1963 did n()l fhvor an all-militmy tactical 

wcather 'i.~tdlitl~ sy~t('m. Allor Lhe niiliL<lI)' meleorologicaJ satellite requirement:>. \I/ould continue to 

ht (1.111IishcJ 10 "JASA and the 1)c~l,]I1mCn1 l)f Commerce for the :\I01\..ySS_~ To ~S$Css and comhilK 

those r('guir':Lll~"Ls_ in \;."arly 1964 the Dden::.c Dc~}alllncnt established in the Air Staff a ,'oim 

M~l~oto)ogicul SaLdlilc Pro,61Tam Office o f'vtSPO), After furth~ragitation by the miliwL'Y :,CI'VlCCS, 

however. the lktcnsc l)cp3I'tm~1lt and Lhe :\IRO approv\!d ;J It;~l 01' the dei'cnse meteorologi!.'al 

'l'h.: \V~'<llh~r iJll[\,';;lU had Llum:ileJ and ll"sLeci TIROS 9" th.: tirst \\h.::.:I·mod..:: ropy \)t'tllt' O\-ISP_ in Jnmlilry 
Ilj(>5, n)(' rir,r of the TO~ built It'. Lhi~ ,.:tallil.:m.l .... alh:d 1·,SS,.-\-I, \~,i' I:llmch.:tl II ),C'In- la1L~r, in F.;:bnHT'Y 19(1/" '\i!w of 
~tK'X(' ~'ivil Lllde('rdogK'~11 sat",lliIL's weI'C 1:lu1'lchcd bdw~en 19(i{, and 1.969 fill' Th~ p<lr~nT ~I'i!..:n('y ar. that time. lhc 

1 ~11\'iJ'll.1LllWIl1<il St:il:'IK"~' S\.'rvi~,~,s clJIllmi~LraLion" 

I'A ~iI11hu~ tirst launch s<:hcdukd ill ,hll1~ 191,,? h"d slipped to I 964: in t:l(,~. lhl'~C' ,'.:hj('k:~ "~(ILlJd l~\,·'·rltll~llI\ fx 
dir·~~:tfd Tt~ r('~('ar(h purPOS('S_ [lever LO b(~l-(tI1l~~ Ill;: \JO(v\SS, 

~ Thl~ Bur:."Jll 0f the Bud!?,-'! i~~lK'J lKm ~'ir":llla]' o"\·tl:: Ull P \imL'lllh..:r 1%,' Ilnl rL'alTlmlC(l and L'Slilhli .. h.;::d 
[lllli('Y J~~r LkkTN: J)<:pal1m.;:nt r:i1~Lici]1<1li ... n iri the \I:Jtional \h·te(lrf.ll()r~i~''']'~'lIt~lIil(' Pr(1;!t(1,Jtl. 
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satellite applied tIl t~.cticill (lpcratiollS 111 th~~ JL)(;4 Strike Command Cioldfirc ~'xcrcjsc at Fort 

L~on,1rd \\\)od in southWL:st rv"1is~(lu['i Air Filln: (ilubal WL'athn C:mrdl aL Ofli.ltl AFB relayed 

\vc-athLT n:l'~)f1naiso.;a1li.::L pic1ure!" din:l:1Iy 1o tht: .. o\nn).' alld Air Foret: uscr~ suppOJiing ground and 

p:'1ratrollp C'X('rcj~cs at 1he l()rt, i:lnd I()f llll" deployttK~nt l}I' lighter airnafl on a lransatlantic tlight. 

Latcl' in the year. bdwC-Cll 24 and 26 \J\lvi.·lllbcr, Glohal \Ve<llhtT Ci:lltral lilnlishr:d hK'[i~al \v!::illher 

data Ph:r (\~/lt!':11 ... \ f .. ica 10 the 1\.'Ji1 lIar,:.' Airli Ii Command. whi,:h 11m\LJ -.:rllcial ill the successl1Ll 

airliti uf Belgian parmroopt:rs from Europ~ tL, Stankyvilk ttl the Congo, "vhere hostagc'i seized in 

('In uprising WCl\: freed. Th ... • weather data proved to bl' of •. :on"id~rable value in theo.;e tactical 

opcfluion!', analy~is rcv(;aled, hUl improvements wcn~ fle~ded. Cl.Vf:Tag~ had to h~ rt!<.:ei\'ed daily at 

local gn)UTld slOl110ns he·fiJn: llldeorologists I,;ould (li;pend on 11 satellite as a prima!'y SOl1l'(\-: of data~ 

and a resolution at the :>llrface bettl!r than the thrce nauticol miles provided hy the O\-1SP Bltlck-l 

sarellite~ was jtl(lg~d"c~trcmdy desim.bk.,,"1 

fig, I). Program 417 (D\'ISl-'t Milihn~' \Il'tuht!n. at mnin~-ln, I.:lt.e 1964 
lJ:ll:k RIm. Left 10 Ri::.hl: Lt, (Iinord G, Slearns, Capt. 1,lIin R. Rid,s. Lt, Col. Thomas lI~lig. Lt. Col. 

'lth in Wcin~ldJI. Capt. Rkb:u'd L.( ;eer. U. f.d\'iard R. Fo~htt'rJt', Lt. Ralph HotTman. Capf. JalJl(,~ f. 
Robel't~. Callt. Cah'in II. MarJ.\\o:ud. 

hUllt Rm\, Ldt tu Ri~ht: Capt. i\le1\in F. Chllbb. Jr .• Capt. C. l\caJ(' Elsb~·. Capt. J1:trold L Wa&.itsl:h. 
Rob{'rt "nd('I''ion (gU('st speakl"rl, MaJ, Richard Turn~'r, Lt. eo1. .Jim W:I)·nt'. Maj. Tum .Innf's 
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In S(lullK:asl ,\~ia, me;Jll\vhik, Radio Hanoi Lt:as~d Omadc;.)sfil1~~ [Ileal \\\~ath~'r 

ob~er\atiol\s in S~plt:mbi.~r 19(4. and Air Wc,Jlht:r Service D,,-~ta('hml'nt 14 in Saigon Illccd 

riH\X'astill~ wilh limikd ;U1{i l1Iudiablc data. \Vhl:'l1 L"'s. air ~lrikcs ;lgnill5r r-,:onh Vil'tnaLll 

comml'nc(~d ill Fdml:U)' I r.;()) , Dct .. 14 pl."rsorHld liHlnd lht:"Tlsdn~!'. I.mabk II) meet rhl'. demand for 

\\Cath(T il1ii)]11Ial1()1] fn\m r~w ':d Ail' Division and the Studies and Ohs(:f\'irrion (iroup (II' lhL' 

iVlilit~It)-, .. \SSiq'IIK(' COlllInalld Vi~~tmlll Cvli\CV). whidl mmlw,,'tL~d J:lalldcstilw llpl'rmiollS [lgain~l 

;-.,)orll1 Vii;'lllilln. 111 rCSpOIl'il', tIll' ,\ir Fort.:~. with Dct~!1SC O('paltn1Cnt and \,JRO approval, on I K 

rvlrm:h 1965 launched a noontime military rnCl~()TOlogii..:al ~'Jtd lite thm could be pmgmlnmcd to 

n:c\Jnl and r~mlout spccific we-allier data in Southeast Asia to support l,lcticaJ ()p(;nllion~ in lhe 

llkail.:r. hI one or his bm official oct!' in:;.uppnrL or thaL I:!Ili.l11. ill J:muary lfaig planned aLld laid out 

the OMSP gnlllTld SI(lliol1 'It Ian Son 1\but Air Hasc, Saiglm. in South Vi{~mam. 'J be nc,\' ;';tatil)n 

\1,<lS cr~(:It't1 and br;gan operating in tlll1L' tn SUppOrL the satellite launched i.ll.M.ll'ch, It fl.lrni;;hcd Ln 

military tl.~CI'S. witllin 10 minllies of receipt, complete doud"~OH:r (laLa ((,)I' '4onh Vietnam. South 

Vktllam. :In(1 part, of Laos. China, and the (;ul,.orTonkin.~<' 

All thrce miliutry .~I..Tvi\.:~.s and I\tACV put to illlmcdjaK~ U . .,e the Dr-.rSr laetical 

metc(lTnlo~il:al da1a retrieved by l)cr-14," [n tlK' spring of' 1965 (';omlll(J!lth:r:> could scmb. delay, 01' 

r~"':lll aerial ~oI1ic~, or din:rL Lhem to secondm'Y targns bfl~cd 011 hMd w;.::athl:r inllmnaliull. l ht! 

N(lv<ll Advi~~)ty (iroup alld tht' \1ACV St.WJil·S and Observation (irouiJ lL'icd [)\1SP-g('rlj;ral~d 

forecilsN to schcduk lh~' 0p\.:l'allon of" lhelf tleets of small boaB thm operated along thC' (;oa~t or lhL' 

[T1do-C:hjn~l S~,l <Illd the: Culf of Tonkill. Hl:ltm: long, mobile. ,lir-transportabk D\'lSP ground 

lemlinals Wert;' in'c'ta/tcd at Udom AS, Thal1am.L and Osan An. SUII1h Korc.~. Another fixed s.ite. 

like the urj~illa[ om:.11 Tan Son NbuL appeared :1t Ili,~:kmn AlB. Hawaii. Finally, Oil 10 "'lay) 965 

;-!l Vandenberg ArR SAC persolll1d l~lun,:hcu a :>pccial defense mctcorological ~atdliLe reserved 

exL'iLL<;ively fi)r tacricJI tllctcorologil'-al aprlle.allons. \Vealhcr data from thi" satellite so improved the 

limdinet;s and ,l(~~~uracy of forccast.;, in Southeast A~i:1 thaI the military serVit'6. in October 1965. 

TII~ l()S >.:l\·i I nKl~x)l'l)loL!i('al s~Hdlit~s could llUI b.: rntur"lITHn~'d 10 ilh~o:rv<: and 1'O:';:;1]'(l ~]l,:-,:i lil: ar,..:a~ ill 

SOlllh«<lst A~ja fl'r lall'r TL,aJI~Ul. 'I~h~'y did carr .... "'\lJl(tm~llic rio::tll~·l" Tr~llblllj~gi('H (AI-' I ) :..'qlljprn~'f)1 tlml ldlow·~u 
,mynn(: \\itlt n'l'(:I',·in,2. ~'i.]llipllll:nll'·' aO:\.{llil"~ [('iL-vision ani) infr;ucd imag6 ,11Ih~ F;mh ;',s lfil'Y ",\:r(: bL:j[l~ l"k':ll .. 
Hlll APT did fill! prl)~"idl> pi~:tlJn;s (aJ'lil;:( lL,"'l'lb lliall it:-. hn,;: 01' sigbL. f)\lSr s~llc"il~'s. h;l'.V': v'.: r. {lp<:rm~~d ill rhrc:<, 
I11Pilc,: di reI::! remlou1. lik,-: i\PT: ~H·,)granITlIL'd pi~tLln: lakmr of wIC~:li,~d n:.gii)l1S. \vith tho? sequen('e sk'J'ed jn a {aPl' 

Ilx:(lnk'r 1l,lr rL',ld,IUI hy a ],)/.::,1 gTlHl11d s1;Ltion; and preI'J'OgramnH.~d pi(:\ure lc1killg il\··~r I.h.: hll~l,:i:.til htHd l11a~s. TIlw-,. 
1.kl-14 pL'r~(lIlJlL'1 JiJ Ill"l iISL" n )s. 
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calln~lled all daily, routine aerial wCLlth('r-rcconnajs~anc~~ sOlti(;s,c I 

TlIest:' impn:ssl vc rL~~uh~ ''.Tn: l:J1otlgh 10 prompt actioll [rom Ddcns(: Dcpal'llllCIIl 

oni,;,:ial;,; who now tioughllO hreak the \(ASA,T)t:panml;nI ol"Commtn':i: ihmchi:Oi: on a l\O\1SS (lnd 

purSll~ openly a separdte military 'weather satellite program n.r slmlegic and tactic::., I applil:atitms. 

On 22 Juru:IQ65, Lnd~r Sl.'CrClary Oflhl.' :\[£' Forcc and I\RO director HrnckwJY f\·k\'1illaTl advisLd 

(J~m;ral JOIIlI p, \'kC)Jlll(:IL incomillg ChicI' or St;)[T,CS,\F, that t)}(, Df\.lSP would transkr jrorn 

tbe J\ RP to L~SAF ttll1ding amI dir~cti(m. dlh;:(i"l:: I July 1%5 (the bt:ginning of FY 19661. The 

nt",fSP program idlicl:' in Fl Segumio would 1110ve lrom 'i!RO Program A, the Air for~e Special 

Proje(.."ts Oftkt', t~) the Sp'lL"t' S).'stems Division next door. in A ir Force Systl;!m~ Command, w'ith 

Ileadqum1ers USA F and SY:-.ite1l1~ Command a~su11ling over~lJ I manag~~m~~nt respomibillty fol' \vhat 

McJ\,1illan t('rm~d .111 "Ollgoill,G dcvdo!Jlllcm .... opcnltiollal program," TIll.' Stralcgi;.:: Air Connnami 

wOLlld (:omiJlllC to launch the s,uL'llitc~ and Opcfat(: thc OrVISP (:olllrol (,0fll~l' and ground I.crTninuls 

in rhL' ~~()t1tinetHa I Un ired Statl:s: Air \\:I:ather Sen icc would mm) the direct readout tcrminab 

overSI..'a:i, while continuing, to operate 1\1[' F(1rL~ (jlobal \\icatIJGf Cc'rHral aTlJ prot2l.'s:~ OMSP 

stnncgic wcallll.'r data at Offutt AFB. TIlis program. Mc\'lillan ohs'-TveJ in dosing, '"has heen 

elltird!' ;1 'blut." suit' eftort, The i;ost has bei;'n rt'lllarkably low: the results have consistl:ntly 

t'xceeded c\:pei:tations." Perh,]ps (lnti.::ipa1ing an e\cc~s ofpl1blic affbir~ embtlSiHsm 011 the Air Staff. 

h~~ f('gn:lwd to :,>ay that s,;x~LH'it}, rcs,(rktions pl\'dud~d any public r('x.:ognilion oj' DI'\.JSP 

~t~~omplishmenrs, 22 

Thi~ cbange inrrodllccd a more complex dU('lI-managcmct1l chain, On the Air Slan: 
overall managcmcllt l'e:;potl:'iibdity dl.'volvl:'d to the Deputy Chid 0" Slarr it)r Rcs\:an.:h and 

tJi.:\,d()pm~nt hccaus~ 11K' Dr· ... JSP Vl:a~ pn)gmnll1lt.'d a[]d hUtlgl'h.:J as .. 11'1 advam.:ed development lint' 

ikrn. Tht' tlirecloT oj' lhe XRO Tetaillt,J ;j stmng inlert'SL monitoring D\1SP through Air \'\:e,lther 

Sen,i~c personnel assigncd·1\) his st~ltl Opcmtiollal rcquirement:,; tlowcdfrom the :'-JRO through Lhe 

Air Weather SClvicc ((\ the \VC5l Coast program oili.:'c, T (;dmical guidam:c 11m\- came from tht' 

Dl~Puty Chid' of Staff for Research and Dcvc]opment through Air h!t'cC' SY:'itcm.:, Command tn the 

program otTice. The proh'ram of1ke. the tl:Kal point at Space Systems Jjivisillll. ~xcrL:i5(~cI authority 

li)r plalllling. dirccting, contracting, alld~yS1i.'rn engineering. 

\laking lht' L'hwlgc lO a pt'nmmt'nl pr()~'Tam complete, a fi:'w l1lo11th~ later, 011 2:--: 

SepwlIlher 1965, ol1kials of the Ddense Department and the ()epanment ofCommcl\,~c signed all 

<lb'Teelllt'11l lhat elimillated the ret.luin;mt'nt tor prior (;oordination of "aeronomy" and 
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"Illl'l\:orologil:al nxonnais:o;am;c pI'IJg.I'::'lms,'· ThcreaHer. except Ji}r p..:rioJil: n..'asscsslTIl.:'nts d~l11,md~d 

hv till: Bun.:au or the BtKh!;ct (later the Ot1kc (}f f'vlam.H!cmcllt and Aud'.!eL'l and COllf.:.'Tess." lht: '" .... . \.. '-" . --
0..: Ji.'nsL' Dt'p::trt1l1cllt all I"lllt withdrew from tlK' ~O~·ISS i,.'on l:l:pt, and l\ .. \SA leaders converted 

J\imhus in\() a re'i-e:m:h and dt:vdopmcnl t~st bed,n A few vears later. ill December 1l)72, [)\1SP .., - . . 

m.:rcomlog.icnJ data also begun In hi..' Illmished roulinely I(} th~ Tkp(lrtm~nt of COl11mcrccil\·ational 

(kc<tnii..' and Atmospheric Administmtiotl and its l\aliollal Wcat!J('r S('['vici..' al SuiLland" \laryland. 

At that time. secmity f<."'lrictinns nil O\'1SP tm:tiGll applicali(lns w~r~ rellloved, t A tew munths later 

in f\.brch 1973. Undcr SC(:rl~lary o/" Lhl: Air Fon.:~ and "JRO dirt'I.:Lor John L. r..·1d.l1cas puhlidy 

illlnoun\'\~d the 'o?XiSk~t1CC' of l)f'\,1SP in a PClltagoJ1 pn;s'i- ~onkr~Il~;i;!.:~ 

Ha~" in 1964. \vhen tests bL'gan 0(" Lh~ rm:LL'owlogicul 'iatdli Leappli.:d Lo uu:liGll military 

('pL'l"Jlioll:-: al borili;! ilnd abroad, the ~RO approved modification of three additional satclJitL's- tor 

direct rcadoul. Th(.'",{' 160-pound \'~hid~s" idenLil:;.[1 ill si/.~ and shape 10 their 1 nO,ro-120 pound 

Alock I pn.;'di::t.:l's:-.ors, alst) mot1ll1~d impwVI:xl infrarl.':d radiomctl.':fS rmd ,,"'ere known collectivC'ly as 

Rloi.:k 2, I ,11 llh: il cd during 1965 and 1%6, two of thcm attained Lan1\ orhit,H1d pl'()vided tactical 

lllct('orologic:<11 daw li:u' opL'ntLioll'i in S~)ulhcaSL Asia. 1\ n.urLh sateiliLe. lht' one elJLlipped and 

lalll1{.:hed c\prt:ssly klr tllcticaius'o?s on 20 l\"1ay ]965. came to hL' called.Hlock 3. Tile n.::asoll for this 

curiosity. ~. "onc--vehide hIOl:k:' involved eft'()rts to di~tlng,uish ir from it!:' Illock 2 cou5ln~ that also 

supp<mcd rhe prim<ll')i stratc:gic cloud covc:r l1lis~inn j{ll' ilK'. J\RP. ShOl'lly bdi.)t'C 11(' !'>lcpp~d do\vn as 

J)~·lsr director and cl:mlrol of tIlL' DMSP pass-cd lO lh~ Air FOTCC SY$lL'nlS COllUlJ;:tnd, in carly 1965 

Coltlnel Haig ~c(;lIn:d penni~siol1 io begin the design of a mor~ powl.':tful i11ilitary m~~tcorulogi~al 

~;ltcllill;' t h,lt I11d mon,' compk~tcly the demands of its ~~ustomcl's,~' 

Th~~ BJodo: 4 sardlitC', ~lightly largcr thall those in l3loch 1 and 2. \· .. as 30 inches in 

dilllnet",r, 19 inchC'~ high. and weighed 175 pOlltld~. Still ~pill-'il'lbili7ed, the satdlitc nonetheless. 

provkkd Improved weather ,,-;oVl.~ragC', Pf('viousl~', the s.ingk I.O:>inch tocal length RCA vidicon 

LL'lCVlSioll camcr..l in Aloek I and ~ ~alellitt!:-. Illml~hi;!d a nndir re~olu!1on 01' 1-lo-4 nallli~<tl miles 

(Hm) o\"(~r :)Il ~O()-nm swath. with signiiil'anl gaps in ~o\i,.'ntg,.; 01' the Emlhm th~ l:l]ualor. Blm;k 4 

h~r ·~xal11rl..:, in i\o\·cmhc'r 1971.j l}ri:~id~1ll Jimmy ('ar1L'r .. o\:crnding Of\·1H prole'SI'. rL'aflirm~d 1hL
pn~iti.)ns llf tho;: l.l~r;1t1m~~nlS (If ,:{In',mtr('~' ;~md dd~ll~~ tha, f;l\'Ulcd maimaining sepmak ,ivil lind rnilit;1ry pnbr 
'.lrr.itJ11.~ \v,_'aLhd ~at;:lii lc prngrams lInLi I i"1~tHr.: hInd; changc; wen: ad' 1plcd. F\"'~n thal r":~lrii:liim wa~ rCl11m ~d hy 
Pr~'sid~'TlI R..:agan in hi:; .:l July 19x: N;J.li!ll1a: Spa~1: Polii.:Y. 

r \\:Jllllll(': LI."~' 01" DfI..'ISP l.:K'1i..:aI wL':Jlhc'r dal:1 itlSnllthcasl ,\si:1. knLlwkdg..: lli' I hi: fll"O,tT:l1T1 h..:(;aTtll: widcspr..:ad. 
III ~';Id,"" ]i.h".,;) ,\-lHJ 0\' tlli~ plPgra:LI lil1k~J h) ih li:"ldlt'dl appllt'i:lll;,lJlS allp~'<ir;xi ill HK' "1';:11 hk~LILlIl\.~. PraL·li~a] 
;.I(i~ uSliTlem, Ihal ~dilln\·I;:dgc(1 :11 bF-t ~hal pan (~nhc a.::ntcrJ1rise L'OLIld no 10n2'.":1" he ;J.\·n:,hl. (SL:~ "lndllstr:-·· Ohst'rv..:r." 
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\chicle" earned lWI) ol1i;'-ini,:h I (H':'JI lenglh vidit:llns 

~anled al 2(} degr~e~ f)'om fhi;' veni(.;al thm provided 

globed coverage- of the Lil1th I:contigllous coverage at 

the equator). along II 1.500-11111 s\vath, Tb~ i'csolution 

variL'd (rom O.k mil al lhL' nadir 10 -' llll'l al thi,: 

pltllLn::'s edge (·k ... idcs a rllLLhi-scll:'\or infrared 

sLlb~ys1cm. 810cl 4 abo incorpof1uL"d a high

resl)lmion mdiomctL"r that fLU11 i'ihcd cloUl.:l-hci~hl 
~.' 

profiks, .A tape m,;ord\.~1' of iJl(:re'h~xl capacity ~lOr~d 

pictlln:'s or tile crllin: llOl'tiK'['f1 lK'misphcrt cadI day, 

whik tb.: sallJlile I"umi;o;hed real-timt', diri~",·t 10";::11 

ulcTicHl weather CO\'Ct<W.C to stll~ll mobiic gmlllld or 
~ .. 

shipboarJ tcrminals.>
"'i~. W. IHISI' Hluck 4 SafclliH' 

l;micr lhc guidam:e of' a ne\", program dire-dor and graduHte of the L.S. .\·lililary 

:\~:ad('my. :Vlajor John E. "Jack" Kulpa . .II'., eight Block 4 dct(:llsc m;':lcnrologi(.:al ~alellill:~ \\:t:re 
1 . 

ddivl'rcd ,HId s~,ell SUCi.x;~sCully lallllChcu betwt'en 1966 and 1 L)(jL)." Bec<1useof the 1965 ch~nge in 

l:onlill:llhl relationships, hOWt'Vt:L K ldpa l(ul1lil himsdf reporting to tour boss(';s instead of n\o. ~O[ 

Imly did lile nt'w \!RO direc10r Alex,mdl!r FIa\ want to be kept advised. his subordinate, lltt Jir;.:tlOr 

of the \lRO's Air I-'orce Special Projects Offin~ also expected that courtesy. L:~pccially ~ilH:e Kulpa 

had just (omplercd an a~sig.nrncnt tlK~rc dir,;::cting a research suhsatdlllc prot-,T}1jlll Al Headquanen; 

Air Force Sy~lelTl~~ Conunrtlld. (J.;':lIi.:ral Bi.:man.l Scllliever look a personal interest in Dl\.lSP. whik 

his subordinaw. the commander of the Space Sy~tclrl'" I)i\"i~ion. bt'camc the gt'"nerai otlkcr 

presumably responsible to!' D:\1SP, [n thc C\'Clll, Kulpa lall.'f ri.:culkd. "~m:h or lht:m thought th.ll 

one of the ottH.~I'S wa~ my n~al reponing oClicial, and r was lell prdly 111w:h alone to prosccute- the 

effo[,t. ·,2: But 11K: program din,::clOr could IlO longer daim tht: same 1\ l~ 0 exemptions from the Air 

Fon:t: -375 ~erics of pro.;:urcmem I\~gulatiolls,and hi:'! orfi('c stall' jtlUl1d it'iel f" el1l;lJl11bered 

imTeasingly with "operational l'~qllil'cmL'nt:'!:' "devc!opment plan:';," and ojher <l\:i..:outremenh of the 

10n11<11 Air Fon.'l' ~tcqLlisiliol1 prm:es;o;. 

Shortly after [1~SllmUlg commilnd, Kulpa hcgan worl.; on lht; neXI st:ncs of wl~athcr 

.1·.·· ... "1.;0.'1 IFet{ (,."rdSi!{I'~·"' l(dllu",,'''~~'.'. 27 Jall Udf'r' 1':)('9, p. lJ.} 

.. .'\11 S<:\"<:ll Sll~(,s"rllily :\(:hi.:v.:d orhil. Th~: ci!;hlh I;",hick. n(1111{';.-dt"d ((H' "f)l:mlIOnal nX.lllir~'mL'nts. wa~ 
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satellites, Dl\.lSP Block 5. He (h::kgall:d iTl~lrllll1!;nl n:qllitem~n's llml d6ign of the spLH:e~Tan Ii) two 

abk 5L1bol'dinat('s, Captain Rifhard (Iccr who had previously sheJ1h~rdt'dl~uulch vt'hiclc:-;, and 

f\·lajol' James l~lankclI~hip. \\' ho hild rrevit)u~ly ';l1pport...:d Haig whik ill.:ling (.;hi~ r oj' tIlt' T ~\:hni("~(ll 

S(:rvices BrarH.:h: Hl.!adlluarler'> Air Weather St;'r\'k~ r A \-\'S" Hlank~nship had just returned hom the 

({oYi.lJ Uni\'('r~ity ill SLOekhnhn wheri:' h~ had 

L~olllrklcJ a Ph.D. thesi!'- on Atlllosphcrk Photo 

C1wmistr\'. 13riUiant I,vith an 81ninclllly practical 

lum of mind, ilL.' played a predominmll role: ill the 

payload ck':~igf) th~lt made Bl\ll-k ~ e:-,pi.x.'ially ll.>;cr~ 

friendly. _,uch It':' JtlOnalliTlg of lht' imagery 10 

swndard i\ WS weather chart scales, \1orCO\l~L 

Geer rC'calkd. he possessed "cxcdkllL IOllg~rangc 

vision. s.l:r.:in~ Jau.t applieations. kchnology 

solutions, and political Wll),'S and mean;; far into 

tile [utlln:. 111 wealh~r 

pcr~u::lsivGness, and a unique I NRO access via tl)~ 

AWSl . \.'<.J1nbin~J to maJ..:t' him arguably the 

most powerful per~lJf1 in lltt SPO l sJ~1L:m 
progra 111 () i 'j j ce 1- ."~', 

Fig. I J. Col, .folln E, ",hlCk" Kulllll. 
1l\]SP PrtI!,.trtUll ()jrl'cturI96~I90K 

Indeed, the revolutionary Block 5 spacecraft that resulted fj'om th<.' efforts of (kef and 

Bl'lI1kcnship ttl(lk the form of llJl Intcgratcd s.ystem: it dl.~part~d cnlil'dy fWIll th~ '1'1 ROS-dcrivcd 

t~dllt()h)gy of LtS fH'c:dcccs:;.ors. The two men visited mC:lcol'Ologist:;. at work. and then examined 

what Ih(;' industry could proJm:t'. In~tt'ad of ~1a1ting \\"ilh ;)s~nS(.lr in spat:e and delenninillg \vbal il 

miglll tdl the USCI' aboll\ the \\(,<ltbeL these (\\'0 based the Block 5 design on The users' \'vish to 

rt'1.\~iH~ ~l prudu(,t in l'l tOllll that approadlcd as dosdy a:.- Pllssibk thi;! w~alher ~h'lrts and 11l"p:, lhal 

they. t~le metcoml()gist'>, elT1ployt:'d. Vlor~over. the prodllt.'t I'llmished the alb ... do llj' ca~h sn'TJl:, not 

its brighlllC'~,;;, whidl varied l:f1onnou::.ly Ihlll1 fllll slInlight [0 partial ll1oonlighL~'; A surVl'y of the 

intlLJ"lry and new tel.:hl101ogie~ revealed line st:anning sensors and advancc'S in highly sensili vc 

visible light and inrrar~t! point f,lS oPPllsed to anayt .jcleelors. Inslead or USilLg wmplil,<ttcd 

I~ 
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~~lcrtrol1i('~ to scan the- ra-.tcI' 01· a TV C<1nl("fa, they fea":'Ol1t'd. 011t: 110\\.' i;ould 11:1. th~ motion of tht' 

satellite provide Ihe i)c<lllilillg al!mg th~ line-of flight, That ,vould require a spacL"crati tbat always 

'-looked down:- rathe-r than one that ",hccle-ci alongih ()rhi L Rut it .~att'lli Lt' ~labili/i~d on lhree axt:s 

w(lliid m;l kt' pos!)iblc acquiring a strip of imagery of indcfilli!(, !cngth, imagcryt\laL. l:ould he 

['("ctift,xl at will. ':1 

Smnc 200 hour!'. ol'nigh[ l.e!)b or t:'xperirnl:l1taJ s~nsors. \.:onductl'd by CaptaiJl t\tIclvin V 

{"'KicK'-" Chubb in a T-3lJ aircmJL prmllll:l'U lini? SGm illH.lges thal a newly promoted I J Colonel 

Kulpa llsed.lo :'lccurc thL' approval of Lhc Block .5 (ksign from his supt"riors in Systcms COinriland. 

After a source sdcction ('ompdilioll if) ~'1uy 1906. We:;linghoust' \vOll the L:i)l1tra(.':T to fum i~h the 

(:oll~tant r~solulion o,;cillating l\;'ksl'ope sCllsor and grot!11d display equipment. and RCA \von rhl: 

-:,,-

rtstsrSlPr 

contmct to provide tlle:-1l)aCccmi"L 

bus, The \-Vestinghouse 

"'Opcraliollal r .illc Scallll~r" 

{(JLS l. as it came 10 be l'allcd.· 

pro\'itl~d imuges of Iht' Earth and 

its cloud cov~r in both th(, visual 

and infrm~d OR) spectral t'L"gi.OTlS, 

\Vitll this systcm, nadir visual

tmagmg L'l:~ollLlion <.Il lht: Farth's 

suriiK"e improved to OJ nm 

during daytim(' anJ 2 mIl at nighl 

through quarter-moonlight 

illLlInimnion I~\~k Tht: higher 

Fig. 11. Lt'ft tn I~i:!ht: \bj" Jumrs R. BI:mi-;('nship and 
Capwin \l('h·in f. ';Kkk" Chubh •• Ir. all Ulock:; Uesign H.e\·it'w 

fC:'lolution (Ie'!s than 05 11m) now 

saiisJieu lht' requirements of 

l~lLtil:;ll I LS<:r~. Ih~ infrar~d subsyst('m t'uflli~ltcd 2-11.ll1 resol utiOll at the sLlrl;Ke day and night. a~ 

\vdl lI!> dOlld-hcight protllc and identjfjc:ation of all cl()ttd~ ahm'L;' Of be Iowa sehxted altitude. mlli 

hi;;'al-halance data, CompleTe global coverage 'Wa5 tmn~milLL"d ovn ~nlTyplcd S-Harid digital daTil 

Origin.dlly >.:alkd Lh~ "O~~il1:Jtjng 1.i11(.' Scannt,r," rh(' nam.e ,,·as l'tt~I[t:1C'J by r";RO-l)\1Sr p~'r~onnd "'hu. 
<Ll)()lil Ie< fH'C~C'!ll lh~" (as;: h1l' iL aL lll.: Pt.:l1la~fll1, w':1'(.' :Hh-j,,-cd r11;ll t.h'" miliwr}' "goc,J Inmj 1.'1' tho.: day" WtlS 

"('p('J'lLlir'[lnL" J'l1~' USL lhus \\as'-llld I<)r d..:v.:lopmcnl 1.vich thr. new. '\)peJ'ari{'n<il" ltaJllL". f-'alll":s I{. Kbllk.::mhip, 

ku;:1' III 1}1~" autllL1f, :;.~ SL'rh:mbt:r 2000, 
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links. Ulock .5 simultaneously ,;uti';llCd thl.' 

meicowlogicaillced~ ofthc milital'Y commander in tile 

tidd for tactical support while- it mel cnmplctdy thl.' 

rcquiITn)("f1l:'j of lhl" ~ali~mal 

R(x~onn,aissatlcc Oft1c('. In thl.? months that followed. 

Blallk,,:nship lOUJ.. '':.;hmlldess advalltage of lh~\l i'al:L 

telling t;;Ktkal and ~trategic customers, in tum, that 

Rlock -" had been dt:Signed entirdy for thefn. It was 

I .. ;1 
true enOllg. 1. 

To achicvc the pointing accuracy required 

tt1r tho.:- Block .5 line sran sensor, the spurccraft 

employed a nme! momentum-hias altilmk~colnl'ol 

,;ystCIll, It ('OIlf.!SlCd 0(' a HloHH:nluHl whedand 

horizon :';L'onner, and l1l<tgnctic coils. The \\'hc:cl and 
Fig. O. f}\lSP RInd. 5,.\ S .. h~lIitc 

scanner controlkd lhe pitcb ax!,;, whik thl: magnctic coils controlled the roll and yaw axcs, 

I'cpiadng the momentum dissipat.:d by friction in the bearing bcnvcen the momentum \ .... hcel and Ih~ 

main hody of [he .ilpm::ecran, The slab-sided, tube-shaped 8lol~k 5 satellite remained 30 in..:hc;; in 

dia1'l1dn. hut ils hl:ighl incn:as~d Lo 4l':indlt:s and its \\:cight roSl' to 1JO pOLllldf... PO~!tiOllCd 

hori7ontally on orbit. it closely I'cscmhh:d an overturned ~athagc can. Three Jjlock SA sJlar.:~cra1t 

Werl.' built bl~j(H'L' military ckmanc1s lor gll~atcr taclical m(:tcorologiral supp<m dictatl:d tlnlher 

",hallgcs.:'; 

In I %9. all three militJry services looked f')t"\\: .. ml to ~till more tal"lical wealht?r support 

from the improved Dt\lSP, and all three sought to obtnin it on a daily ba~is.To that end, the three 

~rvi~;: as"i-:;Ianl ~el"n~laries ii.w rcs~an:h and deveiuprnenl agn.:cd on a ':joint-scrvicc utilization 

plan"' for [)\'ISP,~; On 29 r'vlardl 1 %~). John S,. F{J~kr, Jr., Direl:lor of Dt'lt'l1st: Ri.·sC<1r-.:h and 

Engim~i;!ring, approved thi;! pbn- illld tht: tlmds liecd~d [0 improv~ Block .i spacl:craft to ensufC 

rCl"t:ipl of DT'vlSP \\'i.'alhcr data .on Ll:nninab 011 board f..hi~'}.l'l The I'~sllit \vas Block 5H and -c. 
LongeI'. at ~4 inchc,; ill hcigtn. and heavier. at 415 pounds, these sp<:tcccratl exdusi\dy ri:'quirt'd U~t'. 

"The joinh~[,\L':l' D\lSP lIS~ pbn would be f{'vised and upd<lt-.!d in .I1Lll~: l lJ73, and <J~llill ill l:ttL' 19;(~. 
Shlph()ard rLadnllt 1L:t111inals had hy th.: mid IlJ70~ hLLn ill~lall;:d on ·hoard Ih;: <Iir('raft ":-~lfrj;:r~ !.)S:S CUrf.\!t'i/,,'fior.' 
.\lid r,ss 1;:(:llnC(,:1' a~signLd 10 Uf\.CPAC and C!'JCLA\T. l't'~pt'~livdy, 
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(I(Lhe uprawd hnoslc-r callc-d Thor/BunIer IIA. RlllCk .'iii ~pacc-t.:ran addc-d a large "lll~~hadL" un till' 

"l11(\ming birds:' a mor~ pO\vt!I1"1I1 ~O-watl tr;J\·cling-w<I\·\>tllbc amplifier (TWTA) transmitter that 

r~ldiakJ ample ptm·er jill' rCl:cipt 01" th..:- signal (til hmtrd ships Oh\)ugh i l \-\<1:-> ntv!.:r lIsc,] 1(1]· Ihi':> 

pllrpthL: LJpt:r;llionallyl, ;J ~\:~i;:Olld primary dat.a n:t.:onkr. and a gamma-radiation dctector. Bloc\..: 5(' 

added a VL'11il.:al tempt:rolLurc-ill1t1istlln: pmllk st'llsor <lilt! an improved TR "CllSOT lhat nO\\I achieved a 

r(,solution ~)f ILl nm at the Larth's Sllt't~1CC. ;~. 

In all, tlm:e Block 5 .. '\. five RI(ld :SH, and three HInd :'C satellite" were hllili and 

htllrlchcd bctw~en r l'omar)' 1 Sl70 and F cbtuary Il.176 .. ii, Coll~divdy they tl!mishl:d Ih~ ':ilrategi<,; 

(global. stored} and taGt~caI (dircct rcildnllt) \oveatlicr co\'~~rag(: rcqLrired by lhe NRO and the .leSc 

although their op("raLional Ii Ie ,:xpi.:(:l<tncy on nrhit ll\emged al he.st ahouL l~n months, l\f eam.vhil~. 

Kulpa had departed the program ltlt' allolhr:r \JRO (LSsiglunent in 1968; Lt. CoJond \ViIbm U, 

BulzongSlTVeUas his n;placi.:nll~nl fliT th~ lIi..:xl "i'\' Y'car", UTltil 1974. Suh"equl'lllly, a sLln:ession or 

Fig. 14. LHIS .. Block SB Satt'lliie 

program director" followed him. oH.(11 in 

nipjJ order. lkgil'}ning i.n th~ mid 1 ~70s, the 

O!vlSP staff at tile Space Syst(:T11-;' Division 

111 F.I Segumlo matured, exp:mded 

numerically. and adopted a more krhargic 

pace of operations. Its carly peripatetic 

m:ti\'tly amI ~(lrner-cuuing soluliom; lu 

nureaw::ralii.: <md kchtiii;:al problems be~amc 

thing5 of 1l!CIllOl".y. Trarlsk~rring lh~ llIilitary 

ll1~leuwlogi("al satelliw prug.nml to Air 

FOf(;C' Sj'stel11i; Commal1d in 1965 hnd 

reduced :'Tccurity rC:'Tlriclions, to he "ure, hut 

it alfio had inlrodui:ed hureaw:ralil: layering 

(<lbsen1 CIJkmd Ilajg's tlrst nllc. the 

Aero:-,pa~e Corp(lratiull nov,,· provided 

sy:-;lell1~ ellgmeenng and integration 

support). it had rdllmed the program 10 l:om'entiol1(:)t Air force contracting and procurement 

pmdilx.'s. and it had markedly increased the number of program pCI'~onl1c1 involved ill 

decision-making. Bespeaking the~e lesj ,~alutary cllanges, {he program offie(' aurhorized laul1~h oj" 
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lhe laq Hinck -"C ';'lld Ii It:' on 19 hhntary 197("1 \vilh incorrect ,,,'eight -to-pl'op~lIant" Imlliillg 

cnklll:lti(IIl". LLLllldll"d li'uJI1 Van(knb..:rg .. \ir Force Base. the Thor:Hulller II hou:-,lcr m,,(" 

majl'',lil'all:. lILJ'I.}ugll tile :Jt11111!'.phcrl'" ['(:aclk'd lhe c~dgc ot' ~pacc_ l'\haLlst(:d its rropl'llrll1l, and the 

r)iv1SP s~lL~llilL' \vhislk:d Oi.H:k tn Filllh--a tulallnss.·' 

Fine-TulIin:.; rhe tH'lSr 

rh~ to-sided, tub-shaped Uhx"k 5 poll'll'.orbiting weather slIk'llik had rt!adH~d Ih~ ~lUl or 
l1s grnwlh pllll:1l1ial hy lhl'..:' early I Q70,,_ MoreO\~r, lhi;-.; design_ which tmlk au vantage .of 

~rin-~tabiljz'llj\.m liJT inli:!mill Ih~nnal ,-:onLrol. wa .. ill suiicd tn HInck 5 operation in a "'dc-spun"' 

tllrl'l"-a.\l:-;-slabili/,eJ uUlLUde. An t:ntirdy new uesign will)reJ entirdy to E.tnh-urll:fllctl (IrbLLal 

night. (lilt;.' Ih:1I m~1 lh~ tkmand~ C.r'ilS milil~lry and l"l\ih .. 1n ~lil'rlb lilf incr('a,;,cd pniming accllracy 

and morc.grmvth pOknrial. ;lppeared neCCSS(11) , Indl;!cd. he~idt: ottices of lhe Nalional Oceanic and 

AtmclsphcriL" ,\dmini'Stl'miotl in Suitland. IVlal"ylancL thM b~gan routinely to receive DrvlSP weather 

. data in 1.111; 1972. a di :.t.jl~d nll:~illlii~ syslem had bt'i;ll in~lalled in Scrt(:rllh~r I qn at the :-.Jati()n~lI 

T\,'filiu.ll) COTnm<tnu Ct'nter to n:cciv~ INcaLhL"T data Lnmsmiltcd Ii-om Air rOT\.:'-~ Global \~:calhc[' 

(elltral 10 the Jes. Shonly lhcre<lller, a "eclmd digital l'acsirni1c sy~tl:'m WJ~ installed Jt 

J kadquaJTcr~ Tn(tical Air COlllmand at Langky Af'll, Virgiuh'1. and a third ar thco\rmy't\ \\.:hitc 

Sands .\'1is:;ih.~ Ran~e in ~~W \l~xi~o. I()r it~ U~e in t'nvironrnenLal ri.:se~tl\::h"'~ . ~ 

,.\nothcr I'L'<lS(I!L !~1t' starling. a IlC"\\' lJlol'k (1 lIlilit.1t~, meT~orologici~1 satellite derlvCiI f'l"Om 

L11(: short likLi1l1e~ lin orhit ,d- the Alnd( 5 .~cric,~, A Iurgl:'r; heavicf machin~ \vould tllrnis.h 5prlC~ ilnd 

p(PAer t(~r redllndant cnm pOll t'nL,,_ II' Olle componell! I~ti!ed" anoth(:[ could he activated in irs phll..~~. 

Studic~ of tIll' Bll}ck 6 satdlitc, which pro\:cedcd ill the late 19Mh 011 the hasis o['a mean-missiDn 

lit~llIIK" (Ill od}it of 16 montbs minirnmH. began in C:lll1~St in the >!ilrly 197fh untler Df\.lSP Program 

DirecLor Bt1LWlli:!..' Rut D\1SP Blod 0 ",ith thaI designalion \VOi:-i noL Lo ht,_ Jll the partisan r~~~lll1 of 

Wa~hirlglOn p\}litics~ a new hloc~ numh.:'t' meant "a new stun:' At bo;;'>t if would entail spLt.:ial 

justjli(:alioll bctol\: CClIlgres!'.iolll11 ("0[1uni1l(,,(;;>; ~iJld illvolVl~ unusually close scnniny in the Office oj' 

i\hnagL'm;:.nt and Budget (O\Hn. And officials in O\U~ I~tvon::d cornhinilLg tilt civil and military 

C,}llllid Lk,(t.l,rlg ,,\·('Uld ~"l" [hi:; work (umpld<:d I)",f(lre ht relir.;:d in ;\lIJ!\lSl 1974, Sllh;;'Cljll{:nt.ly, he \\""~Ill 

,I) 1,1.\>fk ti:iI RC .. \. 
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polar urhiting inekorologii.:al ~al.ellih,~ mto pm: program the mel i.:VC:fynnc's nced:o.. AtwfJrst a l3lock 

I) \\'Ollld tail to rC(:L~ivc approval and spark an eflbrt to m~rgc the two pl'Ogrmns. Ai, Force officials 

thcrcf(,rc elected to term the Ilew ~paC'ccraft a nwdlfkarion: O\1SP '-Block 5D:' For thos~~ 

acquflimeli with the !1+':lInclI(:latu!'I..":'. the: earlier Roman I11lmCl'a!s us~d to idcmit~, DMSP blocks no\\' 

..:onvel1cd tl' an Arabil' numeral. whidl signitkd a biol'k l'hanllt:. In \Vashingl.on. polili(.;i(m~ 

llll;t('quaillhxl with ilS signiJicance appmpl'iatl~d fi.mds it"'!!' the of th~ "modified" IJ.Jock 5D 

spaLl;~'i.:ran ill tl»cal year 1972. 

The program office. ho\\-'cVL'r. bnd Introduced a I'cqulI'cmcnt fot' an Lanh-orie:l1ted 

POillliLlg cK"~LIl'acy IlIw.:ll grl:alC'r llwn lht::' one imposed on it PL'l.XkCCSSlJl' Block. :5c. In the design 

competition I'm tl1e fleW spaccc'mft (:onduci(,d bc,tween Bol'ing and RCA. only the lancr firm \\'.b 

judged ahle to meet cmllpletdy th;l1 reYlLirement. A contmct tt:)r tive Hlock 51) ~;;ttellites, ~ignc:d 

with RCA ill the ft.lll of 1972. set a n:quired Im1l1l:h daft! tor the first of th~m in th~ fall of 1974. But 

the gri:a1er pointing aCLunICY' and a complement (If additiollal instnl1nellt..; al;,;o had increased the 

pro.jel:tcd cost of thi;SC ~pacecraft compared with their predl~ces,-,urs, and it introdu~cd the ri~k of 

delays ill development?i 

\\.'hutL'V\'T its (1ointing accuracy, and lhe IltLJlKTicul skight-oj:"band tbr "Block 5D" 

nOl',\,ilhSit:.tlltling. in 1\ o\'emher 11}72 tile 0\1 H requested Ihal lhi:: Dt:panmcntii {iI' COnlll1t:rce and 

I )etense reexamine a cOIN,lidated civil and miliHU)' polar orbiting meicorologicnl sate-Ilire progmm. 

and the po"sihi lily of' usilLg a :'iingh:: spacctrali lO ~ali:'ij~,' the delll~!Jld:-; fir hm.L FilllG actioll could he 

~xrecLed lo result in ~ubstalllial J(Illar savings, and a sLeenng group composed of repre!'entati\'e:'.i 

hom ~OAA, th(~ Dcfcn~~~ lkpanmcnt. <lnd NASA wa~ formed once again to consider rtwsc 

qucstkms, Since the tcchnic~ll capability of th~' existing illock 5(' already exc:ecdcd the capallility of 

a planned ~OAA SlI\,Xcssor. TIROS-t--. thc group':;; rcpoti. issued in mid-197J, wncludc:d that the

gn:.alC~t sa vings would he L'eali/.ed in ,1 "jngk l1ational m~tcnrological "alcilltc 'iyO:;km Jllal1~tgt'd by' 

lhe Air Force, using a ;;landard nf'vlSP Hlock·51) ~atellit.e_ This uncivil solurion was quil~kly rejc("t~'.d 

hy Henry Kis\""ingcf_ Presidelll 1' .... i.\(lI1' s ~alional Security :'\dvi sor. who argued (hal it would viuiale 

the l\~Hion~l AeronaUtics £wd SPflCl.' Act which dictatcJ a scpanttionof mi1ilaf)' and civil 

.span:iilring, ilnd by offi(.'iab made uneasy in Iht' Department of State. who warncd of adverse 

im~rnnliollal rC:~K·rcu5si(1ns., Sllbs.~qucnt interagency delllx:-l'atioJLs led by Air Force Un(li.:r S~l'rdary 

J<ltnes \V, Plummer. th..:: dil\x.'tor of the NRO. resulted in nil agrtCflIClIl in July 1974 to achi~ve lm~ior 

~~ost 5~Jving:.;; by adopting J variant ofthc Dt\.lSP Block-5D military 'iatdlitc' I'or usc in both the civil 
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(repla~ing: TIROS-\l) and milittll}· polat'-Nbiting, lo\\-altitu1..k, mCleort)logic<~1 "pace program~. Tl~e 

largt:r. joinl-lIs\;.' version nc-:dcd by thc [\0:\.0\ tosupp0f( .lddilional sensors_ \\a:;, identified as Block 

:'1 )-2. The the original Ail' Force-RCA spaccnaii 111lls b;.:nullc O\'tsp Alock 5D-I.~I:' 

The Blork 5U-1 design that had emerged back in the early 1970., resemhled in 

aJlPI.~arance cOHvcmional blrth-orientcd ;;;aLdlitcs oj' this period. Sized to lit th~ sp~ ... ·t: takl.:n by thc. 

Runwr "'" solid-propdJaJ11 upper ~tagc on th~' Thor, it W3!; five fcC't in diameter and 20 feet long.. 

IlK' 5D satellite built by RCA consi.,tcd of lltrcc section:;,: a square pn::ci;;;iol1-nwullting platj(mn on 

Ih,,: t~)f"\\'ard end supported th,,;: ::,(:nS(lr~ and other cquipmcllI required Ii)]' prccbc aligH1n~nt; in the 

cl:nkr. ,) Ilve-~idt:d l:qllipmcnt~~upplm module contained the bulk of the dcetronics and fcantrcd 

one or tw,-) pinwhL'cl louv..::rs on four sides k)r thermal control: and, ,H Lhl.' .di end. a L'ircuJar reaction 

and conlrol-equipment 

SUppO!1 stnacturC' 

housed tile ~pi..:r11 lhird 

stage St)lid-propcllant 

rocket mulor ami 

n:artioll-

C011lroi ;.:quiplllelll. :'\ 

d~ployabk. {i-by-16 

fL'"lOI sun-tracking sol<lr 

array \\'a:-; also moun led 

an. t.m thi, ~ei:nOil. 

\\/ith its wmplem~~nt of 

aJJititmal !.'ellsor!.'. th ... Fig. 15. f)\lSP Rlock 5n-1 Silh!llit(~ 

.. pal.'ecrati weighe{i l, 150 pound... m:.iking it more Ihan twil.'e as massive as its 810d: 5(' 

prccle('('!'.~ors_ To heH the additional weight illto orbit, the program office contracted with 130dng for 

a 11(;\\', larg(.'L solid pmpdlall1 sl.'conJ stago.:_ Th\.' original Bumcr-IJ..\ sccond slage, now adapted as.a 

third stag;;: and Ihe.J l~ 1 lhe satt'llilc, was lIsed during asn:nl to injl.'d lhe \chil:lc intn it~ circular. 

sun-synchronous 450 nautical mile Lm1h orbit.-11 

Oll\.·(' in orbit. the 5D-l RCA ~raCCCf3n had to point and control th~ optical axis of the 

primary illl:::tging sensor to within.OI degree. ill effect making the satellite "a spaccbornc optical 

bench.-- Thb was achieved by auwm;Itk: nwm~ntul11 ~1(('hange helwI!I!11 lhn::c mmm:nLllHl wlu.::ds 
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one each posilionedin the yaw, miL and piteh axis-and magnetic (:oils that interacted wiLh till.' 

Earlh's LHagllclir field <Indpn:vcntcd tiK' accumulation of \""heel secular momentum. Thcwhecls and 

coils were coupled with three orthogonal gyroscop~s that measured short-lt'ml changes in aHitl/de. 

and a ~(ar s(':n~or rhat upd.lted aniruck position to bound the I.,ffccts of gyro dl'irl A backup system. 

efJlnposc:d of an Earth scnsor tllm Curnislh.:d pilCh and roll inf'onnatiOlL and a sun sensor that 

provided yaw inf6rmation, ~nsurcd ::'lttitudc control about Oll~-tcnth as accural~ as the primary 

syslCllL. lhe software programs f1x hoth systems were stored in 1"\'.'0 redundant cl:ntral computers 

and pr(K·\.~ssingllllil'i.·~' 

Rt'~idt's pt'rfbmling spac~~TIln-COnlrul li.mJ..:tions autonUT11ously on orhit the illICgrJted 

:iD c(.mputt:N and attitud~-J..:ontrol sy-.tem also c:olltrolh:~(1 the Thor booster and its Upper -.tage" / 

during (IS(:cnt and orbit injcrtioll. A pre-~et (but rcprogrammablc: in orbit) software code contained 

ill hOlt. or 111(' I2Cnll'at C()rnpLLter~ made possible the autonomous orbilat opc:mLion~. ,.\11 or tlK'sc 

COIllTOI and rnainh':llan~'e JUIIl,timls wen.' dirl'ch:u lo a singh:: purpos~: suppol1 or the primary 

imaging sensor, an impr(,ved \"/eslinghoLL<:;e ekctro-optical Operational I.inescan Sy~tcm (OLSI. 

The OLS COIlSiSlcd of a sC(11l11ing optical tcJ~scopc oscillatct1 in a sinusoidal fsidc-to-sidc) motion by 

(.;ountt'r-n:ading sprillgs <ll1d (1 plllsed 1l1ulor. In a nominal orbil. the OIS I:overed ~l swath width of 

1.(;00 11111 alld fumished a Iladir re-.olution at the Earth's slirfac:e of O .. inm in the vi:'luaJ and infrar~d 

spectra. \vith a n~soilltion of 0.5 11m at the edges. The DLS al~o could produce "smoothed-' images 

with .[l congtant rcsolution of 1.5 11m across .the S(ln, The visual and thcllnal dat(l acquired on cloud 

COVl:r aild l'l()lId-h~~igbt protik~ l'ould b~' ston.:d ill lbnx: lapl' rC(:lmkr<; for transmiss"ion on l'ommami 

ttl Earlh in an ~JlJ..:rypl~d. digiial f0t111aL nir~ct readout, of course. also \,>'3S available to tactical 

Llsers. '.' The incn:oscd amount of data that could Jwt be ctlixtivdy tran~mitwd over t)K~ leased land 

lines used pr~viou ... ly. hegan to he n:l<lye d Jrmll tht: f)1\..·fSr ground sLations It, Air For<:e Global 

Wealh?r Central at OlTuu AFR via commercial L01l1ll1lmii:ations satellite!:' he!.!innillc, with the first . .. - ~ 

lalllll:h L)f a I3kxk SD. 

A variety l)f sccolldJry ~cnsors, some judged a~ "nice to havc." appearcd ill dincrcnt 

combinali(Hls on Blo('k 5D-1 rni<;sioH-'. FivJ..: or Ih~f1l Jrequl.:mly appeared on lhe spat:eL'raft. An 

at111o~pheric i.h:lltiily ~cn~or ill~<L'iUred th\.! m(~jor almospheric constituents {nitrllgen, oxygen, and 

OLOnC) in the- Earth'~ th(,nlH.)sphcrc em the daylighl portion Df l'adl orbit. A precipitating electron 

~pt'l·tromt'ler L.:ulIllted ambient deL.:tron~ m various energies. A scanning infrarcd radiometcr 

[ilmi~h.:d \/crtil'al lunpt'ratun: prolilt:s. v~rlinll Waler vapor profiles. and the total 07011'; 
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concentration. i\ pl1~~in: lllicrowa\·i..'-~c<'i1lniT1g radi()t11el~r prolHcd glob;11 ~1111lo~pht:ri,-· temperatures 

Iro111 Lhe Far1h's swillCc to altinldes abov~ 30 kilomctcr~. Finally, a f,!amma-radiatioll ~c[}sor 

fu1'tlish~d by lhe :\it' Force T cd1l1ical l\prlll'alions Cent~r dela;c-\cd nl.ld~ar dC'lOilalioll~ a!'> part of the 

(mgoillg Integrait'd Opermion'.' ),IUDET Dem:tioll Systcln.4-I 

Fig. 10. n.\]SP :\iyhUiml' I.magl! tll'lhe AIU'.,ira Borealis Takl·(lh~· Jhl' Fir~t Uloc!.. 5A .Slt.dli.c: in 1971 
i'otl' IightNI cities from ('anada through Cl'Ittl':!J ..\1ll\~I'ka,) 

The cnmpiexity of the new ~atellitC' and design change:-. inLrouun:J along lhe way. a~ 

~omc had feared. increased costs and .delayed the first lJlock 50-1 ilight from 1974 until 1 97(i. Air 

Force Sy~lt'm~ Colt1manu dispalcb~d ml InSpl:.Clor (Jcm:r~trs leam to e."amine 11l\.~ pmgnul1 a1 Space 

alld 1\.1 i~sill' Systems Organization (SA fI.·-fSo. j()Jlnerly ltll: Spaci..~ Sysl~rns Di visioll) in EJ Scgulld(J 

in Jalluary 1975. At Systems C()mlTl,mdh~<.Idqllar1i:"r". i\.bjor Gi;'n~r(l1 "\IitkClmhh.. who }i..'ar:-. ht'lc)rc 

had lirsl Ilight 1l':~1 .. xl Ih..:: OLS 101' Dl'vtSP. klLltld one of tbe tjnding5 most ahl11l1ing: giva;n tha; life 

c:.\.pcc1i.'l.IlCY or the Blo("k 5C spacL'cmft already on orbit. thL' two YL'ar dl'lay in launching Block 5D-1 
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C(luld b~ (· .... pcdcd lO produc(.; a signitlcw11 gap in tnGI~orol(lgical satellite COh~ragC' ;Jj the end L)f tht' 

\ki,:;hk, \Vorse, thl:rt~ \\"as all bllt nothing fha! 'old£! hI.' dOlle til avnit! it '.' 

'11w vn Ille l~f mltlil1L)1l)Olb tlight opcl"::Jrion 1l01ll.!tlwlcs~ Wi)::> d~~Ill(l11srrmcd during tilL..' lirst 

laullch (1r lll~ [Irs! FHock 5D-1 on II Scpli:.'rnht:r I Q76. TilL" sra~t:crall tll1C\p~t:tedly lumhktl end

\.1\:I.~r-cnd in spa~:..:. A k\\ months later. illkrll1iltL~nt wmmlJlli..:ation with the llIniblillg satdlit~ was 

~Slablish~u :mu grounu cOlllrolkrs fi.:progrannnnl 11K l:OllJPuti;,~rs, Thi..~ atliluJl'-cOllLrol :-iystcllI 

tht:r~(liicr ~low~d thi; ralt: l'i' llmiblilJg IJllti I till: s;J.tcllitc $Labi lizcd on lim.:'" a,\c:,; a1id hcgan npemting 

properly, A tlexible Hinck 51) design had made possible the rcwvcry of a mission at tlr:;t bdi.;vcd 

lost4., 

~cvc1'thekss. as the inspector general tcam had warned .in 1975, Ihe degraded 

!1\...,.h'mlluncc of the remaining 5C spncc('.ran on orbiL, the delay in laum:'hing lhe lim 5D-I v-.:hick, 

and the unmlticiparcd loss of the last Block 5C at launch in !-'cbl1lury 1976 Gombined to produce 

poor D:\lSP \\.'cathcl' coverage between 1975 and 1977. Th(' program ottice ,"'·M. !orec\.i to d~Jng(~ 

DrV1SP stam~ from fully operational to partially operationn!. Thcn matters gOT ' .... orse, The ;;ccond 

5D-1 satellite, lallllt:hed 011 ,'1 June 19"77, vaulted into a drifting orhit and by the spri ng of 1978 it had 

mon:d so jar oul nf' position Lfml 1110~t n[' lhc OLS data was all hut Ll~eless to Lh~ National 

Rt'connais-;ance Onke, T'he third and fOlll1h vehicle!', launched fhml V,mdenberg AFB on 30 April 

1978 and (i J lllle I n9, respcl:tivdy, fared better. With these two melcoroJiJgli';;ll satellites op~ratlllg 

on orbit, th~ last Sil-1 vchickwas held for bunch::ls i'J rcplaccmenr. when nccd~d,-

\'/hik lhe Blo\:k 5D-I L'Tltc'llrisi..' moved aheaJ, \VL.lrk 011 lhe jPint-llse R".d SD-2. 

I.:onlr[ltied Wilh RCA ill 1475, proc-ccdcd :iilowly, T edmical dtanges inLrmiul:etl by the (:ivilian and 

milir.,\ry co-uscrs, :md prolonged studic:.' ofthc pl'Opcr hUl)~t(:1' for till: 51)·2. bf(lllg.lllIlK'rl~ delays and 

it1c!\.'a~~d CO';;lS_ In El Scgund,). l}lC OMSP pr':)gram (lnic~ at the Spact:: and 1\.·-ri;~~i1t: S:-;;lem~ 

OrganizJtiLm t'{lllnd it Ilecessary to slip the fir~t 5D-2 bUllch from 1980 to I'j82,";~ ~k<lnwhil~. 

Ix:tw~~n 1975 and 1980. a s.ucccssion of six D\lSP progm1ll directors arrived. were I'cass;igned, alld 

[eft. The erawhell a Tom Haig 01' a Jack Kulpa guided O:\·lSP activity t'Or '>('h:ral y~3r<; aL ;) lime 

appear..:d 10 be a thing ()nl1~ past In Washingtoll D.C., a:-; tht:' de(;ade drew to a dose:. the sharp rise 

in L~ost 0" lhe neW Rloi.'k 5D~2 weather satdlite moved i.:ost-consriolls membcr~ of O[VIB and 

Congr.:::;;s in 1979 to t'('(]lJ("C the [lllmber llJI order J()r Ihc Air Fon.::c Ir0111 13 to 9, Nine long-life 

It)lIow-lJll ~;lIdliles, ;u.:4:{}rding 10 Ih}se addres~ing lhe question in \V,bhington. were more than 

t:llOLLgh I()f lhJ.: ~ollnlry _":'''' 

27 
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The ciL-ctronic compOIK'ntsnl" the J()l1ow-on :-:;aldlil~~ rCI1l;li]1(:d~%~llLjally lh~ ~illnt! :l~ 

those ill .;;;0-1. bIll the ~D-2 st11l('turc increased in lcngttl f['01l12010 22.5 tect. The e.\h::n~l(m 

illcrca~cd 1 hc do'wnwarJ- J~l'lJl!! .... L'n~~.lr-111011l1tLn~ areil and li:.'nglhcllt'd lht' ctjuipmenl-slLppon 

11l0dlLlt.: atlli{l .... hips. Thai moduk f1lJ\\' rontuincd .1 second 2ScS-amp-hour hatter),' and 'loported two nt' 

llm.'~ pinwhed kmpcratllrc control hH1Vl~r" on four of its flvc skks. Th~~ sobr nrr;)y mOllm~~(1 on th~~ 

all l"Cilcti(lll C011trol cqlliprm:nt-sUpp(lrt ~lrm:tun,~ :11'.>0 im.T~~a"tt.d ill ~iz~ tll W-by-16 kd. furni,hing 

im:r~ascd dedrical powel'. Two i mpoli,1I1t 'lcnsors \'v'crc added to thosf in the 5 D-l nmlpkmcnt:a 

wp:-;id~ ionnsphL!'ril; :>lIIllHh:r provid~d tkt"lileu global tl1~(blll\~mem~ of the dc~mon dis,t(ibutioll in 

th~ Larth'~ totlosphcl'c. and a microwave imager (nOW1\ on the la~t few 5[)-~ s.aldliLl:~) dtliilCd 11'11..' 

~XlenL or sea .Lce and S~~!-

~lal~ ~()mhlions {wave height 

and pattertl~1 on the \\orld'~ 
. .J 

O(,:~(1llS. Wilh(!1. lhese 

l:'hangi:~ incr~a'.ied the \\'eighr 

llf the UJOCk:-5 D-2 spacccmil. 

to 1.792 rounds a 'ium too 

gre<lL (or lhe ThoriHu11l~r 

noosler \.'ol11hill.llion. HeaL~d 

debates rook place between 

offidalf> ttl the program 

ortkc 

launch ag:el1cy at that ume. 
Fi~. 17. J)\lSP Kluck 51>-2 Sall'llilL' 

about adapting Thm:o;t AugJlJ(·nted Thors to the task. just to keep a '"blue Stilt" launch squadron. 

Ultimatel\'. hl."n.l.cvcr. the laullch \chiclC' ~clcctcd fot' the 5D~2metcomJo[!ical satellite in 19~O-. . . . . -
altt'r 16 tnomhs of vm,:illalion--was tilt: Cier(er'll Dynamic~ i\L1a:-; E. an improved \'l'J':';ion (Jf the 

]iqllid~rrnpdlaIl1 intcl'conlincmal h.lllli~Lic mi:-\~ilc deployed hridly in th~ carlv ) 960s. Th~ solid· 

propellanL Rumer lIA uppt'r sLage_ fixed to lht' an emJ oC Lhe' satd1ik:. \\'wi; ['l~tajllcd. again Llsct.i at 

<lltifHd~ to (lriv~ the vchil'le into a "':lrnllM 450 naUlii.'al mile polar ltrbiL'" 
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A Chan~c in Time lind C:in..'umsf,anc(~ 

i\ ':ol1j Im.:lillTl or i..'Vl:nb pr(':cipitatC'd SlICC(,S~C~ and f"ilurl~s in latc 1979, }'OI' some around 

fhe world, Ihl!ir ti11l~ had an'ivell. 111 1l1id-OClon~r lhe Pitlsourgh Pimle;-; won Lht: \\/orld St:rics ill 

St.:V~lI ,!:!aIJl~~, On .3 Novemher in Tdmltl, Itan. Sh i itc militant~ ~cizcd lhe A merii:an Fmha~sy, 

i1llpri~iJn~d Ihi;:' ~Iiln: and tlared tht: t: nili,:d Slal.;"s lndo anYlhing about it. i\ t'l.?w w(':(':ks Im~r. on 

Chnstnm" Dil.", th\.: Sovid LTlioll began ail'lillillg miliwry forces into nearby Afghatlistan, intent it 

~CCll\cd nn sl."curing a vassal statl.". 13ul for others time had mn (1l1t. In St:pteniber 1979 the Iirsl ofth~ 

il3loek 5D-1 polar-orbitulg 5litdlitc~. \vhich h~ld begun to fhil earlier in the year, i:eased all effective 

opt;'nttll)m. nl~ Lllinl satdhlc (~likd 10 OPCT"dtc (111 orllit at the bcginn lng of I.)cccmbcl' 1979. Shonly 

(lfh:rthcr\ew Y~ar began, in 1\larch FI~O, thesel'.'ond satellite u:-:;i:d f(lr llu;tical wealhi:r Sllrrortin a 

drifting orbit. also failed. The fourth vehicle. meanwhile, em:ountered deL1rk(11 problems. began to 

t~11tct', and cxpcricllccd a total telemetry system failure. On 29 December 1979 ground controllers 

pl<:tccd it in a "backup mode." Thl,.~ tilth and last Dloek 5D·1 satelliTe held in L'cscrVL:: \vas qllickly 

rea~lit:d j~'r Ilighl and shiPred LO VandcnheJ'g ArM. :">Jow, ofticialsin the l.)f\,·ISP program otllcc 

could unly hop~: li.;T lht: bi..~~L With Bl{)~~k 5D-2 v{:hieks dclaYl~d in d(~\'doplllcnl, it ji~l hhHlCh could 

not occur at least until 1982-1'I\'O yt!:Jr~ in Ihe fil1.lJr~. The ~rllUerillg I(.mrlh OT\.'fSP ~aldlite, to be 

.ioill~d now by tilt: new tlf1h Block 5D-l spal"enaft, had lherdtlrC to Illndion on moil li)T an 

i.:xtcJld,=d period if Till' tUitiotl's STrategic Lllld tactical military mcteorologic<11 mx-:ds \vcrc TO be met 
~I ,"'omplelely, . 

On 1 ~ July 19~W. ill Vandenherg .'\FB in CaliComia, a Tht)riBumcr launt:h vehide 

carrying lhe la~l ~n-l ~atcl1ite ro~tred lO lik~ and a!';ccnded ~ky\\ard. Fm the tjr:;;t time in many years. 

~t Thor:'BunKT i:ombinalioTl j;~jkJ. TIll:' s~"ond ~nll.J third ~lag(' solid rOl:.kds appart:ntly did not 

s~pararc: and the satdlirc fdl into the South Pa(itk. FUll!" \\'eeks latt!r in All~llst; high above the 

Larth, the fourth imd hlsr j 1)-1 satcllitl.' compk~tely ceased to funcrion. Bal.ik in ihe ll1id 1970" the 

program had Temporarily op(~ratcd ViiiTh a singk satellite in orbit. :'-JOT since the early 1960~. 

howe v r:r, hall Iht progmm li,Kl:d an ah ... oluLe gap in military melt;'orologit:al 1:0 V erage. An 

investig'ltion of I )\1SP t.y Air Fon;t; Systems Comm,md identified funding. cutbacks and program 

l11anagt:menl fll1ldamellW lIy \vt;',lki;n~{l by' a rapid lllnlOVi;r or prOhF'(alTI djr4;1:lor~ 10 be Iht: rrin~iral 

wmrihuring C.lUS,CS. The f("qULI\'Ill~~nt for an extreme pointing accuracy and the mllch-incfca<;cd 
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l~Olllph:\ ily t11- lh~'>t: 1lla~:hjlll:s. wh irh cOlllri bured In spiraling CO'llS alld lallnL"ll tlda ys. <tppcan:d tn 

L':scapl' nnt iL"c Till' tk licieJICic:-> cikd might be r~:ctifiC'd by 19X2; in Ihe mcantim~. however. 1 h,-~ 

military sen'il:"::s Olnd the ]\I{P would ha\"o;; W h:ly ()]L "\101\'\ sah:lliks and other progT,lln~ t{lr 

taclil:al alld stral egic IlldI:OI\,logic:11 cO\l.!'r;\g~:,:': 

Havill12 ll) rdy on 1\0 .. \:\ li)r <;aldlile lllckt1nllogical dala \Va" a hiller pill lin· Air Fon .. :\..' 

oniciab 1,0 s\\;.110\\, Ft.)r years. llwy' had tkknded DMSP hd(lf(: Con~n:ss and the public as 

.. ·irulislkn'>,)bk .... tn military ricci,>iotl-mnh:r". e~pcci<JUy in times nf contlict? Ttl 111: sur..::. "incc th..:: 

mid I 97(h. d~lta trl11ll NOAA wr:::lthcr satellites had bC~~l1 rccdvcd on the Last CODst and transmitted 

t() Alr I-'orc(: Gjohal Weather Cclltf'~tl l)vC-r an automated wL;atller network, whc-rc i! c(Rtld be 

comhint'd with inl"orrnalion Irum I.hl; D\1SP ')(lldlite~ and other ground (md ~lt:ri,)1 obst:rvations 

obtained Throughout the- ~Norld, lktwccn mid-1980 and 11)83 these data, lcss that of the military 

1,.yeatht'r s:llellitc'S. ',V{luld meet !nosl militaf) nl;!~ds. Alt.lwugh the 1\0.<\.'\ Spal;ei..T<Jfl w~re nm 

~ksigncd ::;ptyifically t(1 ~atisf): fully th!: high-resolution ViSllt:ll and infrared strategic 1l1(,tcowiogiuil 

r~qIJirt'rnellts of th~ r\ational l~ecol1llaissallce Program. it \\'onld no longer be possible Ii}r Air Foret.' 

leacic-f's to claim dlat [hc-~c civll "pac{:craiL w()uld llotdo at all. 

At :\i[ force Glob .. ) W~mhcr Central. Df\.'lSP high-r~sQhltion d,lta had permitted it'> 

lIH:K"orolugi<;ls 10 as;~l:<;" Lhl' ~:loLUll:oVLT nVL"r lhc Eura;;;ian \.'(mtinc-nt and i.:.suc rapid i(m~ca"ts tllat 

pr~didcd lile pen:cnt prub'lbility of obtaining cloud-Irec rhl)ft)gnlphy over areas ahOlll Lo he 

tmllsit~'d by l\xonn3issanc(~ ~pacccmft. These time--critical fOrC(;1st probabjliTic~ of d(JUd-fret' 

cnHdilio[J~ IIa.d heel! the key ddcnninanls. ill dir~cting camcra (}pc-r.:nioll'i alld film expcllditure, '·1 13y 

mid 19::-;0. howevcr, lllany years. accumulation of c10tld-co\'er data fhml all ;;1'l1rLt'~ permiLled 

sLalislicallllodding and jtm;~l"asLillg, Combined with Ih~ \JOAA \ .... l·all.{:f salellite data. cloud-covc-r 

now .:( luld he pn~di':l~d hd~)rehanJ and that ~stjT11al': lLS':U to dir.:ct l),aliC'ad imagc'J'y operatioLlS>. 

Bal"k ill I ~)6}-19M" only 5U-to-6() percent of C:OROJ'\:\ n:,:cul1l1ais.sance sal~llilt' 

J1h()logr:.\rlL,~ proveu tn hc (:)oud-lhx n·iih the ~llPP()!'l of Df\.'1SP meteorological satc:lIlTc~. Par1l,fthc 

JiflkLLlly slemmed Irom Ill~teorologisl~ at lhe "J'RO'", S<Hellitc Opcratiollf> Center in the Pentagon 

\..-hu at 11rsl I~Lill'd lo properly ddine cloud (;on:r in t(:nnsoi"thc- rGiative viewing all~IL' w thl' target. 

PM! or It stemm(~d from the ditkring terminology llsed by the imdligence (lISlomers who submilted 

target reqllircmctlt~ tn the Comn'littcc on hnagcry.' R~qLlin:'m~nt~ and Expit)ilalion l('O\lI REXl In 

]lJ-60 COl\.llRlX ad(1pt~'d as a singk standard th.: \~"'orld Aeronautical Chan and its suhdivisinlls, 

called \Vi,lrJd Aeronautical Cirid Cdls .. 01' \VA(j Cells. Each WACi Cell WLlS ~l U]liilmll 12-l:Iy-l:>; 
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nrnllh:'al milc~ nn a ~id(; around LIlL' \vnrlt1. Illlelligem:t' (;lJShmler~ there:Jf)er submitted tal'gel 

rC411L'st<, 10 COr-..1lRFX id~ntitiL.:d b~v WAG Cdl lo~:atjon and 5.ot1l.:d hy c-phcmcris wllichevcr 

p .. rticubr \VO\( i Cd! alld al whal limt', 

.\1 Ollml AFB. Lk /\ir \\\..~<.lthl.'r 

Scr\.in~'s i\,jr force Global \\:e .. lther 

( 'enlral Ix: gall work on· a Ilm:t:

dimensional cloud analysi~, The 

progr.U11S merged all oVL'rhcad imagillg 

~md c:ivi Ii.m wcaLlln rt'ports into a 

. globill cloud analy:'lis with a spatial 

resolution of ~5 nm 011 il polar 

~krcng['arhi\2 gTid, hy (bli: and I i1TI~ () f' 

day. By the lale 1960s. employing a 

softwar~ program devl!>cd by thl.! Air 

Weather Service, l\i .. ''':or(;e Ulnbal 

\Veather Ct'nLr.:d could estimak the 

prohahil1ly of (:loud-[j'et' ,U:Ct'Sti llll any 

day aue! time Ihl'Oughc..lUI LhL~ Vl.'~tr t~)r 

any n;'{juired t:lrgcr.): 

Fig. IloI. Il\JSP Jmaf.:1! .ifth.-, W.·Sh~J'n CnilA'd Stlltcs aud 
'lc~itO at 1/3 :\ ~utit~1 'Jile R~~ulution. e:u'ly 1970 ... 

This ctforr aS$ullIcd incr('as.cJ irnporLlIJ1(;e in ]971 when operatil)l1 of a new imaging 

5alelhte began. nll.' (,~H'ly 1I1omillg: "\COllL" milltdl) \.\t:.atller ~alellite furnished \\'cathcr conditEon~ 

over the SO\'iL,t UniOlI at Jir:sl lighL These dala_ us",d in the cloud unalysis and forecast sy'>(cm. 

prl.fvided dmld-covcr e~Timates rhatwfl'C TrarHlrlltK,(j tt'OllI Air Ft)rc\: Global \\.'~alht.'T Cenlral toth~ 

Satellite cJpenllioll:'; Cenkr in the basement of the pcmagofl311d u.;,ed as u ShtOlTI-teTIn I()r~i,;ast to 

program ~~Hd1ilc l'<tlllL'm op~raLi(!l1S in the rt:'conllai,,,~allce s.all.·ll ites that (railed the I,\'c~t[hcr scouL 

Tile I;tt~· 11luming --:lsse5smcnC \vl?arhel' smellite told how aCCUr:lLI;' lh~ doud Corecast had been. 

determined whether I,lrget rcqlJircrllclll~ had lXTJI salis lied, and aL~o ~ontribl1tc{i d:lt::l to the weaTher 

m(1dd, Finally, per=,onne1 in tht' Ddi:.'nse \-fapping Agency scanned The film n:lLlrncd hy 

r'CCntulili~:'i;1IlLl' )'l1lt."lIiks and r~rol1~d ;K1Wll cloud cover to Air I'or(;(' (Jlohal W~ath~r Central 

i.llkrwm'd. furtht'T contributing to the weath~r model data base, -(, n,v thl~ latc 1970s a higll percentage 
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Fig. 19. n:~ISP I.mt!l:t' Ill' lht' Rl.'d Sl.'lIat '/3 "aulital 
Milt' Resululitili. I.'llrl~· '970~ 

nlrditr·lT:mr:m Sra at thr tOll (If HIe imllgc,1 

of sald1il~ pi'-"Iures wkell 01" Ih..: Fm1h ,.\1,;.'1"' 

fr~e of doud cover, WirhOll1 rhcs~ wC<ith~r 

fi.)['C'ca~t(,_ Im1y JS-lo-40 p\:n:~1lt 01' the 

imagery t'crllfi1l..~d would have been df1ud

fn:..:. ProhahiliLlt:S or dOlld i:OVer gen~rakd 

by the' w~athC'r analy>;i~ modd cnll1bin~J 

\vith low-altitutk r-.O/\A jatdlirc (iata- thlls. 

met minimum N RP stratcgic. weathct' 

foreca~t requirement'> during the 19~O-19S2 

mv1SP ill1~me"1U1ll.:;: 

I n nc~cl1lb.:r 1lj82 tbe fim of th~ 

RI(l..;k ;D-2 mililary w~alh~r saldlites_ a 

m011ling bird, was hlUnchcd :mc~cs5flll1y 

atop .11) Atla~ .boostl'r, The sC'cond and lhil'd 

~atellitt:s. liJlk}\\i;!d Ihe lirs.1 om; inlO orbit in 

.\Iov~mh~r 1t)fn and JUlle 

r~"p~'-'Livdy_ nH:S~ mihLarv rn~Leortllogil'al 

satdliLl:~ OlHX agam sllrrli~d thl: glohal 

c(lveragi;! n~e-ded by Ihi;! l'OU11ITY'S three 

military ~('rvict'~ attd the \.IRP and did so f~')r mally months_ Inck:cd. tIle primary OLS on the first 

5D-~ satdlil.: did tHll cease- IUflctilHling lullil mid-,\ugusl 19~7. pm\ iJiflg nearly livC' years 01' 

i.'IT~di\L" npL:n.tti(lTl_ while the :-;t:Lond c~ased in NI)H!111h~r 0(" that y~:.1r: Lh~Lhird satellite OLS 

continued to fimctinn lIllti I mid- Allg.m,t 1991. ltl thl! meantimc. ]}dcnsc ]}l!partlllclll and '\iOA A 

offkials mad~ rlans for anorhc[ itllprovcd version of \yhar \ .... ollld bi;!~Omi; the Sl<ll1d~lrd U.S, i,;ivil 

and military low-altilude we:.1Lh~r salellil~; Blnck _'i0-3. :'" 

Dcsi~tl ~tudics of i:l still h:Jl'gcr and he.wier I3lock SD-3 satdlitc began in the b:ltt.~ 1 (nos.
blll fund::. for the military vcrsioll were not apprc)priatcti until mjd-19~O, The:; D-3 satellites. thO~lgh 

(,) mcc! s...:par:llc NO ... \ .. \ v. .:athC'1" l!'",ddil1g I1c~:ds" a plilmry \10;\:\ polar-ud,jlillg ~atdlj\(' ous:icd the S,)\iCl 
L Ilioll ,II :.tl:>llLll. 2-tliJ h::al tirlK'_ wl1ik: a ~l,':llJml ,)il~' illllnwcJ al U;.;JIj in 11L.:- 1l1(Jmi[lg. J'h;:~.:- r.illl~~ mid uJUl'.'oidabk 
dd;JY~ in Il~h-1yin)! w~~a{h(~ .. tbT;1 1(1 Air "':'1\;(: GlnbaJ W~';I{ller Ccnlral did nl){ rn~~h \\'~U I.\i,h \IRl' foreca;;.t rt'qllir~~I!1?I1K 

"'Air Fm(:c (,flrc'ial:- hriclly llm~idL'n:d calling thi!» ,\:n\:~ 01' Drv[Sf> sa!dlitc~ Blm:k (,_ blll .~ham.li)Jll:'J ll1~: !JI.."U 

Whl..'ll Prl"~id~'lLl Jillully Cal'l(']' i~~u.~d -1 dinx:ti,·~ in l;).l\:" 1979 (hal SI)cciiicd military ~UlJ civil mdeorok)gil..'aJ sar ... llitl' 
[,r"frill]), \\I'lIIJ 1.."I..'Lltinm: to bl..' 1..'('llJuckd ~cpC1r"tdy muiJ thl.." llc;.;1 S..lldIi l(' bJud.. dl;lll,l?C. (P]'(.·i>id~nti;]l Diwdi \t- 54, 
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inilia1ly desib'l1~d' to he 

compatible tor launch on 

l\i\SA':'j Space Shullkand he 

las~r-hardcnL~d. ullirnaldy 

would be launch~d on [Ill 

unmanned expendable rotkcl. 

Thi:i ~at~niLC: lllounkd an 

iinproved \\.: cslingholtst:' OLS 

and a larger combination of 

secondary :-.en .. o~. The ICIlt!lh 
., 0.--

of th~ satellite incrcllscd from 

22 to 24 feet. while the weight 
Fig. 211. O\ISP lJiud. 51)-.1 Siilellilt' 

rose 10 2,27~ pounds. The 

RCA :oipa(,:~~.Ta[t l:onsi':'led vI' lhe same ba~ii: c<"mponems as irs imil1cdiatc prcdcce~sor:s, but iucludcd 

a larg~r solar an":l)', Three 50-amp-hour batteries. and a I'cdcsign~~d 5l1llshadc. The center section rl(H .. · 

:'i~xlrt('d kill[' piuwhed temperature \.'ontrol louvt'rs on jj:,ur nt" ils rive 'sldes. Tlle~e and other design 

improvcments ~omhincd In give Iht' 5D-3 ~tJl llnti(.:ipated meall missilln lifetime <.1[1 orbit of tlvc 

years l60 mOlltll..;,. The fir"t of~ix 51)-3 spacecr(itt was scheduled to be dcliwrcd to th(' :\ir Force in 

June' 1990. Following the lo~s of the Spa{:(' Sh~Lllk Chall~ng~r ill J,mtwry 1986. however. aU of 

lhem \Ven: n:sdl~.'duleJ f()r launch atop modi lied Tita1l-11 intercontinental ball i stic missiles, 

After the inrroduction of the 0.\15}' Ulock 50-1 satellites, Air rOI'C'e kadc['~ ['ealigned the 

~)rgani7ation ami operatio11 of the program. I{c'spollsibility fIX launching O\·ISP :iipaeccrali. 

transtcm;d in the- mid- 1970s from th..:- StrmC'gic Air Command (S."C~ to the ;\.:rospaL'e Ddt:ni:'i~ 

Command, and Ih(~n to the Air Forc~ System Commandl~ Space Division, When rhe Air l:ol'CC 

estanli .. hed a Space Commanrl in S~ptembcr 1 ~~2, the n~w organiz<ltioH gained lium SAC 

I'csponsibiJ ity for 0PLTJtiug the ground "taLio11~ in ~laine and Wa..-hington StElle,' and the lY'vlSP 

Command and Control CL~IllCr al OJfulL i\FB. Followlng the disruption that occulTed with the gar in 

"Ci\'il (tpt!r.1tion~1 R~ltwte Senstllg,"23 Nl)V(~mb.:..'r t 'J7() I 

-' -In I 'i79-1 ~,;.:~ I Ihe D)l.lSP prugraLTl also bud imangeJ tilT daL'!. L'x:auolil :lnd r..:lay· ,)f IVcmher dmo from i"I [hi ... :l 
sill'. til;: 1\ ir FnrL'L' Smcllir,~ Cnmr,,1 f:K:iliry D'ilckihg 5tark)1l jn llawait. 
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sate 11 ilL' I:l)verag~ during Iht' early 1980:). and despite tht: inter-;.:ommand polIties Lim! attended Ihe 

OTg:mi~~al ion;J I r~a li!;,'l1m;;nt. in 1987 Iht' operalional D\lSP received lht' managt'mc-nl atWlltioIl it 

deserved, mel its strategic and ta~·ti(.~all;\m1mitrnents, at1(! could be jLJdgedrea~(lnahly l'ine-tLLlled, 

Fine-Luned or nOL ht't\Veefl 19h:! and 1994 lllt: DeleJIse \4t'leOToJogiGll SHh:llitc Program 

had ')parkcd il revolution in overhead meteorology. It introduced th~ '\\'hcd-l11od~" i..)p~'.J'(ltional 

satellik, novel a1Lill1dt'-L~ontrol sysl<."llls. new "atd1ite-ll~lcking program-;, and the operational llSt' 01 

inthm:d imllg~'l}' to till: fidd of metcllrology. Bcginl1lngin 1966 it arqulred II ta~:til:,ll .h wdl as 

strategic Lapa~Hity all(1 fllrnished the nee(k'd \\cather SllPP011 for both m:liviLies. I mit! ed, nf\:,(SP 

~ignili~:,mlly int:n~a:s.:J tht: imag~-st:ar(:h systt:m eITcclivcncss uL\lRO rewnmlis:sam:e s,Jlel1il~s <1nd 

of SAC Sl~- 71 and U-2 rCCllnnai5san~~ aircraft. while it markedly n.xtu(:I:d the number of aerial 

1l1et~orol(1git.:al :sorli~s, Thi;! i1l1~gral~d R1o"k ~ introdw.:ed the lir-;I ;~ystCnl~ approach that tUnll:d llll 

lhl~ user':, fcquln::mc:nt:-;. All th(" while. 1I~(" mean mi~sion lifetime on orbit of thc tnlHtfll)' 

meL~()ml{lgicil -;atelliles ineTt'ased fhnn 90 day-; in Rlot'k I, lo liv(' YG\r.i; 011 the most n.:t("nt Block 

:'D-2 tlights. Thcs~' Stll:~~.CSscs were temp~n; .. xI tn the 197(1s by the layering of' lll'111:-ig<."nlt'ilL aild Iht 

i1llmdul:lioll or intl'casingly complex ~pac .. x:l'an 111m broughl \vith th~'m program delays, increased 

l.:ost.s. and. ultirllale1y', th.: g;lp in 'Ni:ather '.:ov.:rage lhm lKClJITt.'1.I in lhc t'arly 19XO:s. 

kast until the carly 1970'). made do with le')s, In thlN~ y<."ars, f)!\.·1sr deveJopmt:Tlt ami productioll 

wa!> ;lccompl i shed \,,,·jth fewer personnel alld at le~s than on~-hal r Lhe cost oj" equivakTll l\!\S.\ anel 

iJt:parlrncllt of C'OI111llcn:c l:fi(}rls, <'4 PLL~hed 10 ()p~rational ~tatus within 24 months, the Dl\·1SP 

dt"l1loll~tral ... d n;m,ltkabk tedlllk'al perl(mllanC~ !"C,r hoth· ~tralegic and Latlical applicalLoll~, 

Considcring its ((1S1 and pCl'f(wmoncc in the mid- JlJ(i(h, Commerce Department leatier-; told their 

cOllnterparts at t-\ASA !hat they would adopt tho:;: [HvtSP wht:d"m\)de ~pan~~ran in pla('c of \I imhu:'i 

a., The iiwndard 14:,Jr h}w-.'I1tirude, rolar"llrbiting: meteorological app1ii:alion-;, That choit:l' \V<B made 

I '("fnnal in llll: mid I 970s WhL'll th(" D\1SP HInd;. 50 three aXl!>-stablJizcd spa~c(raft also \\;~l:; 

sc1cL'lcd Cur LIse in hnLh progr:.lTll:-i, Bllt lh'::: choic(" of ~, C(!lnmon spac(;(ran bus highlighted the n<:-ar 

idt"1l1 ieal colllellt of the civil and 111; litary low ahiluelc inttel)wlngie<tl :-atdlitc programs . 
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An ('rw 41 rd 

Larly in J 993, once agilill prompted by the Office of i\1anagement and Rudget and 

CongressiUJ1;ll t.:ommjtt~e:-:; 10 justij)· St'parale military and civil polar nl't;itillg lJlcll:orological 

satellitc:\, ['C'prcsL'nt3tivc'> of the IJqnll'tmcm of Ucfcns~, thl' Di:'pamm~111 of Comm~rce's NOAA, 

and \JASA reconvened lo ",tudy the issm:. rvkmlxT~ of this group mo",[ likdy wC'rc unacqllaint(':ci 

with III.: inl~rdeparllllent.al study t;l}rldw.:ted hy lileir pn:deccssoTh thirty-two year.:, hdon.: in 190 l, a 

~rudy thai had pm.dul:ed plans rora t\alional OperaLional iVkh;()wl 0 !!il:a I SatdliL~ S:v~knL B~(;au.,C' 

of ~ccLLrity n:::strictjoll~ only recently lifted, they surely' \\'cr~ unacqllaintlx! with the most sig:nifkanl 

a'ipL':Cls 01 the hi~wry [hat you ha vC just l'cild. 8111 unlikl' events in 1% J. the 1,~du}(1logy for spnc('

ba<;ed ll1~leowlogil:al ohscrvation now W'-''i wdldcvdopcd. lhl: ill1cmational sensitivity associated 

\vith overhead rCc()llnl'li5sillK'~ had all bill disappl~,m::d. and weather ~atcllite5 wer,;.' ill operatioll in 

(ll'bit 3r0und tlw clock. Ilardly (0 anyon~~'s :mrprisc, ~ltld with much gl'l!Jtcr a5suranc.~~. member:; of 

the 1993 smdy rcaehcd condusiolH similar to those of 1961: a single program wOLLkl elimil1dk the 

need for dllplil:alc <;atellilc:-i and b'TounJ stations. il \volllu Tl:UWX the numbl:r (If p\:opk involved 

along wilh the COIiCspllllding CO:-1ts. and it could hl? made to ~atisty hoth civil and military 

\ rl:ljuir~lIlcnts l()r "operationaL .~PUl··L' based, fi.;LlliJtdy-.~cns.cd, (,:Ilvironmcmal data.""n But this last 

proposit ion remains Op~J1 10 t]ul:slioll. I r hi;;;wT)' i . .; ;.tn), guiul:, aLtempts Lo al:quirL' mha1H;~d weapon 

~y~lems (e.g .. the TFX'F-III) Lhat will do L'vL'rylhing Ji)T everyone more ol1~n than nm hm,."t~ !ailed 

to achi(,h~ that go,1L alld have cost more: in the bargain. 

:--J('\'cflhdL"~'~, the 1993 inrcrdl?partmcmal study, atkl' appropriate departmental 

(oordinatioll and ap)1roval~. led lat~r that year to the prerar~.Ililm of a "tri-agency" plan to ~omnine 

the t\V,', weather smdlitc programs into ~'lK~. Bur the word'\'ombinc:' 'Nould not Ix used. Perhaps it 

~ugge"l~d bur~au\:ralil: li)OI-dmgging. if nOl rlIyopia. and a ;:;uh'itilutc \"a~ :-.ekcled in its place nIh...' 

IhaL illlpli~{l a ll(;'W iniLialive. On :; \1ay 1994 Presid~nl \Villiam Clinton issueu <l Presidential 

Decision Directive announcing the choice.": and. coinddent \"..-ith it. the Depattmcnts of Lkfcnsc. 

COIllIll~rce. (l!ld l\ASA released the '-implC'mentation Plan Tor ,'J Converged Pt"llar-orbiting 

Envirorulll:fltal Satellite Systcm." The plan cn:ml:d all hllcgraled Program Onic(;' Lhat would 

dcv~l(lp. acquire. and operate the converged N;.nIOIl:Ji Polar-orbiting Opcratiolwi Environmental 

Saldlilc Syst~m (t\POESS). [t l"(mnl:d an E:\('culive ('omrnincc mmro~cd ot" :'\cllior onicials ti'oTll 

all tlm'c govcrnmcllI agl.?ncic~ thar would s.:rve as a board of directors and ensure' that tlK~ NPO[SS 
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....,. 
indeed llK'l rhe requircments of cach. And, umkr thl:' knm of ,h~ plan. each agency .. harcd 

r~~p{)n~ibi1ily lor \Ii ITCrt'IlIt:kml!nls (II' ~POFSS. n1t~ NOAA 11eJd "o\'crall I'Csronsihiliry for the 

convcrgcd system." induding opcn.lting. ~he sarellites·on orbit alld repre~C'l1ling lhe program to 11K' 

various (.:ivil ,md inlr;:maLional I;OlnTllllnitic'> involvcd. The Defense Lkpartmcnt bc('mne n.~~ponsjbk 

Ji.lr l'OIltr~lI.:.\im~ and acquiring thc nev ... mctl~orolocica] satellites and for !aullchilll! them. Fimtllv. 
~4~ _. t;;;;; ........ • 

n;:mini~rcnt (}I' Lhc division \)flabnt' in 1961 that produl'cd )Jimbus, )JASA asslilned re~pol1'sibilily 

11x .. t~l~ilit,)ting fhe development and im:oll,oratio[] or neVI (;ost-cllcctivc rechnologics into the 

I .,f,' 
CtmVl1'gel syst~rn. 

The :'-JPOL.:SS program otlke. IOC;I'~d al it 1\OA.'\ bt:ility in Silvcr Spring, r\:1mylaw.l 

opent!d its door:o. on 3 (ktolx:r I W4. Four years latcl', in May 1995, the '\J POt-:SS program dire~Lor 

assumed rcspllm:ibility t(lr controlling nrV1SP ~atdliL~s. along with til(' ~OAA polaroTbiling 

satellites. On 11 June the ,\ir Foret: Spal:l: Command 6:" Space Operations SqU'l(imn. which h~d 
previuusly (-,pt;rakd nrvrsp ,>ak:lIi[c~ li'Otll a control ccntc'r ncartbc uld SAC IkadqWlrk'rsin 

Omaha. t\ehraska. inacti vah:u. It broughL Lo a close an dfort begun in secret to meet the 

mc[coro]ogicaJ nC'~ds of the :"lmionai Rewnnai~~(·m(,::e Oflkt! ami ib l\alional RccDnnaissal1,~e 

Program nearly fum de.:ades hel(m~. in 1961. .'\Ikr \lay 19~~, civiiinnsat the ""10AA's SaLellite 

Opemrions Control Center in Suitland .:ondLtded SPi.l(;C !light opera1ions for all polar orbiting tiS 

\\!cathc[' satcllites. though rhe Ail foro:.' eSl(lblished (1 badmr sah:llitc opcrations ('entcr, manned by 

LSAF Res~rve personneL at SdlTic\'(~r Ail' Forcc I3as~' ncar C(llor(Hio Springs, Colorado. SOlrH.~tirm: 

IHl~ in th~' fir~1 uel;ad~ of lh~ new \lil1cnlliunJ, f\'POcSS satellites will b~l:(lm~ available as. 

rer1al.:~nk·nLs fhr tht, (;U1Tl:J11 Block 5D-} D\ISP and ;..JOAA satellite:.>, as Ih..:')' (,;xpin: on Ol'bi\.('> But 

that is an()thcr hi!.>tory in the m(lking, 

Ackno\\ledgm£'J)ts 

\\'hcn iii early 2000 th(;'\J)U) dedassificd i(:-; mcteorological surd I ite hbtory. it hecamc 

possibk~ for m~ t.o ~hare .lll ~(\rly ver~i()11 with sOlne of the origilul p.lrtidpanh \vho had lenthc 

prognl11l :m~Lalong wilh it, tbdr sLTurily clcaranc\.~s many ye'·IT!'. hef(lre. On n:l:civing wlln.i of the 

dt:dassilic<tLiOlL several of them alsl) corri!spond~d with TH~_ ..;.cn1 undass~tlcd dOO;;UIlU!J1b lh'll 

they possessed. amI Lwo i1rcral'cd \ .... ritrcn memoirs. Altogether. Lhey (;on-l:cli.::d errors of t:1Ct and 

aJi..h:d Jelaiis lHH oLherwise t"(lund in KRO and Air Force dm:uIlK'nts. and in the process 

36 
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Clll1tribwcd mightily tn this work. Alllnllg tho:-;t' who lilllli!-ihcd \iwl records or recollcetiol1s, I 

am Illost t~spt~ci<illy ind~bt(~d to Thomas 0. Il<1ig, Richard L. (jcL~r. Ronald L. :'vtintL, Jamc:'; R. 

Ulallkcnsllip . .Inhn L. (Jacld I\.ulpa. al1d JOllll D. Cll11ninghJ1'J1. AL 01lt' time (IT <1l1utheT. \;·~H.:h one 

of rhc-tll \\'CI\~ eye wir.nesses to and phycd nctj v(: rok::; in I.he slMy: imkl.:'u, .hlllT1 Curm ingham. 

who first scn'cd DMSP as an Air I-'(m~c llfticerin the 1 970s and J 9XO ... is cum:mly lhe Sy .. tC'1l1 

Progmm Dil' ... ~crur fur the IrHcgmtcd Progmm Ollicc/l\:POESS. Finnlly. spl.:'L'i.IJ thank:-. an.~ owed 

to my colk:aguc MUllhl.:'\\ DOl;ring \\-'ho TI.:~i;·an.:h~d and prt:pan:d th~ Dt\.1SP Launch R ... ~cord 

tables. and plflced cfln:ful1y the ilhlstrations that apP0<lf in lllj~ work. 

''''; 
_"I,' 
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Tahir 1 
r--.. . . ._ .... 

DJ\'ISP Launch Record 
--- -- ~.- "_._-- " .... ~~ ... ---

Scout Rocket 

DATf L·\n,CH I l.AC\CH P.\YT,OAD PfRCE~T RE\lARKS 
\"F:H1CI.E SITE SLCCr.SS 

- - - - - <~- -,. ..-~- .------- ----- . -_. __ .--._-- .-
5-2J-f12 SI'NlT PALe Dr· ... 1SP O·~·(J FailGd toOi"hit; 

V-112 SLC-5 mock 1 ")nd -, F I I I"" _ . :':ilage .xp m 1:( . 

. 
k~~3-f)2 ")i.:OUl PA1.e DMSP 50()/~ SllC(,C~"; 

I 
V-I17 SLC-5 Ulock 1 EMD (;-11-63 

. «--,. 

2-19-(,3 Scum PALe DI\-1Sr 66.6°/,:, ImpropeT Orbil; 
V~126 SLC-~ R1oi.~k I Flrsl O\11Sr witb 

! Tn1'nm.:tl Sy~[(:m 
; .. 

4.2(i~63 Scout PALe D\fSP 33.3""';' Faih:d 1.00rbi!: 
V-121 I SLC-5 Block 1 -r"SI'lU t' F"plodcd * ~. ., .. ::" 

i 

9-27-6?- SI;OlH PAI.C D\lSP J6.n"'11 I ailed toOrhit; 

I 
v- JJ2 SLC-5 Ulod" I ,,:1 Sh"'(; F-jil{ltc 

... '-" ~ ( 

1 -. 

Ahbrc,'iatjon~: Dr'vlSP - Dd~n~e \ktcOl'oiogiCliJ SatdliteProgra.m: F\HJ - Fnd of f\.Iis:-,loH 
Oak:; PALe - Point Arguello Launch Comp1cx~ SLC - Space I ,;uJlh:h Comph::'x 

'" An inv~:sligation ilth:r thi; V-121 failurt: r~\t:il1~tl thattl)l:Rangc Safety Officer (RSO} tunwd 
offtll,~ Commund Destruct (CD) transmilter v"h~n th~ Rang\:: wa:~ pnmoultc(':d··Cl\.~ar" fwm any 
dcbrii) Thin mighT reslJlt from a I.'atastrophil: mallhncLion. WJwl th ... · RSO {ailed to cl'[Jsicier was
thlH with the CO transmltt"~r tllm~d off. Ult: SeoUl rCi:t:iv~j·. ~4~.Lirrcdwilh an atLtolnatic. gain 
I.:ontrol nnboani the rodet. began s~an.:hill.~ i()r the next s,lfongcstsignal. Ihe ncoxr ~trongc~1 
~jgnal lLll11cJ nUllO bL a r~dio ~~t3liotL broAcicasting ll1usic in the I.os A.ngelc's basin. Hasl;!d on 1he 
invesligali on. \\·1'L'1I a male vocali;;;l ('n LLIIc.iak·d the COnSOtHillt"p" the H.,t:..:ivcr illlt"rprded iL as Llw 
coded d('~trw.:r signal. 
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Table 2 
'-' .. ~ . ..... .. _- ......... _---

Ol\lSP Launch Record 

Thor-Agcnu D Rocket * 
.. - .. . . ----

I nATE L\lJ"lCH L\l)I\CH Pi\YLO/\O Pf.RCEVT RF.\IARKS 
Vf.HICLF. SITE s.rccl·:SS 

I-I ')-()4 Ihor- VAI·U 1\vo US1SP ]00''';) 
~ 

Su~~ccss; 

Agcna D SLC-1W Block I ~ r\.1D 7-1 (J..:64 
satclJitc5 & 

I r-:MI) 3-17-(;:-_ .... __ . 
6-17-64 I Tbnr- VAFR Two DMSP I OO~~Q SI.H:\.:es~: 

Agena D SLC-1W Bl()l~k I. LMD 2-16-66 

i 
s.atcllil(:5 & 

LlvtD IO-!S-6S 

i\bbl'c\'iation~: D1\1SP - Defcnsc \ktC'orologkaIS<ltC'llill~ Program: El'VID - Enu ol"rvlisslon 
Date: Sl.e - Space Launch Complex: VAHl - Vandenberg Ajr [OI'(:;: Ba~C' 

* The Tbor-Agena Imm!.'h vehide I.'~lrried Iwo Dl\fSP sat{~llitl.!:; simultaneously. 
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DATE LAlJ.'JCH 
VEHICI.£ 
--

I-I x-65 lhlfl)l."r I 

I 
I :i-IS-65 Rum!;r I I 

5-20-(J5 Burner I 

1)-'}-(1) 
I 

Burner J 

I 
: 

1-7-M) Rumer I I 

i 

J-JO-6tl Ullmer I 

Approved for Release: 2018/12/21 C051 02030 

Tahle 3 

Dl\lSP Launch Record 

Burner I Rocket 

L\U\CH 

I 
PAYLOAI> 1'r.RCF.~T 

SITE SFCCr.SS 
V,.\FH D!V·1SP (n" 

SLC-lnW Block 1 
I 
! 

VAFR I o,r\·rsp 50~\, 

SLC·IOW Ulock 1 

VAfB D\"ISP 66.6(1.;:, 
SJ,C-IO\V Rlo'i..'k 3 

VAFB D.\-ISP 7-() 
, )"-1) 

SLC-IOW Blod; 1 

VAfH mvlSr 6()U;) 

Sl.C-l0W HInck 2 

.. ~ -. 
Vi\j:U DMSt> 6(-iR~<) 

SLC-IO\V Block] 

I 

REIV1AT-tKS 

Failed [fl Orbit 
Payload shrUl.ld 

fai led to ~~paratc 

Su\.:\.'~s~: 
UvlD 6-15-65 

Sm:cess; 
FI'v1D 2-16-67 

... 

Sm.:.:e"s; 
EVfD q-2~-66 

Fai Jed to Orhit: 
Upper Slag.:: faikd lo 

ib'Tlik 

Sun:~ss: 
EI\:lD S·J·6~ 

.\ bbre'.ialion:-;: D\1SP - Ddl~nsL \:kti.::orological Saldlitc Program~ EM 0 - End of \,1 issio n 
D.HC': SLC - Space- Launch Complex: VArL3 - Vandenberg Air Force Base 
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<-< - --
Tahle 4 

[):\lS<P Launch Record 
- ---

Thor/Burner II Rocket~ 8lock·4 Satellites 
_ .... _._ ... _. 
DATE 

, 
I,AIINCH I,,\UNCH PAYLOAO PERCENT RE\l!\RKS , 

, 
VF:HICLF. SITE SllCCESS , 

-_._.".- , ... - r < < 
l)_ , )-(;t; Thor/Hllrner VAfB Drvtsp lOW>;, . Success: 

[J SLC-lO\V RIock 4/\ EMD I 1-3-M~ 

- - .~ 

2-8-67 T1H)r/Ru11l~r VAfB DMSP loor~<1 Sm;~es!): 

U SLC-IOW UIOl~k 4/\ J..:MD 5-1~-67 

~-:3<fl7 Thot':Hurnl:r V.'\FH DrvlSP 100':/0 Sw;~~~s; 

II SU_'~1 0\\ Block 4A .l!MD 3- J 3-68 

- - .. 

lU-11-67 ThorUurncf VAf'B O!\1SP IOO'};l Slln.:cs~: 
n SLC-IO\V Rlock 4A EMD ()-n-(~X 

I 

-- - - .-

I 
5-1J-(;8 I Thor.:Rumer VAfR Dl\'lSP lOO'}c> Success: 

, TJ S1<C-lo\V Rinck 4B EVfD 5-~6-6Y , 
I 
I 

10-22-68 
l"-'-'-

VAfk nMSP lOO'!,u Sll(.:cess~ I Thor:'Hll1l1er , 
II SLC·I0V .... mock 4B t..:\lD 9-19· 70 , 

7-n-()q ThnrBu~I~;< I 'v·/\FA orv1sr 1 OO':'·~ Su(:ce~:o;; 

11 
I 

SLC-l rJ\'l/ Rlol:k 4B* F\1D .\-19-71 I 
I 
I 
, 

- - - - --< - ---

Abbrevi.Ltiull;;;: D'vfsr = nt'j't'll~t' Meteorotogil.:ai Satellite Program: F\:tTl = Fn{l (Jf r\·1i,>sion 
I };de: SIC = Spai.:e LWI1l:h Complex: VAFI1 - Vandenberg Air Forct' Rase 

* On.: Additional D~.jSP BklCk 4B satellite was mf:lllufacturcd. bur not launched. The satdlit;::, 
als,) knO\vll li~ 411-4. was donated tu lIlt' Chi~ago \"1 US~Llm of SClcnl~c ami 1JH.Ju~try 

41 

Approved for Release: 2018/12/21 C051 02030 

, 
I 



Approved for Release: 2018/12/21 C051 02030 

.. ----------------.--.---.~ 

Table 5 
____________________ J 

D\'lSP I.aunch Record 
---------------

Thor/Burner II Rocket, Block 5A & 58 Satellites 

"oA-i'j( - C-.,\:I-rIiCH 1,,\tT~CH 
--_ .. _--, 

PAYLOAD PERCENT RE,\'IARKS 
VEllleLl:: SIT[ SI.IC'C'ESS 

1--'---' ..... ----,-. - " 

1-11-70 ! ThoL"BJlrn~'r VArB nMSP loon.;, SU('LC~S: 

1I Sl.C-lO\V Blod ~A F\,tD ,~-I lJ-71 

-. - " . -
9-3-7fl Thor/Burner V,'\1'8 1J1\-1S P lOO~f' Sll(':I:~S,,: 

If SLC-JOW Ulock SA l-:r\'1 () 2-1.:1- il 

I· 
i I 
I , 

- - . -- - I -
; ~-17-71 TboriB umer I VAF13 Dl\.-ISP 1 On(~/;" SLJ(,:~;~S\; , 

SL{-IOW 11 , Block 5A L'vlD 3-3-73 

--" 

1O-14-7l I Thor/Runlt;T VAFR D\lSP 1 Ol)'},:, Sm:cess: 
II SL ( -lOW Rlock 5B EMD 4.·'27 . .:72 

-
3-14-72 Thor BUrllCf VAH3 D.\1SP 100%) Sut:CC'1~: 

II SLC-IOW B1l-,ck 5fl F\-'ID 2-2:~-74 

11-1I-n Thol'iBurIlrr VAi:13 DJ\ISP 100"/(, SUl'(X:SS: 

II SI.e-1 !'IV.· Block SR E\.tD 5-lJ-75 

" 

~-17-73 Thor/Burner VAn~ OT\'lSP I ()()'~,~) Success: 
It SI,C-lOV,/ B~ock SA ErvlD 1-24-77 

--'-'-" -I 
:~-1 fi-i4 Tb()r.: HUnlt'r VAFB DMsr I OIJl~.';J Stll:':~t-i~; 

11 , SLC-IOW B!ock :5B Ll'vll) 5-27-76 

,.\ bhn:\·iali()1ts: D\l Sf' - D .. : (b]sc 1'vktcorologica 1 Satdlitc Program; [1\·1 J) - End (If f\1i~!'iol1 
Dat\..': sl.e - Span: Laum:h Complt:x: VAFI3 - Vandl'nb;;:rg Air Foro:~ Fbs~ 
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-- -.~-- -
Table 6 

.' - --
Dl\lSPLaunch Record 

-

Thor/Burner II Rocket, Block 5C & 5DI Satellites 
- - . -

DATE LAU~CH LAlJNCH PAYI"OAI) PERCIJ'T REl\lARKS 
V[HICLE SJT~ SVCC[SS - -

R-9-74 TlhlriBurrlcr VAFB DJ\.'1SP 100"/;, SlICC(:'5~: 

II SLC-IOv\ 131lxk 5C LIVlD 12-1-77 

5-24-75 Thol' .... Burn~[' VAF13 DMSP I OO'.~'(, SUCCIo!5S: 

II SLC-IO\V Ulock Sf t.1'vlD I' -30-77 

, 
I 2-19-76 Tho\':'Uu mer VAFB I DMSP 94A',I/O , Failed to Orbit: 
I 

I 

I 11 SLC~IO\V Ulock 5C 

I 
Improplo!f fud 

I loading , 
I 

I 9-11-76 Thor:l:htnlt:r VAFB DlvlSP 95~'i1 I Sllcce~s: 

11 SI.C'-IO\\' Rlod.'iOl I El\1D 9-1 '7-79 I I I 
I 

I I 

I I 

I 
6-5-77 ThoriBurTlLT VAFB Dl\'fSP 95.:!O,';, I Succ,ess: 

II SLC-IO\V Block 5D[ I Er .... ID 3~ 19-5ll I I 
I 

I 1 

" I 
I 5-1- 7~ 'l'h(1\'iB'lrn~~r VAFB DMSP 95 S~·~) I SUCClo!ss: 
! 

II SLC-IOW·· Hlo("k 5DI I Efvl D :!-'28-84 
I 

I 

6-6-79 Thor'Blllller VAFH f)f'vfSP 9:; _7':~:";, Succe:>s; 
II Sl.C-IO\V Rlock SOl I E/',,1D ~-29~80 

, 

, 
, 

VAFB- DMSP 91.7'~/" Failed 10 Orbit I 7-15-~O ThoriBurrll:f 

II SLC-I O\~/ Blnck SDI 4 i1 , ., Fl' , Stage al LLrt 

i\bb['~viatil)n-;: DMSP - Defense 1\'1crcoroiogical Satellite Program: LMD - End of Mis~ion 
Date; Sl.C - Spact: I.aunch ComplC'\; VAFA ,- Vandenherg Air Force Hasc 
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a e T bl 7 
- -

OJ\lSP Launch Record 
- - _. -.---

Atlas E Rocket 
- - .. 

nATE LALJ~CII lAl!\(:H PAYLOAO prRCF.'\T R.f: \-1,-\ H K S 
VEHICLE SITE SIXT.F.SS , -.- .. 

J1-11-~'C , :\ Lla~ F VAFB D~vtSP I OO'~,~, Suct:cs,,: 
I SLC-3W Blol'k 5D2 LI\ID X-24-X7 I 

I 
- . .,-

1 1-18-S3 'Atlas l VAH3 D\1Sr 100'% Sm:c~::;s: 

I 
SLC-JW HInck 51)2 FT\fD IO-17-~7 

I 
I - -

6-~O-~7 Atl,lS E VAFU U\,tSP l00"~, SlIcce~...,: 

SJ .C-3\V Bloi.:k 5D2 LI\.·lDS·13-91 

.- - - -
2·3·8~ Atlas t: VAFB D\lSP I OO(~·o SUCCI:~:i.: 

Sl.C-3\V Rinck SDl Fl\lD 2-24-92 

- -
12-1-90 Atlas L VAF13 U\lSP 100"·;, Sm::ces...,; 

SI.C-JW Block 5D2 L\O{Il 2-8-95 
, 
, 

11-28-91 Atlas L VAF13 D\lSP l()n~-;, I S llCl:CS...,: , I 
I SLC-3W , LlIod: 51>2 LVIl) S·30·0n 
I 

I 
I 

! I 
I 
I 

b-2~J-()4 Atlas L \'.'\1-"13 I Dr...,lSP 'I 1 OO':~;. S llUl:CSS: , 

SLC·3W Block 502 L\'10 4·2X·97 
I 

1 
I ~, 

J ·':4-~15 i\llas L 
, 

V .. \FB OMSP I (}()I\ __ Slll:C\:!SS: 

SLC-3W ilIock SD2 lMD j\A 

- -. - - -

Abbreviations: D\ISP =- lktcns~ ~ktc(}f(JJogical Satcllite Pl'ogram: L\lD - Lnd ofi'vli~sion 
D~tte: SLC - Spal:~~ LaurH:h Compk.\.; VAFB - Va1ldL"nbl'rg Air Force B<l~c 

·H 
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- --, 
Table 8 

--

Ul\-fSP Launch Record 
- - - - -

Titan II Rocket 
- - -

I>ATF 

I 
1-,;\l~l\CH LAt1\CH PAYLOAI) PI{RCl:"jT KEIVL-\RKS 
VEIIICLE SI".'E , St'ccrss _._- - - " " - - -

I 
I 4-4-9,: Titan 11 VAFB I D~1sr 1 O(l'~,~) Success; 
I 

SI.C-4W Rloc:k 5D2 LIVI D '-1-,- i\ , 
i I I 
J 

12-l2-99 , Tiwn rr V'\FR DMSP 100°'" Suc;xs-;; , 
, SU'-4\V Block 503 EI\U> ).l·A , , 

I - - -- --------- -- -.-- - ---------, 
ll-J4-01 Til;m II VAFR DMSP Pwj t'ded Llllm:h , 

SiCAW Blo(;k 503 Oak 

._-- -

Abbre\l11lions: O\1SP - f)d~ns~ rvh:lcnrnlngii:ul Sah:.~llit(' Program; Llv1D - Lndof \1is.sion 
Date: SLC = SPflCC L(IUnch Complex; V-A.I-Ii = V'llldcllb,.;rg Air force Bnse 

( 
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/, i\IlY pllotop-raphy nr(h(.' Earth's slIrl;.J\."e from spa~~, Ri\:"\lD reminded the Air Ft!rce. had lO 

Ol'CtLr when "\wathcr permits g,muJld ohservatioll.·· Rl,I!lt:rl1\l S;]\IL;r. .fr,. Janws L Lipp, and 
Richard s. Wdm(.~r. L'rili~l' o(a Satdlilt' j/ehh'I'-'./i''- Rt'c()lUwis,\'{/Jlc(' rSanL;,t I\.fonica: TIll' 
r~,,\)JDC\lrp()r;lli(ln. R-2l7, Apr:d 1(51). p, XO. SCi.: aiso. \V, R. Carlhcliser. Jfear/wr 

Vegradd/iun (!/, R~,'('(jfilwL\;,\'(lIke (SaIJIa \Ionica: The Ri\,~lJ Corporatinn, D-40ln. 10 
f)i!I.:~mb~r 1956), TI1I: tlr5t ~~dou~ evaluation (if a Illl:icorli\ugieal sak'lhLe and what iL could 
llC cxpectcd to do !or synoptic weaLher <.mal.ysi:oi. Tll'CUleSS to say. al:-.o Look plal:cat R Al\D at 
Ih~ ~,llllC time. Sec Stat1l~y ,\1 (irccntidd and \\:'i!liarn \V, K~l1ugg. lilQlfilY into riic 
h,'w'i/li/l{v onVeafher Ra'omwis,;'ance'/;'o/n a SaldJ;'e Vehit:/e ~Santa Mnnit.:a: TIlt: RA~n 
Corporation, R-21 X, April 1951), Sl~~ also, Karl R. Johannessen. The ,lfell:'Ol'ofogic(J/ 

Facto!'.' .-1l1i:.'cling Photographic Rec01l11oisscm(:e fi'om f'{''11' High. Altiludt!~. Air W~mhcr 
Service Tcchni(,:1l Rt:pOl'L 1:'4. ;' .... 1(lY 1961, .>\n lniol1llcd review of early m~tcol'OlogiC'al 

satc:llit~ dc"clopment~ cm1 hi.' ](}und in David S. Johmon. ··Fv(}lmion of the L.S, 
:'vktc()J'nl(}gi~'al Satcllit~ Program. SOlm: Rell1jlli'i(l:nl"~S;' Bulldill iiI' rll,,' American 
:tff:'u.'or%gicLiI .\·ocidy. Vol 75 .. l\Jo, 9, St:ptember 1994. pp. liOS-nOR, 

_~, 1.1 Col Jamcs g, JOlll.?S, --J1lC r-.l'ltional W~'mbcl' SatcJUtc Program: Its Utility a~ a 
Cmtlibulion to Milif:l1)' We(iJher Support and "s ,'1 Peaceful Jnstmmcnt of L..S, l'orcigll 
Poli .. ~y." I{~:-.cnrch Rcpon prt1'art'd i(J!" 'h~ Air War Col1egl\ Air University, 1%5. pp, 1-2, 
The r\aliona 1 Rel.~Ol1n .. iss(tnn: Program. crcat.:d in 1961 by tho.:: Ccntral Intclllgcnr~ ,:\gcncy 
and the Dcpanmcllt of Dctclls~~. included all Lnitcd Stat .. ~s ··~;Hclljtc and overflight 
wconnaissam:e projelits \'.'h~thcr overt or wvo.::n," The r-.ational Rel'onnaiss.ul('C' Ofticc 
(T\RO). lll'adqtlart~n:d iTl Ih!: ncf~llse OepaT1111en1. managed tht: f'RP, 

3. LtL, Thoma'.; 0. IIaig (() l.L O}L Ri~lmnl Dil"ko\'~r. J IQ A \VSiDOn, no 'iUbjecL I J ~O\' 
14~4. )1, I. See <.lbo, Robert Pl:!rry. A f1i.,"tO;~I' or Satc1!ire Rc(:onnui,t~uncf.:', Volume- 11/\ 
SA\H .lS, 1':>72. rr, ~ I 1-215: 

4. Richar .. 1 L. (icc·r. "COl mn;.:rJl:'o. on lhl.: Early)' i..'ars Ill" U ,S, Sp:,l\.'~ Programs: Recolkt.:litms of a 
Parlieipam."' I Q9tJ. p. J. 

5. Ltr. I big Ln Didovt!L p. 2. 

h. Ralph R. Hollinan and Thll lll'lS O. lTaig, "Space Us~s oflhc Farth's \bgndi .. , Field." Space 
Systems DivisioTl. Air Force Systems C()mmafld, Ol'tober 1964: also, Ro!JcrL L. Perry. A 
!Ii,\'t()l~ 0/ Sah'.'i/i/(' Rt:!4.:onmtissam:e. Vol rrA. SAl\i10S, pp. 21.1-114, The It.'nll ",vhed
modc" mrant aspin-slabi]izcd satdlit~ that IOnk a picture nflhe Eanh eaeh lilllC II revolved, 

7, Perry. Vol I1A pro :!~1-22~ 

S, Rpt. P .... ogmm oj /7 - Jfililwy Jfefeomlogiw/ S(l1t'1Ii1e ::;:\:'(('111, J l() A \VS.,-oP. 1 Jtlrh.~ J %6. p, 
., 
, , 
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'J. Llr. Haig 10 DicklwCL p. 2: Perry, Vnl II.\. p. 254. 

10. Ur, J laig In Did,over. p .. ~. SAC leader:;;. [lad wanted for some time to geT into Iht' spact' 

hllSin~:-is unO th.., HlI.:tl'mnlogi(·al satdlirc operation. whidl \WIS of partiruJar inlt:rt:sL meshed 
nicGly with Thm l,desire ;)l1d with the comma.nd's requirements for worl,l-wide weather data. 
St~t' 1.tf, G\:Il~ral Th(lmU;;; S. PnWCL C1l\CSAC. to C;~~ncml Thomas D. \Vhite. Chief of 
SlJll LSAF, rc:garding rr ROS wl~ather s,)tdJih:. 1 Di;:ccmhcr I %0 (Thomas D. White: 
Papers, I.ibrary of Congress. R(l\ .i4 .. 2-ISSAC.). 

11. Imcrvicw. ThoHl3S () iiaig with the 'Iuthor. the Pentagon. 6 O\':I~)bi:'r 1 q9.~. 

12. Perfy, Vol IIA. rp. 26:';-70. The Block 5 satdlitc5 WOllld mount vastly Impn .. wcd sensors. 
\"ith lh(~ IR and \·L<;ual line scanner \'ic\ving the bmh through a be,lnl splitter, operating 
~imultancousiy .. The resulting images thu:> l,.:ouJd b~ OVi:rluid. 

13. ibid .. pp, 2QO-291. 

14. Captain" Ril'hard 1.. cret'r, Jarn~~ F. Rnhnl~, and Calvin H. \'larkwnod, "Dcvelopment of 
th(~ Bumcr SpacL': Launch Vdli:dc~:' SI1:3CC Systcm~ Division Air force Systcm~ Command .. 
19(i6.Abo, G~~r. "Comrm:nl:;; on the Early \' cat'~:' pp. ~-~. Officials of the Doug13~ 
Aircraft C omp.my th,lt nl.mu1iH.:l\lr~d Lh~ Thor mdeb put the n\:v.· launch I,lchlclc 
cnmbinatiotl "on the front burtlcr ... ·lhus the name "burner (number) I." 

IS. IN(/. pp. J 1-12: 

·16. Lfr. llaig to ])i~~kuver. pp. 2-3. 

17. "\V ~ath~r Rureau Rejecl~ "Jimhus fi.)t' 0p0rational Satellite Program," At 'iafioJl rr('ek & 
S:na,;.:e Tet:/lJlo/uKY, 7 01:1 IlJ63: DOC'US\VB-]\ASA ~t\\'~ Release 03-220, "~AS/\
W~alht'r Rllr~,Ul Anmmw.:l: \llrnbLl.~ }\grc(,rTlCrlt." 40(;1 1963. For a dl:scription or~AS/\'<; 
I\ RO-Jel'jved lOS, Sl:~ .r-.; A SA \l~\\S R~ka ... t! 64-125, "Operational \\' (:atllcT Satellitc Sntdy 
COmplCl('I.:i.. Contract to be ~cgoriarcd for T1ROS Opcmtiollnl SYSTem." 18. l'vIay 1964: fQl" its 
appearance a" an operating weatn~r salellite, see .rallle·~ .... \V. PUi"dom and v>'. Paul \1~.'m7.eL 

"'Evoll.ltillrl of Satdlire Observations in the Cnit~d Swtes and Th~ir Use in Meteorology." in 
James R. Fleming, I::'t1, Historical r.:;,.,£~v,\' on ,Hewom!f'gy. 19N-1995 [Doston: Th~ 

Diamond Annivers:J.l) llistory Volume of the Ameri.::m l\1ett'orologic:a! SOl:iety. 1996}. pp. 
107 -109: Set: OljSO. ttr. David S. Johnson, U.S. W (:<llhn Bureau, Dl:partm~nl u ( 

Commerce (DOC). to Col.. fhomas O. Ilaig. 29 June I %5. regarding Program 417 
(DrvISP) C01llfiblltiollS to lhc l\Of\ .. lSS. 

I~. RpL .\1c:·leom/ogiuu' .)i.uellire fJlIckgrOlmd. HQ A \\·'S.·DP. Jllm: 1963, p. 2. 

19. I~pt AI-SCiA IJ'S4d HrIC.· /l.epr),.! 011 :Hereol'%gicai Sarellirc l·rograms. Appendix A. U.S. 
\kt~orologic(JI Satellite Program'), l f'v1ay 1%6. p. A-13. 
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)I} RPl, ,·1/:,-,·(,>1 Irs Ad '·{oe R'lU!l'f oil MClc{)rologicu/.\ardlifc Re(/l/;remeills mul Systcm.,. 
Appendix L Ls,(" olPrognlill +17 Da[;j ill Military Or{~ratioll~. I 1\18Y 1966,1'1'. F-I F-2. 

~1. Ihid. pr. I'-~ F-3: Rpt. PJ'o,l.!,/"{mr 4f? 11(1 author jndical~tl_ x April 1969. p. Land Rpt. 
rl'( ).~~r(Jm ./ l 7- :·\Jili!{/Fl' ,Hd('on 1/'( 'gkai Satellite S\·-,I(;,'III. HQ .-\ FSC·fV-rS Fl.~" .lUl1l: I 96<i. pr. 
11-12. 

12. \·1.;:11l0]~Lndlllll. from Um .... kway rvkMillan, IJiu.kr Sl'lTi:lary or Ihe i\ir For.:e. to General 
John P. \-11,::-( ~mlldl. CSAL "Prob'Tam 417 \lanag~tl1o;;nt." 22 JUll~ J!)M: p .. ~limjllary 
plallning in f\.krnu. Rru(k\:vay \kMilhm, L'nder;;ecrctal'y ol"hi: Air FpITt" In Chid' or SwfT. 
USAF. "Program 417 Prognlln\'I(I1l(lg~Ill":Ilt" 12 June 19M. 

13 Rpt, RelicH' 0/ the f)r'/,/nsc SYSTems ApplicOlion Program (J)SAPi, Pmgmm 417, l\RO 
dllt..:t11l1~1ll 77~96· 72, p. 35 . 

.?-f. Jllhll L. \1t:Lm.:as. Hi\ Xew Look From USAf's W~arhJ.:r SatcJlit~s." Air Forct: ;\laga?ine. 
June 1 i)73. pp. 64-67. 

~5. Rpt,:\ T{evie\\· ()f the ))et~n~~ Sy~tcms Application Program (DSAP~. Program 4-17. 
N RO liOl'lLmem 77S%-72, p. 10. 

~6. Il)id., pp. f)-lO: also, i{Vt, Progrwn 417 .-\t;/irurr Jkwor%gicd! ,\'olellite !):nfem, HQ 
Al·SC\·IS1·L, .lUll!.' 1 %h, 1'.6. 

27. John L. Kulpa. tckph(lllC intervicw '.vitb the: ilulhor.17 July 2000. 

2:S. GCCI, "Comments on the Larly l·car~." 1'.17 

1'" Ikignmc:::.s \"~lI'ics by many orders. of mngninldc and p(!~~d a data link ~~'·lpadty· probicm. The 
U!-CL hllWl:HT. wa~n't as mw:h il1l~reskd in !he brightl1~s~ ~)C ;1 1~'a=nL: a .. hi; \Vil~ in its 
:llbl:dll-jts rd1cttancc. As CiccI' dl.'s,cribcd the ~~)lLL1jnTl: "Wl: (iL'visl,;d a simpla=s(;heme. We 
placcd a ~LLiL;:thly shapl!d 1igh1 Sell'iOr on the spat:~l."r.ln tIl -Innk lIver ils stHlulder' tll 

Jl:l~rrninl? .;,;un for moon ~ illuminalion. \\·'hal lht:' satellll~ s~t.:s rOlLghiy t.'{lrn::'ipond~ LO lhc 
illumination Of] tbe scent hchm·. Ry dividing: ~h~ brightn~ss signal From the prill1ary r;;Jr1~ 
facing sensor by tbe brtghtncs5 sigual (i"om the illulliinmil)f} :'>CII'il1r, th(' albedo or thc "Cl~n(: 
i~ l..:fr. Sill~~c alb..:do (1nly \· .. It'ics ov..:r one Ndcr (1f magnitud~ (1.0 TO 0, pClfcctty retl~('rive to 
p~\"rfe";Tly blm:ktthc [data] link problem \vas solved." ibid.. p. 20. 

30. Ltr. James R. Blankenship to th~~ author. 2.3 September 20Cl(); (llso. (;\,!L;r, "Commcnt~ on 
Lhe Farly Y L'ars." p l,~ 

31. I\.lllp,~, telepilone imente" ... ·: (I(:er. "(011I111CH1'; on th(' Early Y tars:' p. I Y. 

31. Paper. "Program 417 (l}I:' 1\0 autllor illdicatcd. ~ Apr .1969, p .i: Rpt. /1 Rel'h'lt" o( Ihe 

{)e/"'11S(' 5:l'slom .1ppiiUlliuli Program IV:i41'.J, J)rogralll 417. f'\l{O document 7781)6-n. p. 
10. 
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33. i'vkrnnmndum. from Akxandcr II. f·I,p; (As!'oistanl SccrelaTY of the Air hlrCC). Robert A. 
Fru:'.ch (l\av'y). ~uld Cbarles L. Poor fAnny). to John S. FI·'!"tcr. .Ir.. DDR&E. Subj: "Program 
417." 5 fv1an.:h 1969. 

34. \kmorandum, John S. r·oster. .JL DDR&E. 10 the A~~istmll S('trclarics of thi: Army. 
N;l\}·. and Air Force I:R&D). "Pmgnll1l417," ~9 \-[an:h 1969. 

36. SL.'C Df\.·lSP Lmmch R~l:ortL Tahks 5 UTtd 6. 

37. Imi:fView. LI. Col. Rich.trd j .. Pil~.inso. I)\'-{SP Program Flemt!nt T'v10nitoL will! tIlt.: [Iulhnr, 
the P(,ntagon. 12 August J l)87. 

3.~. I{pt. f)L:li~l1Sc-l-/creomlogica/ StltelJife P;'ogron1, ]9 January 1976. p. :2 

39. [list. Dirc~~torate oj' Spa(;~. nCS::Ri.:i;carch and l)c\'dopnlcilt. July 1972-31 Decel'nber 
1972. p. 63: GecL "Comments on the Early Y cars." p: 22. 

40. Hii;L .. \ir \\·'cathcr Scrvice. 1,)76, Vol I. pp. J:'.;c)-190. 

41. Rpl. "Bloi:k 51). A Compelldium.'· USAFSp; .. n:l: ,md f\.·Jis~ik SyslClll~ Organization. July 
197:i. p. 2~. 

4:2. l/'id, p. 30: Paper. J. R. 13lankctl~l1ip and J. J. T\.·1cGlindl~y. "Fvolulioll 01' tile H10rk 5 
Spac..::~'ran to \'h~C( Changing 1\·1 ilitary \Jced~.-· Scpt"mber 1979. 

4J. "Block 5D. A Compc:ndiul1l." pr· 3ft-41. 

44. ibid. .. pp. 42-43. 

45. (it'~L "C(ll11mi..'lIt~ on lhc Earl!>' Ynu:-.:· p. n. 

46 .. RLlllhnstlip and \ld,linchcy, p.30. 

47. f1iSl. Air \"'cather Servict:. lLj76. Vol L pp. 207-209; Hi"l. Spac-e amI \'Iissik SyslC1t1:'. 
Org;llli/.(liion. 1 January 1977-3l Dcco.:rnhcr !Y77, 'v'l111. p. l~5 .. 

4H. L1r. John D. Curminghmn In the author. I ~ September 2000. with comments on limn 
manuscripL 

4t.'. Hist, Space and Mis~ilc Systems Org.mization. [ Jllly 19/'3-30 .hmt: 1975, Vol I, p. ]99: 
Inrl:r\icw. Picanso \\-.t11 the author. 12 AugLJ~t 1997. 
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53. Sec, k,r cxmnple. f\,·laj. Emit: R. Dash and \1uj. \\/alter D. \'tyt:FS. ··TIII.: Md(;oH>logll'<.ll 
S.Hcl1itl': An IJlvaluabk Tool It')[' the Military O('ci;;;ioll-Makc.-:' ,·Ii,. [if1iv('I'sifv Ren'E"'\, Vol 
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77S96-7~. 1972. p. 20. 

55. Interview. Donakl E. Wd/.enhaeh. CJ..\ Historian. wilh the author, 7 J,IHuMy 19S7; 
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10-2). 
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