


| seseess @ Lithle Bit, my skis waswt snd 14 dlén't stick the way 11 bad stusk
\\Iﬂ'-tﬂlll-tmllthuﬂ-r‘lhﬂli—ﬂlnlhlﬂ-llﬂﬂu;
| gave up oo 1t and Just kept oee wyv sbat. This 1e merginally satisfuctery, 1
guess, bat 1 was not well aighted after coming wp to the flrwi might. There's
& redundancy; heve bul Jou sure 40 hawe Uw right informmiion or cases oo &
fov of thase will be repeats. Hov lots stact out with the condltions of
| oark edaptation.

Vell, =cst of these things thet we had plesmed to Lotk into Lf we could
nh_mﬂmhﬁh-ﬂﬂlmhhnﬂ-n
E-Ii-l-“'l'l_‘_lhl_ﬁ_ﬂ_lﬁhm.-l
m“td;ﬂ-._-,ﬁﬁﬂihnntﬂthmm
—umwuﬁm“_ﬁh-u—-u—m—-m_
wond toring with some locking mround cutside ssd that wes tt. o s 1ot of the
m—m-uu—u-uﬁ-mumm:uqﬂum
_MHun-—mmhmmmm;
H--Iﬂlﬂlmhmmm“-ﬂﬂm--tl-ﬂ
-ll-l-'ﬂ[w?l:}lﬂﬂ- I vaa going to Lry o use It over one opw & that
1 vas might adepied. 1 wvan seating & Litile bit, sy shic was wet, 1t dlds’s
stich the vay 1t had stuck whem we Lried 1t out in the tralser esd Lo the
wmmﬂﬁﬂIﬂﬂununuumhn—m-n.
Thls 15 neruisally sstisfacthoy 1 gusas but T was Dot well night sdapted
coming W 0 the firet might. uum--uuuuqtnm
-m-:—:ndmu“—n-ﬁn—;iﬂmm—

“-mmnmuﬁ,“tﬁ-muuﬂmmntq
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degres of sdepiation ost of. Iﬂl-ﬂl-l-.ﬂ-—.l.llh—'lﬂ
mlm—mmm—ﬁﬂtm-—ﬂm-ﬁ'
When 1°6 be vell night adepted ot the ead of the period) Tats 1o soue BN 37
nimtes later whan you'ms sgpooaching mmrise =0 yjuu'd baw & — I sgyose
M-mhﬁﬂﬂ‘ﬂMﬂM&iﬂm s mlf
hour, 13 misutes, sosething of thal erder.

M4 you have = opportmity to count the gtarsl

No, this is one of those things thal went fows the drain. I thought
about this on o subseguant orbit but I &lés't spend ooy time om 1t. I fesl
that ay vision, the nusbers of stars I could see van not apprecishly lacressed.
Fow, i bad sxpected to see a 1ot masw stars. I hed Sogght they'd really a
Jump out omoe you got sbove the atecephare but [--1ike it was in dsbrieflsg -
llhlﬁ.ﬁ*“hh—t-h_flﬂluﬂﬂlh_rhl-
alr L9 very cleur and dry sed You ksow whet it is Like out eround Reso and
mﬂﬁhﬂ—;hﬁﬁm—-ﬂiﬂu_n:‘-
--iu.tum-l"'ﬁ-n-uulma.u-. It didn’t lock like sny more
thas that.

This was n gemersl impreessios but not enyilhing you con put gl your
finger onl

Thats right.

Tou had plasned st the end of the second and Loird orbits-—during the
second and third orblts @ nm Um star counts ad v hed e arees lined up
VEO-BIAN, CAS-I-0-FIA, end vhwt vas the other coe--it ves off & little
m-ﬂh__fﬂﬂlﬁ—ﬂ-ﬂ. o had those three areas Lined up end
it v Just--1 vas dolng syviems mouitoring st that tisse ratier tmn oamting
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stars. Dot o gemerul fsgeression of locking out ol these areas was Ui the
smbere of siere [ could sse was ool gresily lostwased.

Tou mention the trensmissdon Uurough e glass be conguruble ... W UWe
stmomphers. Thal's emetilsg you pecple ean cheek.”

That's rigat.

Im“m—-u-rtiu-unu_-m
wmld oot ses 00 many mOTe stars bocssse the resmmission of Light tsrough
the window is ool down by 7 per cemt or something like that. The flgore
that they cuse gp with wes almeti ldentlsal to what pevpis bawe cogrited e
stmospheric sttesustion of 1ight {s. Ho they felt that whes we got sbove tHhe
stmosphere 1t vould probably Be sbout the emse locking through the wisdow as
it is locking through the otmosplere heye, ssd I thisk they were Jmt sbout
right. T4 locked t0 be shout the sem to mef.

T thsk it sight be wise for jou to resd the semt § or b paregreghs.
I thisk a lot of these are godng o be real guick smswers, so why don't
Fou get o Lt.

P14 you sew Megellanic Cloute! Ko. Aadrowsde Mobulal Wo. [ow smsh
€14 ithe somulight affest yoor ebilliy to sse falnt sufece areaal
B Tressadoualy. Ve had soon out--alaoet full soom. Tou csn lock at thls
lhﬁ“&’:tmlh—.-ﬂﬂm-u-:_
adventage. I prefer to thlsk (1 ves eb advesiage becosle it &id provids a
visual capebiliiy oo thw clovds--on Uw dart slde whloh wee sufflclent thet

n‘-l"
I could use it for & T referenss vhere Lt might have 'men Quastionabls

vhether [ could &o Uml olwrvise.




L]

was the sky actually bright?

Ho. The sky wvas oot bright. I dids't notise the aky bedng bright at all
sor vas it soonlight bothering on the windov of the cspeule. It wvas moomlight
on the surfece of tw earth back from the clounds vies 1 locked down that
MI—ll—-IH“

Yes, but 1 heard you say thel the soonlight very éefinitely dld bother

your sbility to ses faint areas. 1's trying to flad out in vhat way.

Vall I dom't—parhaps that wvas & misstatssent. [ dom®t think it really

burt on seeing fainters I don't bellsw. [ vas thisking of L more compleis
night adagtsiics we would have wvithouw! any sooalight et all. This is o
slight you conldn't--I doubt Lf you could pinpoist BQRNENN 41fferences.

Vhat about Asytime wisrs!

Dayilme stare [ couldn't-if I ws golng along snd locking dowm st Ue
horison, the area behind the capsule and would lock wp, I coulim't sew =y
st all. Dut vhen we had the small end of the capsuls wp sdow the horison
snd over to the right where 11 vas shaded from the sun, them 1if I staged in
that position for, ob, enything over s misate, I guess, them I could see the
brighter stars start coming out. I never remsissd in that position long ENENGDE
MEEBEE ancugh to become might adsgted vhere I could idestify constellatices or
pick put pecific stars Wit I veniad w sce viether we could pick up stars on
the daylight side snd you could after about I guess a mimute sdaptation.

Fertmpe we bed beiter move on then 10 Ue guesilon of slars very neer




?

This dldn't sesn 0 be ey problem. Locking wp fedrly closs o the moam,
I would guess a~-eoumtlng & cmbor dsgrees probebly, you eould see right wp
o the edge of Uw moon. The stare wonuld be vizibis right ap--very sloss, it
sot 1ike A% de whamelgen eoom B o s Ve il e

Fetly fuizt stare!

Tes, I thisk so, Just like Us ollmre--ls wiale fleld of stars you'm™
loskiog si, you ocoms Uy Snd--Lim oaly way, *mo Jou evlng Uw capmils mround
and you'd e spproechiag DNKI area vhere the moon was, you oould tell {t
Secmide there vould be mooalight comlng in the window snd you vould see Um
light soving esvves on the capeuls. TN Thats s omly way you wvould roow
that jou're really coming closs (o the socs. Too dldn't koow Lt by the ey
setilng I real light as Jou come W0 the soon Like you &0 mre. There was a

a
Litile wres cround {t vhare this was trus. It wamn't Just/eomglets eutaff,

bat Lt ves mothing Llike the tuiléap we have bere where yuu are locking tkrooagh
wm-lnﬂn.ﬂa.-,__mﬂ:'-*;:}.

Ay Conetal

Bo. Focoowts. 1 weed the firet smast. I bhal this little poleoroid
flltsr oul were wre golng o ase 20 that we could look dlrecily at the san.
This, while I thim of 1%, this wes ssother tsing that wes rather sarprising
tome. The sum la ot ad hlinding as I thought L1t wmild be. I tald the peaple
in debrieling dowe there afer eogerisenting very carefully with this a
Litils wit, I locked directly st the sun with e neted epu Just ss you wosld
4o mere. Tou'we loched up mad squisted so thal you bewe really shislded your
mﬂmm-tm-ﬁtummwiup:w At
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his was vary slmilsy. Yoo do Us ssoe thisng there and | hed so--there was
e probles wilh Ue ayes. The Lighi Uough, It wves very moticshle. Tw
light vas & wery brillisnt clear, widite Light and what 1t locked 1ike comisg
in the vindov and the wy Lt locked om the mxit-—-the best thing I ecmld
relats Lt to were (e are lights, the brilliast semrch 1Ight are lights et
Lhay bave down st the Cape thet sre out on thabed at night. Its et tgpe
brillisst white light coming lo--wery bright. And (@ wves wwum onough Lhat
I resssher comeating, I put 1t oo Us tage I bullswe at ooe time that riding
along Lhs san vas coming in snd 1L was over oo oy right amm and [ ccamented
sbout my right aru getilng spprecially warwer then the l=fi whes the suc ves
oa it. It vas & very Loteose light but as Lt came Lo the wisdow snd was
an your mm berw Whats Just vhat iV looked like. It losked like belog on e
Pl mt mighl with these real bright search lights s=. Omes type Light, 1t
vaan't sy of e orengs-ish yellowish Light.

coee | immEIELE ) coscnenss An Blae Trom e VY

b, yes.

T™is Ls e AlfTereacs.

Aoy wmanticipeied stostiinl feslares!

e casels [-=io get besk 1o comets beve & wlmte—I guess we &ldn't
cplstaly cower thet com. foe any comsia? Bo. Bot ot all. Vhen the sun
goes down L1 e~-wmll this wes & very brillisst brilliset thing mnd the light
vas gpresd out mush sore 1s & Ssch brosder band out towsrd the horizoms thas
1 bad anticipated. I hed thoughti--I don't koow why, oo ome had ever brisfed
== o this particdariy--1 thoaght the eun dosm. 1% would be o Little bdt of

s dDate s ae - End bang, thets 1%. There are sothing bet stars




T
from Ywre on. Thets what [ was prepeoed W0 e, 1_,”“'—‘.1“

way 1t vas st all. Te s goee 4w and it & wrillisot dlsplay. Theres all
e speciyua Llined up ere alocel. Just as Uw sun gous aown--well bafore e
oun goes dowm you bave & brond batd ......... dowm in Ue stasepiwre tUwmit W
abow on the pletures that I tom too and I'm soryy we dmn't have thoss fhere
@ brisf you wvith those i you’ll ser thoee lader wvhere starting with the sun
dvn on the orizon there a greai band thei rune way out bere septe [ this
I sstinsted some 45 w0 60 dagrees om sech wilde of the sun, way owt, Amd it
gralually guk goes down w0 a polnt out bere like that. Btarting from &
wmry bright vhite band 2lose %0 the enrth end godng ouwt W a point out here
mod the other bands of light goisg fres, sh, yellowish easd crumge solor
on up lnto Uw bluss a8 you gat off towerd the blsek of spase. Jusi s Uw
sun sets Lhet last litile sliver of Light where I was locking for Use grees
flash that everyoos haa been locking for, theat I Lad been bricfed on, just
a8 I'n wotohing for that, Jeut a0 the sun gemdowm sm the loriscs, wiy It
Joins Us long aliver. 5o jou &n't sctaally see thatl lest little aliver of
sun. IS gose down, jou can tell woenm It goss dowm but 1ts not A clesr ball
Just godng Lelow Lthe borison Lice that. Its out In this brosd aliver that
ions oul towerd he borisos.

This end 15 prissrily & horison peecsens. [t doeso't P
FENEEAREL perpecdlovlar wime!

E. lts in Uw stmepisre. Very dafinisely.

its stowe 14 quite well oo tist pholagreph there.

The solisenl light I locked for and I never ves might sdspted ssough to see Lt

‘oler Carune!
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Solar Corons. fo. This--mnoe agala I think to cbeafve these Uiingas
properly ve sre going tw© v o be night alapted befure we ot there and
thals wvhat we loat by heving olber complicetions on Uw second
Io got beck W Uw unanticipeied malsctisl festures.
Voll, seenticipmted celestlsl features--the Little Light epots, lusinous
spots that I saw--I don't Urisk these are celeetial festures. 1 don't know
vhat they are. Can W getl bask to tet later]

Un bmah,
calostinl
I thisk wmenticipgated/festures, solher ome 10 @9 vith snset 18 teal the
sunset lLagied-—ihe lightaess sach longer than | Ded saticipated. This weat
on for eome 4 or 5 nimates Wt you could sifll see bright bends snd Shey then

they would grafeally go 0 & mote din condlition 'wmt thls oecurred-—this vma

over some Quite INENEN Lengihy perled of tiss--sbout 5 mimTtes. [ had expocted
the light o Just go down wery shortly after saset. ot 1t dlde't, 1t wee
Quite Wrilliamt, guita bright fur o long period of tinme.

Vould you comcentrale on +» It would be a concentymtion
over the horizon but were therw ssuy

So. Anvtber unemtizipstod celestiel thing et fmight though wes this cloud
that I deseribed, the hase lager or vhstever It La. [ motioe this st flret
because us the olary vore coming down towvars U horison they sowe rather
ragidly dowm towmrd the lwrisos et flret. [ vas wetehing one partisulsr eter
e it goL rether dim snd [ thought well (ts going Leiisd the horiscn mad them Lt
g0t brighter agals a8 1t camw down closer (o e horises s them vemt out of
algns. mmulm-ﬂmlmﬂ-ﬁﬂ-mu

vas zmg--1 talak we egtlmated about O to J Angrees aboww Lhe torisom wnd Vs
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prolably A Sagroe snd o hall to o degrees wide and It wee guits vimible
cose you etart locking for L. It SEMIDODNG seeed to go cut and teper out.
Bo, it dién't taper as much as the light si the horigon 814 during suoset.
It wvas moge of o solif type Bu hend. It loched Like the eolor of 1% would be
sort of & baff--look 1like o wafT light color-—-] dun't know, sometbing like
tals reller thas & pure vhilte, be sort of mn off eclor, Just oot & pure wiilte.

(Questisce by Dr. Possn tamdille)

Ho. ALl these things you soe are things thet we bed pleseed to use =t
firet orbii, sndis ssinly just bold position, get all the redar Gmts, all
e Ureskisg, soniior systess clossly and thate what we vere dolng and Uss
ve flev the flret orbit thes we werw golng 1o broedes tids out s litile bt
oF e sogond mnd tulrd orbil s thals e whers ve got tregped becmase Lhe
second and third ortlds kept right on dolag vhat we vere doing on tie flret ortlt.

Ve over tise (o Astetmomy. Lets try o finish wp real fast end come beck

L

Aoy pamm [lacatal

Tes. Vesas, 1 believe 1t was—I llemtifled 1t on the tepe, on the chmrt.
Wesn 't 1% Veous tiat vent dowm Just sbove Lim Ut partioulsr dmy.
h-lu-;-ﬂmul—ﬂn-um};_l. The sun would go dowm.
M-m-u—mm-.—-:uﬂi—_mm. In
fast I belisvwe co the tape I ldestified that bafore the sunset. 1 could sew
up that close to 1t.

(tatement vy Ir. Fosss, imasdihle)

That will come W on the otar chart that day. Tes, aod we had thes wll
plotted where they should be. Tow may te right. I'il hewe (0 chesk the
chgrt on thet. Venus end Meroury bad been right--closer. Ha bad thes
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lidsntifled by the jrevicdes ssol. [ thisk saybe this coe Fercury. Lee mhmh
cheak e clart on Lt.
Ded mmy wtars ?
Eodieal Light. No. Gnlar Covors. No. I we ool wall coough adepted

patierns alocg el lioe.
iadov of sarth of aky?

™ photogragh ke Orion region, 1t locksd shout the seoo as 1t dome from

the gromd. This ares 1o Uw conter of tie Oriee et I s trylog to ume
ad & largel aren, lbe comier Star in U belt--v% gt several plotures of
that. These vere takes with &Mfferent drift retes on the capmule. Ve trisd
w jrvas Us cepeule on mamanl cootral end got it rigal an vary scowrutely
and fa theo wer the cameru bwlk Ware was still some drift ln the ompauls et
umt tine sad I had to keep for 1%. Dels ia sot & stabils a
Platfors as you wvould Like for tile iype photogrophy. lafe exposeres of ebout
15 10 15 seconds. 1 ves counting off (e seconds syself withewt sxplosies.
Tats sbout Lt. I been Loterested though W sew viother Lhose cmmo oul.
1 cld see somn prints snd I don’t koow encugh shout evaluating tioes prints
to know what we got.

(Question tnesd(ble)

Vell, wo dlscasaed this Suring detriefing soae, I think we st bave had
_Wﬁﬂmum'tmmﬂmm.mm
nld juat A halr of thrust in ome mcis or snother at & tine beoomesse I would

hawve the ratss bero-od copletely asd be sitting right oo the spotl -wibn
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ﬂl-nmm-lﬂ‘iﬂ-iiuﬂlﬁnzﬂrﬂn*
Frobeldy the 4rift rotes vemi owt over s Quarter of a degres par second
during the tise that [ v Wying to oalbe the plotures. Dut thats enough
if yva arifs off end you have o corywet bask the Lline you drift off o Line
ourreet bask lioe, you do this for 15 or 0 sseondn, ita mather & oreds Wy
to ke plotures.

(aestion immngitle)

Tea. Hand held and hed it up sgalast Us visor 0 sieadissss and tum
it very aiovly. We had the loces slie on the topyd of £8. A loose site with
& croed balr and o0 thet I could eep that right on the--lined up on the stars.
It will W inleresting to sew Lif we cane out with saything oo that.

Maks sny vther comssuts sboot owr

Ho. It looks sbout like It does on the desert oo & bright swsserd sight.

N Twilight. DM4 the twilight bother you st all? Can you tell us meytiing
sbout thar,

Tou mean the Llight I described st after saaset!

(*tatement by Dr. Somen, Lessdible)

The cnly time Wilight Sotbered ofther vay wns vhen you
bectuge sumrise (8 the—the emrly plalup sunrise conlsg o 13 L= the scxge
fesclug wmcwmrds, of course, o the directlon of motion ad you see e s
come up and this vould--chiofPEDNDEER trilight, you wsich 1t Lnoresing in e
coope, meacviile ws're holding mameal caotral acst of the tlse and tals wves very
@ifflcult. For some ressons, “his wes more ALTTLeulti (9 bold securste eamtrol

on Us pariscope at sumrise that Lt vas 1o lock beck cut the window mmd mld
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it vissally ar o= lostirasent. Aod slsce w verw Saviag sutonstic eontrol
troukls resentation ou the sttitete, 1 wes trying to maintals eautrol
locking besk ocul the window sl 10 clheck bmek snd forih between the very
brillisnt and bright Llight coming in at emriss through the scope and
loghk bask oul lnte the dark agais, I flaally Just put filier vver tw scope
=d g teck 0 locking cut st tie stare snd wvimt [ w could see oo e clowds--
mocml ight coming off of thenm S el thei seewd to bw emsier o bold Us
Fomltiom.

e soom lock any dlffersst to youl

o. ot apprecishly. It was brighter--a lot MWrighter, Just very clowr.
Onse agaln, clearer them Lt Le sroed heww, brighter thes it Lo sround beve.
B Ceww agaln, out on the deperi ou & Teal clewr night, lts wry sinllss.

Lots jush on % Us eurth gasstions on joor Dext page, Joim. You sadd
you bad rever used e Laterferencs (lltar,

Bo.

Suay, bame ed alrglow becd st aightl

Tas, I did try Uw sirglow band ot night snd I eould see nothing. This
aay bave been the lesk of night adspistion--1 dom't kaow. I wesa'i too
coccarmed sbout the nlght adepting so perfretly o tat. [ tried U slvglow
particularly oo the stors areas ovwr the Indign Osess. Thware vas & vary

largs stam there o Uw lorth, of course, snd & saller one to the Gouth

of ovurse, over sbowl the firei third of the Indien Ooesn. Ue had wvendered if
we could see lighteaing from showve sod lighteming Crom siowe ls very, very
vieihle. Theres mo prebles at all oo thel. Tou con sow the flashes--you dam't
see loddvidsal flasbes Like you sée = lightenisg it kit the sround hecw
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bat you ser s whols tmaderbend Light up and
mnd snotaey omne vaAld Mghtempease | leht up oTer herTe skl Lere vould e o
Light go besk sad forth fros bevs 1lee this very oedisontally. Asd thes you
would ses anolmr cos light op and there was & kMt Lol of UmmddersUuss

activiy particularly in Lhe store that ves w0 the porth, of couree. A little
less 10 the one south Wt the Lightening wes wery visibls.
Pretiy mich the smse thing you sse frem a kigh flying jet, imn't 1tf
Tes. Tou'ye & littls fMerther mmy, of course. Ite sinilsr to that

If you've besn wp sbove the=-A0 or 0,000 feet fam ot night and there Ly soms

Listle lov Usmpderbesds where yus have Ue--aaybe oo of the flashing
e little bit dowm st low altitodes, 1t would be & similer type thing. You'pe
Jut fartber smy from 1t =t there's to probles sl mhcehiceed all seelsg
flashes. Tt vas oo Ul wes o Uw Borih, of course, ls particsisr Umt
I trisd W use tkis sirglow Sllter for & period of tiee but I dldn't got any
pattern cut of 1t at all. This say bawe been my leck of alght edeptation.

At triligim dld yom see the shadow of e earth on U atadspbere?

No,

last of Umer. (m you deteribe how Use auscephere changsd during e
trilight procesa! Iou've already goee ower thils, If Umre's solhing you can
addl- =

Vell, I thim tat sbout deseribes 1t. (oe thing [ wes surpriesd st
hﬂuhﬁﬂﬂtmum-mlhﬂmm“ﬂ‘-ulm
ﬂmu-uuutlm;um“m-lu
clouds off om the horison. :wﬁ“mﬂhn‘h—u_ﬂ
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that the veather vould e so that you wouldn't
see any of this bwt you could see little bumps along in the twilight glow
after the sunsot snd this shows op in poee of owr plotures. [ You cen mee
these 1itile bunge slong. o jou bave coples of those P heye!
Sot wp here. I sew soss thet wers Clrst ran jecterday dowm ot the Cege.
We bad o flrst lock ot thess out &t Grend Dark. I thish the coples we

S0t vare not the beet in the Vest. Thay seem o bo a litile rough. They
had a lot of specs oo Lhew and I's locking forvesd to getting bhesk down

Lhere snd going over them sgals. Bat you could soe sooe of these. Tow

oould see & litils bung oul bege, Umry would be o litils dlseontimaliy.
sesssscsss mOgle or altitede.....c.o...(guention, partially isecdible)...!
Bo. hr-ﬂulhlw-mntthuﬁt_nl_“nt-;

vers weplhar bulld-upe.

it @4 you estimste the height of Uw atwospiers 10 be under dagtise
confitions?! In fast, this sagle of the horises wesinsss!

Foll, esilnates on the esgle, saring that this vas sooe & to 4 Seprees
vide, up @ Uds lager for isstence vas about 6 to § dagrees wide and {1 wes
mayte o dogree and & MY balf or two dagrees thimk. This sort of s estizmts
of the sise of the owr haye. Ye'me sdout W degrees ln e wisdow
our sagls we osn IR lock out and & 1ittls less mm than & guarter, magbe a f10th
of this tasiness of—say Lf you estinste sbout & degroes. Woen [ say 68 6§ o
B dogrees this 1s oot em sosursie FULICIGT )¢ aeesireneni.

onld yom use o spececrall A8 A protrecior]

Uell 1 weed the window, Just the wvindow srea

-+ (Quewtion, .partially. insudisle).... from the top of Uwm vindow fycs tae
arison wp 0 e top of the ooEbETe]  .iceiiicinssiscanes «ss Tl 1t off
from the mutopllot?
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You might be shis w try thip. 1 ddn't try it that wny. Too wight
be sile to, holding roar beodllm TLX Jua might be s5ls %0 @ ecswihing Like
that. This vould be fairly seowrsts. This wouild pet it dowm, I thisk, whews
you oould plek Lt off within s--our gredstilons on thet sililads sontrol syotss
are fuirly Clog-—about, 1 geess, three slxiesnths of an Losh is 10 degress
i you y could plak 1t of T to vithis a dogree and & Malfl or 2 degress with
preity falr sceuresy. l ol

I-u-n—urﬂ-;t-nu-u-a-'&"t;‘ﬂu-putu--n
aboul LD degroes fros Le prisecy lasgs sgpwrwnily Sas 1o e f Udckoesses
of glass.

Tes. I tulsk wbats wast it vas from. I don't recsll seming say of those
ot all. I notioe Lses Lo the sane plotures sod Uere wvas anotber phencsens

in the pletares you may bewve goticed. hﬁ-n—rnr:—-luhllﬁ
sotiosd 1t flret before [ bad-<p show the horison some 15 or 20 degrees
e appeared 1o be A gresn bend g0 acTose Ual perellsl the eerth's sorfmewe.
id you motice thet in theplotores! And this ves in guite a mader of them.
fnd I oever sow sny band like tiat ot all. 1 dan't now vietber Lt v

actually there and Just showed up on the f1ln and I Just didn't eoe 1t or
ouvelin't ses It or vieiher 1t vas alDeys viem the sup wvas sl & pariloulsr
ares Ut heve and {1 was Just a ceriain reflestion off the wialw or reflscilon
off the lena of the camsrw but I thisk we should probebly takes thooe plotures
mod Try to ssalyse what angle the sun was to then =8 well asz we possibls onc.

I think Joim is doing thet right mow.

Is be? Decsass this groes bend is & sew one on me. I never saw thet
extlil ve gol the plotares and | ioagios its Just a roflestion on the IX lena.
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uougs the windoy Liks 7 sune & smiellite......T
M. you.see. ey =0 tiple Lesaged. /... (guestion pertislly LnesdiBble.........00

o, wo.
Could X s pmasiion here on the surfess’

da sheed.

I noticw om tha pictare here snd also U comet the deseription of thwe
aa Uw horiscs ie e dayiine.
around Uslerises hesr the sun.. Vas Uals a wndfors tiing

No, It oooms out sven la brosd Sapliget. It ssews 5 go out W a littls
nore of a polnted area Oul--Amy oul e borisen 1Y you leaswed over and Loch
out the mmleeviatdov vy oot towmed Us Borth, for lostanee. This would mot
e o8 broad & band as it agpeared 1o bo vhen we're ¥ locking besk divestly
on te flight poth, for isstense.

It Goes sgpenr % exist 150 dmgrees!

=L

Ware there ey sppreclabls Lrwsguleritles in Lt or was it cospletely ssoctih?

Gecoth. These are wery--lwre wre Nuscy edges. Tou dm't nm wp like you
e = Uw spectra to Wil color ssd to et colow. They all fede ioto sash
olr like a relsbow btut (e a—lam e o dieem dlscemtimuitics viere o

fellov bend vas more thick tUhm o hlue bend beve or something Lleo thet. Ty

all Just ren ouwt evesn.
kre you referring now o0 the sunew! phescmeral
That trus than too. [ wea spesking prissrily Just during wroed daylight.
Do you gat &iffereat colorw in hroed daylight otber than the blwes?
Just the Mues snd whites during brosd &gllat. Yes.
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Tou notloe may--wary sy clowds or say peculisr cloud fomatd oot

Jen. Ve ot quite s cusber of cloud phelh pictasve and you cen plok
vul the relative ypes of clouds. i 4id vonder whether you sould well
verileal eloucs fron SE2-00 clouds. Tou can tall what clouds erv wvertioal
dovolopeent and yoo gat & three dlsssalosal effect. Lookisg et Lbes pou
cmn tall thet some are higher Lhan otbere.

mummrﬂhmm“.umm
partipuler aoteworthy that jou might hewe seec thet Um plciares alght mot
alew?

I don't Usdzk s other then lbe things we hewe memtilooed here.

(Geswilon, Lmsudible)

Is what low!

Does your vindow prodece o) pmms polorisstios!

Ve hevo & real limited defres of polorisstios fs the window.

e mamy o you keve in B Toent

I will solke & oote on thet Ooe mad chesk the exmet polorisstion of 1%.

e had--this vas cheeked at 1he tlne that w Ton sone star studiss is
g,

St. Locis sl I tock e cspoule out
The resacn ! sakad

The expcet flgure on that I ean®t give you.

Slé you pass over mny Snow proyagaiions, sountsing !

#o. 1 could ses out in the Vest locking way wp Horth from the wres right
over--sall tw fogth of Sen Plege st the end of Ulw sccond arbit. Thers was

80 mioh clogd eower up o the Nurth thet I coulds’t be pesl posiiels poaitdwe.
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It yea oy end loched like 1t ren off the olge of & « 'Tham thews

were oome white wreas vay up to e lorth sad I lesglee thase were probally
soov fislds. I thought ot the tiee tiey probebly were ot [ eouldn't be
sae. [ dide’t specifically go ower say asws where [ could lock right &oam
atl tals cload and thet snow. I was purpeised sl ay—and moller alsg, &
far ss the voather gous, and that is wini ¢ treendous wres of Lhe esrth
:‘--uwun—un—-. I don*t kmov vhether ve're golng to find
thtud.-h--n—grlnr-t. Bat T wves muprissd. I had wery Littls view
a0 T o

B Sveeess(Bomtonnst, Lomedibie)...viones

Tes. T istertreplaal « Wy bad been briafed oo iat

and, of courss, that tock caxv of Lhings all e wvay scross the Pasific.
Thore vas olosd cowver mll the Wiy atross thearwe. There wes cloud cover ower
all Sgstemn Africe. I merver sow e Lake Chet ares St I wes locking for.
it vea covered. The only pert of Africa w really got & good look ot vas
isgtarn Afries in the deserd reglons. Tou oould sed the bip s dust sl stors
blowing and these wre very visibtls. 1 comented oo 1t and Esrmgm come bect
m=d sald yos that tay hed been heving those dust siorse for shout o vesk.
Tremenious Llowing cloats of dust that cherured largs--wry large arves of
the ground. Coming seross the clates andl, this whals mres seross VI-JAS
and Herthern Mexieo, Oouthern Califtonis amd that srea bhed wery lasge cloud
Aol ant high SENO8 cloods dheomed wuis fron how. There were
sow Lresks (n it and you could see Ugough momesterily,

i calor verv Us dust clomdsl

Thay Just locked like dust. DBrowsish. I Just locked Like & dust slors
you've seen out on the 8 dosert. Ueme csloy. The colors from sbove locked--




1y
I could see no differeses in flying in sn sirpless &t 50,000 fest amd locking
down and seeing calove oo the Jround than there L8 from the capeils.
mtﬁh““ DA you hewe sn opportunity to try
cloging your eyes and poaing Us Goresloff Fediation fleshes’

foslog wamt?

ladiztion Clashes from energotic particles Cestened to yuur eyeballs.

I[s that enother « Firet thee I bawd of i%.

Viat do you csall thls agals mow?

SoreskofT Badistion by & good leseien frickd of that nass.

Jolly, teynissed that one on briefing.

(statement, = Lmsméible)

Vosn a cosaic may passes ihrough & material ie whish the—{1s weloelty
rzveeda the welocity of Light in tie mediss you have this redistios glves ost-
Sorenikoll Radiation and Jobn Vineklar of Mizsesows thought that you might Le
stle to obeorve this if you Wl your syes vhen Us hearics ot tirough.

(statenent, insadidls)......

Are tete mpposs 0 be very vialdle, very hright or Just—

lio oo Kwwe Lecmse Uy bever pat down 0 e certh's sarface. Thay
would hove bDeen in the p Wine lighd.

e didn't ride eroand Tor sy pericd of iinme with the eyes closed. There
vas &b emough gulng oo that--this eye patch, wo hed that. That ves istesticnally
m,mmuw.mh_nmn'i:mmwwm.

Yas golag on. o I 4id sot ride wround vith e ome AL R £ il S leand
Alright. Lets get %o tle Lacisous parilclss. Dk to page 1.
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Thats & good wme. Thel suw 1s.

Vore they all trwmling ia Uw s direciion sad the same welocity!?

Tes. They all Just appeared 1o be 3m sltting cut here flosting and
they portdlodler dlda't bave any Loterestion with ssch othar. Tiay were—
some went naaning this way and soee thal way. They all sppesred Just to be
sigtie In thely fleld. I--u-,‘--t‘_.. The oaly coss Lhal sppesred
0 mowe werw the obes Lot seemed to hewe a little flov charecteristic
sround the cupewle, eod this wes sopelsisg oo becsnee [ oo Foid S o 72

Mm*umwnu—ummmm-

-ltlﬂl.i-tﬂlu=_luﬂ_-"ﬁ'.£ Lilgs » I Wi
bad bean §3 Just & Mlaah, Jost & oaeniarily thing, I dam't koow, it wemld

Mave Been—T don’t know vhat I weedd heve [l 2 o0/ on one Like that.
atenrved oleTve

’

T
ik

I sat there and mheed this thing Just oo csrefully e I omild ximw it fowr

sy § 0 5 mimstes st three difTerest periods. The Lights vers not very
dia little lights as thougs rellections from sosething. They were every kit
umumtwm-_wﬂ-;mm—um.

Amd you'we peen firefliss ouwt Le e oesdov or whea thay Just siend out

Like very, wmry wight stare. Thay ware as locat s8 bright o Uw rightest
fireflise you‘ve ever soen ilu & sltustion like that snd the light was very
sy snd thay werw shoai the beme color ae Cirefliss. This was & Luminous
yellow-gresn Oor green-yellow solor. I'd say Lt was almoet an Ldemiical to
a firefly end ey vere Jost as for st that perticulsreiies cwiss. 1 woald
look out Lhe window Lhie f way and Liare Just seemsd 10 be po end to then

out here, oo and baok 1kis way, no end on this alde, up or down in partlewlsr .
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The dmmelty locking porpesdisolar to your peth 1o sbout ogual to that

I bnd T things asn in =ind. Coe wvas, I thought w founds Lhe Lost
IS Alr Porve neeflse, thet mml was the flrst thing. But they weren't--
wasc't like theat ot all. The other thing, I thought pertape we vere getting
froesing of the water coming oui of the cqpeuls and we were having mmov,
ecoething like that. In fect, later oo theay called me from the grownd amd
asiced LT I thooght that that is whet 1t wvae. Dot 1t veen'’t thet tgpe thing
sl all. It &idn't sppesr to e cuasting from the ospmile. The particliss
wvers not closer together--clossr 10 the capeuls tham they sgyewrsd ta be
furtter smy. Tiw svernge dlolames of the pariiczlss opwrt was probebly—
1 estissted 1 thkisk some © to 10 foel, In st asighbortood. Cossaionally
ons wnild be rigst o U shadow of e copeule snd voudd drift up pese Lw
visdow and it locked rether vhite like & wee tiny littie plece of coticm
or & Litlle--it locked like m Litile seow flsks. Sose little plece of thing
like that. These white sel coee that I sev cone wp by Lice that I asses
vers Uhe same things a3 e ollers oul here becsase I orver sew anything else
cutaids of tw window,

M4 you svar sen the s o go iMoo the shedow and come besk ouwi]

Vell, I was asked that before ond I—-oy inibisl answer to it wes yes
and them ! couldn't recall sny real speeifis instesce where I wmtohed ame go

froa lLesisousity to vhits and besk to lusinouws sgain. Go I ean't aay

positively § 414 on that. T thisk they &1d but I don't vent o neke &
poaltive mimlmainy clatessntl.




a
(Seeption, pertially LasslUBRe ). .....onexes in the shedov of the cepmile
they ware slaply white liks mmow!
Thats right, thata right. Thay were wery Liaisous. ihen thwe firet rwye

i wm't syit van. I wou't sey It wasn't.
Ih‘tllnuummum:mlmWM-hthmhuw
lden sbout how fer evmy the fortheresl ooes wegw )
Mo, 1 couldn’t estizgte how far swny they vers but you hmé & very daflnits
fealing of depih perception through thea, maialy, I think by loaking cut to the
slde out here. hllt;nhlllﬂnrmmuthn-lmm

mn-“m:h__-m-'_t_uﬁ—-““

right vithis, h-hntnm:ﬂ:ﬂ;umﬁ_ﬁll-uﬂﬁu+
And I thisk that the way [ perceived scst of that.

g =T Yowmoemy they're sl soving In the sems dlrection?
Thata right. —
Uid sny move fester thea others?
They dldn't agpexr to. They all gpear to be hanging meps exsept for the
mm_hﬂn-muﬂ-hutﬂlnn-ﬂum
(Quastion, partially inendihle] Did that flow lock anything Like
Tos. Thats vhat we talked sbout. It 814, The fev particles that ceme by
vas Just liks & alooel.




s
DI (Fistement, portinlly losedible )
edvancing & Bevw theory that this mighi wery woll be soee Mull
Lsalcescense of areas arocnd U ompeale

we talled sbout thds X night and day

- isthar theres angihing of this kisd

recomhisstion back in the shadow
of the cupsuls +» Flwm alles sa howr
=olionae ares of
capeuls peod and o0 on. [t certainly seen--it seem to De s commscilon
with the capstle in some vay mad not with somethisg coming from ogtler space.
I estineted J to 5 miles mn hour &ifTerectial speed snd I--it wemn't

over fiw niles mn bour,, thels definitely on the high aide 1f w got wp to
thatl. They were Just wury slowly drifuing by. They greduslly stert dlseppeariog
4 the sun omme up and v got 9p ot move of on angle they grodually start
Slosgpenring. And I couldn't sse myihing.

Did you soe them wmfore L sum rosel

No.

e you lock for thes mefore Lhat!

fes. The second tise sround [ was watohing for these Lhings.

But you dld see thes ne so0n &8 the sun rosel!

T wvery flrst lighi of the sun--the very Tirest reys of Lhe sun then

W@, youi could ses s Tlrst coes appesr Just Like that when the s cmse 3.

(Question, Lossdible.....T

Tos.

oy have an lepressioce of the shagw, Us structuze of the individosl
pariicles.
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Fo. These ome et would come fairly cloet to the capmuls I could ses.
Thats vhare [ estizated thay were Just a vory oy sise o to magbe /0 of
an imch or mlf an inch.

Vould you chaructarise thes oo sort of Lrregalss like cornflishes, like
eryatal, liks ewow{lskesl

Pwy éldn't sypesr W hawe any cblomg pattern o them or aay partiouler
elroular psttern. No real sestbry st all.

Were Lhey fla: liks scow flskes?

Dheos Littls white things which I o Lhisk were L oews Ltems werw right
QP close to the wisdow In U shade Locked a lot like litile ssow (lshes.

Vould you asy they were spelmrical wr 2

I thisk wore 1ike sort of & npteT .

any distenoe at all s Seswiws

thay were Lmminous and the sun ves on then and Lhare wad 0o SpEte shape Lo--
Just Like locking st o firefly light. That's the neereet ihkisng [ con come--I
ksep coming bask to beosuse Uwmi's Just wvhet Uy Locked like.

(Qaestion, Drssdibls).....t

5o. o, Thare vas oo on and of T again type Uhing et all. This was saother
tilng et golng back to the sisrs It was soticable 150 & we had expecisd
there vmne 't sy of the—] dlén't notice amy perticulsr ssount of twiskling of

e stars, sot Like they 8o down hevs.
2;-‘-“#““[““ ¥
So. s Jest liks you heve o big stetis fleld Like you hawve gose out
bere wilh siurlags end placed then in this romm ond 1 you cane beot snd
Varough thet door and back to wey sevoss the roos that Just vaet they Lecked
Liks goisg by. It just wasn'te-
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They all wveat by in the directlon of

That's right. low, I turned aroend onoe o0 I could see LT thay

vare coming toward se. 1 got mroond fecling towerd the mEagiigpig sanllght.
4 [ com wround and the slight was ofT Lo =y right 1 eould sse for
fower of thes ot that time thas I could sod vhen I vas b fecing besiwsrds.
This woulfl o on the slde ey from the == (s & vhere I could see mowt
aof tham. ot they--tba onbd out Imye werw still coming towrds am. ow
this {o--] et to chech snd oee if thecs wry minating from the capeale.
Thay vere not. They were Filll coming towerd ma from ot there 0 they
couldn't kave been emingling from Lhe capesls.

From Uw Slrveotion toward mgt which you were moving.

Taas's right.




Gix Lo ten feet apart.

(Gmeetion, partiallyisssdinle) .......J00 sell you sev it 3 tiees, D44 youl
T™his md pproximataly the BEME...sisssssssasssnspsnnsl

Well, this wes rignt st esch marise. Nov tuls vesmwther thing wve lallied
sbout., M1l Dooglass, I thisk, fax falt that ere might be some possibility
Af the earih doee hewve its owm bend around the egeator, just sa scem of tie
Fluwts &0, that perhaps were ware at Us ofge of o Little bend Like that
that vas uppearring eesh Line ve ofoe up padt Uw egualcr ou the dark slde
dltm“nﬂ-mﬂummu.ﬂu-. Ve emtlerTod at
sunrise sach Use. e don't haw U dete—I bowen't cheohed besk here to
4et the duis oo Ll yet a8 W vieibher Uhis was alwege right at the egastorial
raglonlll thmt we ren iato.

(eetion, lossdills)....!

Right st the flret light of marise tore Wad Se-n0 other tine. I
specificnlly locked for them ot sunset. As the lest light of the sun weat
svny I thought we might see them there. I Aldn't. This wes alvays ot sudes.
low, this &ifference may be tmi I wvas more oight adepted
ol mmrise. Hugbe they voary Lhere all the vay oround.

(Gestion, Lnsudibie).....?

We're ruming short of tlae e, Lot me gt through & cogple of thess
rigat quiealy.

Vhgts the longest time you reguire velching eny Lodf{videal particle!

Gh, I emn't suner tmt sa to the leagts of time 1 specifially weiched
ane particuler particls Mut they very 2ot blisking on mad of T or engihlng
like that.
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Did you hawe e Ligression they would be there LS o ?
thay were sbout § to 7 feet spart. The window is ouly s
seriain sipe - .

(Dtavesasnt, inesdidis)

Sell, I hod the Umpression I eculd hewe sat--[ could hmwe been slttisg
tusre mod wateh ome perilele for some digtamse as 1t went on besk meghe fur
& nimite or so.

Vben they were in the ghadows of the specscrefl, 414 Loy gyear W wary
any ln bWrightness 1

No. They weren't laciscgs wwn they were in e shadows. I csn't

npecificaily esay. I watebod U partlcles from & lesinoss osoditiom (o
in e stadous mom-lusisous and back to mm & luniscws condition.

(M Question, inswdiblse)...!

Gh, yes. I thisk this is very probelie. 1 sonld bawe seen it ferther
e thet. They vere bright. I you were slght adepted sod you cen see &
vary bwight firefly [rom a consldersbls distenss and tals was a--

hn—mm“ﬂmﬂmmmmh—mmuu

that bare were any sore of Leas then there was the firet time!

o, de talied sbout that too end I thisk 1t vas the smee wpe. 1 dom't
Velsk the damslty of 1t wae eny déifferent. Cospletely smowed. T first
Ume I sew these I looked down Lafp the--I checisd sone sputesd--hed deen
loaking outeide Lo the cockplit snd nede a check & cleek as
I ves dolng sll the time snd had hed my heed in the compit for sew 1ittls
pericd of Llee snd glanced beck up &t the window. I had beem dning this Just
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as [ could start to begin to see oomw falmt light dowm below sad I glaaoed
back up 81 the vindov and o firet Lgeeoslon wes, el vell ve'w gotiean
vy ost of gitituds sad probably come o Lhe twcpues e
it vas Just Like loching put on & coxplets otar Mleld, there vas w0 olber
referenee ol All and looting Doccwmrd toverd tids Omsh wres vhal bed happeoed,

iaptemd of tse even hovisaos bask bere that I hed hed vith Uwm sters up sbove
and Us derter area dowu below. Sow in this dark area dowm below tuo vere
all Lbwss other lignts plapalnted in. Thmy Just logked, st flret glanse,
liks & sontisustion of the whole star fleld dowm into thet sres. [ thought
ve had Orifted op end beve I mn lookisg et motling bet s stasTield sod Low
did I ever got Lluto this oresy ottltede. 1 clechad Luptrusemtis agaln snd
chocesd the periscope apuih and I hede't drifusd. 1 was stlll in te e
stiltode [ veas in cscept Uhlg.bdg darber area beve that hal been L sarth
back bebind 1t thet I hed been lockisg st wes mww fllled up vith all thess
éote as the firet light of the mm surfeced.

fow lomg after the sumrise &14 you chesrve some of these in Lie shadow
of the spasseraft? Ves [t alsost fsssdistaly or towsrds the end of thm this
Ferlad!

dh, I don‘'t thisk theye sny differeses on thet &b fwr en vhen they
would drift up 1ote thet. This could well heve bheem coturring Just s wall

vwhen I first come into then as they could st the end of the time. I dléa‘t
have any Iapresalom thal thare was sore Arbiet 4rift by the capouls at ome
tize then soother or nore Mov srousd Ue cepsuly Ut pulled thms iz peat L
winfow &t e Ume or sothar.
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Tou oan't see them om the flln?

¥o. The oved we had out there st Orend Turk I soulfn®t very--we bad
o mamy scretches end mpots on thooe plotanws that I eoulde't really
plapols: then. Bt vhem ve got Mold of the original pletures esd cen
Frojest those, [ hope that wo oma sew mxow, I demds doo't koow. Thom
reproductions we had cut there were not wery sstisfactory. I bope e
originals e better then that. B4 you see the originals’ Are ey clewsr!

I sow priats whieh I think started o Swlop. They semm
fulrly clowr.

Bid you see smy of thess spots om then! DMd you hew Lie Cfila? D4
Jou lock et the Clla?

1214 mot lock mt the filn dlrectly. But it not uhe sort of picture

Fou hed ia Urend Taa. VYoo bed & really gesd clear

priot that sese dagy.

Thats right. Hhﬂhhﬂlh_m_—__.
Thay veren't the best Job I ever saw. ['m afrgid 1 dom't keow weht
o tall yon empept than. I wish I could be soye mipfl. ALl I can swy Lo
va shosrved 1t and Lt vas very clesr snd dleuinct. It weem't & reflection
from saythisg. It wes very posdtiw. Uy chesrved Lt a lomg period of tlw
oe thres different ortdts ef emetily the seew spot. Degond thet, T hawe sot
ﬁﬂlﬁ-ﬁlhu.

Ve they all the seee color?

Toa. X Very even volored eweept thet some of thes would lock m 1ittls
larger them others, s littls brighter thes otwmrs. The color wne Sdmested
léamiionl .
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hhﬂmmﬁnhmm and Lgak T

o, I don't recall smy. e talied shoul that oo end I couldn't recall
thet they locked sny differesnt in coe dlrectlos thas Uwry dld in sooider.

{(Qeaetdon, inssditle)....T

o

(Stateens, tnendible)...

It mignht well hewe scoething to do vith tifferenss Lo elsviroststis
potential. .

(Question, tomstibie)...!

The &rift would be Like--well AT you were locking oul--sell I & ssow
Mlaks come érifilng by the window 1s soweihdng goes § very raplily, of
Siree. hl-llﬂi-nlthm,u-hvunum Just

cow Jast eome wp scross U windov ol mibe

arvund mad then &rift sy and & it §o% oot there & Hi& 1itils
Eit it Just seemed to aseunme iz poalition out Lere.

(Statoment, Losafule)...

i, no. Ilﬁ-tlm-ﬁ'lﬂuﬂ-‘.“_mﬂ-?m
mooth trajectory snd run off like tads. It would MM up eromd ere
Like that snd then it would drift of T on 1t swn. I3 locked wery ssathe-it

tlow 1ike
Just locksd Like asow. It Llocked like mmmw you 3» wvould ses in ol wind

tunnal caly with & siagls particls.
Do you have any on your capeulel
I's mpye thare fla. 1 dom't know whad Lt L8 bt I'm moe there mut be
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There would oot only be e clectric charge, these would be & @LfNereutisl
camnge betwsen the window mnd Uwe ocliide of the eupsule which sould
explaie .

(Matewet, tomedible).. ..

(Question, inestihle)....!?

Uall, thets A preotly &R tough ew. 1 dom'l know. That vould be Llce--

I hats to b» o poaltive beesuse 1t might lesd you astray Wt [ keey soming

back 0 the flmflies meek again. Very, wry steller @ lodking out st tils-—

s big firefly or litts firefly. looking out oo & real deck might lo a pasmare

Uls might be s ssall firefly op cloce and a big flrefly feriber oay. &

you &rift tUmough Uses things ey go by, Usy ell lock ressceshly uwolfors.

The ones el are up cloee snd some of Us lumisous cose were o BER very cloee.
Definitely, 4did uUat meke sensc!

As thwry would be wp close sad then Arift sy they dide’t sppear to
Glmtnieh their light wvery repdfly. Just like seeing a flrefly agals.

Uall Jodm you hegt your dete with us premptly. I think we siould 1st
you go prapily.

I bate to bhoesk this op too becsnse I went to fiod outl vhat theme

things are. I don't know Sat to tell yom., I'a afvmid I'n shout fry o
nev lnforestion.
I vn't sk pou wiat 8ld Uay say Jolm
I say bave 10 go bask end check them. I'n ready.
(Siatement, ineudibis)....




5
I'd like o got togediber agmiz Decmuse this wes e Clrgt real booest

W goodners uslness like Uhis we've sondustisd Alnee 1 got beck here and
this Ls vhint [ wnl to ot wick o Dot wak. ['a going sk 0 Us Cape

Noodey migati. ['= golng W e G0wn Usse all pext week oo touring plas

and Lhew prodably bask down Sm e following wesh agaln entil w get a lot

of this. I wnl %o g throagh e Shais Mlios sl (553
oot baclk to ook and fiadeh _____ this type thing this wesk.

(oemtement, imsadible)...

Idom't thisk Umre's sy grest urgeney fyos our polst of view saluly
it v to ot te firet Lpyessios there ir alwge deteiafing.

Aoy tise you would liks %0 get ovem with us

(Comersstiton, seweral pecpls, inssdible)

Tl you Glems.

Thegk you,
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* UNIVERSITY OF CALIFORNIA

LOS ALAMOSN SCIEMTIFIC LABDRATORY
{CoMTLACT "W T3 a0 )
FD. Box 1863
LiDE ALAMOE, MINW WEXICD

Dr. Jocelyn G111

Room 62033

Federal Office Bldg. No. &
Headgquarters, N.A.S.
Hllh.iﬂ.gt-ﬂn Ej‘, Dll ‘:1-

Dear Dr. G1ll:

SRS GRS LR

The Juns 29 issus of Science brought to my attentlon J. H. Glenn's comments

on "The High layer". It seemed possible that Lhe layer he desceribed could be
sccounted for ss & region of relstively large nitrogen peruxids (NOs) concentration,
anfl the pest two veeks have been apent in checking this hypothesls.: Unfortunstely
I am mot fumllisar with elther photochesdetry or upper atmpaphere physice =0 the
following analysis leaves much to be desired; the hypotheslis seems tensble, however,

g0 I would llke to brlog 1t to your attention.

Effective path length and comparison with possible surface obsservatlions.
Referring to Figure 1, the height (H) of = point at & dlstance (L)} from a point

on the surface of a sphere of radius (R) can be found from the formils

(R+i1)® = R2+1®42HL sin B

whilch has the solution

- e 3

E-H[-l-r".ﬁ:.{%']‘“:-r% ain BJ




T"Ier'.i-:'f.l path (No. 1)

Horl mnﬁm\
from surface

Figure 2




LGS ALAMOS SCIENTIFIE LABDRATORY
UNIVEREITY OF CALIFOWNIA
Lo ALAMONE, MW EEXHSO

DATE: July 13, 156a

For the following I will assums that the concentration of sbaorbing molescules
in the reglon of interest can be described sdequately by an exponential decresse
with aliituds above the bottom of the layer, hence, can be repressnted by

H
(3)

vihare YT ia the scales hedght in the layer and H sust 1is in the layer. Then the

mmhar of moleoulas par o 1s found to be

N (“_...._._...._l*'i“m;“) -Jrn{Ein_l

5

R | L L
-1l +\J 1+ (5)® C
“_mf._‘f[ v g ¢4 .a _J

A f 1
' l+Y1+7Y +2rsin B
-RmfuT[ -J'iar

L
=)

vhere the integral is over the range of ¥y deaired (ususlly O —w=),

For a vartical view (sin @ = 1) path, the solution is simply

By = Ipg

whare pg is the density at the base of tha layer.
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LOS ALAMOS SCIENTIFIC LABDRATORY
URIVEREITY OF CALIFORNIA
LOw Sl AMCE. HEW BEXIDD

T0: Dr. Jocelyn Gill DATE: July 13, 1962

For & horicontal path (sin 8 = 0) tangent to the bass of a layer (path No. 5)

we note thet y << 1 in the contributing region, hence, can get an approximats form

E:Hmdf;e (7)

vhilch hea the valus
e Fw

Here pp 15 the density st the bese of the lsyer, s in eguation (6).
An sstronmut's view thru a layer from sbove would ses twice the path computed

by equation I::']"jlJI glving

Ny = po'l 2¥RY moleculesfen® (2)

A ne of sight tangent to the earth and possing thru a layer st bose altitudas
i (path No. 2) will have

= I (10]

and ve noba that |:p;|, 8 J is the density &t Hy, the base of the layer; vhich wve

set equal to po ns in equations (6) and (9),

RY i
H:-Pnr-ﬂuﬂ_i;
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Assuming that ¥ » T k= in an absorbing layer; wve note that & surface cbaarver

viewlng & inyer at an altitodes near 100 km will heave avallabls the ratio

%‘5*5 {].E.-',:l

An astronsut viewing slong path No. 3 would heve & much greater thickness, as

L
-

. 2

75 (13)

Viewing thru the layer to s point nepr the surfece and out again the eshancement

wonild be much lesa,

A
Hy My e
Light received by an cbserver from & "point source” in space is attenunted by

=gl
a faoctor e vnere o is the sbéorption plus scattering crogss section, giving




0% Dr. Jocelyn Gill DATE: July 13, 1962

From the report in Boience, ] infer that for ths layer reported,

l<giyg <5 {156)

oig = 3 % & (17}

gly = 0.0k ¢ 0,027 {18)

alig = 0.22 & 0.15 (19)
Any such sbsorbing layer present doring the day would result in rapid heating, snd
reradistion in the inflra-red range [rom whstever bands may be present. However,
tha sbsorbers postulated below woild be destroyed by photodissocistion and/or
peating during the day. Hence, 1t is not surprising that solar spectra have Dot
sbhown such an absorbing layer.
Stclla:_,;-humtm or lunar spectra might shov the existence of such & lsyer,

if the sbsorption spectrum haa suificlent structure.

Setting X pg = N,

L]

we find the saffective path langth Ii

Xy = 7T x 0% em

Xg = 5.9 x 10%m (starting sbeorption at
100 jon altituds)
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Xa = 5.4 x 107cm (20a)

I-i - T.E X ID"' cm {E!J

Abscrbers Fresent in the Upper Atmosphere

Three constituents of the atmosphere near 100 ks altitude sbsorb light through
most or all of the viaible range, as would be required to get s noticeabls dimming
of starlight.

They sre: 1) Ny (nitrogen peroxide)

2] 0 (pegative atomlc oxymen ion)
5} 0z (negative moleoular axygen ion)

o these;, I found no cross sectlon data for ﬂ;. For O , Massey (Negative Iona;
Cambridge U. Press) givea curves showing sbsorption cross sections starting at

5620 A and approaching ~ & x 10™° on/ion in the reglon A < %000 A. Thers is

vary littles structure (only the onaet at 5620 A).

From equation (17) we find that

Bgi0™) = lh% = (7.5 ¢ §5) x 107
x 10

could explain the observed attemuation.

For an effective path length of 5.4 x 107 em, we have pg = {1.h 2 1) x 1030
negative ions/em®.

Since the daytime free slectron concentration in tha E layer is 1.5 x 10° and
the night value is ~ 10% it seems hard to believe such a high nighttims concentration

of negative atomlc lons.
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liirogen peroxide has been extensively studied snd two papera vers found

which geve absarption coafficients in the visibls region of the spectrum. Wiley
and Foord (Proceedings of the Roysl Society A135, 1Tk (1932) give a coefficient

which I comvert to
g~]l=-%5x T Y en® /molecule

depending on the wevelengths selscted by their filters (the lower value wvas for
the range U900 < A < 5250 A).

linll and Blacet (J. Chem. Phys. 20, 17k5 (1552) give a curve cbtained with
& Cary spectrophotomster heviog ~ 5 .F.' regolution. Maximim sbecrptlon eocura 1o
the range 3500 < ) < 4500 A and drops to ~ 1/2 the peak value st 5000 A. They
give no data for longer wmvelengths. I convert thelr sbsorption coefficients to
~6x 107" enf/molecule at 4000 A, and ~ 3 x 107" on®/moleculs st 5000 A.
Strmicture produces changes in erose section of -~ 2 x 30 mﬂfml!-c:ule Bt vEve-
lengths separated by & Tew angstroms.

Taking an aversge value of 4 x - R en® fmoleculs, we find

Na(B0g) = ﬁ; = (7.5 £ 5) x 10 molacules/cn®
X

and using Xs = 5.% x 10%em

po = (1.b ¢ 1) x 10** molecules/es®
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Foedily detsoteble structure would produce variations of oy mnd olip of
about half the sttemuation figure glven in equations (18) and (19) which is
near the threshold of detectability.

i have pot yet found an suthor who estimntes the concentration of RO ar
H0s in the atmosphere; Bates and Ricolet discuss the resctions which lead to it
in the book "The Esrth ss & Flenet", edited by G. P. Kuiper (Volums IT of
The Solsr System).

ficolat caleulstes the photodissociation time as 200 seconds during daytime,
and shows the concentration mst be so lov that no effect on solsr gbheervetions
would be found.

As 8 general conclusion; it seems to pe more likely that N)s would be
responslible for an ebsorbing layer; generated perhaps with the aid of dowpwurd
diffusion of MO to higher pressure regions Tavoring oxddation to llg. The
color suggested by Glenn fits very well, s may be guickly verified by looking

thru the vapor apace above concentrated nitrie ascid.

Experisental Froposal.

Ideally, ons could ask for the absorption coafficient as & function of wvaves
lergth (over a very wids spectral range) and time after sunset on the alr volums
investigated.

It seema possible to get very useful dats with & relstively simple experiment
perhops possible of inclnsion in one of the manned crbital flights.

Using a slow-epesd movie camera, photograph the ster field and such planeta

(including the moon) as opportunity permits, with approximately = 10° field of

viev and enough exposurs to permit photometiric msasurements as the light sources
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"pass through" the atmosphere, especially the absorbing layer (perhaps such
sequences already exist). At the expected orbital height, I estimate a 7 k=
thick layer would subtend ~ 1/2 degree and a given light source would "pass

through®™ 4t in elght seconda. Attempts to derive a density distribution would

require a falr rusber of points in the "1-1/2 ar 2 degrees” (divide by 5 1)

60 & frame interval pnear one per second seesw desirsble. If operated continucusly
thru the night pasasge approximstely 100 feet of 16 mm filas would be reguired
PEC [HGE LT -

A & cruda attempt at spectroscopy; color filbters could be used on some of
the pequences, without too serious light loss. For example, s Corning Ho. 5030
or No. 5543 filter would limit exposure to the wavelength range of maximum
shsorption by HOp (light loss may be considersble) and s Corning Fo. 3450 fllter
would limit exposure to the wmyelength range whera o ebheorption is negligible.

Relatively broad band intarference filters would be usesbles on the brighter
stars and plonets,. Direct visual observation through such filters would also be
useful, sspecially il photography is isgrectical and the sstromaut triss to
rejroduce any sttemuatlion noted by neatrel denslty filters in combination with
the same £iiters and stars used in agpace.

Fhotometric cbservations of some of the "intemse"™ sirglows mentioned by
varipus suthors would also be very instructive. The lnoresssd lntenalty dus Lo
external tangential viewing would help s great deal, and precise helght de-
terminations coculd be madse.

It may be useful to ssk Glenn and Carpenter to reproduce the dimming (as well

as memory sllows) by oarrowv strips of neutral density filters against the star
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field they ssaw, or to compare the intensity &nd color changes noted with that

thru an sbeorbing cell containing Fls.. The required thicknese is resdily available.

AcEncwlisdgments

e suthor hos benefited greatly from discuselons wilth severanl associates,

especially as regards references to sources of upper atmospheric and photochemical

Tl

Or. Robert Shermmn has assisted in location of data on the absorption cross
pection of WMls. DOr. Arthur Cox suggested & oumber of references and conflrmed the
euthor's belief that reassonebly sccurste photometric cgheservations oould be modes on
photographes of & star fleld. [r. Ieston Miller has emphasized the importancs of
even aruds conlrol of the wevelsngths responsible for exposure. ALl of the men
penticned sbove are members of the Ios Alamoe Seilentific Laborsiory.

Ir. J. A« 0"Eeafe of the Thecretical Ddvision of the Qoddnrd Bpace Flight Center
genercualy discussed the cbservations of J. Glenn and 5. Carpenter, and my hypo-
thesis regarding s sbeorption. He has referred me to the excellent erticles 1n

“The Barth wa a Flanet" and encoursged my submisaion of this letter.

Future Work

I weuld; of course, be interesled in your opinlon, and that of other experts in
the field, of the above hypothesis. If your group recommends lnclusion of such
cheservations on & future flight, we may be abls to help on some pointe Ln date
sgquisition. I am sure the project would deserve review and comirol by a panel
of men such ap Botes and NHicolet.

Respesctiully submitted,

S T

BOB E. WATT
13 hmi d=lidwv.: Lir.
BEdije
HMatribution: and Orp. Ldr, J-16
1l - Dr. Jocalyn Gl

o 17
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reply refar to: BUOOrNLaml
21 February 159063
Posalhle Selentifie Visual Infe

Obtained By J. H. Glann

g o

L Twe (2) interesting cbeervstions were reported
pe defcribed by Calonel Glemn during the MA-bL Flizht.
vital intersat to obtain a more detalled description of these cheerm-
tione 1in crder thal Chas Accurecy and the detalls of what was obhsarmnmd
ssy be proparly recorded for scléntifio ewmaluation. The S obaar-
r=tions were:

(a) The report of the great mamber of luminpus partiales
apparent]ly travelling with the spasescralt at Frisndship-| sunrise;
and

I:u] The altitudes or angular view of ths
af the atmogphare.
“ The thouvsands of lumipnous particlss wers described as

travelling with the sphAcecraflt. It '_J- important that dlenn desscribe

detail precisely the chsermilonal chamacteristics under which ha
gaw the particles in oprder o obtaln an estimete of the brishtneans
of these particles. The questions that we would 1lke answarsd Are
T IE

what was the basgis of Gleamn's detemminition of that the particl
wveare actually travelling with the spatscralt and wheathar this condl-

Cion peraiated on subgequent orbits. In addition, the poometry of
the otwmervations should be Curther desoribed in order %o derive the
focmetric ddatribution of the pirticlsd ralative to the sphcscTealt's

-

window. (The precise cbservatioral time and the position of sim-
light Iuminagity oan roadily be dotermined From the oroit of ke
ppacosralt itself). Theds pirticlss oAy i geccentric in origln

aoni say be suspendsd in the ntmosphere. Thare are at lsasi t
hypothesis for explaining particles tmavelling with the spacecralt.
The intensify compared to starlight sbould be determined alsoc ms
thia 1'.'.r'-.-"|:m-. ion 18 of Importences In determining forther information
pbout the absolute mmber and cross-sections of the particles and =ay
relats To the dust content of sodiasal lipght as well as the gagen-
gahein.







DRAFPT OF NOTE ON THE SCIENTIFIC OBSERVATIONS

Toward the end of the rflight, btetween 16 hr and 47 min (UT) end 17 kr
and O3 min (UT), 2b Muy 1662, Lt. Cdr. Carpenter made 8 series of cbeserwmtiona
on & luminous band visible mroond the horizon. The most declsive cbservutllon
wWis miide wilth an alrglow Cllter scpplled by Mr. Lewrence Dunkelmsn of Goddasd
Gpare Flight Center. The rilter transmlis a narrow bund of wavelsogths,
spprox mataly 11 Angetrosswide at the mlf powver pofint and centeared st the
whvelaagth of the sirongest radiaticm of the night afrglow, namaly 5577 Angatross
The [lltar cut out a2ll other light, but pessed the light of the liuminous band,
which la thua |dentifled aa the 5577 laysr.

Lt: Cdr. Carpentar notéed thuat the loyer wss vary bright. Be found
Lthatl E'J:l.u-.'-:;.u:-L?rEu& Mujoris, segnituds 2.% was lost to sight st the brightast
part of the layer. Assuming that the (mage of Phecda occupies about 1 eyuars
minute of arc on the retfos, or 0.10 x Lﬁ'ﬂ !-'L-E].'I.Ii'|l]'.IEiL1HlEE-LImi!'.IE that =& star of
magnltude 0.4 yields 1!1]-'6 luw Iflumnalime]- we [ind that the brightness of the

lsyar is about 3 l'.mrnz'{ma:l{nturad‘_uu:l or 3 x J.EI_'+ stilba. This l= egquivelant

; iy
ta about & x 10% urgﬁtma:l{ntemu.uutl: tuking the least mechanicul esyuivalesnt

of light as 1.61 x 10~% watta par lumen for 5560 A as per the AIP hundbook. Tt
s about SO tlmes as bright me s white surfoce illuminoted by moonlight.
The angular height of the layer was found ia 5 differsat ways:

1. By direct sstimate - 89 to 10V,

2. By noting that [t is epproximately twicé the helight of
the twillght Ilsyer. I[i. Cdr. Carpanter estimsted the meighl of the twlligh!
layer sa 5 sun dlapeters, vhich means 7-1/2 degrees, hence the hefight of ths
5577 layer would be 5°.

3. By obeervetion of tha stur Phecda (U Ma) as It passed

the middle of the lumlnous bend.




Lk, By noting the time vhan Phecds wes halfway from the
lominous barmd to the harizon.
5. By notlng the fact that whan Lhe cross of the reticls
e el rl.,l-l..l LT
i sat disgonally, €% Just covers the distancs from the bond te the horizoo.

w méthod 3, va oake isse of bhe tims of ES8 Ehrou the middls
P e

of the layar. This point |8 marked by a reference to o mark on the telesstering.

hmrrebe s LoDl e e e e S T T TR T T e e b b S e
o ohes i d Gt b LF R igh" LJ_ri.'l.l‘Il"l.

m-ﬂh—m—mb—:rt'mm,cm‘y careful timing of the capsuls tape,,it

appears to have been very close to o Lh L‘i?“. capsule alspead time, {.8.;
15“‘,-0"’#5“. UT. For this foestont the capsiules coordinstss ss interpolsted Irom
the Woomers tracking data, were - longltude =72 40:0
lutitude -18” 4g: 8
heght 206 kilometers
Wt this moment, the I1ine of sight to r Ursae Ma)oris was tangenl Lo
the lsyer of maximom thicknass of 557]. The angular senith distance of JF U Ma
at this time was Found to be 1019%2'. A line of this senith diptanie s Tangsnt
to u spherical ahell of the proper redius which ts 137 kilometera below <he
apadle or B kilopeters above ses level. Accordimgly, thie cbeervation should
be laterpreted ss indlcating that the demsset part of the 5577 layer is Bt &
helyht af 8 kilometers, vhich Lo ln good agressent with rocket ssssures.
The lowsr limit of the visible light appeared to be pesr 7d kilometars;

]:I.LL I'.n:l,."du't,bm Fut..l‘y'[-. L:.me'r. mnu}dgrqt' a8/ a1g!'|.‘.|;‘f1q.s|.ht, a1n|:5|' 5 ],u::.‘l“u:lus Bnall

F
s ‘El:l.'p-p"" to, 11mjniab‘ ng'ud.d.ﬂ.llq.l' dowaward lg mpparent hrlmtnm:rn aven Ar 1= 1s

afbatly whny thid,

W0 dairidedrgwisoriaaani

The Fllter obgervation on the alrglow vas made at 178 o2® 6%, urn




Sunrise vas obsarved at sbout 1® later, while the phservetion was going on.
I% follows that the mirglow (e visible even when the twilight band la very
atrong. An attempt to obeerve .t in the day 1s certalinly Iindlcated. In zhis
nrnection, it shosld be noted that Cept. V. I. Grissom reported o grayish band
Wt the top of tha blue sky layer. (Results of the Becond U. 5. Manned Suborbital
Gpace Flight, NASA, OPO (1961)., Be remsmbars this layer as oarrow and grayish
in color, mpmaentliog an actusl] ioorease [n intensity. He polintad out Lha
approximote positlion of the layer oo ong of [i. Cir. Carpeaier's photogruphs
at the height of L.T degrees above the horiton. OGrissom may have cbesrved the
dayiime alrglow.

Carpenter did not mote eny structures, elther vertical or horizontsl,
Is thie layer. He 414 not chserve it compleiely arcound the barlizon bot believes
Lo be contindous all the way. It does not Appesr possible that thie layer gan
Aactually abasrk starlight. Any layer at this level cspebhls of absorbing =
poticeable fraction of the light [25% or more ) wouold elsc ecatter light strongly:
It would therveforse be a8 very promirent objesct on the dsylight atide. In faot, it
la not déllnltely vialhls on the photogrmphs of the dsy side. This |s antirvely
o sgreemsat with Li. Cdr. Carpenter's Impresalon; namely that the decressed
vieslbility of stars paaaing through the lsyer wes &8 contrest effect.

A remarTkabla featura ol this obhesrvatlon lo the discrepancy betwesn

the &ym matimates of 0%10° ror the altitudes above the horizon, on the one

hand, apd the results of tlmed obhservatlons on the other. The latter [odicates
altitudes of 29 to 1°. The latter are slesrly correct; for examples, Carpenter
poted that vhen one arm of his reticle vas al an wngls of bg9. [t eovered Lhe
space botweesn the horfion and the bright band. The crossemm is 1.21 ceantimsters
in lenogth and [t s & digtance of 26.7 centimeters from the sstroneut's eve.

AL sn npgle of 459, it subtends s vertical angle af about 29.6.




It thus Eppears that there is o strong Lllusion which exopperutes
angles noar Ehe horizon, snd which was evidently slso present In Mi=-f, alnce
Lt. Col. Glenn also reports T° to B us the height of the luminous band. The
11lusion {s perhaps compsrable to the well-known (lluslon which malkes Lhe moon
seem larpger near the horieosa.

Carpenter also noticed and photogr-phed the Glenp eTfect. He réports
white ghjarts ressmbling sanowilaskses, seen At sunrise on all three orbite.
However, he also sev these objects | minutes alfter the [irst sunrise and ugulin
L4 minutes after sunrise; and - ll‘“I .E‘?.n. 267, 50 and hﬁm uf'ter the esecond
gunrise. It (s thus guite clear that they are not related to sunrise, axvept
parhaps Lo the sénee of being most easlly vislblas then.

Carpanlsr managed to photogruph u few of Lhees particless. GSome of them
vare very conslderably brighter than the moon, wvhich was then very oear the flrst
guarter. At this timé, thé moon 18 mbout -10; the particlésa may hove been be-
tween -12.5 magnitude (10 x brighter than the moon) and -15 megnitude (100 x
brighter than the moon). The second (8 conaldered more likely, in viev of the
nppearance of the full moon {-12.5} as shown on MA-f photogrephs. At -15, the
particle brightoess {8 consistent with centimeter slime snowllakom. The
particleas were yverbally described by Carpenter =& bebwean 1 mm and 1 cm in
and having a atrong visual resemblance To snowllakes.

Bhortly belfore reentry, Just at suarise, Carpeater performed the de-

cipive axpariment of hitting the capsules wnlls with his hand. The blows promptly

reaulted In the liberation of large numbesrs ,?f particles. It ts thus clear that
st laast those particles obeerved in the Mi-6 flight emsnated from the capsule.
The possibility that the particles might be dye parker or shark re-
pellant, both of which are green and both of which are exposed %o the vacuum,
wad consldered by Mr. Frank M. Crichton, HABA capsule inepesctor. Crichton had

tests made which desmonstroted that nelther materisl tendad to escepe [rom Lhe
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package ln & vacuim. The possibility that It might represenl smull purticles
[rom the flbargluss insulstor wes slad comaldered) lm view of the csmallne

the rMbers, 1t appears likely thut thay would Eave been blown evay st onos,

liks the Inr confettl. The dynsmlc preseure of 1 dyne 55 o sulllclient Lo
gy WPy
= § |

ramowe oh Dnr:n,.kwig_r,t._'ln,g lpas then sbout 10 ts 100 milligrams o ; wh_och

corresponds to 8 thickness of the order of 0.4 to L mlllisstear for sosl
inllEary subatances.,

As mentiomed in the MA-6 report, there are twn plausible sgurces
within the capsale for these particless.

(1) Bnov formed by condensation of stesm
from the lllfe-support system.

{(2) Bmall particles of dust, weate, blts
of' inaulstion andi other sweepings.

The latter are very consplouous (n & zem g 20viroment, vhen thars
is nothlng Co ksap them down; fL 1% [ound o be extruordisarlily dilffieult %o
froe the lnterior of the capmile of such materisl. Undoubtedly, the exterlor
parts of the capsule which are exposed to the environsent will contaln thess
thing=a, and they undoubtedly play s part in the Glenn effect, In particular,

grikscrev ghaped plece obeerved by Corpenter wes probably &8 Sarmning er
erhaps 4 ravelad plece af Lnaulstion.

O the ather hand, there (g conEiderabls svidence whish pointe to
gnov as Lhe source of the majority of the matarisl. In the [irst place, watsr
i dunped out of the capsule in fer lerper quantities than soy otbher mubetunce.
In the second plesce, the materi=l looked liks encwllakes both to Glenn =nd to
Arpenter. In the third place, the Irejuency with which the Glenn effect 1=
reportsd by Carpenter appears to be correlsted with the tempersture o the
extarior of the oapsuls as recorded by thermoocouples in the shinglsse. The

temperatire wos alvays lowest at night, lalling to tempemtures o -15YC Juss




belore sunrise, and rising to plus 10YC just sfter sunrise. During the second

the tempe-atures were lower, reavhline aboilt -25%¢ during po=tlions of the duy

¢ sk - c .
From sbout 3 o", CET, on the secomd period af sunlight, the tempereiurss wers

sher, .nd oaoly ane particle 1a mentloned.

1[' Ltk #ffect L& indeed due te oofplensatles ol molebiirs i L
brgad eml ol the capsuls [a & more likely source than the nparrow and, becasse
ne iamperatures were 2000 or sore higher wt the narrov eml.

Tha comdensation probmtly took place 'naide the cspeuls,
outside, becouse éven at the lowest recorued shingle sap
Lee vopor pressure ovex loe amounts to Abous 0.079 millibers. TEhouch thia
nmessuse [ very low, (£ greatly excesds the amblent presasus=s st the lowsss
capsile altituded. Acoordingly, it 18 oot posalble that saowllakes should lors

lar these clroumstuntes, aven Lhough 1t ia true that the cepsule musl be
surrounded by sn expand lng atmoppheare of Waler vipor.

IT the water-vapor expanas meely, € |8 vlear that the preggure

gtance of 1 meter rom & Boale 1 em in dissster will e of the groer &i
LA UO0 af Lhe presdure abl Lhe hole. Heace (L e Jolely cleur 51 Lt plesdire
ng lde Lhe topauls will be fur higher Cthan the optslds pregsure, Lo cpibe ol L
presence of 18 gne-cantimeter spertures. MeEnce condénaaticon within the capeuls
a more llkely than condansation cuteide. [t 18 motewarthy that s “ormation
af rime was notleced elither on the window or on the balloon string. It
aldered most likely that the pasticles of the Qlenn effect are enowilekes [ormed
n the vapeuls, betwesn the cabln tulkhesd and the heat shisld by the steanm
gxhsust from the 1lles-pupport system. Il {8 supgpgesled Shat they esiupe Lnto
gpace through the portes;, being driven outwerd by the expending wapor. Rots
bhat at 02 32 47, Carpenter noted a particle moving Caster than he. AT Q2 20 00,
he planned to ohsarve sunrise and wus facing forward. 'Ihis particle wes thereby

probably seen esat of him. Most of the particles are seen behind Hitm sand Jelling




buck. Thie supporte the ldea that the particles probsbly are pushed cutwerd by
the expanding stesm Crom the capesuls, before they begin to stream buckwani. TL
g probabls that mony of the particles lodge on the outside off the capaale,
Eince Carpentar s gulte sure, from the directlon of streaming ecroas tha
window, that the particles came from n point near vhere the knoocking was done.

Carpenter obininsd two excellsnt photographs of the sun whan just

sbove the horizom. These photographs plainly show the flattened, ssussge-

SR et ey phon¥ wtn® i phe = atr bihg Hate gl g il st 0 TRE PO o4

shiped Torm photograpbhed earller by Glenn., Caloulatlions ol this theoretical

shape ore belng mades at this tims lor compariscon with the astrooeut observatlons.
The flattepnsd shape is dus Lo the fact thot the lower portion of the sun's disk
g seafl through layers vhlch refract the light much more strongly than those
Lhrough vhich the Lpper part s seen. Az a consequence, the vhole 4ok appears
flottensd. A slmilor, bit much smallsr (lattéening hos loang been known Lo be
obpervable from the jround. A part of the ntereet of thls phenoménon oomes
from the fart thst at great dlsteancea, Bs at the moon, the affact of thisa ra-

fragtion is to maks the sun appaar oo a red rFing of lighl around Che earth

||-|"-I ail



BCIENTIFIC [EBRIEFING

Jwne 1, 1963

{First Experiment - Flashing Light)

John McKee: One of the first questions that I have regards some estimates
you made of the beacon distance. Were thoee based entirely oo the mowledge
of bow bright it was from previous aircraft training or do you feel there
was aome other distance cue somshow iovolved in the test.

Cogper: Nos If I bad no previcus sxperience om the light, I dom't belisve

I would have had any possibility of telling how far it was except that oo

that second night pass after sjecting the light. Apparently the sun was

shining oo it as I sav this steady glow, up to sbout my level on the orbital
path. At that time I had & little bit more depth perception om it end could
seam to note the proper drift on 1t: That vwms the firet time that I saw 1t
Other than that, it was pretty wall related back to what I saw in the planetarium
and <o the experiments we 4id on the siroraft wvhen ve had redar measuremsnta.
McKe=: At the time you deployed the light you sald you felt it deploy; did

you potlee the piteh rate? == or vhat was the sensation?

i

Coogper: Ho, I didan't notice any rste &8 such. T eould reslly fesl 1t in
the spacecraft and t0 me 1t felt just like there were doors banging open
dovo there as 1t dsparted and Just a little bit of a Jolt through the
spacecralft. It vas & good solid thump vhen 1t toock off.
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Belratific Debriefing -

Bill Armstrong: Actually Gordo, it turned out, it gave you about a half of

& degree per secopd in the opposite direction. This was very apparent on the
posiflight record. You can see your thruster actiom vhen you start to pitch
up eod then ms you coms right to the bottom of the curve you can ses this
1ittlie blip on your rete; and then the sttituds startsd beck the othsr wey.

It vas real definite. Sowething on the order of & half of a degree per ucuntl_,
or & little more. It wvas real dafinite wvhere 1t occurred. Well what it doss
in start your pitch back the other way. If you remember, you never did use
any thruster action to go beack in the other directiom, to pitch back down alter
you deployed. You wvent to cage - to retroattitude and tha sttitudes just go

angd start back over. It v real élear oo the records whers it went out.

Ghepard: Bay, in regard %0 the firet question, do you think becaussa you
had the earth as background you ecould Judge distance, becauss you had earth ,
as hackground?

Cooper: I think poasibly so. Of courss it's like an alrplans when 1t's

g cimsidershle distance out. It is almost impoesible to Jjudge the distance

BEvEy. Jfou can tealk yourself imto balisving it 4ds almoet amy distance from
YU Anﬂuhn.nLtpuminﬂmrrmﬂ-uyhlﬂubltmpzmpectim
om it. I dld feel that I had almost judged the distance on that first try,
In fact I didn't even believe that was it vhen I first paw it. I couldd™t
think ufmgthingehuthtﬂ_mlﬂhuh:titm:uﬂunliﬂlight. AnA

g8 1t turne out looking back nov on it, I am sure this wes becsuse the sun

'.i't




Beieatific Debriefing L o

bad not completely set; I'm sure my retro peck area waa in the sumlight.

I'm vure that is vhat I sav glowing,--vas the sun reflacting off of 1it.

Altbough I had not sesn it from previous viewing om the day slde or the

nigkt slde.

Fciea: %When you dldn't see it on the flrst night sids, 4id you have aoy
personal feeling that the light wean't flashing? DH4 you correct your
sttitude vhen you didn't ses it or 414 you have any feeling vhat the problem

vaal

Cogper: 1 Just don't bave any ldea. 1 kept doubting myself. This was

tha first time of course that I had ever trisd aligning to small snd forwmrsd,
s 180" ymw as we eall 1t and of courss aligning on the night side. I began
to doubt that I was aligned properly. I went to the star charts and rechecked
and found in fact that I was not quites aligned correctly at flret. Duf theo

I did double check and found that I v =-- I'm sure peveral tlmes thru the
night I wvas aligned exactly om and in using the horizom line just about in
the middls of the window sven moving up and down almost inveriably. I Just

dogn't have any idea why I didn't sea it.

Bill Armstrong: You 4id changs your attitudss? That wes one of the things
I wented to Know. Do you remssber at the begioning of the nlght phase; did
you first start looking lov snd then toward the end loock high or dld you

Junt sort of scan the area or what?




Sciestific Debriefing e :
Cooper: Well firet I started trying to get my 180° yaw point. This in

not the sasisat thing in the world to get on the night side, and particularly
whes you have to go loto your star oharts 50 mimutes shead of whars you bad
pormally been used to using them. Lifinally 414 find star patterns that gawme
me Lhe proper orieptmtion. I was uwiing, around 15 to 20 degrees pitched dowm,
I wea just keeping the horimom in the sort of bottom part of the window and

I got sround this aresa; I then tried varying the attitods up and down :::-

iook for the light.

Shepard: You mentiomed in your report that,--you talked about approximately

23 minutes after you caged your gyros, that you saw & lot of lignining

particularly in that area.

Cooper: Well, this 1s one possibility that there was a plight congpromles
t0 'the light: Partlicularly on the firet night side there wvas conalderable
large lightning down there. I found concentrations of large thunderstorme
right up in there and aavw quite s 1ot of light Oashing throwgh felrly
large eread. J1 #till dom"t belisve that &ven oo the othar pight alde; 1in

of these I Etlll ocould see the 1light even wilth this s& & background.
It is 7eally not an excusa for oot seeing it and I really hooe=atly can't
gay why I didn't: I had begun to doubt that 1t was really fDashing.

Mc¥=a: ias the moon ever s problem?




Bcientific Debriefing =54
Coopar: 'The moon was prooably idaml. It wws down o0 about s third moon.
It vas & very distinctive moon when you could sea it but 1t waan't causing
the great amount of light thet & full moon would have caused. I could pes
the glov on the ground,; oo the clouds and oo the land, ir'rmﬂmman. It
was oot enough %o chllterste all the siars, or when the light wvas saort of o
the direction of the moom. It didmn't satter. Q. Was the light ever close
o the moon? A. No, thas light wa never close to the moon. The moon come
up Just at tha last part of the night. It wan oever close to the moon
because the moon was Just coming,-- the moon came up Just at the last part
of the night. It had not besm up very long before, bafore I bagan to get

daylight.

Ei11l Armstrong: This is s real pussler. We locked at the tempersture fraces
in the retro pack area; they ram coclar, this flight. Around 60 or G2 degrees.
BFill Carminss said that they bhad sctuslly flashed the light at this lowss
tomperatures without aoy problam. Be talksd to Langley pecple and he says

that if the light had !‘:ld.lﬂ"ll'ﬂrl'ﬂlﬁ first time 1t wvould have never

warmed snough later in the flight to start Clashing. It 18 hard to visualizpe

it rot having besn working the firet time and then worked the second tima.

Io you think your stiltude sees pould you tell any difference in your
attitude the second night vhen you sew the light. Io yuaw as comparad with
tha first do you think you had youwr yww ploped down better thent




Gclentific Debriefing - .

Coopar: Well, not rsally. As I went imto both night sides T could pretty
vell estimmte 150° yaw. The firet night side I wvas not completely around,

I startsd yaving saround and night vas suldenly upon me and I wesn't guite in
the full 180° position, se I 444 have to humt for the 150° positiom m 1ittls
bit: COn the second night side after I ajected the light; I was alresdyr in
my 150" position before going into the night aide.

Mercar: How high above or balow horisoo lioes or window did you lodk for 1ight?

In gther wvords hovw far down or how high 414 you go with your pltch sttituda?

fogpar: Oo the first night sids I allowed it to drift wery, very slovly and
charged them as I needed to, very very slightly to keep oy ysw on 180° and
it varied back and forth very alightly., But I went all the way dowm to
whers ths horisoo would nllt.h-ihnhﬂzﬂnvudunmﬂ::ml' Junt hu.n:lr.

LY

hgd the horizon in sight.

Bill Armstromg: Did you ses it come right awey vhen you looked on the sscond

nightt
Coopar: I Just barely got ioto the night.

Bill Armstrong: In cther wvords you picked it up right awmy?
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Cogpar: Aleost, Almost as It began t0 gat dark. Of course 1t pets dark

just like that, Zam it gets dark. I had just,--it wvas dark earth background '
and a8 I sy my first fesling om sesing it was definitely coming from below
vary vary slovly. As I wetched it was gettling bigher in my line of sight to the
earth. In other vords as I was holding the esarth on a fixed place on the
vinidow this vao coming up: It was coming up in relatiom t0 ==, and e

fonlly up to my level. And as I saw it coming up it was solid light. My
firet though oo it wvas that it looked just like the missilss that I have sean
lapriched ot night from Caps Oansveral; when you're flying at oight at a high'
altituds abd pes them lamched. It didn't have the sams glow but it wea

very vary bright, and solid and seemed to becoming up.

Bill Armetrong: Thet is somethling else we checked ioto. It would have been
imposaibles for this light to bave been steady for you. It is necessary to
fully charge the condenser and then get o gquick discharge.

Cooper: That's sy I think 1t st have been the sunshine oo 1% from behind.
Becavss of the altitude we were both at; the sun would be shining oo it &b
that polot: I had Just gone into the night slde. Even though 1t wvas dark

if 1 hed yewed around to sero yew it would hawve besn in the bright sun.

I
B{1) Armetrong: Wes 1t sbove the horisom when you saw it flashing or wvas it

gtill in the hass layer, or vhat!
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Coopar: It wvas Just still slightly below the horison. It hed come up almost
to the horiszom. It bad been & falr amount below it when 1 firet saw it. In
faz: I was pitched dowm to about =34° and T saw {4 towards the bottom part

of =he window when I firet plcked it wp. By the time 1t got up to whare it

muﬁal&dﬂpﬂnhﬁ.ﬁlr[muhtimtummdwl.mﬂn:'li..a;ht]-,I

suddenly saw it flashing.

Bill Armstrong: That's jJust vhers it would have been. If vould have been

Just coming to the horisom.
John Boyotoni Waa this predominsntly sbove the horizom?

Blll Armetrong: In the firet orbit, po. 0Oo the Flrst orbit & 15 very low.
That is why he might oot have seen it the initial part of the orbit:. Oomovhere
about 20 or 30 mimstes thru theinlght slde, it passes through the horlzon

and then 1t goes about 25 or 30 degrees high. It goes through s fairly

ierpe aogle change at first; and the further out 1t getes of courss the

pon ler the angle change is. The second night after dsployment just asboub

gt sunset 1t starts up through the horizon and then all the time during the
pecond night phase it is sbove the horisom. Then the third ome 18 above the

hor“son all of the tims.

Johnt I he is ot sero roll shat is the maximm visusal angle of sight through
tha window!
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B1l Armetrong: You get a 30 degree angle view through the window. From
the top of the window to the bottom, _‘iﬂ-#g. Tou can ses over an eleveatiom

varistion of 30 degress.

vohn: How far would ha have to plitch down?

Bil. Nmstrocg! He would probably bave to be below retroatiltude. He had

o nlmost have all earth in the window. Probably sbout 30 degreass.

Coopar: I hed & few comments thet I mads on the onboard tape about the light:
"I nm at last dsylight going imto dark”™ I had been looking for thet flashing
besron. “This 1ight in sight is below me. It 1a guite & brownish reddish
brown and copsidersble altitude above the ground.” In other words I waa
copvrineed 1t vas pot a 1light down on the ground but it bed movemest:. I
mentioned several other 1tems here such as this light belng vlalble emong

the stars. "The light 1s flashing, now. It is the light. It is guite
bripht and guite discernible. It appears t0 be sebouwh 10 to 12 milss sway.
I'm kseping 1% exmctly 1n the wiodow, About the order of & second magonliude
ptar now." sod that time was 05:11:34. "The light is stlll in sight in the

penter of the window.™ i

Blll Armatroog: Did you,--acsording to the voles tape it indicaten that you

may bhave yawed awwy 8 little blt then and then came back. Is that righth)

D4 you yaw awey and then coms right back to it}
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Cooper: WJust onoe,

Bill Armmtrong: Ddd you do 1t tvlce or Just oooe?l

Coopar: No, I kept 1t in aight for quite awhile apd then yawed swmy from 1%

and then came right besk.

Coopar: At 05:13:40 I made some commants om the Milky Wey and various

things and at 05:16:35 the light wes a8t111 in eight. Thunderstorms were

in updsy 1t st the moment but 1t wme ptlll guite dlstinctive. And this 1is

st 05:180:05.

All. Armstrong: ‘What brightneass do you think ou nemd 10 Jou are going Go

ity 0 atquire soma target in epacea.

Coopar: It was very digtinetive both times. AL this brightoess whers 1t
wmE on the second night elde alter The ejectlon,; LOoth tlmss 1S wam very
distinstive more thon the Lrighntness of courees, 1t was the Cleehing. Do
the third olght plde It woes extremsly falnot bul the D=shing nlilowed mai bO

I wouldn't bave been sbls %o see it the third night but for tha

Bill Armstrong: Do you think thet sithsr at the inltisl scqulisitlion of the
thing or even toward the end of the second night phese the brightoess would

be pufficisot if you would be trying to locate a rendesvous target?




1L think with that brighntoess, 1f yom
Ehaing mnd with

readily.

gimllnr expariments should be oarried

LI OO LRI

the mlddle &f the night

Vid such SANt 1T vas

he soan pattern you might
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Bill Aomstrong: TYou feal brightoess sultsbls for & rendasvous targot

be pomething on the order of second or third magnituds.

SoOpard Jed.

Billy That's one of the maln things we wanted to find out. Does the brightness

of the pecond night look about rightl Wea the third oight toc disT

the third ooa is gatting a little too Alm.

fhink you beave got to bhayve good aighting ioformmtlon o plak

thees up even with bright lightl

1t 15 & pretty blg ey st night up there and there are o lot

I $hink you're goling to have to have pome sighting date

Whet aboul the Mash frequency rabal

Cogpar: I think the flash rste could be cut down: 1 thilok you could magte

hadye the {lesh rate. 1 wvould rather see 1t twlce &= bright and ses 1%t flash

EBalf ss often. A flesh rate, eaven Gos oveary two seconds 1o still distlinstive.
2

Meybe not guite as dlstlnctlve as the one per secomd, but 1t gtill wonld

sttrast your sttantion.

Bill: Hew sbout the deploy marks?
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Coopar: Those deploy marks worked real well:. They were excellant for petting

ion retrosttitude alsc. They poeltlon your head to a real poaltlve poeitlon.

Bill: We have read the attitude records pretty carefully. You wers between
20 pod 22 degress; 50 you vers right in there. Do jyou think the window
Ennicpad, the digcoloration of the windew, might heave had significent affectl

Do yond Ehink 1% produced shoiggh attemeation o ceuse amy troubis?

Coopar: Actually I tried and tried to note hov much stteguation you get at

pigkt: It's Just a fev seconds until the time you get dark-sdnpted; I thought
you cecome dark sdapted very rapidly, and T didn't ses or note oy real attemiatlon.
I A gure thers vas aome 88 there was deflinitely emudpe layers thers. But

it didn"t sosm 0 bB.sss The bright stars sure seemad bright.

Bill Jrmetrong: [Hd yvou sctusally see the light apminst the groundl

Cooper: Tes: I mais this comment hare that I oven saw It against tha

thupderastorm.

John Boynton: ©opdo, you talked sbout the flash rate. The flash rate in

your debriefing might have been slightly belov a flash per second.

Cooper: I did it on the tape. I counted off here on the tape S0 You ocould
get it off the tppe. I counted 1,2,3,4,5,6,7. It seemed to me thet it wms

alightly plowver than ops flash per second.
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Gueftion: What 444 it check out?

Carmlpest 62 [flashes per mioute).
Billy; LDdd you maks attempts to ses 1t on the day sildsal
Loopar: L Sure did. 1 Devar sav 1t thea.

Armstroag: It should have been closer om the day slde than 1o the night
porticn. It cams 1 closer and started out vy some tims during the first
dey pass, DBafore you plcked it up 1t had started ocut agein. It dhould

hove besp io to sbout two miles pometime during the firat desy alde.

Ooopart At first I wma on 1B0 degrees yaw, and allowel it to drift off.
dide't find it; but before I got to the pext pight slde, I brought yevw back
to 100 degreea. There was a posalbllity I missed 1t there.

[Hd tha flash seem very comelstant? Tdd the brightness veryT

Coopar: Yes, it gseemsd to be very conslstant.

Carmdmsm: il you see 1t tunble?

doopar: I oouldn't tell any tumbling.

Oarpinsa; I'm sure it was tumbling.
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Bill: The gpread of light isn't too gresat.

Cogpar: It is pretty hard to Judge the light lavel.

Mercar: Ddd you ses the stars during this dayl

Not this particulsr arbit. No I didn't.

\Bacond Experiment - Balloon Drag)

Dey: Mr, Carminss will you glve uws & quick run-down om the belloon experiment

fallire?

Carmines: 1 talked with Instrumentatlion peopls and sveryone agresd that
we really don't know what happensd.: We had one releay mctumbte. There are
peveral poselblilities. To me the moet likely place of trouble ip tha fioal
plug: The pins ara oo the pigtall snd in putting this together you csn bend
theete plos and get A& misalignment. We checked the plug and in thls onse the

pin i oear the case and if 1% benmt 1t could pround.

BFill: 7The sguibs were in parallsl and & ounber of tests showed elther ona

of the oquib would fire the latch. The most probable ceause I8 1o the oliroaltry.

(igeussion on Cround Light Cbeervation)

Bill Armstrong: How bard wes 1t to plck up the llght when you {lret sterted.
rid youo heve troubls pleking up this groomd 1ight at all¥
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Coopar: No. It was just a bit further to the left than I thought 1t would

h:'!
Bill: More towerd the center of the window!

Coopar: No. More slightly to tha laft of the window. I eould haowe besn
vewved of T & littls., I thought the pattarn of the little town, it wea by

wes really more distinetive than the light. If I hedn't koown the light wes
there I wuldn't have salscted it in preference to° lota of other lighte I saw

oo the ground,-=-11 1t hadn't been for the little horseshos-shape town.
Bill Arpstrong: Waat brightoess 4id you see at this etbitudeT?

Cooper: I would sxy it wes sbout between third and fourth magnituds when

I first maw it.

Bill: As you eomtinusd to cbserve it did you notice it disming?

Cogpar: No. I oould ges it for several seconds. One falicy of the ground
lighte is that you are moving on the ground pretty repldly. You dom't have

pany ssoonds to-obsarva aoy fizsd pointa on the ground: It's moving right

on poet you and gons fairly repidly. Of course a8 1t gets oo out 1t geta dimmer

and dimmar,

Coeatilom: Heve you any ldss how loog you were able to obeerve 1tV
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Cogper; Msybe a8 long a8 &8 mioutes I dowubt 11 it was that long, probably
30 or &0 seconds., I loat it because it got too wesk. It wea & loog weys

from pelng stralight out oo the horisem but as it got oo up towvards that

direction 1t faded outs

Aill: Jlo checklng the plot, it locks like it warles from a little over
gecond magnliude when you forst saw it to about a sixth megnitude when the

ilight was turned off.

Moles: Do you koow what sngls you pltehed down tol

Coopar:. I balieve it was to =40. I wan then st the angls we were suppossd
to plitch to. I apparently had sased off in yaw. However it tracked pretty
well right up the window. 5o the yew was fairly well on. But the

light wes off a little further to the laft.

Bill: DTHd you ever look swey from the light snd then look back? Were you

gbla to do this and plck it wp againl

Joopar: I took my eyea off of it snd had them oo the photometer and locked
through the hole in it and extincted it. Turned the dial the wrong way in
the dark, and I did extinct all right. 1 thought 1'd get a good reading on

it I gave thet device up. Tt 4id extinct.

Bill: Ddd you sver notice any change in the light?
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Cooper: Yes, it pot dimmer.

Mergery Could you ses lights of citisa through layers of clouds?

Cooper: I saw & lot of citles undermeath the clouds. Cme of my best retrofirs

yaw ulignments was over Shanghai.

Mercer: Were light patteros more distinctive than individusl bright lightal

Doopar: Yee. 1 was over the east coast of Australis. I sav thres very

distinet eity light patterns thars arcund tha Malbourns ares.

Paul: Wheno the light dimmed oot did you loss thelight flret; or the

citlonl

Cogpar: I lost both in much the ssme period of time.

Jooea: D[dd the ground-light sppesr sharp a8 & polot source or wma it

di fiused?

Coopar: It was more diffused. Not a sharp poiot. You ocould ses 1t was o

piogle light but it wvas oot liks ths stars.

Bmithi You think & flashing light would be preferable?
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Coopar: Delfinitely: The idsal would bs a serisa of lights. A better
cosbinstion would be & seariss of flashing lights arranged in pose pattern.

Mevba liks a running rabbit strobe pattern. I am surs it wouldn't have to

be synchronized.

Bill: You mentioped how fast fest you were moving. Do you think you hed :

engugh time 0 make use of some 8lghting device such as a saxtmot?

Coopar: You areg!t golng to be able 0 take very long readings. You're
going to heve to be set up and ready to go, and you're going to heve to have
gome devices thet are really usable. 7Tou figure that when you get from the
west cosst of the Unlted Btates to the east coast of the United Btates; the
ground is movieg under you falrly rapidly in ten minutes. The ground is
moving too fast. TYou Deed to have some devices that are really usable and
you need to be set up anpd ready t0 pos I gusas you have about 20 to 30

peconda for a resding.

2111 Armetrong: Coa of the phasea of the Apollo misslon reguires a poaltlom
fix whiles still in & halding erbit. Bafore going imto the tronslunar phase
plghtings of earth fixed targets for mavigation would be about the pame as

v excparisnced in the ground light. Would this be prfacticablsl
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Cogper: You'rme going to have to be right on in attitudes. You're going
to kave to knov exsctly what time it's going to occur. I'd gueas you have
sbout 20 1o 30 seconds to do your sctual sighting and you have to have & goed

angls off to do 1t.

Bill: How sbout the brightoess Gordo? How do you feel ebout thiz peart and

leaving the flash part out of it7 Was It bright enough llght to be s=sn

ehnily?

Coopar: There were & 1ot brighter lights om the ground.

i'm sure of that but do you think this is sufficisnot?

Coopar: You can des 1t. If you look for it and know it is there and I

you're lucky. Knowlng where to lock for it and no clouds there; you csn

spot it. (And swey from other beckground lights.)] I still think s pettern

vould ba better then golang to & brighter light. 1 dom't think tha chengs
in the brigotoess of the light would be s effective s mslking soms kind

of & pattern.

Jomas: Did the ground lights twinkle?

Cogoper: Yes. Just like the stexe do loocking st them from the ground, vhere
a2 the stars don't twinkle there.

HoFes: I would like t0 mek: You peemed t0 heave seen our lights as we

expected. You savw scme objects oo the ground better than we expectad. Can
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(McErs coptinued) you say why you saw such small items?

Oogper: I wves coming from Houstom the other day 1o a 102 snd I ooted 1
coulin't ses nearly as clsar arcund 40,000 fest, particularly 1o one area
that [ vns i3, There was a lot oF hase and it wms gquite husid sod I couldo't
distinguishk things on the grousd very well but yet when I got isto the west
coast of Florics and got ioto en mred that was scmewhat clesrer, st the sams
altituls I could ses many things. I thick agein, that it depends on how much
usde Tty you Deve and how mich heasge 18 in a0 eresa. I passsd right owver tha
vieinfty of Los Angeiss and Gan THege and osver gaw them at all. I wvasn't
vary surprised. I could see vhere they werae but I couldn't ses them. I
passed right over Hlsml sand Miaml Beach and I could sse that thore Was &
town thers. There wes a lot of bulld up and eclvillaatiom. I could see

the plreetes but the bulldings wers oot very distinet. Dut yob Ovwer arcas

of Bl Centro end the Balton Bes prd the dry lake aress I could see tremecdously
estar detell, and individual roads. Over the Himalmyss, up in Tibet, of
goures there you're above & good portion a certain amomrt of the stmoephers

I suppoge, I wea really surprised what I could pee. I found scoe Teal
detalls and little villages with maybe 20 or 30 houses [ suppoas, stood out
very distinctly. You ctuld estimete the cumber of houseés end L & house VES
s infividuelly ewey from enythiog else I gusss ssninst the rlght color
backiroand, the yard, I could discern individual buildicgs. I Bav & msher

* them with sooke coming out of the chimnsy. There was snov on this upper

=y .
e W mas

very saody blowy, dusty Tibetan mres. I could pes & 10T of lskes som® partisily

froces over aod some Irogen sollid. Whe vislblllty wes tremsnious, 1 could

gee vehicles that I assumad weres trucks. I could see thex kKloking up dust.
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(MI! Horigom)

Ir: Peterscni The pirpose of thess plctures 1s that wve are trylang to
find definite informstion about ths asrth for Apollo goldence. This 1s ona
ef a group of four pletures taken in four dlifferent yuw directloms, ope 1nto

the sun: Is this mansuver an expensive and troublescoms thing to dof

Cooper: It takes control power) 1t takea cootrol fusel; 1t takeas %Ylme.

Howsver, it is not real expensive as far sa fuel. You have to stay power

ups ®e debsted beack and forth about the most accurste way of making gure We
gst these [}H’]G pointe. We were s little concerned ebout mccurscy mnd decided
to stay povered up and utllised the gyros to locate the ETIE' positions. But

it does take that period of tlme of power to drive the sutomstic gyetem, and 1t

dosa teks that fusl to move around.

Dr. Peterson: I poted you mantion 25 hours 20 minutes. At that momeph

theare 15 & hole in the transecript. 29 hours and 20 minutes. "

Coopar: I got those at 25 hours and some odd minutes when the moon was pet
in the west: It was right where we bhad planned to get 1t the Clrat tloe.

¥e rescheduled them later in the f1ight if we didn't get them st the ariginal

time:, Pubt I took them as planned initially. Did those come out all right?

Dr. Petersomn: On two of thoes 1t waa poasible to locate the moon. This 1s

pot all of them.

Bill rmetrongt Yes, thase are all of them. (Looking at plotures)
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Ir. Peterson: There is a smudge in the middie of the window. It could

hisve been scoldently copcealed. Since these pagntives are only suitabls for

elierodensitometsy thers doessn't oeed to0 bte any discussion of the deteils of

thelr algnificancs.
frared Westher FPhotographie Experiment)
Dy I would like to mowe on to IR Weather photography.

Bowles: This axpariment went very well and ve got the information wve
wunted. Thank you very much. Did you have aoy trouble with the camera or

iltear haldarl
Fone at all. It wvorked wery well.
And the lens opening of 5.61
Coopar: It was exactly-on whet was sarksd on the megasine.

Boulaa! There are six pletures at the end of the series and I can'™t idembify

them. © DO you bave sy idea whéere they could have besn taken?

(There was a lot of tabls discusaion of pictures here)

Coopaert This vas after the Florida serlea.
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Gou'es: You made the remark that you were coming over Africs. Do you have

any more informstion? There wes none in the transcript.

Coopar: ‘Wnat bases wma this onl

Billi: Wasn't opoe of them over the coastline?

Cooper: Yes, I did ocos right on the cosst of Africa, I got one coming

right ovear the coastline. Ancther cne 1 got almoet over the other cosat; down

townrd Johsmmesburg; 1t ves an inland ploture, almost the northern ares.

Bouw=a: The last four are & mystery.

Bill Armptrong: It looks like you hed about & quarter inch motlon on frame.

Cooper: I'msure I dldn't. I wes holding the camera Just like I was beforo.
We might check the camers.

Boulas: What was the domlnapt color of the earth over Baje Callfornisl

Cooper: I found that the gresn showed up very littls. The only really

digtinot green that I saw which showed up mch was in the high Tibeten ares.

+ wes B bright emarald green, by some of thoas lakes. It lockesd like &

copper sulphate mining sres. The browns of the Arsbisn Desert Sand showed

up guits distinct. The Bahars was oot guite o browvo slithough 1t 4id have
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|Covper continusd] a brown lock. Everything predomisantly haf & bluish
cast, AllL the wvater;, all ths sea water, looked very very bright hlus.

Even the Salton Sea locked vary blus. And areas we know wers heavy forest
aredd locked kind of blus-gresn. The areas that are definitely browm you can

tell they are brown.

Boules: 1 bave & gquestion om the thunderstorms. OCould you hear ststic?
Cocpar: 1 could hear it day or night and oo both HF and UHF. Tt wvos almoat
ingtactanecus: As I would see the lightning and the clouwlds light up I
would get the stable.

Boulas; What is ths frequency band oo HFT

Coopar: HF 1ls 15 pegacyolsa. The static weas louder in the HF then in the

UEF: You eould just hear it, it wasm't high magnituds.

Boules: Was there a difference in loudness between Aoy and oightt
Cooper; I thiok night side was coosiderably louder: OFf courss I noted
thurderstorms wera louder oo night side. There were large masses of

thunderdtorms out to the east of Australis.

Boules: TDid the flash cope from balow tha cxpsuls or could you look off

et oo ooglel
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Cooper: I could pot see distinet lightoing patternos. It Just all 1it up.

Tha vhole cumilus mass of clouds would light up.

Boules: Dld you notles thundsretorms between Hewali and Californis.

Cooperi -Tes; several ofT the west coast of the United Btates. I don't

rempmbay just how far. There were several cwmilus buofldups.

Bowes: Ddd they look like the uwsusl thunderstormat

Coopar: They weot oo down 40 & stratus deck oo into coast oo down about

Loa Angales. They stood further off the coast than up porth.

Bowles: Tdd you see any long white bands of clouds along the ssast cosst in

the troplical areasl

Cocper: Yes. Ope wes over the Arablap desert that was gquite distinct. 1

took a ecolor photograph of that.

Bouleg: Wes it a very sharp lina of clouds with bulld-up Im I%T

Cooper: Yes. Number 10 picture ia over the Arabisn dasert ares.

Bowles: Over ths oteans did you notewwide bands with perhaps clsar ares

e 1t
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Cooper: Wo. I ooticed several lerge cyclomics. I did pot notice amy very

distinct sharp bands. Howsver I 414 motice troplcal thunderstorms. Hanr

+ha Solomon Island Areas thers wvers & lot of low streets and ridges of

smaller cumilus clovds., Thers wers little rowe of them.
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Bouies; Was the horison alwveys & sharp line?

Tes, day and night the borizon was sharp. In the dsy you have this brignt

blue bund arcund 1it.

Boules: Boms photos sbhov the borison seemed fusry.

coopar: Io the Himalayves on & couple of occasions where the horison wes rough
due to the mountsins, the horizon wes still wvary distinet.

Saules 0ld you ses ths moon &t the tims of ceocultstiond

Cooper: Yes, ssveral times. I waa sorry I dld oot get plectures.

Bouled 0ld you ses & BAlo Arcucd Ehe moonT

Coopar: T BAW 0o sign of A hala. Jt was quits sharp.

Boules Did you ever ses & 8light flash? DMd the soon's color changs at all as it
vent through the atoosphers?

cooper: Na. I was looking for this too. 1 wvas disappointed in the moon scenes.
I didn't see anytholng distinctive at all,

Soules; I made & gketch of base layer. Would you take & look at 1T &nd tell me
what you Shlak!

Voas: Gordo, would you draw it oo the bosrd?
(Pariod damonstrating oo blackboard of borizon; hase, sto. )

Cocper: This {8 the earth with & sharp horiscon on the sarth. The lover haze

level wEs alwiys undsr me separated fron the horigon. This whes not o real distioet
lipa, It was & 1ittls more dlstinct and it appedared to be the poms color s Lif 1€
vere & cloud and as the stArs would pass down through it you could track s fairly
high order of magnitude of star and you could track 1t dowm thoough hese and 1t
would appear real bright as it came down through it.

Soules: About what magnitude ocould you seel
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Qooper: The stars in the Big Dipper conild just be sean. I ooted the Big Dipper

with tho bottom etar sinking down imbto 1t.

Boulea; Tohe top of the layer would be how many degrees above the horlzon?

[
Coocpari 2 flgured 1T WaS ADOUL BlX OF seven dagTess.

i

(Long period of aketching.)

Fetersca: Would you estimste sny appraisal lo terms of stellar magnitude? You
pxplaicod that the fifth magnitudes could be seen, dld the wesker stare go out

in oAl Areal
(86411 11lustrating.)

fote: Duaring this pericd when Cooper was taliing end sketching oo the board,

the recorded commants are meaningless.

Cocper: 1 can't recall & single tizme &t night but what 1 saw the haze loyer.

Pr. Voea; I described the earth as belng dark. Wnich I8 darksr, the earth

or the Littls band of slkgy?

Cooper: When thare waa no =0on the sartn was darker. o geaneral there was more
lighs Irom the eky. I% is & difference ip two different biacks: The sky is &
ghinier blesck. The essth 18 & dull black.

De. Vors: The horizon is wery well dalined?

Coopar: It 15 actunlly & different bleack. Thers 18 & distinct line of horizoa

and the earth is darker. This 1s in complete nlght.

Ir. Voos; WwWoen the moon comss up the earth becomes lighter as the moon shines on 17
Cooper: It shows up distinctly, especially vhen thare are clouds,

Soules: Here 15 & ploture that Welly took. Does that look like & bBaze bend on the
harlzont

Q'Eeafy! Woen was that ploture Talken?

Boulsg; Is that too bight
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%uu.‘-.u; You sav something over South Azerical

gcopar; Yess, there is this other higher level I ssv over Bouth Ameriof.

ptanlay Scules: Did you see different cloud layers st oigat?

Coopar: Only if there was moonlight asd iI there were townsé or gitisa below

them, On sevaral occasions I could ses reflected light particularly through
gtratus type clouds.

Soules: You could distinguish clouds. Does the earth =ppeAr B3 blus To your oye
as it does in the photosT

Cooper: Yes. The overall color is pretily blua.

Goules: What is the color of tha twilight sonal

foopar: It i & baby blua. It is & pure, pure blua, very, very oright.

goules: [Hd you ses Any metesar tralls?

Coopar: No.

foules: [id you seea & lot of sunal

Cpoper: I sure dld. I want to tell you 1 dial

Soules: Was there eny evidence of & coronal

Cooper; Ho. Io fect, the sun appeared to be like the S0OL SODES from the earth.
Very bright. You know dova hare there are all thoss rays around 1t. But up thera
it is just & glob and it 1s very very whitish bright. It dossn't lock the same
salor. It is & very arc-lilke color, blulsh white.

Guastlon: What sbout the looks of the day slgrl

Cooper: The day sky Just 1s pot &8 dark as the night siy. It is black and dark
but oot &8 Sark as the nlgat sky. Iou can #ee the brighter stars on the day pids
when you are sway from the sun &nd peither it nor the earth shine are coming in the
vicdow. Give yourself a fev seconds ©O get dark sdspted &nd you can see tha brightar

stars. They bave to be fairly bright to see thez. On the ordsr of Jrd magnlitude.
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Dr. Vots: Ths day sidss got a lot lighter, ot oight they are about the Smms
derirecs 45 the ivsids of the spacscralt.
Eocper: The pight sky and the day aky 1s about the sanme os the difference betwveen
G Jet black snd & dark g reyr. I:I't. ia ebout the sams differance between the oight
sky aof the day sky.) It is o softar kicd of dark during the day. Not nsarly as
dark oy the oligat 8lkgy.
I=. Voea: Is it & sooolil oversll gray oo the window? I you ses any chance at &ll
thiat tha grayoess you potad eculd be minute ampunts of scattered light fram fog oo
the wiodow] ¥
I don't believe 80, Bob, because immedistely when you pot & faint amount

e 1lght on the window it imzedistely loolked like 1t was iced over. ALl
you Ead to do was get just 4 faint amount oa it mnd it appesred to be Just like &
canspy frofen oWvWe.
0'¥eafe: Was this scattered light in the window or not? I boped you could see
soms kicd of & paLtern.
Cooper; That's what 1'm s&ying. Wbhen you have any kind of scattered light oo
window, when the window was in any kind of an attituds (demonstrsted) say this
the wipdow Bnd out here 1s the sun, oy time the window was moved sround where

there wos &oy kiod of light sbhining oo the window - Jjust o feict emount of it

would completely obliterate the wvisioo through the window. I Just went completely

IFR: Toere wes just no looking through the window. Of course, the earth gives off
ko awful lot of 1ight, end you can't see anything &8 long as the earts ic shining
in the window. Any Vime the sun Was back Dere pod I wms faced owvey Irom the sarth;
segardloss of attitude, the Bky aypedred to b o smooth ray.

O'Heefe: You could see the grit on the window?

Coopar; You could pees the iight actually Impinging opn the window, You oould ses

the souu all over the insids of the cuteide pans.
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Q'Kaele Bomeavnat of A& pALTETOT
1

fooper: That's right. A pattern over the outside of the window ns wall =z the

pouz oo the lnside.
t
f'Keafe: I this bad bean scattared 1ight you would have bad this patternl

Oooper: That's right.
(D= Light photographs.)

Dmyi Fresestation of Dim Ligat Foenomena: Roach, 0'Keefe, Hucll.

Roach: 7You bad sbove this hazs layer anothar layer. ‘Would you sketch thatl
(Illustretion.)

Oooper: This oone time I did have it. 1 am almoet certain this was about 24 hours
aod 30 minutes over Bouth Americs. I was facing to the east and was oo drift, I
think. I vas lecking to the east, northeast area. 1 was in full drift.
O'Keefe: HReference Was on page 26.
Cooper; That was the luminous sctivity on page J7. "Right nov I can male out
s lot of luminous sctivities in an sasterly direction.” This was at 05 11 34 and
on & 05 13 kO, The Millky Wey was quite Aigtinct. Tols particulsr time (over South
Anerica) T couldn't make out on this lsyer. I wouldn't say it was much ik & iayer.
It vasa't distinct and 1t didn't last long; but it wvas higher than I wes. It vasn't
in the vieinity of the horiscn and was not wvell dafinad.
Boach: More like & patent
Smoothar. It wvas & good slzed Ares.
You dida't feal this had = discrete ahape?

Tt was very indistinct in shape. It was & faint glow with a reddish brown

Because of your altitude or what?
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Booper: It wmsa't so dlstinctive &8 To move back oo to it. It wme very faint

1
and definitely lighter than the sky. It vas pleking up some light of soma Type.

It was lght 1o gontrast to tha sky.
Bick Day: Could you sas this better out of the corner of your eyel
Cooper: Yes. BSort of that type of thing. I'm almoet certain that this was
over South America, just coming up on to the northeastern part of South America,
It wss hround 50 dagrees West and about zero dagrees of latitude.
fonch: This reminds me of what Mr. Schirra sav ofi Madagescar.
He saw it off Horth Africa. It seamed to be'gquita extenslve but oot well
It wms rether diffused but not covering the whole garth.
Cowld you tell us vhat happens whern you pass from day isto nlght, &round

We are intarested in horizon effect after sunsat.
(Cooper draws some more plotures.)

Cooper: You never tire of looiing et the sunsets. As the sun bagins to get down
towards the horisom 1t 1s very wvell desfined and not diffused as it is when looking
through the atmosphere, and i1t is quite difficult to look at. It is guite white
and ms it gets on down to waere ths sun begins to impinge on tha borlizon line it
dnes give & spreading effect. The eky is getting quits dark here and you get the
impression of biackness up here. (Illustreting.) The layer is brigat orengs
golor and light spresding out in thia direption.: « -

As the sun begins to go dowm it is replaced by *ls bright gold orange. It extends
gut for soma way. 1t defines the horizon 1ine fairly well st this time. The sun
does begin to get this flattensd effect.

soach: What was it's saximu= flattendingl

Cocper: 1 nevar got too much. It appears to get down part Wy below the horizon
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and sprasd. It doesn't take long. As 1t goes on down you still have i ormnga

pight ¢a the norizoa and this eres is all considerably lighter although black 1s

goming on down. You Qo get glow up off it. You could actually swing ewsy nnd tell

Fight vhere the sun bad set & punber of seconds after. It ls not rey-llke. IE
is barc to describe. The sy ares is lighter but thers are not any rays.

Hotea: A% his tice thare waa & general dlscussiocn of the plght aky fmaediately
after sunset. The Traasaript is too incomplate in this reglon to glve B recordsd
acount of this dipcussion. It appesars thet after dsscribing the sunset and the

layer someooe AsSt. Coopar as edditiopal glow axtending vertical above the
position on the horlzon where sunset cocurred. Obviously reference wes baling
mads to observetlon of the Zodimcosl light.

Coopar; That's right. After this effect disappenrs {q;ll:n.r of sunset) snd you

thick you're on complate darknsss, I would goess oo the order & minogte aftaer

surset; you get this other. I gusss two different times I saw feint glow bat not

vary fEFf Aalonog. It wes more oo tha order of 3 to 4 deagresa farther cn

and a falnter oréar.

Iid you notice this waa cone shapad?
wr: A littls bit cons shapsd.
pach; D[id you bappen o sweap across it that way?
Cooper; It was 4 minuts or so pricr to sunrise &nd I soved back scross and about
the tizs I ot bock the sun waa thare.
poack: [id it seax to be confinad in your window?
Cooper: Yes. The bright blue band prew widar as you moved awny.
Foack: Was this Just before sunrisael
Cooper: The sun is getting ready to come up aad et this particulsr time I
this glow prior to getting a blus band and in & fev seconds the blus widens and

Widans.
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Fpech: Is this phencmenon very close to the sunl
Gooper: 1 had the fesllng that this was Just a glovw off the sun. It wvas not

as brighit as the Milky Wey.

Mazaar: Was 1t tipped to the zight or laft of sunriael

Cpuzer: I wis sitting tipped myself sod doa't romember wvhich way 1t was. I bave
toe impression it wia not vertical.

Ir. Vogs: It appears the red aad gold you described at sunset doss not occur

at dawn.

Cooper: Bunesst ls core of & golden orsnge.

Ir. Voas: I[Hd4 you potice sny of the flattening s the pun rosel

Cooper: lot as much, but you do get a little bit.

Hoacn: Golng back to the tlme Just preceding retro, were you constantly on stellar
gboervatlion before the dawn? Were you able to follow any starsl

Coopar: Yes. With the sun to my back, tha first thing T pot was the n.‘.rm; Elow
and through the cloud below J got Bhanghad. The first indication you get of tha
sus golng up behicd you is the lightening of the clouds underpesth and you oote

%he clouds getting lighter mnd lighter and you can still sese the stara. As you
resch & certain point, your wvindow gets enough light - your vindow appears completely
frostad over.

Roach: What star vere you using?

Cooper: 1 was using Batalgesuse Bnd tracking on'up from that o Sirius and Progyon
apd then 1 had 4 barres ared. Thea I believe Castor mod Pollux and Corvus was

the last. I couldn't pick up Aotares. 2y this time T was getting good light om
glouds. The stars don't glve you push yaw determipation. You can sls there for

8 long time and 137 you hold rates very close to cero you can get a falrly good
indicatlon, btut 1t is & lengthy process when you are devermining yaw by seeing the

movemanT of sTars.
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Bqach: ¥rom that standpoint, is 1t better to retro in the daylightl
[ 4

Cooper: You could probably do it &t night, but it i prefersbles to do 1t in the day.

HE‘I‘.:: Tie next fev comzents are not ioterpretables, but it appepss somecns ralsed

eyguestion sbout the blue borizoo band visible during daylight.
Copper: This is predoginantly blus snd 1f you bave lend masses or things that
you knov are not bloe = = = but this is about & two degrees thick bend: It isc't
guite 88 thlck as The band undernesth = = = the last layer &t night is thiclker
than this blue band and it 48 a hrilliant blue,
Roach: Toesn, 15 there some structure above the blues layer?

I mever could pes pattern structure above that. It is really not black.
This is o=y tims you Bave sarth shins. This is sot o redal sharply defined - = =
There 1s & little blus gay golng thru this Ayea bere. The overall band 18 real
bright pales bluv and just falntly diffuse on this side, (Explanation is mads using
a geteh at the blackbosrd. )
Question: Is it diffuse oo the upper sidal
Cooper; I% le oot Just & real sharp line or two different dletlioct colore. It doss
aiffuse very slightly.
susstion: How wide Ls that band ino anglel
Coopar: It is about two dagreea.
Huck: anderstand Lt gave & litile pooblem in roll and yaw. You sald just s the
gun was sinldng.
Cooper; That's right. This is where I ocouwid tell sbers the sun had been. 1 moved
back to that and put the gyros to free and vent into the autosatic mode. (Again
using skiteh. )
Hush:; With referecca to tha sunset, 4o you sstimats the tise wvhen the Zodiscal light

seguance wes startedf
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fooper: I would guesa it vas on 08 order af 20 to 30 seconds after sunsal, TAmT 18
jpot & gueess. And this is &ll the pounting 1 was doing to glve you the timing aond
fhore waa interference from the ground statlions.

éﬁz:: W4 you cbearve capsule stability - 4id you feel it vas holding sufflciectly
atill for time exposurss?

Choper: Of course, we lmew it would be moving. Did better than I thought I wpuld,
Hush: For the most past they came out quite clesar.

Bill Arustroag: You get pltch up st the rate of 4" par minuta.

Cooper:; Actually, you had more than that.

Hhepirt During ths Zodiscal light sequence, you had gver 5 degrees per minute.
Guesticn: What are your attitude tolerances in ASCHY

Copper: 1 would say vithin sbout 5 1/2 dsgresa. This will be a very slow variance.
Questicn: Hov fast is this per minutel The pariod is 2 to 3 aioutes per csclllatlon.
Jobks Vea Sockel: It is sbout .07 degrees per eeconid.

fhepard; The limits could be B much a8 11 degrees.

Join Ven Bockel: It is pretty close to plus or minus U degreas.

Cooper: D[Hd you get soything from ‘the lattar portion of tha ploturel Tha airglov

I worried that the sngle of the camers was down too muoh.
dog there acything unusual that happened through the nlght?
Thare wms & lot of lightning.
Was tHere an sccumilation of moisture om the window!
Ns. To me it didn't seem to cut down too much.
Huck: You reported a lot of lighining.
Cooper: Hight when 1 ves taking dim light plctures there were several thunder-

storma and & lot of lightning.
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.ihc;a;'-i Did you get Amy readout oo attitudes?
Mercer: We got good attitudes.
Sush: On the pletures, can you relate the airgiov band to what you drev on tha board?
A you taka any exposures ioto tha #umlit alg?
|:.;{._'-|1;' Ko, I didn't. 1 wves going %0 Sy and soap ome of this planst but gouldn't
get the camers out in time, After I cnce got 1t out of the equipcent locher, tae
plEnST WS ZOTE.
Huch: Was the cameare easy to usel
Cogper; Yes, after 1 once got it out of tha lpocker 1t wms sasy TO Qbe.
Buch: Would it be possible to take & picture of tha Milky Way?
Cooper: Yes., The last ploture that T mada wes this hasze lsyer whan 1t wes B0
brigot. 1t should be sonSwoeTe right near. It waa pear the vartical coming through
the windsw,
fuch: The racge of light intensitly was very extrene .
Sogper: The last exposure 1 mads wns of this glow and I think I used & 20 ar
& 15 second exposurd time.
Hote: A peosral dlscussion Was carrisd on at this point concerming thie pumbar
of exposures and geoersl shservations. It is not possibie 10 decipber these
poczenta isto ussblis JOTS.

(Radistion Experiments.)
Warren: We bave some preliminary results I will giva to you later. [Hd you taks
ks chaaber out of the aitty bag and fasten it on the hateal
Cooper: 1 took it out of the slorige portainer and festeced it to the batch om
the first orblt.
warren: Could you give me & time estimatel

soper: 1 would say within sn hour after Liftaff.
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2id you takxs it olY pricr to Ietrol

Tes. I took 1t off Just pricr to retro. I etowed 1t in e glove compaztment.

bid you taks & resding of it af aoy tima?
Cpopar; ¥o, I dida's.
'.dli..:'re-;; gid you place 1t wverticallyT Whare dld you place 143
Copper; I placed It wvertically.
Warren. We got from that and also from [ilm badger you carried oo under
glothing = = = We got Ao estimates of 1520 millircentgens. I thiok you woull get
more in &n X-rsy than you bnad here. It was about what expected.
Warren; 1@ thers any partioulsry reason that the Tik and 9tn orbite were left out
ar vare you Just Tod bugyl
Cogper: I doc't remember which orblt 1 missed. I believe one of them I was guite
busy toying to get this condepsate water altuation stralghtened out end debated
swalng it on leter, bul d:l:‘-':idlﬂ 1 had betier not.
Warres: It wouldo't bhave served much use later.
Cogoper:; That wes the S5th orbis.
Warren; The Oth asd Tth were the ones missed.
Cooper: The Oth one was where I was having the condensste difficulty., I dom's
Imow why 1 missed the other ope on the Sth orbit. We weren't scheduls o run ons
on the Sthi
Pill: §e bad oce &t § hours and 40 minutes oo the Tth orbit; then he hed soother
oog on the Oth, 11:15 to 11:85. And then you g0 ioto rest period after that.
Warren: We 5T that.
Bill: He went ioto rest pericd after that.
Farreo: I4ate in tha night, you turnsd the tape on contioucus and 1t stayed oo
the rest of the flight. Was there any particulsr resson you oould oot have leaft
the switeh aal

Cooper: You mean the radistion? We badn't planned to do this becsuse of power
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banservation. It does take & certAln amount of pawer.
Boxann aat decipion was made not Lo Lurn that on continuous because 1% bind
«r phecked out for contiouous operation because of some difficulties that
might arise becmune of this.
Shepar: Toat seems to be & roAscopable A8CLS100.
s

That is &ll I bBad.

Cooper Did you got anything at alll

Werresn- Partlioularly an the Tth orbit we got some data, that gave us quite &

good Bit of prckrround. Thank you.




Badantific Debrleling

(General Ubservaticns)

Dr. O'Keefe: I understand the hissing goise vas complately negative. Can you

'i..e sure 4t wes mot thend
Scopar: 1 4idn't ever hear it at all. I had good fitting =ar caps.

Or. O'fasf=: Ware you listeaing for it &t ths time?

Coopey: Yes, exgept I had my visor slosed end with the visar closed you can't

haar to0 mashs

Or. O'Kesfs: At ooe point & rumar circulated im the public mess that you had

poEn B mElLEdl«

Coopar: This wes a false rumor.

Or. O'Keafe: At coe point you sald you sav frost om the wvindow.

Oooper: Tnis is the material that turmed out to be ofl.

Paul Lowmsn: Have you sees the terrain photosa? Have you ssen RDUEDSL 8, east

soast of Africa? Does it look this bluel

Coopexr: Mot guite. The film has fairly true ‘reproduocticn but im psversal cossa 1t
=ight be a litils more blue in film, than it sctually 1s.

Paul Lowomn: Eow about the shots over Eimalayns?

Coopar: Toey lock fairly true tO coloY .

ppul Lowann: Whers you're golng over the ccean, gould you distinmguisih different

shades of blue?

Coopar: Yes, over OBI, Eleuthers and Pubs mnd right Zowm the whole island chaim,

you could wery dafimitely +all the shallower water sress. You could ses resfs

and groen water in some of the lagoons. Not real distinstive gress es you might think,
gnd you could see sand at ghout its mormsl color. If you ars logking stralgit down

on thiags the color is more True than if you're locking st en angle. If you're loocking

at an sogle, there 1 more ol & bluish tint.
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Pan. Lowsan: When you were over the dasp ocean could you see any evidence of currests,

Gt the ccant Of Africa or the coast of South Amarigs. DId you'ses different colors?

Jocpeari Toaze ves sose alight difference ia color. I eouldn't determios o pattern

god aouldn't determine what 1t was. I thought it might be-wave patterns.

Peul Lowvman: Were there different colors going over forest aress, over Afrioca?
Ware thare diflerent shades of grean?

Cocpery FHot Too mamy. They looksd to be & blus-green instdad of o purs grees.
Greens dldo't coce through too wall:. Thay were somawbat diffused with this blue
color.

faul Lowvmsn: Owver the Himalayss, sbot ourbey 12, wes tha green trusT

voopar: Yes, felrly trua.

Ehaperd: I think we should get weathsr recordes and corrilate the color with the
polpturs odotenl.

Jagper: LDid yoa gat the list wvhare ] identifisd the pleturesy

Peal Léwvmeni: Qompearing with these rocket pmtng'.rapu gvey in El Paso sras, do
you recull looking there or to west owver Arizonal

Cooper: I &lda't. I noted I was over this eres. It looked femllar. I bhad the
feeling in looking out I was right over the Maxican Border. I don't recell Just
what gove m= this feeling.

Boulss: There 1e quite & bit of detall Iin IR photoa.

Cocpar: Just before That ] noted the towm of El Centro and the alr basa. 1
poted cos 1little dxy lake ares east of Chere. 1 Eeph trylng 0 ses Murcoe LDy lLaxe
end Rossmopnd up porth but never did sesa those, but sag sevearal dry lakes. I Baw
pne vary clesar. It wns not a large cpme. It was about due esst of Balton Bes
ATEA.

Paul Lowean: Qould you'sess Blggs Alr Force Base.

woopar; I didn't notice Biggs at all, im fact; I couldn't seem The meln parts of
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m city of KL Pese. 1 could s== some little lsolsted oivlllzed nress. I

pever d4did gee The melo part of city.

Peul Lowmsn: Did you see any disticot shadows from the terrsin? Moustalinse?

Yes., You occuld pee abadows of the mounteiss guite clsarly. Lven more

Bow did tha camare gpsrate while taking picturesl Io you recall
CEEATE BT Eny tine?

I don'"t recall shaking the cemers st all.
Poul Lovmen: They all look pretty gocd; I Just wvanted to maks sure. I8 there
gay vibratics in the capsule when you are taking piotures?
Cocper: No. WVery little., It is pretty soooth.
Faul Lowmmn: Do you thdok 1T you had & chance to 8it dows with tThoss prnotographs;
you coold give us an 1dss of the inclinstlom to the vertical or horlzomtal? You
gaild over Tha West you couldd't see Los Angeles or Ban Dlego, do you remsgher
how far porsh you could seal along the coast?
coopar: I could sse three or fouwr bundred miles op up nmorth. There was & lot
of cloud cover-a lot of stratus. You could seas patterns where tha ground caused
differvnes in cloud formatiom.
Faul Lownen: How about on the sast ccast? Could you i1dentify anything thare?
Sogper: I oould see the Cape clearly oo ons pass and . the 5t, Johos rivwer and
2ould pee whare It came In the Inlst &t Jeckscnville. Right to sbout Bavennal,
Georgic and elouds became brokes and I could ge& banks of clouds linsd oo op
to what I believe was the bulge of the Hatteras sres and prehaps 150 mlles om
Turther. Bat elouds were cbecuring. I felt I could see quite glearly oo up DoTth
to Hatterss snd perhaps oo up %o the Weshingteo ares. My sight of this wves whan

I mads my tuwmearound. It looked just like s map. It was o great wide axpanse of
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IE'I-LE Esps otaet. But thare wai & guite & Bic of clouds up oorth, brokan clouds.

Fels Linemni Were There any toususal terrain festoroal

Did you see anything that locked liks & cratar?
'.'.'Il.-‘linl::'- o I suze didn't. I wvas locking for it too.
Feul Losmasn: You went over cng in Obane; bat I dom't ksow LT it wes good or
nek.
Coopar: Ower Africe thare wes unusual rooky terreain up in the Atlas mountalins .
1l dido't see any craters.
Dr. Vesda: Do you=--could you see clouds and shore lines at oight with oo moon?
Poopar: Falriy well: If thare vas 0o moon you could gse them faintly.
ir. Yoas: Any otbher tersain Peatures that you could seaT AL pight wlt: 885 moont
coopar: No. Not mieh. Yoo eould sea the mocallght oo the wsmler.
r. U'Esefe: You mentionsd thase ssall partisles. [Do I undsratasnd cormectly
that thkey seemed 10 be pusbad outwverd from the capsulel
Cocper: I you comslder this wvest and this east and the ppacecralt 1s golng east,
regardless of oppececralt attituds, If any time I fired ons of the thrusters &S
ctald ses glow from dleost avry ons of the thrusters. The pllch-down
* 1 eould pee wnd Lhe yauw 1 couild ses shortly alfter Lhay g0t Gut ol the
Tou get trependous streams of luminous partisles of Tirefliss, Exd
gardlugs of what attituds you vers in, they appearsad Lo come SUut rom the
gpacgecyaft. A great maey could he sesna for somes period and Chey seemséd Lo gO
back along flight path.
Dr. Voms: [dd they sctuslly sppear to flow around? Would you ssy now that they wers
parallel. As they go back, they will appear optically to come togethear. But 4id
they actually curve arcund a5 if Shere was & flow Cleld.

Cocper: I fels shey were astually eoving arcund. Their relative movemsnt was
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al fast, I conld s&e them move right on out. In o catiter of 4 or § seconds

:hey woild be es far awvay as the other emd of the room. (50 feet). OSooe you

:ii'.'u_‘._'l ase for meybe as long as 30 or 40 seconds.

iéﬁc:::u: Do you mesn beck from you or back along the Flight path?

.‘.:'n:pr::: I mean back the actual flight path.

Ur. Voasi Were these peths actually curved? You're of course famllisr with the
fact that as thicgs go backward they appear to comverge. DIC they actuslly sesam
to surve inl

Coppar: I I would be egitting fecing this wmy, the coes cut of the l=ft yaw
thratitar would oove Fight out =nd move directly hack along the flight path)

the ooes ouf of Tha right oo would go out in frop: of ma and would turn back.
Jobn Boymidn: DEd you cote any difficuliy in identifying lupar festurcsl
sooper: I couldn't distingulseh enythlng om the moom. It seemed consldersbnly
brighter.: And séscsd O have more light. I couldn's r=u;iy disuinguisk soything.

Rosoh: Would it be practiels o have binoculars shoard?

Cpopayr: I think 1t would. The moon was much clssyer than on the ground.

Buah: UCould you sese the sarth Shios oo the moonT

Cooper: The moon wae fullsr when It was Beth than &t othar times during the
nignt. I asver realized that before just pov. Bur It seemed to be almost full
woen It ves setslng. ot on the pight slde Shere was coly e third of the moon.
Bow about that nov. The moop wes elmoet fully round whem it wes setting. I think
the plctures will shew 1t.

Aoech: That could ba earth shios.

Coopary That's zights It 18 & pales golor,; of course, lp daylight.

Ir: Vora: Idéd it cppear to yod noymal in hrightness on the day saldsy

Cooper: Yes, 1t vas Just s lightish blus color.
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kuestion: Sould you determime wind direction and veloocity by smokel

fooper: I could tell direction - over the Tibet ‘ares tha wind was from the south.

Questiocn: Did you ses industrial smoke?

it.v;m-r- I remember o2 fairly large ares theres was considerable hazge and feotory
Fvpe Enoke winclng up, but dﬂ:l."'.:- remsnber where 1t was, IS séemsd Lo ba llke an
floversion.

Baoel; You did not sea the motlos of the ologdal

Cooper: Ko I could pot dstarmins the moticm &OF the oclouds. OB, you meam velooity
oy the way the smoke vas moving.

Eannl: || ooan the cloods ware moving.

“i'ﬂ_narnl'. Your firet guestiopn was could ks tellwind veloclty end directico frem
tha ampie?

Gopper: I doo't koow vaether I could judge wvelocity or pot. I could tell the wind
wee bloving feirly strongly, because the smokes appsarsd to come out of the smoke
staoks {letly, it dldn't arifv up. DBut looking at the cloufs, I could mot sell
which élrectlion the wind wma blowing.

Bsnal: [HE you have difficulty dn sealng Oirrus cloudsel

Hensl: Another guestiom. We ;n.n]r have some troubls distisgulshning snow from cloudas
in poler regions. You bad no Afifficulty in distisguishing soow from clouwdst
Gogper: No. I Shought the spow was very very dlstinot. It is Just like flying
an sirplens. GSooetines wvhen the snow is very smooth and evenm, it ls diffiouls

ta tellzlouis froo socow. You cen desermins tThe cloud balght 1T you have B good
perspective of the cloud bheight. You can tell whather the clouds are lov or medium
elouds or very hizh clouds.

Hunal: You mever took two pictures of the same sreal That is, two overlspping
pletures?

Cooper: Yas, I think I did over the Himslaysa. I havwe two pilotures of olmost

the sams pres of the Tibetan High Laks ared.




ies, They do overlap. - They are pretty bedly tilted, but they do

;'_'. 5 ::;J_u.; ™

F:-ul: Idd you nave diffisulty in seelng Clrrus clouds? Couwld you estizmate how

Buch ol thE surince Was coverad with Cirrus?

Qocper: BSurprising little of surface was covered with Qirrus cloufds. I would
nbout balfl. Shers were oose dreas whers clouds 1..1:;1 fairly axtenaive.

Cirrus varme bigpsat portion, bout T5% of all clouds were Sirrus.

ausptioa: Did you ses any dust stormel?

Coopar: AL b time did I mots a2 dost storm. I locgksd for them over Africos. QOns

plece T thought I might find them ves over Arabis, but I ssw oo dust ot all.

John Boyotozi You pentlonsd that particles of dust or water were pitrected to

the wirdow. Was thile repld or gradigsl?

Cocper: Very gradual. HNomberous little dust particles; & little water snd little

grumba, los larger objects didn't seem to be attracted. They Just moved slowly

ibout. Thers wus lesss motlon after we powersd dows cabin fam. Verloos plsces of

dust or arumzbs off of sandwiches I had eaten.

Jonn Boymton: I[He you sote they might have been attrascted to other sreast

woopEr: L 4lda't pote Bny parsisular pattern. 1 did sote The sun was very wery bhot

through the vinodow. The particular pattern of the suo vould be hot oo my suft. i

muld feel heat through my giove whap I touched tha window.
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Iy. Voan; You seexmed to have the genardl ispreasios that you wWare StAtianary

{I;F.L'. avarythling elass 18 moving.

Cepoper:; That's right. You sort of become the center of everyibicg, and you think
how you can move the earth arcund, vhen you want 1t, rether than move yourself,
Df. Vossn: Now, &5 you sal there with this moving pleture in ront of you, dld you
have the gecaral feeling you were sitting upright or flying on your back?

Coopar; I 4ld wvery distinctly feel I was sitting uprlght. A couple of Times

on scocunt of the way you feel 1n the straps llke hanging upslide down. ISEvery

tims I dropped something, I grabbed at it below. I never hed trouble hacdling
penell. I never had sny trouble putting It where I wented or getting it. Ons
time I pade & Wwlld grab for the cssers a8 I thought 1t was golng to fall, but of
course 1t didn't.

Irs Voan: On pariods after you sweimnsd, did you bave feeling you had gone to
sleey sitting uprigat?

Cooper: Yes. Dalinitely.

OUr. Voms; You mentionesd somstimss you had the feeling of belng upsids down. Was
this correlated with the spacecraft being inverted? Visually, I oean.

Qoopar: Fo. I think this was pursly A fesling of the straps. You're flosting
in ths ptraps rather thas being firs; liks imverted flight in as sircraft.

Voas: [id you have & ganardl fedliang of being stationary? This gameral fesling
of belng stationary was not changed by any control sctlon?

Coopar:; I tried to glve them some pratiy good rates, but hid no feel for rates &t all,
Cooper: Vielon=wise; you would see things chenging ou then pretty fest, but it
vasn's botsersooe ot sll.

Ir. Vome: When you say "pretty good rates," this is 2 to } degrees per second!

Cogpart Three, four or five dagreas.
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r. Vobks; AT retro firs, did you pote Peélings of laterdal motion?

poopar: OUn the third ome, 1t gave me pretity good little boot in yaw.

Or. Vobks: This is disticguished from swhat yvou could see looking out? As I

sndsrsiand 16, you felt the retro rockets but they &ldn't change your impréssion

thet you vere sittiang staticoary?

Cocper: AlL I did wvos feel them and I still had the feeling T was moving right elong.

Voius: THd you fesel you were moving backwerds?

Fooper: I was moving beckwerds in retro attitude; then you g2t guite & motlon =8

L stated ovar the earth.

NuEatIan; Dld you fdave any esnsatlons ol changs 1n attltude bEtwesn perlipgss and
dpapee, parbAEs &8 & redult of the smount of curvaturs you eould sea in the earta's
surfaaa]

Cooper: Ko, 1 couldn't ses any noticeable change in that. UWhat wvas mors Alstinct
VES whother you hes Basg O0r wvers in A olsar ared.

Lou Floher: We idectified one of your plstures taksn vertical off Caloutts.
Coopar: Did you note the one bafore that over the Bangoon areda; with the littls
things out over the river; they look like werebouses or something?

Fighar 0ld you ses Colowbtad

Qoopar Mo .

Figher [dd you ses any airports?

Coopar: Yes, I SV nussTous &irports. The runwey patierns show up very discinct
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Boyoton: Did you find that later in the flight sudioc inputs becime more startliug
or more distinct! Did they seem to be more profound?

Cooper: Iater in flight, I begsn to notice the relsy panel wiping back and forth
vheress I badn'™t noticed it bafors. The masic sounded pretty good. I I'd Dad
g radio on board, I could have used 1t.

John Foyatozn: [Ed you find yvou might loak forwird to hearing commundoeations, Sy
Eare 80 than ip the [irst of the flight?l

Cooper Ho. Kot that I noted.

Joho B.: Oould you bear beattart

oo TEr He .

Or. Yoas; Did you a8t sy time hear an unususal nolsel

Copper: Ho.

flpath; Wss there amy change of radlo static ip electrical storus? In coomectioo
with She problem of radio statle; there 1a & phesomanon of statie golng to end
70 betvesn e hemlspheres, ‘hen 1t refturna iT comea back s @ whistls: ZHd you
ever besr & whiatlel

Doaper Mo, I dildn's.

Note:; Soms guestions were then raised concerning the appesrance of the horlzon
&8t sunrise and sunset. Cooper stated that the horlzon pesr the sun wesS & golden

golor At punsst, spresding awey from the sun. He stated: "The real dominsnt thing

is that it is gold =5 it ls setting and it is real blue sa it starts to come up."

de stated agaln thaf he saw the Zodlapsl llgnt both might end morning. It was a

very lov order mapgnituds 1igni, abput the sames at sunrise and &t suceet. He

esticited its alocgetion to be about 15 degrees.
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Pr. Eugene M. Shoemaker, Chairman, Manned Space Science
Working CGroup served as Chairman, substituting for Dr. Joehn Clark,
Chief Scientist. The following people were present:

Mr, Carl Abraham, MASA Headquarters
Mr. Richard Damiels, NASA Headguarters
Or., Winifred Cameron, Goddard Space Flight Center

Mr. Maurice Dubin, NASA Headquarters

Mr. Larry Dunkelman, Goddard Space Flight Center

PDr. Jocelvn K, Gill, NASA Headquarters

Dr. Dale Jenkins, NASA Headquarters

Or. Urner Liddel, NASA Headgquarters

Mr, Oran MNicks, NASA Headquarters

Dr. John Nordheryg, Goddard Space Flight Center
Or. John Q"Keete, Goddard Space Flight Center
Cmdr. Walter Schirra, Manned Spacecraft Center
Mr. George Tennyson, Goddard Space Flight Center
Or, Eugene M. Shoemaker, NASA Headguarters

Or, Shoemaker - | have a series of written guestions to start

things off. These have bheen submitted hy some of the people here
today and we may then ask for some supplementary questions from

the rest of the people this morning. We might start off with

the gquestion on airglow. Will you give us an account of

Mercury's passage through the atrglow layers? How did you identify
the plangt Mercury? 0Oic 1t seem to have color? Were there any
ETATS mésrby’

Emdr, Schirra - I think Larry Dunkslman and I discussaed this at




great length and [ don't know whather we could be anv more
expansive on that subject than we have already. The only

thing that | can think of that we didn't talk about is an

effective color of the planet Mercurv. It was as white to

me @5 any other star, [t was not blue, red or some other calor.

[t was definitelvy "star-appearing” to me. It would have a

definite atmosphere whers it would chanse colears and where it
didn't have anv atmosphere, it didn't change colors. I would

say that from that it had no different anpearance than if 1T could
sgg it [rom the esarth as a star. HMercury itself was pletted on me
atar chart, which is a verv valuable tool for these flights., There
is just no doubt where Mercury has to be and we checked on it and,
of course, it was Mercurv, | think Larrv called me one day and we
all were surprised that I saw Mercurv longer than I should have seen
it and | guess this was explained by its being seen through the
refroction of the atmosphere. 1s this correct?

Or, 0'Keefe - Yes, that's the answer. Mrs, Camoron is the one who

made the contribution. This is her theory.

schirra This was a tremendous vardstick as far as 1 was concerned

It was 50 obvious to me that I just had to take the time to describ«
1ts passage through the various lavers of light and the wav 1
described 1t in the handouts "Results of Third U. 5. Manned

Irbital Space Flight, October-3, 1962" that you have is about

1% accurate as 1 can describe It now.

Dr. Gill Could vou make a little drawing on the bhlackboard for us
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Schirra - Again, Larry, do vou have that? (Referring to drawing
prepared by W, Cameron and L. Dunkelman)

Yr. Dunkelman - We have.

Schirra - We sat down for about an hour and traced this very
cargfully,

Mr, Dunkelman - It happens that the movement of Mercury bhehind

our atmosphere is really not phenomenally related to airglow as
such. Mercury is simply a pointer - an index finger. It gave us

i chance to see what parts of the upper atmosphere vou were looking
at and this has more to do with ozone and atmospheric constituents
than it has to do with airglow. We think the answer here lies in
the fact that the ozone is absorbing the orange, vellow, and green
light and leaves this interesting blue which is an oczone blue
rather than a Rayleigh blue and we think the reasomn why Astronaut
Schirra saw the several shades of blue is he may have been looking
edge-on at the oronme laver, 50 it is really not so much related to
airglow as it is to the way of looking at what produces the color.

I think we are interested in finding out what causes the phenomenon,

rather than to attempting to learm anything new about the atmos-

phere.

Schirra I think one of the reasons that | was so enthused about
tracking Mercury through these colors is that I am a fan of blue
colors I grew up with a Maxfield Parish painting; if anybody
knows his colors of blues - they are fantastic. Gold blues,

electric blues, As a rTesult, these caught my attention. [ am
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not that much of an artist or poet, but 1 was trapped with this
set of blues and [ did expand on it at greath length, 1 thought.
These electric blues -
0'Keefe - {Interrupting) Subtraction is what it sounds like,
achirra = 50 1t connotes ozonme In that sense - electric hlues -
s exactly what it loocked like. A very, very satisfying coler.
r, Roeman - Coming back to the color of Mercury, do 1 gather from
your comment that you [eel it was distinctly yellow, vellowish
for example, or was i1t that you didn't pay a great deal of
attention to?
Schirra - No, Nancy, | would say it is very much like any other
ster that | would see, rather than having a color. 1[I didn't
detect & coler.
Dr., Roman - Astronomers think of stars as having color.
Schirra - I have seen different-colored stars from earth-bound
environment and anticipated or, in fact,l was looking for different
colored stars or planets and did not detect any colors.
Roman - This means that your background was just a little too

bright to see colors.,

Schirra - That, and the window itself just isn't an optimum plate -

series of plates - to look through. I insisted that what I really
felt had happened is that 1 was seeing no more than abhout 5th or Gth
magnitude stars that the clouding of the windows, ns o result of

the escaped tocket, reduced my visibility of the stars about one
magnitude. In other words there wasn't gross clouding of the win-
dow., That is what [ was trying to make clear by using magnitude of

stars as the yardstick in this case. ['1]1 stick with that. This
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is about the best way 1 can describe it. 1 could see more stars,
as 5cott Carpenter described it, when back on the surface of the
earth and many, many more stars in an airplane cockpit than in
orbital flight.
Roman - You could see more in an airplane?
Gchirra Yes. S0 in the debriefing of the flight 1 stated that
this is not a problem for pursuit of Mercury flights., [t is a
problem for pursuit of space observation and with the Gemini
vehicle, we have solved this by having the windows properly
covered and aslso we hope so - well, Gemini doesn't have an escape
rocket tor one, which helps us, Now on Apollo, we are plus or
minus on whether we can afford the weight of having window
covers, but if we do, it does have an escape rocket. 1f we have
covers, then these windows should be protected. And better, be-
couse we will need the stars on this particular mission. But to go
back and try to cover the Mercury window at this late date would
be prohibitive hardware-wise and schedule-wise.

D'"Reefe - What would vou cover It with?

Schirra - First of all - for Gemini, we have no problem. There

no Tower Tocket With Apollo they had window shutters the last

time I saw the mock-up which is not at =sll static. It is guite
dynamic even though it hasn't flown., How this will be done 1

don't know, but [ think this is a requirement. I doen't even think
1t; | know it is & requirement for Apollo.

'Keefe - You don't think there is a possibility of putting & thin -

say, Some transparent grease over the window - which would come




off in the vacuum?

Schirra = This might be o way of doing it, Having it sublime
avay or something of this order.

('keefe - That could be done. If that were done

schirra - 1 definitely feel that this should not he a4 neglected
problem; If we, for example, do remove the window cover from the
Apollo command module. It definitely should have some type of
protection whem the star rocket goes. This is going to be a
by-product of its own combustion, it won't leave marks on the
window. | saw marks on mine as well as a clouded effect and 1
feel so strongly about this -- When | had the sun at oblique
angles shallow to the window 1 gould see this film much as you
describe it. Smokers in the group will appreciate this. On the
inside of an automobile window, vou can see the smoke condensa-
tion om thereé which vou very TarTely get washed off until you wash
the car yourself. You see this when you have light at very
ghiique angles across this window, This i1s about the same type of
intensity - it is not enough to Testrict your vision although it
does affect it at might. This is exactly why 1 make the point.

I think that is about the easiest analogy | can make for vyou.

bDr. Nordbarg You say this was on the Mercury window after the

exhaust.,

ochirra - Yes sir, this 15 the result of this exhaust gas bathing

this window as the rocket lit and lefit almost instantancously, hut

the gas does form over it,
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Nardberg - Could yeu, were you able to observe, during the orbital

flight any decrease in the film on the window, It may have evaporated
away, or did it just stay?

Schirtra - 1 was hoping to ses that and | did not observe a decrease
This surprised me too. [ would anticipate that that gas would sub-
lime awav, 1 suspect that the vehicle itself - we are getting

into the fireflies again - but the vehicle itself is surrounded by
an environment, We have the same problem when we try to run a
capsule or spacecraft in an ailtitude chamber. It is outgassing

the water cooler systems and other compoments even in & man-
created vacuum and as a result we can't maintain this vacuum
because it is creating an environment all the time., [ think this
i5 what we have done In the Mercury spacecraft with the by-

product hydrogen peroxide gas and the water coelers and this is
where I feel our firefly, Erost particles come from., Did you
notice by the way- getting into that,; - that the particles were
observed almost immediately after [ was im orbit? - 1 said, "1

see frost flakes.”

Mr. Dubin =:You werTe In Sunlight 8T ThEt Tim8 TO0. i«

Schirra - That's correct. Thls 1Is my only definition of the
difference in the way the sunlight itself gets to where I was.
Mganing that at sunrise It goes through a lot of atmosphere,

and az I get into sun above my horizen, 1 have no atmosphere;

£0 then i1ts white again.

Nordberg - This deposit is ol great interest to us, That is
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why | asked the question because we observed this on Tiros too.
One of the two cameras was just completely clouded for a few
hundred orhits and then gradually after a few hundred orbits it
improved a little bit.
Schirra = | need a2 little more flight time! 1'm all for it.
Nordberg - We eliminated this by putting a sheet over it in
third stage and since then we have never had any trouble.
Schirra - Sure, that's it., | am sure this is something we
can't let rest. We've got te cover these windows to protect
them from clouding during the transition to where we are now
to space itsell
Pubin - Bo you ever detect any gas around the vehicle? [fi sun-
light due to shadowing of the vehicle.

Schirra - No, 1 looked for that., The only vestige of something

around me were these particles as we have described them.

0'keafe Well, it is very helpful to know that they were seen
throughout the day

Schirra - Yes, [ think really what it depended on was how much
sunlight 1 had coming through the window, If it was really

bright within the vehicle, | didn't see them as well. If I got

an off-angle where the sun wis fairly shallow in relation to my
window, | could then see these particles; of course, up until my
local noon, [ did not see them Bnyway.

O'Eeefe - Abhout this problem of condensation and the local environ-
ment you are speaking of, 1 think that someone investigated that at

the Manned Spacecraft Center., It is quite trug that with an outflow
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of gas like that the ambient pressure - the general amhbhient
pressure - iz quite different from the pressure right around
vour vehicle I 5till wondeT whether vou can get the pressure
up around the vehicle for the level where condensation takes
place. 1 have been trying to porsuade some people that the
condensation takes place before it leaves these ports of course
as 1t spreads out in space. The pressure 18 certainly much higher
around the bottom of the heat shield, but | do not know whether
that is right or not
shoemaker - Do we have any more questions on the airglow?

They are very useful,

fr. Liddel We have two problems here. One is the pressure and the

other is the rate of evaporation.

D'Keefe That's true. Once formed, they may not sublime out.
Juestion 1is how were they formed.

Schirra - I think there is one thing that we might bring inte this
before we leave 1t unless there 15 & separate question om it.

The green-yellow, almost & chartreuse, coloring of these particles,
1 feel, did not permit you to see the esdges of the particles as
well as they appeaTted when they were in the white band in the

sense of looking like frost particles 50 they looked mbre like
blobs and this is typical of fireflies themselves You can't deline
the size of the blob you see as green-yellow, but 1f you see a snow
flake, which 15 white, ¥ou can very €asily ses 1ts edges In & Sense
Ket that you focus on them but you can visualize that they have

edges. This is a point that | don't think [ have made in the past,
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but | think this is basically why we tefer to the white perticles
as frost because it dees Temind us of this. This is what probably
tempts me to say that it has to be water.
Cameron - Do you think the chartreuse ones were maybe the ones that

Glenn thought actually glowed, didn"t he¥ They were lighted

H'I!'[ll'l.g x

Schirra = | think - well this gets back to my opinion and |

gaw myself on film yesterday at the press conference talking

about it and said that [ guess we need some more OplnRions bBut wWe
haw three opinions now and basically I put two together and made

my own, but the green | feel is strictly the case of the sunlight
going through this tremendous amount of atmosphere at sunrise.

What is left as & light spectrum is this green-vellow on these
particles., You can all explain this better than I can, I am sure,
but what gets through all this atmosphere would probably be this
green-yellow. 1 think that in & sense they are not seif-illumi-
nated but they reflect as if they were self-i1illuminated.

O'Eeafe - Well, if you peass sunlight through m Thick Iayver of
gtmosphatre then, of course,; what you will get will be & Téd - &
deep Ted - however, that doesn't necessarily prove that you are
wrong in what you are saying because the things would be illuminated
in two ways. They would be illuminated not only by the direct
sunlight, but also by the scattered light around the horizon

which you have photographed at sunrise and the combination of these
two colors might give you a chartreuse as you have said because it

is a doubhle 1llumination. However, there is another possible
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explanation. If it is really true that this chartreuse color

only turns up only at sunrise, we may be with the explanation

that Htr:feldlfput forward for it.

Schirra - This is the nitrogen effect?

0'Keefe - Yes,

Schirra - 1 would like to stamp that one out. We can't afford to
have nitrogen outgas in the vehicle. (Laughter) The only nitrogen
which we have stored aboard is that which pressurizes the hydrogen
peroxide system. If we lose any of that, this is almost fatal.
0'Keefe - Well, there is plenty of nitrogen in the atmosphere at
that level., 5till -

Schirra - You mean in the external stmosphere?

0'Keefe - Yes., Ambient atmosphere.

Schirra - Fair enough. Well then, that paper - | was left with
the impression that the nitrogen came from the vehicle itself.
O0'Keefe - 1 am sure that it didn't cross Herifeld's mind,

Dubin - There's also nitrogen . . .

achirra - Well, 1t Tead that way to me. [ should say that I am
very conscious of what nitrogen does for me within the vehicle!
{Laughter) This is basically my control field.

Pubin I was going to ssy there is also nitrogen absorbed in metals.
Schirra - The gaseous content of the vehicle is very carefully
measured prior to sealing up the vehicle for lift off. 1t is
purged and we go up to about 97 or 98 percent oxygen. Obviously,

there is not much left in the cabin, you can't get it all out because

[7 Abstract published In Vol, 136, #3522, p. 1121, July 29, 1962 of
= GScience by Charles Herzfeld.
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you just can't purge particles in the interior in that these are
angles and trap volumes, but 1 would suspect that we had a very
low order of nitrogen gas withinm the vehicle that could come out.
Now 1t can come out if the vehicle's leak rate - in the vehicle is
excessive - and in this ome it was somewhat less tham 600 cc.
I think it was about 500 -
Dunkelman = 5BE8,
Roman = 1 think your suggestion, Larry, was that it would be on
the outside of the vehicle.
Schirra - That 1 hadn"t had a feeling for and I suspect this is
the only way vou could get it in contrast to getting it from
within. So | won't argue this peint, | am well aware of the
fact that it could be adsorbed and then passed off in this
gnvironment .
Roman - John, [to Dr. O"Keefe) is it obvious that sunlight coming
through in the upper atmosphere would be red if you are ahove
the dust layer?
0"Keafe - Well, when vou look at the sun in the photographs
which were taken, it looks red.
Roman - I see.

Schirra = The sunset is red., 5S5ame old sun that we see hero.

0'Keefe - Yes, but what vou'd see on either side of it - [lanking

it - is Maxfield Parish cloud, at least in the color photographs.
I think this is what Maxfield Parish went in for particularly.
He went in for very powerful colors - subtraction colors. Turgquoiss

rather than the pastels, rather than colors of the spectrum,
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Shoemaker - Any other items on airglow we should take up?
Schirra - We will bring op this other thing | saw - | guess?

Shoemaker - The cloud (bright area) you saw over Madagascar?

Schirra - Yes.
e 2 A

Dubin - I was wondering on these various effects on the horizen,
You manke some statements about the blue horizon--the different
colors.

Schirra - What time is this?

Dubin - This is at 06 44 GMT (See blue book, p. 104). (Now
Report of Third U, 8. Manned Orhital Flight.)

Schirra = This was the beginning to what Mrs, Cameron has a sketch
of, | believe. ...

Cameron - Actually you give two descriptions here. | believe
they conflict, [ assume that one is an expansion of a part of
the other,

Schirra - 1t is, and as you can see, it's 4 timp span here where
it obviously is changing as the sun is setting as well. Not
much in time, but my time was pretty fast in relation to sun-
sgts, I guess.

Dubin - Question is what the heck did you really see?

S5chirra Maybe 4f I just read it back myself, 1 can expand

en it. T'll read it out loud. How's that? | guess we can

pick up right at D604 33 and 1 say there is 8 nice interesting
horizon, which meant that [ was captured by 1t. The sSun was

off to the left and 1 would say about 40 degrees. This just
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me¢ant That it was off to the left of my yaw angle - | was in
flight path in vaw at this instant of time - which means you
could determine where the vehicle was oriented and then also
get the sun-line in relation to the window,

CamerTon - Inclidentally, the sun sust have been very close to
gEgtting a2t that time, wasn't it?

Schirra - It was setting, in fact. This i1s where | went on.
There is a dark line at the surface of the earth, orange at

the clouds. Now there was a cloud horizon, as well, that I
could see. Then a light vellow, a light white, and then a

blue band. This was coming from the surface of the earth

going up. A very light blue and then | got all excited and
said that 1 had the planet Mercury in sight at this point.
Marcury obviously was in the black. It had not come down

inte the Mercury szet. If yvou want to deacribe it in the sense
of sunset, Mercury set, [ think it deserves the term of having
the opportunity to set as well, 1 was coming up from the surface
0f the earth towards the darkness of space and then I detected
Mercury where it bélonged, trailing the sun.

Dubin - Well: The sun was off to your left about 40 degrees.

Schirra - As well as Mercury.

Dubin - In the same direction?

schirra - It was traliling almost abOwe the zun in this senss.
Khich is where I had it plotted on the star chart. Then I

wanted to describe the blue band and I said that there is a
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relatively dark blue band right at the surface of the earth.

0f course, the orange and light yellow was chenging at this

point and | then came into seeing this dark blue band. In

gther words, | had lost the orange cloud effect just above the
surface of the clouds, This was the same kind of red-orange

we typicelly see through the atmosphere on the surface of the
earth which is, of course, the atmosphere. 1 realize this cuts
out most everything but reds and yellow-orange. Hut the light
vallow wasn't at all unusual either; I had seen this in many
sunsets, The sun had set, | wanted to describe this blue band.
| realized I had gone through some 34 seconds. When I say
describing the blue band, it is some 30 seconds later. Took me,
say, 4 seconds to say that. WRelatively dark blue band right at
the surface of the earth and a light blue band meaning & next
band above it; another datrk blue band, & large white band which
is the alrglow This is the way 1 f[elt it should be. 1 have
not made a8 careful study prior to the time of the various lavers
op the #arith or above the earth. Then a deep black one and 1t
sort of goes from a grayish blue to a dense black, almost looks
like the underneath surface of a summer cumulo-nimbus effact,
where you have a nice bright earth aad then you go into this
black c¢loud and then there is this rell cleud that precedes a
thunder storm and it's a very, very choppy underneath surface.
It looks wery turbulent, To vou, This surprised me. 1

expected to see another sharp line and I Jdid not, This is what
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1 was referring to here as the transition from the last blue
band | could see to the total darkness of space. 1 guess this
is5 the only way | can describe that., This was a surprise to me
to ses this, really
D'Eeefe Well, 1t is astonishing, i1sn't 1t7
Schirra Yes, 1t i5. | expected to see a nice, sharply delin-
ested arc, and this was not the case by any means.
0'Keefe Khatever 1t was,; 1t was turbulence?
Schirra - Yes, this is the way 1 would describe it, It has
to be or the light in a sense made it look turbuleat, 1
think vou have all seen the base of a thunderstorm as It comes
towards you and the light starts diminishing rapidly as you get
A thunderstorm Just becsuse it 315 50 thick and almost opague
in contrast to sunlight that can get through, Then we see this
vortex effect underneath it and this is very much the way I
would describe it myself This was the tronsition from visible
to no light No sharp line. 1 think vou probably have it
fairly wall sketched right there,
Dubin - Have you seen the sketches? (Mrs. Cameron's sketches

of colorad bands around the horizon.)

SChiTTrR MO, I haven't

D'Eeple Why don'"t vyou take them aArognd there, Mrs, Cameron ..
50 W& Ccan get additions and corractions [(to the drawings).
(Schirra and Cameron looking at the drawings)

CameTon [his is your first description (drawing shown to

Schirra)l . This is the second descriptiofn, ...
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Schirra - Yes Now as we progressed in time to the secend
drawing, the sun has now Teally set and the Teds and yellows
(in the drawing) are fine ... now just getting the afterlight

that's the ragged effect |1 saw.
Schirra - This 1sa't as thick as that grey to black band
is I saw 1t We are stuck with & small circle (radius of
curvature used in the drawing) and I had a big circle.
Dubin Dkay, could you re-draw it on the board the way you
saw 1t7
Schirra All it 13 1s 8 straight line with & slight curvature
to 1t., 1| had & broad angle of view, but the whele thing 1s
flattened out Il don't see that much curvature at all.
0'Keefe - (to Mrs. Cameron) Put In that remark about this
band is too narrow?
Schirra This 15 to0o wide. [indicating drawing) [t would bhe
the grev to black (bamd)
EEEEEEEEI [t faded out more rapidly im proportion to the
white band?
Schirra It was definitely not something you would like to
make with a compass.
CameTon Narrower End wideT ... | Tried to incicate that,; but

-
||

is to scale, I didn't ; I was just trying

1"Keefa Wg made a first try at it ;

S5chirra - (Reading in the Blue Book) "I will bring up the

fingertip light." This will clue you This will make it
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clear to you that the internal lighting was off inside the
veéhicle, 1 don't know why I didn't bring that point out,
This reminds me that 1t was dark and it was 0605 52, 1 had
te see what time it was, WNeé had this counter clock as you
know, and to see the numerals [ had to bring my fingertip
Lights up to see them., It was quite dark within the vehicle
and this is quite an advantage to this observation. Then I
say that Msrcury 15 on the horizon and this meant that it was
just coming down through what [ described going up, if you can
follow my directions here. This is where Mercury was as the
pointer or index as it passed through these layers. Now again,
we proceeded through time sSo that l1ight patterns will change
and that's why these descriptions do conflict as We progress
en in time. [ think this might explain whyv, As | come back
through with Mercury now setting these same light bands are
not the ldentical ones that | described previously and | used
the word “"airglow" and even the way it came out in the tape
| said see the Mercury going through the - and 1 was searching
for & term and so | just said “airglow" just so 1 wouldn't
have to get into & big discussion about what 1 was going to
report on, Actually, 1 could have said through the -- 1 was
searching for a term -- but this "airglow” I was using simply
a5 &4 term to describe what 1 was looking at. [ could have said

through the lighted horizon.

0'keefe - Twilight leyer is probably a hetter way to say it,




Schirra - Very good, a better way of saying it.

D'Xeefe - "Airglow" 15 a very complicated term. We don't know
what it is all about. That's what we are after. ...

Schirra in fact, on eccasion | have used alrglow through
here just out of ignorance. I think what we all are trving

to do right here is to try and clear up some of this ignorance;
so we need more data, of course. Then,l say (reading from the
Hlue Book again) "We'll see if she holds up,"™ meaning, can 1
track Mercury through all this? That was interesting in
itself, that I could, | thought.

0'Keefe - This was quite important. This was one of the
questions raised by Glenn on his flight whether some lavers
are opague or not,

schirra | could track Mercury through all of thesze points

or lLayers.

Nicks - Does it change its apparent size like the sun when it
sets?

Schirra - 1 don't recall having observed this.

Roman - 0id you see any additional stars ... the fact that it
has a finite disk (Mercury)?

Schirra - No, again the window cuts out the funm of that, 1
think

0'Eeefe - No, vou wouldn't see a disk. ...

Schirra - 1t would have been great to have had some magnifying

device at this point toc make this obseéervatian. No, it just looked
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O0'Kenfe = 1 think when Nicks asked if the sun changed in
size, he really - the sun doesn't change in size as it sets,
e meant change in brightmess.

Schirra - Apparent size - not the size, but the illusion at
least. [1've got to break off a second here. 1 don't recall
EEE]._'I"I_E I!I'I.'I'i'!.l" moon SELs on EE.'I"I:h. Have any of You evVer SeEn A
good moon seat?

Homan - Yes,

Schirra - You heve to be on the West Cosst to do it] but, of
course, I saw a4 moon set on this flight and that is why 1
brought it up. To me, It was the first real good moon set

I had sesn, (Laughter)

0'Eeefe - There is & good s50lid reason [or that. That 1s
that a full moon will set at sunrise. Kot many peocple are

yp ot that time,

Schirrs - | hope you have had a chance to see the photographs

| took of this moon set.

Schirra - Thereo are two black and white sets of these. The
original prints were very good, | understand there is a lot
of halation around this. [ definitely think vou all should
get these out and examine them, Now the subsequent prints
were not very good. They were too fuziy.

Gill - Who would have them?
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Schirra = Paul Backer could trace them down at least.

He was the film-handler. He could chase them down.

0'Keafe - Minnaert has suggested that after moonset, that

there might be a lunar zodiacal light. (Minnaert, Light

and Color in the Open Air, p. 295.)

Schirra - Ch,

}'keefe - It's a dim hope.

Schirra - Getting back to this light magnitude in relation

to stars is about 12 to 15 magnitude., I wouldn't even see
this. 1 suspect Gordon won't unless he just happens to look
out at the right time and has encugh lighting, Now with
instrumentation we could detect it, but visibly with the

naked eye you can't detect becasuse you can't see through the
window. You can't detect this low illumination level. I might
gdd that | saw something subsegquent to the flight that really
flipped me. | was on route to the West Coast on a night flight
(commercial). | was sitting way in the back in the tourist
section in middle of & three-seater, and thought 1 was
anonymous , when the stewardess came roaring back and said
*Cmdr. Schirra, would you come up front;" and out of my
obscurity [ was drawn to the cockpit and I said to myself that
We've either lost a pilet or co=pillot. (Laughter)} 5o [ went
roaring up front and the passengers were looking with a

degree of apprehension, at least. | went up to the cockpit

and looked out and we were heading West just after sunset and a
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blue scout had been launched from Vandenberg (AFB). It had
the most fantastic lighting | have ever seen anywhere. It
had the exhaust trail and above the horizon it had this
fantastic glow - ionization glow (like a vapor cloud) I
would describe it as - which would best pin down =-resemble-
the zodiacal light if you ever wanted to do it. It had a
band across the herizen about 60 to 70 degrees and it went
right up the ecliptic &nd picked up the moon and the planets.

1T was just amazing.

Shoemaker - How far ceuld you trace it?

Schirra - ! could see it right up to the zenith as much as ]
could see out the cockpit, We were all oching and shing.

[ think you have seen this same glow [rom a booster flight at
night, particularly 1f you can pick up a sunset or sunrise

when yvou get above the earth's shadow and get into the lighted
aTea where the booster 1s., There 15 a treméndous expansion wavi
that's behind the vehicle and this iz basically what it looks
like.,

Dubin = These pictures of Glenn's Atlas flight show the same
thing.

achirra I think 1t was mine YoOUu S538W. ..

D'"Keefe = What vou saw frem the cockpit - was 1t from the blue
streak or was it the xodiacal light?

Sghirra - 1 think the two just drew It together and that it was
definitely stimulated by this blue streak as iCf went up almost

up the ecliptic in relation to the arc field of view.
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0'Keefe - It is not a difficult thing te see the zodiacal light

under reasonably favorable conditions.

Schirra - No, |1 have seen it frequently, but not as brilliantly.
fill - Have you seen it in Houstom by amy chance?

Schirra - 1 have seen it just flying at mnight. 1 haven't seen i1
from Heouston recently, no.

Gill - Well, this is the seaason to see it. You should see it,
gbout three-quarters of an hour after sunset.

Schirra - From an mirplane, you can See i1t better than you can
from 8 Mercury spacecraft. You don't have this dimming of light
through your canopy as you do from the spacecraft, This is renlly
g spectacular sight., Of course, the pilots were s0 concerned
because they didn't know what it was, This was hundreds and
hundreds of miles away, and yet they felt they were in danger.
(Laughter) They wanted answers rtight away.

3ill = They got them, didn't theyT?

Schirra - 0Of course, you've heard that the whole West Coast was
enthralled by this sight. [t was in The NEWSpPAPETS.

Koman - 5Speaking of the brightness of the rodiacal light,

Dr. Mulders, N5F, was in Chile at a high altitude last [all,

and he commented to me, that the rodiacal light was so hright
that he was able to see it from horizonm to horizon without
difficulty.

schirra - Amazing--horizon to horizon--1 am not sure what we are

going to see At thousands of miles [rom sarth. I suspect that
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we are goimg to see a batch of clouds if it's lighted, (the
earth] That's really what 1 saw a lot of. 1 was just amazed,
Obviously, when | flew over Africa, 1t was loud and clear and
you would see this i1f you were looking at Africa from some
vantage polint many, many miles away. 1| suspect that if vou
looked at earth from o long distance awany that there is so much
cloud cover that it might have an appearance much like Venus in
this sense.
shoemaker - While we are on Africa, would you like to go on
and talk about the...(interruption)
Schirra - You can't match my bluss, Mayhe Parish could help
Nordherg - Does anyone have anything on the altitude, particular-
ly on that top that sort of turbulent thing?
Schirra - That's another one you Should check into, Through
the trajectorv tables, you should find my altitude. Now at
this point, I was just passed Indiam Ocean ship as 1 recall.
O'"Kkeefe - We've done all that. If vou say when Mercury went
through that we will tell vou what the height was, [{Ta

Cameran) You have it?

Cameron - I have 1it. It"'s about 280 kilometers, Height of

the layers is about 66 kilometers, [ only know the height
of his observation, not knowing the width of ict.

D"Keefe - (to Schirra) But vou made B mark when you went
through it. The [irst "time hack" was when you were going

through this turbulent area, right?
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0'Keafe - What was the height of the layers at this time -

66 kilometers, is that right?

Schirra - Right, that's what I was saying. 1 hope we can
hold Mercury meaning that I'd like to see it go through this
and | did not know that I could, but obviously I proved that
| could; | did. This was quite a surprise., Didn't you say,
Jocelyn, that there aren't many people that have seen Mercury
setsT

Gill Very true. Mercury, (the planet) period. Very few
people know that it exists.

U'Keefe - Can I point out that you used the word airglow just
in general terms, a faint, glowing light seen from the atmosphere
without your - What you called the airglow is not what is
technically know as the airglow,

Schirra - Yes, any time we use airglow | don't use it as we
professionally tslk shout airglow., [ was using it merely as
an escape clause.

Dunke lman - There is one other point there. One isn't sure
just in what plane these phenomena took place. They mav have
been ahead or behind this plane [(of the spacecraft), We have
te think of this... The 66 kilometers might indeed be reflected
as something that had been before this point, you see.
Nordberg - (Comment insudible].

Echirra - My local vertica]l would bhe this hand as 1 show it

and, of course, 40 degrees to the left where the sun and
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Mercury were traversing was in & plane something like this.
This is your peint I think, Larry, Isn't it?
Dunkelman - That's one ...
schirra - 50 they come down this way which mathematically isn't
hard to solve, but vou should consider this.
Pubin - This plane may vary a certain amount and it is very
difficult to know which way.
Schirrs - The spacecraft at this point was under attitude
control and was fairly tight in a sense,
Roman = | think Larry's point is that though we don't really
know if we are ... if we are actually taking a traverse straight
through the atmosphere, 1t may be something in fromt, a tangent
line, or behind it.
Dunkelman - The first thought is to put a line right through
there, and at this point this may be oen the plane but it may
not be that. Some may be ahead or behind, or both. ...
Schirrd - In other words, these layers In this sense could
be all staggered out and this one stacked like a bunch of
steps in a4 sense.
bubin - And they could be higher in altitude than a simple right

angle projection,

D'Keafe - It's quite safe.

schirra - | was looking at two dimenslions in a sense,
Cameron - The right angles of projection and this is the

twilight ztone of the spectrum,




Schirra - If there is another one of those coffees, 1'11

trade this one im. | don'"t mind it cool.

Break (General conversation)
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Schirra - And the rare occasions that I've had the timing for this.

D'Keefe There 1s a nice Delta Flight from Washington down to
Houston, The thing goes exactly toward the sun - vou can't miss it,
Cameron You'll have toe go to the cockpit.

2chirra - Hmm - Tou have to make the Delta Flight, in this particu-
lar case, from Dallas to Los Angeles. | passed Albuquerque.
Ghoemaker - This paculiar thing you saw over Africa - maybe vou could
tell os about it.

Schirra - That, as | have said, was my biggest surprise. I

talked to most of you at great length about things we would hope

to seé or expect to see. This I had no prior knowledge of and 1!
basically can say that [ was "sucked" in and originally called this
altglow, if vou recall. | puess it is best to refer back to the record
Bgain This was 5 hours and 20 minutes.

Cameron = That's the time 1T got from vou, The only thing I

notice from the script was that you said Glenn was asking vou when
you were passing over Californis if you had seen what the airglow

Was Then you said somathing mbout you were surprised at how high

1t was.

Schirra - This was the same phenomena, 1 had come hack from there,

I think, isn't that correct? Leot's szes.

EEELE « The Indian Ocean,

0'keele Pavid Stern at Goddard predicted that you would see

something very unusaal in this flight before vyou went uUp.: «a.

Schirra = Really?




XD
0'Keefe - Yes, he gave me a note. [ was supposed to pass that
note down to the Manned Spacecraft Centerj I don't think I did.
I think it's my fault. (Ed. copies were forwarded to MSC,)
Roman - What is this you are reierring tol?
0'Keefe There is a very strong magnetic anomaly in this region,
and this is where ...
unkelman - I think the fact thaet Schirra hid not heard of this mpkes
the observation even better scientifically.
achirtra - Hmm,
0'Keefe - Quite exciting about this thing, but exactly what region
i5 Cdr. Schirra talking about?® .,.He's talking sbout the South Atlanti
and the South Atlantic wids in sunlight. This is probably as close
to it as we could get to be in darkness,
Schirra - | think what happened is 1 looked out as I was drifting
and this happened to he in the right attitude to see this, which

probably meant that | was looking toward the North although 1 can't

confirm this

Cameron You said something about you would judge that the width

was about a fourth of your window,
JChlTTe - Tes,
Cameron - Can you say how far - anything about how high it was
from the horizon?
| was surprised when | saw what | thought were city lights
they turned out to be stars below this thing. As a result, |

was confused in the sense that | wasn't then looking for yvardsticks,
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Cameron - Was this & patch, or do you think there was & layer
there?
Schirra - It was a layer across my whole visible horizon, It
wasn't just a blob in other words.
Cameron - And is that the only time you saw it?

schirra - That 15 the oalyv time that | recall ever having seen

AT one particular polnt Was 1t at 5 hours 20 minutes [(in the

record)]? 1 don't seem to refer to it too well in here.

Daonke lman We had to find 1t

Schirra You had to dig it out?
Dunke lman We had to dig it out from your self-debriefing later

Roman Was there any color apparent in this case?

Schirra ] would like to refer to it, Nancy, a5 & little smog

color, having a little brown in it. Sort of Brownish gray - Tathe:

it wasn't black or white. It was definitelv toward the brown smogp thing
I'm sure vou have had the unfortunate privilege of letting down inm

Los Angeles and seeing what smog brown is.
Roman Right

Schirr This isn"t what vou would see from the surface of Los

Anpeles, but above it when you look into this. Sort of a dusty

calor in a senss I1f you'd like to use that term Il den't like
use that term because if vou have seen o dust cloud you've seen

more solidity to it in your mind at least. I don't want to give
vyoul that picture. Deflinitely a fog effect rather than seeing

narticles [ think of it that way.
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Dunke lman We are here to hear yours and I think we should figure out

some more of this l don't want to inject my thought into this, but

L was trying to quote you In saying that it 1s brownish smog layers
and wasn"t sure how to define it.
Schirra - Yes, This is dirty brown, not a pleasant brown, not one
vou would like to see, Sort of like s tattie tale brown instead of
tattls Tale gray
Came ron Venus was just off the edge of it, 1 have the report of it
Bch:rig - Let's see, wherTe are wée thera?
Cameron - 1 don"t think you are saying anything about that, [ was
wondering if you noticed Venus st that time?
achirra There was somé point in here where I miscalled Venus or
Mercury, [ forget which, but this is wrong. [ told them to correct
it and they never dJdid. But anyway this 1s what 1 did say. I think
you could disprove meé very easily, because it just couldn't he there.
] forgot which one it was I referred to. Venus and the moon were
always together is the whole point, and they were to me in & horizontal
line which gave mé a good Telerence.
0'Keefe Cdr. Schirra,; there are some important points here.
of all, of course, both Clenn and Carpenter saw stars underneath the
ardinary airglow laver.

Yes, | renember.

20 it clearly can"t be seen and one would expect that anyway.

c | would say that this 1s subhstantlated by my report of

seoing Moercury as it passed through these layers as Mercury set which
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would prove that the stars well could be seen going through the
sume traverse, This thing I saw - let's just call it the smog helt
on this southern pass, to go back and recap the sensation that
brought this to mind which is not brought out here other than the
fact that I can ldentify what I saw, [ was coming over s lasnd ares,
(I think [ better take a second and break out my orbital map which
| have here.)
0'Keefe - If you have the tape, we might teplay that.
Schirra - This would be better because some of the nine hours
there, Il have not identified carefully enough, and 1 should have,
by going back over the tape and these areas of interest - 1 think we
should listen to the original tape again. Let's get down to where
We WeTe.
Cameron - Larry (Dunkelman) has listened to it at the Cape, [ think,
Dunkelman Did you see what 1 call normal airgleow at night?
That is the soft white band.
Schirra Yes, I did.
Dunkelman = All Tight, ves, that's important because I think later it
will help.
Cameron Was that the thing vou saw?
Schirra - This is distinctly different and this, 1 think, we identified

in our earlier discussion (spesking of the use of the term airglow).

Dunke iman - Fine.

schirra - 1 had woonlight as well, but 1 could definitely see this faint

white sffect.




Dubin Was there any color whatever inm it?

schirra - In the airglow that [ saw? No, other than during sunset
times where you would have sunlight itself.

Uubin - No color whataver?

Schirra - 1 think of white as being all colors and you can see

I"ve been trapped with painting a few times, This patch was denser
as you came into the middle of this belt. It definitely had to have
8 light stimualus to it or I wouldn't have seen it. 1 was well

aware of this and thought this as I saw it. The initial impression
that brought to my attention is, first off, and this is the liability
we have, wo're wanting to see something that needs to be seen with
the naked eve when the inside of the vehicle is dark.

Camercon - In the patch did vou motice any variation in color either

horizontal or vertical? Or was it ml]l onel

Scthirra - The airgloWw now we are discussing?

CameTron The patch over (Madagascar).

Schirra Oh, this patch, it seemed .., You can't keep track of whether
¥you are over land or water continually and time is progressing falrly
rapidly; for example, on this particular period where we are talking

in terms of 5 hours and 20 minutes, going back just a few minutes, |

am over Africa because I had left the southeast coast of Africa, im
other words, Durban and this is the place 1 had one time in my mind
wanted to see a flare and I did see cities and I know [ saw Capetown
which was in the clear. 1 talked to the Ambassador from that section
of Africa when we were at Coddard for the 5th year celebration of

satellites, and he said, "Oh, I wish we had known that, because
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evervbody thinks that all vou see is Perth! (laughter) Well,
we see 4 lot of other places as well." To go back, 1 was trying
to re-~establish this phenomenon in my mind sa 1 had passed over
Africa and | was darkened within the vehicle., 1 was drifting.
As | was drifting - we like to say that we can see a city because
the people of the city get quite excited about 1t as we know Perth
did - and 1 was proceeding across the Indian Ocean drifting, so my
attitudes cannot be defined, |1 wanted to say to myself, oh, 1 see
some more cities below pe., Now I wasn't coovinced in my mind that
1 was over the Indian Ocean, yet with the attitudes not carefully
dafined, I might well have seen cities. These | sald,; ah, those citl
aTé quite constellation setups. They looked like constellations.
Then I sald, my goshl they are constellations. They are stars
and this was below what 1 then, in my mind at least, had planted
as sirglow. Agsin, a lump term, meaning a lighted horizon, and I
looked above this brown smog effect and saw more stars again. Then
I ¢ould see through this brown effect, stars, but they were dimmed
consideTably by it. Now; | did not have the opportunity in that
the attitudes were dynamic to trace an individual stsar or planet
through this particular area. 1 wasn't at this point too interested
in knowing what constellations 1 was looking at. Imn drifting flight,
you don't really have a requirement to navigate, that is, to know
where you are in relation to a star field or surface.

Roman 50 you don't know what you were looking at?

Schirra - S0 any particular star or constellation, I could not

jdentify at this time, If I needed to, I would then have to destroy
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my dark adaptation and light up my star chart and then identify
these things. This is the problem we have.
QLEEEEE - ne of the classic problems in astronomy - one of the
solutions for it is to illuminate with & red light, because vou
don't destroy the dark adaptation so quickly.
achirra - This 18 why we went to these fingertip lights which are red.
]l started out, and this might interest vou, I went to the planetarium
in Chapel Hill and toock both gloves with me. One had white lights
and one had the red lights. This was my test of these lights. We
used them while working in the planetarium. We lit up the white
lights and the whole dome was just brilliant white. These are tiny
little peanut bulbs, really minute. This was the last time 1 used
those white lights., That very dasy - thev were painted red as a result
of this. You need very, very low orders of light to -
DQHEEJMQF = I had the impression the first time we talked about this
that yvou had not seen any stars through the patch, this brownish

patch, but you feel that you had seen -

Schirra - Yes sir, this is what 1 am trying to do; recreate the scene

That is why I went back to coming off Africa. Having looked for the
lights, and having seen Capotown, I then felt that [ was seeing more
city lights and then [ was so surprised to realize that these wers
stars, Now this only meoans that I was not pitched down enough to
really see the earth itself. So this means that it was guite high.
Roman - De you feel that you were looking at the airglow lavers at
sunset or might you have been looking down at this sort of tangentially

is you are st some angle?
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schirra - I feel that 1 was loocking up at it now in relation to my
local horizon.

Roman - You were actually looking up at it? Have you any idea how high
it was above the apparent horizen at that time?

schirra - That 1s where I am in trouble, Nancy, because there is no
direct repeated knowledge of what this attitude is.

Roman Well, the other question is ...

schirra - But 1 saw a good batch of stars below it which meant that m

axis had to be fairly well sbove the horizonm.

Roman = Any structure either turbulent or wave-1like?

= m——

Schirra - No, this was a very soft - we best describe this in clouds

B being a cirrus layer rather than a cumulug layer; a stratus would be
g better term, I think.

“UTQEELE - Sort of diffuse?

Roman - 1 am still not quite sure 1 have the answer to my question then.
1'm not a meteorologist.

Schirra - 1f I were to do it, 1'd take a chalk eraser and just make a
streak across the blackboard, it would be more intense in the center

of the eraser and then diffused as I got -

Roman - But no other structure?

Schirra No other structure.

Roman The reason | am asking this is that it sounds as if it might

be related to some other equatorial red airglow which has been observed
from the ground. This has a distinct wave structure.

Schirra : ' did not see the permanent wave effect or the
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mackerel effect that yvou see in clouds., This is very much a -
well, I would say if you redlly wanted to do it - well, do it inm

water colors rather than chalk.

Nordberg - Did it cover your entire field of view?

Schirra - It covered my whole {ield of view, yes. That's where 1

—r

“suckered-in™ thinking that 1 was looking at "airglow-" what we
have used now - | think you understand how | have used airglow and
that there wore cities below it and stars above it. Then, these
cities were defined rapidly as stars and then | -
Dubin - You mctually saw no horizon then? And you saw none of the
regular airglow?

- No, 1 could not see any vestige of the surface of the earth,
meaning the true airglow in this sense.
Qubin - What you saw then were some of the bands with stars above and
below = you remember how high up you were looking?
Schirra Ko, 1f 1 had not had the fetish of conserving fuel in this
drifting period - was mpost important - not only conserving fuel, but
to see what effects the vehicle would get while it drifted over a peariod
of time; in other words, what this minute atmosphere might do to the
vehicle, whether 1t would spin 1t up or slow it down or what have you.
| could have picked up my attitude just by pitching down and picking
up the surface of the earth. But then I would have destroyed the
pariod of time that we had been drifting to see if the vehicle
attitude had been affected by the orbital period.
Foman - For something like that, would it be desirahle to carry a

small mirror, something like a woman's pocketbook mirror, which you




could look down at the different angles.

Schirra - We had a mirror on there. This permitted me basically to

look toward the heat shield., Something like a rear view mirror,
except it was &4 front view mirror in Mercury. But in any case,

vou almost need - we need something like a dental mirror to move
around. 1 think again you get in trouble with a mirrer; I com-
sidered this In fact, 1 had & mirror on my hand which was & flatv
plate much like the woman's cosmetic mirror, It was about the same
size, and when you use a mirror you lose so much just by the fact
that you change distances. Your image has been ranged differently.
20 1 found that | didn"t have any luck at all.

Tennyson - [t was just your disorientation.

achirra That itself was another problem. (Cameron showing Schirra
2 drawing)

Cameron - 1 have a drawing here of what I think you saw out your
window at 5 hours I0 minutes.

achirra - Uh, Teally, I'd like to see that, yes.

Cameron - It's just the star chart. 1| tried., ... | think this is where
you were, well, I made a tracing of the thing and slid 1t (the plastic
glide which represents the capsule window) up (on the star chart)
here = here's the horizon and I tried to guess where you might have
been, and 1 put the width about ... (showing Schirra] you thought it
was -

Schirrd - Very good. But the thing 1s vou see [ could be tilted as

well in roll and it would move this figld--ses what I mean?
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Cameron - 1 was wondering if you recognized this pattern here that
you savw below 1tT
Schirra - What really flipped me--this is where 1 got in trouble--
I sald something about the Pleiades and | know I could not see those,
Cameron - You see according to this the Moon was up at the top (of
the window) and Venus was off to the left. Did vou see them?
schirra I did not see them during this period, no.
D' Keefe Where is Delphinus? Delphinus is scomewhere.
Roman Was just thinking about that. ...
Lameron - Well, he's im Ophliuchus and Hercules and --

(General discussion which is insudible)
Schirra Delphinus does look something like the Pleiades in a sense,
yes
Homan [t's a Iittle larger, but I'm sure that...
Schirra - At one time [ tried to trace this down and see what I really
was looking at sand I frankly have not done it. This is typical of
gverything we do, we always rushed into something else.
0'Keefe (to Cameron) Can you [ind Delphinus? It's right next to
the (Northern) Cross.
Cameron 1 don't see 1t [ don't think it's on here. ...

Eylrr « [Fid T identify - when I said Aldebaran, [ may well have been
talking about,,
Lameron There's a Norton (Star Atlas) in mv bag - maybe |['m - if

you'd hand it to me - mavbe I've got the wrong page--1 don't know -

1 don't know why - he's got it there very clearly.

0'Keefe - You have Ophiuchus, Hercules?




(Conversation inaudible)

achirra | used to carry my little star chart slide tule thing
around with me.
Roman - Alternatively, there are some (star] clusters - well, if
it's the Pleiades, 1t would be well enough defined and you wouldn't
confuse 1t there ate some clusters in & star field which at first
glance give you the same haziness that you get from A& cluster like
the Pleindes.
Camgron - It's the wrong direction, of course,

¥ell, but he 15 down in the Scorplo region iIf you think of it

- One of those things I do recall very vividly was that |
talked about Aldebaran and it just couldn't have been there at the
Eime [
Gill 1, well mavhe vou didn't have the Pleiades then.
Schirra [ know 1t wasm't It wasn't the Pleiades.

Beciuse you've got Orion here., Orion, the Pleiades and
Aldebaran go nicely together
i:hll;.i- They sure do, but they shouldn't be there.
Gill - But those were the wrong ones. (Laughter) They can't he
Dunkeliman - | think Voas corrected that at that one time. You
Aldebaran wasn'"t there
Schirra - Yes, this is the liability you get inte if you don't rea
know your attitude; with this star chart you can sweep out a whole

new segment of the sky.

'Keefe - Why can't you have secen Aldebaran and these other things?

Were they ahove the horizon?
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't think they are in this area We have te expand

Now 1f | were yawed around 20 degrees, this star

ely worthless because this only goes a plus or

wer Aldebaran; Orion

of course, 15 suff

psed Since The L[11ght

Jrion
at all
L
y down here ime, this is on my daylight side
ld think that Aldebaran would be mach the same problem
same thing
in this same family, of course
Was this?T Can vou give me EnyY 1déa
distance between sunlight and sunset?
[hat*s why 1 am perfectly convinced that [ could not

pos 13 o AnyYthing associsted with the constellation Urion or

Aldebaran With this star chart, Nancy, what we do is have a

time¢ mMATgLn (Looking at the chart.) XNow Orion down here 1:

actually in my local dawvlight [t just was impossible for me to

at this point way back here It was occluded frankly by the




surface of the ecarth; physically, I just couldn't sap it,.
That's what 1 meant when | said at best you-d see those just
before sunrise--1{f at all at this time ot year,
achirrs - Right It was just impossible for me to see it at this
point way back here, s0 it was occluded by the surface of the earth,
frankly, 1 just couldn'®t physicelly | couldn't see 1t. Whst
really would be fun, by gosh, would be to go bacx up and have Tony
Jeniasno [Pirector, MorTehead Planetarium) lay this out in the planetari
ought to be sble to solve that.
I woald be able to tell exactly what I saw, I']ll do it -
the way to solve this because then I can got the whole star
field, the complete celestianl heaven 8t this time snd space. And
then we can make some points. 1 think ome of you should go there
with me so0 we can have this pinned down. I think we should lav
this out. He (Jenzdno) can lay out the whole flight plan.
Gill - To get it pinned down
Homan | would say here that Arcturus or Antares could have been
fused for Aldebaran here
Gill - Absolutely Those would be good candidates.

O'Keafe Let"s not let this point go Who should go?

Shoemaker | think we should plan to do this.

Schirra | think this is the way to senswer this rather then trying

to heat it to desth. [']11 bet [1'1]l be able to give you a whole bunch
of information in there (at the planetesrium) .
0" Keefe - Should it be you, or Jocelyn?

it depends on when it comes off - what time it comes
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Shoemaker - Why don't we say we'll plan on this and then we ¢an make
the arrangements --
Schirra - I am afraid that | can't do it rapidly, but 1'd say the
first part of April would be okay.
shoemaker Jocelyn, would you like to take this on to set it up and
folloew it through?
Gill Certainly.
Schirra - 1 would like to nail this one down. [t has been bothering
me for a long time and | just don't seem to be getting any answers
that I would like to have as wall,
fill - It is possible to have hindsight here. In other words, we can
reconstruct the crime and it is worth doing, I think.
funkeiman - [ am glad you mentioned that vou could see some stars
dimmed through this patch because-if you don't see any,=-the patch
turns out to be extremely bright,
Dunkelmen - It's about 300 times higher than what the normal airglow
(seen) odge-on is,
éfhnrru = Well, Lt wasn't dim by any means.

funkelman - It wasn't dim - the answer I get is that it is about

L crgsfur3!5=c which 15 extremely bright and its structure is extremel;

high, It is about three hundred times brighter than the normal air-
glow 1 think we can "home-in" on this brightness rather nicely
because, 1f you saw color, you know it is & dirty brown, but if it
wias calar, that does require at least 50 to 100 times more than the
normal night airglow.

Schirra - That's why you were asking me sarlier was there a coler




in the airglow and I did not see it?

Dunkelman - We are trying not to - (influence vour reply).

Schirra - Playing one [respomse) against the other is indeed a good
way of doing 1t,

Dunkelman - Another think is that this was indeed brighter,

Schirra - But, well below. ...

Dunkeiman - It 1s possible that the normal ailrglow was there -

but you didn't ses 1E7

Schirra - It was well below my field of view though.

Dunkelman - But are we sure? [ assumed that it was well below, too,
but...

Schirra - Yes., | saw what amounted to a clear starfield below this...
Dunkelman - About how many degrees worth thought?

Schirra - I was just trying to think - Well, the window itsell -

I*m just trying to think what I can se¢ degrees-wise-this is -
Cameron - Thirty degrees,

Schirra - It was roughly thirty degrees,

0'Keefe - But there is a trap here because that window shapes out

at such a steep angle - that il you attempt to estimate height by
estimating portions of the window--

Schirra = Oh, no, T wasn't doing that. All I am trying to say is
that in the window = 1ncluded In the window - Jlet"s [orget this smog
band, it were stars only, it was below the window which would be the
earth. There was no horizon and even if | could have been inverted,
wé could just say that the window would bhe this way. There was still

no earth vision, nothing of earth 1 could see, including airglow or
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anything else. So I was strictly looking, if you could almost
say, | could even be looking straight up, which [ know [ wasmn't.
The stars were equally bright and equally in number almost en
either side of this band.
Dubin It was about through the middle of the window?
Schirra - That is correct. I went even a5 far as to say that it
wasn't a third of the window and then I modified this down to a
fourth, but it was more than a fourth and less than s third. This
means, in any case, that it's approximately ten degrees thick and
this is a very rough estimate.
D"Eegefe - It wasn't the Milky Way?
schirra - No. No, 1 like to look at the Milky Way so I've seen
it enough te say “"no."
D*'Keefe - Because you wore facing according to your picture to - well
no aculptor,; Fornax - no
Roman = The Milky Way in that part of the sky, should have a very
distinct rift down the middle, it wouldn't be brightest to the center
and shading off.
Schirra - Yes, in fact, if I recall from the way we ran the planetarium,
the Milky Way was alospst on my horizan,

Dubin How long can you see this by the way?

aschirra - We can do this too, John. They have the Milky Way projected

on this chart, It 1s a very fine tool, I might add, particularly when
vou want to reconstruct the crime.

Gill - Might be very good practice afterwards for the pilot to go
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back to the planetarium (to reconstruct his flight path.)...
Schirra wish | had thought af this a long time ago when 1
was [resher on this.
Gill - It would fix things in vour mind too - you'd be able to see them
again right away to pin them down,
Dubin - How long did you see this?
EEh:rra = 1 would not say seconds, I would say minutes,
Nordberg - Did this go away simply because of vour progression in
orbit or because of yvour drifting?

| think more because of the drifting, perhaps,

)id you see the stars through (t?

There again, 1 didn't have time teo track stars through it.
When 1 say minutes, ! don't mean a whole bunch of minutes, ! mean
one or two or three minutes.
fubin - Yes, but do you know whether you saw stars moving relative to

the bandT

Schirra - No, they weren't It wasn't relative to the band,

That's a good question, now that you bring it up.
Dubin - In other words, the stars seemed to stand still,
Schirra - The band and the stars were planted together, much the 3ame

you would see the Milky Way in a sense. That's a very good

You saw a bunch of things there. It might have been Aldebaran
or it might have been Antares.
Schirra ] suspect that is what | did see at Antares ar Alpheca,

and [ think that is in that same spectrum there. I think rather
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than beat this any further, it's circumbent on us to go to the
planetarium and really nail this down. All I have to do is just
take this window box we have and just move it around and - ah ha -
there it is,

Dunke lman - Something we would like to know is the dimming effect.
achirra - Uh huh,
Punkelman - You say that this patch was guite hright, that's one thing

and then was it quite bright because it appeared bright or because

there are many, many fewer stars, This is the question we have to
ANSWEeT.

Right. You Enow what went through my mind wheén 1 [inally
realized what [ was leooking at? I was livid about the face that I
had the pariscope. Absolutely livid, because I would have shot up a
whole roll of film right on that (using uv spectrograph). (Laughter)
| was fighting for that thing and that's why you can look through and
| make perisocpe sound like a dirty word. All through here the word
periscope is shertened to four letters practically. [Laughter)
shoemaker Why don't we 2o on. Jocelyn, why don't vou pet together
with Cdr. Schirra and write & conclusion on this,

echirra We'll set up a rendezvous here.

Shoemaker - 1 think we have covered quite = few of the remainder of the

questions partly in discussion. I would like to go back to dark-
adaptation here which is the next question. You have talked about it
and let's se¢¢ whother there are sny points that we haven't covered.
question is would you tell us when you think you were best dark-adapted?

Was there any time during flight when you employed only red light in the




capsule?

bchirra = We have answered that with the [ingsTtips.

Shoemaker - Did the light of the "time-correlation clock™ shine in
vour eves throughout flight?

Schirra - The answer is no. They put in a switch to turm that off and
] turned it once and it was never turned om again. This was a very
great annovance, This was my prediction that 1 would turn lt off

and never turm 1t on Agalin.

Gill - You were responsible for having the switch put in, werem't

vou?

schirra - Yes; | went through some very careful studies on the darkness
of this interior. | ran a special test at the Cape and it is amazing
how much light comes in there. John and Scott were surprised when

[ told them this. Scott came back from his [light furious about this
time-correlation cleck llight 20 [ put in a switch-in-seéries and

just clicked it off as soon as I got to the switch.

food for you.

Schirra - It was the first time it was dark outside, frankly, and

that was the end of that light. (Laughter) The cabin lights are
tube lights. They leak like mad. Just terribly. 20 1 tummed

those off as well when | wanted darkness. Then | had pure darkness.
The only light T could create then were the fingertip lIights. When I
blacked out that capsule, it was black dark other than when I needed
to see something with the fingertip lights, This is where our

crutches - as 1 descrihed the map, the time and the star charts
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became a liability, because we had then t¢ hring on light again
[T brought on the Finger tip lights te do this)., Cordon knows how
strongly 1 feel about the star chart device, This is a valuable tool.
But 1t required two tools and & slider. Actually, two tools, with
gliders on esch to vuse tham, | had to take one tool which gave me
a teference in the time that had elapsed to come hack to the star chart
which had a reference [or one time - | think it was an hour's worth,
20 I had to come over heoere and compute. For example, say I had 5 hou
and I0 minutes, so [1'd run down 5 hours mand 20 minutes and look across
and this is equivalent to say 53 minutes. 5o then I would say, Ah,
53 minutes; so then [ would Tace over here and set the little window
thing on the index of 53 minutes and this thing is floating around
and | would stamp it off and get it out of the way. This is quite
B chore, [t really is. 50 now we have included this on the f1ight
plan itself, what index of the star chart to use. 50 we have
simplified this task quite a bit.
Cameton - As far as the star charts are concerned, fluorTescence --
Roman - Suppose you had an ultra vielet lamp in the capsule -

Schirra - If you kept it up?

Roman That's what | was going to suggest --(fluorescent paint on

charts) Not depending on sStoring it up and lettimg it go down
afterwards
Gill - You mean keep it on?

= Wpll, depending on which looks more desirable. But

you could set that at a level where it would not blind you and




and you could see what you nesded on the chart.

achirra Now this could be practiced in a planetarium.

D'KEeafe - There are plenty of fluorescent inks,

achirra - This star chart thing was a real problem even to get it
to the degree of refinement that I had.
zi11 - It has a white background now?

1irra - We had to take the surface and sand it in & sense to et it
non-reflecting, becauze that was a problem.
Hunhe]mal - 1 want to caution you on thst ultras violet light, though,
[t has to be very carefully designed, because if just a wee bit
of 3615 leaks out of it; your eyeballs [luoresce, It must he
carefully done.
Schirra = I've bhecome very interested in this as a problem im that
on the Apollo mission, where you will need to find particular stars,
we Should have some kind of star map that you can see without
blinding yourself. Those fingertips to me were awfully bright.
Roman You can't turn it down?
Schirra - No,
Gill - You must have been well dark-adapted?

- Yes, that's right, [ feel very strongly nbout this

'
dark-adaptation, by the way., [ have felt this way about this ever
since 1 have been involved with this. As a night carrier-pilor, it
was Alweys a problem as you know, We would sit in the ready room
with red lights on and red gopgles on and we then would go roaring up

to Flight deck and there would always be somehody there with a white

light to shine right in your face.




Nunkelman - The Navy has done this very carefully,

achirra - It can be destroyed very rapidly. It turns out quite

frequently when you are in a cockpit and you're time-critical,
more so than when you are on a carrier deck for 8 night launch
than when vou are on the pad. Things are in a frantic tempo.
Tou make & very Tapld checkout of the cockpit and you really don'

care about light adaptation. You just want to be sure that evervthing
18 1n 1CS }!I!'IZ]:'H.']' ]:I'_'I.‘i].‘I'.]'!'I]'I1 a0 & . *’:iurldt'-r'. -IT-[Z-T'IFI--‘I."I'_'II._'I ATE SHOT ITI:._
into the black and surprisingly you very well adapted. [ fesl--

[ know S5cott has mude a test on this--! think vou come down to a very
rapid adaptation in seconds and then you progress getting better
dark-adapted over many, many minutes, I know thi=z has hesn documented.
It 1s not worth trying to odapt to this exponential curve that you -are
trying to get hold of.

111 - Five minutes certalnly helps a great deal.

Schirra [ have said this in the past, for example, if it were

night outside right now, we could step outside that door. With this
lighting vou have in here, you can see outside this door (essuming

you are looking st the celestial night)., You can see more then I
coald see out of the window of the capsule with perfect adaptatien.

| have done this. 1 have heen in & lighted room since the flight

and have stepped outside. Now we heve done this freguently at the
various control stations eEround the net. | did this at Guaymas

which you well know is a tremendoius place to look at stars. [ walked
out of a room just as lighted as this and got outside and boow, I saw

moreé tham [ could see in the capsule.
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Cameron - I saw the godiacal light once doing that in Chicago.
I came cut of a lighted bullding, It was the first time 1 had
sgen it., It was im a part of the shy where [ didn't expect to ses it.
Sghirra = 1 think that our test, frankly, that have heen conducted
to determine dark adaptation are not done well enough I don"t
think we can really justify how Fast we adapt by the tests we hava
rian, I have vot to sec that guantitative analvsis made that should
be made, Intuitively, I feel that [ adapt faster than the test
has ever proven [0 Me e had very complicated systems, such as that
at Péngdcola whearte ¥ou pick up the horiron and objects, trucks and
agirplanes and sShips,--L"m Sure you remember this routine--and I
never was svmpatheti€ to this study. 1 think there is a better wa
of defining it, however, by having you in an opaque room or rather
poing from & lighted room into an opaque room soeing what can you Squ,
lave these measured light sources there and then identifly them as
rapidly as you can, Of courss, you've got to keep identifying
because you are adapting all the time.
Tennysan - I[s it correct then that this window of ours (Vicor
window) has never really been nailed down as far as tronsmissivity

is concerned.

achirra = It has been carefully nalled down, I understand,

I oman Yes, but not under quite the flight conditions,
schirra - Well, | was catryving this photometer, and did make some
mensured reudingd on some ohjocts, but this comes back to the photo-

meter check on Aldebaran. This comes back to what I rTeally made
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it on | think they are trving to trace that through. It wasn't
Aldebaran, that's [or sure.
ﬂEtiE = You say that vou never saw your flucrescent numbers on
Your watch?
Schirra - Ko, I did not, This bhothered ma.

e B B i

Cubin look at Lt?

Schirra

Junke lman § this somg watch that requires expasure to light
awhile?

Schirra - Correct. There 1s another answar to this. The time
function, meaning just running time, has the fluorescent, bhut the
slapsed time that I used on this watch is just hlack and white.

I wanted badly to get at least the hands coated &nd this 15 B Tenl

chore, Very few people do this for you, I would have liked very

much to have had this done, but couldn't get it.

Dunke lman - I would sure like to see¢ the CIC lighting people

have a chance to put thelr two cents into this whole thing about
the lights, for Apollo or something like that,

SChlrrs 1 have gone on tecord saying that Gemint will not

until 1 personally Tunm & lighting mockup on that vehicle as

as on Apolle There are many people who know how stromgly [ feel
on this subject.

Gill - Very goad. Very goad.

Schirra - What I'm getting at is, if you can get the light out

of the vehicle, you don't need to spend a lot of time adapting.

Gill - Right.
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of brightness around the horizon; around as far as possible
{(during) both in day and night

Schirra Again, the field of view isn't that big. 1 know just
what you are asking for I didn't take the liberty of making
these, what would amount to, large yaw changes. [ did mot have

the DppurtuﬂiLF to observe that transition. The field of view 1
had did not show thesa various changes

D'Keefe Tou see;, this 1s like 30 degrees, that's half a redius. |
think he could see much more than vou could see overhead ar night

Schirra - Yes

O'Keefe - It means that if he doesn't see patterns in the airglows

from @ single place at night, unless he has the frecdom to vaw ull
around , he doesn "t have the opportunity of tracing out the rather
large patterns which must be in the airglow They ate of the order
a thousand miles in diamster

I was also curious about davtime, because &f the
forward scattering and backscusttering and 90" te the sun and
gctually, in dayvtime if vyour Tturnaround mancuvers are, say, they
don't go arcund in a plane tangential to the surface of the earth?
They go arcund in a Tadial plane, don't they?
schirra Well, this is the swlul thing about ocur vehicle, All
the thrusters are not alignéed through the body axis, therefore,
vou get two ond three axes when yvou ask for one. If vou w
trying to triack the horizon, using the vaw input, say the horizon

being like an arc here, vou go like this Then you've got to roll,
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nimbus that stands out like a ruler in relation to the vertical

plane I think it might he here (in the rTécord)

Hfrdhclﬁ | have seen some of the films |

were your flight or previous ones ' just curi
eye Sees something better than what shows
schirra - Yes, they do 3 e BVETV
0'Keefe He doesn*t have the stereos
sgnse, but you remember that he 1s in motieon
the clous moves ot
pi¢udo-stareascopic alisect
in & CAr- hy the Zact That
cHITTH Trke
of it To Ccut oI curvature

in airplan Hlaven't you

1% why 1°Wi ised 1Tt 1n This &XAam)
fou can see cloud structure
here that i just terrific
, how about at night? Have you been able to
real darkness at all?
[ did and they were lighted by lightning. In
I gave Woomera & roport on the first orbit saying 1 would no
possibly see thelr flare because 1 was seeling lightning and
hadn't stepped outside their room l sald that vou are

some Tedal brutal thunder storms and the second orbit they agree

because they were there thon This was during the night side
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hecause 1 deseribed the thunderstorm

of Jlightning




BEGINNING OF THIRD TAPE
Schirra - I could not pick up cloud structure because I was
look ing down and at this polnt, vou don't have time, and I

don't think vour cues are good enough to separate elavations

don't recall seeing sny clouds when there was

don't recall this
frantically trying to ses
where Pacific Command Ship was
I could not see IX. F-1 till too dark, sand
other reason Ior 1t was that the periscopeé - RBTE
annoying to me, that j 1 the sunrise hefore
sunrise, because i1t was lob y in that direction, snd it rui:
my adaptation That was when I threw the [i1lter over 1it, and
was the end of the periscope forever, | forgot to temove that
LEel pot that [ even ilntended to, Jn descent on the parachute,
d im & way 1 would like to have had the prerogative of looking
the periscope and seeing the recovery forces deployed around
there It took me A leng time tTo Temlize whv | couldn'"t see tha
Tecovery farces [ Laughter). And 1t finally céame out that |
threw this filter over it just prior to retrofire, And that was

i

the end of the periscope (lsughter]) which alse showed that |

didn't need 1t, obhviously

Nordberg This question of frequency of lightning is & Te:

impartant one pvould you say that you saw lightning

Bight time orbit?




Bl
Schirra = No, that was only daring this ared. This could best
be described as the pastern half of Australlia.
Dubin - Did you notice sny lightning while looking down - you
couldn't see the flashes awasy from the capsole?
Schirra - No, oh no, no, I didn't get any light fed into the capsule.
[t was just oy eyes that captured th
Dubin - In the daytime did you alse see lightning the same way? Did
Gchirra - | don't recall having seen lightning in the daytime.
A good question, though, ond [ don"t vecall it. 1'm sure [ would
notéd it 1f 1 had seen 1it.
Nordberg - Une question, that I am sure you can't answer because nof
the orhit of vour vehicle, but it's of tremendous importance to the
genlopical satellite people, and this is, the distinction of clouds
and ice and snow, 1 know, you probably never went over snow or ice.
Schirra - [ looked up at the Sierras when | was on the second or
third erblit - wé& canm pin this down - and 1 was talking to John Glenn
ibout somehody water skiiling on the Salton 5ea, and at this time,
it was umnzinr how much | could see, because this area is practiceil
¢crisp, clear air in the desert, and | lived there for a number of

know that. ] could lnek all at the Siervas and 1 ¢

see sSnow-capped mountains up there.

lnrdberﬁ = But no clouds of coursse.

Schirrae - Not, not - well - on the other slde of the Slerras,
wegstward there was this terrible fog belrt, and I do recall saying

somatime I may £lv over the Paciiic and see the Pacific, 1 have
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vet to do this - in aircraft - in all the times 1've been out
there - sea all of the Pacific, I have never had that opportunity,
and | don't know that anyhody ever will.
Tennyson - I think what he was getting at is when in the TIROS
satellite - the cottonpicker goes over and takes a picture perhaps
of stratus deck which to a continual extent runs right up against
the mountains that we know are snow-covered - wheéere ong Stops
and the other begins, the snow and the stratus, It is difficult
or impossible to tell.

No - well, my daytime was, of course, morthemrn
and this was bhasically summer, [ was in the snow-capped
Nordherg - This question was really sort of just to make point,
that if ever an astronaut goes into a polar orbit.,.
Schirra - Yas,
Nordberg - ...0T7 has the opportunity to £ly over the ice caps
to look for this distinction, because this is something we find
wa are going to live with.
Schirra - 1 have flown hevond a cloud deck in aircraft at 40,000
feet and had smow on the surface, and usually trees will come up out
of the snow and then make wou realize that vou are no longer looking

gt a cloud surface.

Tonnyson = Well, our definition of a TIRDS Satellite - hecause of

the width of the TV raster - which is5 just not good enough to pick
up trees with the wide angle and the mediocre lenses we use,
Schirre -~ Well, yes., When vou are low enmough, you get these terrain

changes which helps you too, 1 think.
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wordberg - There are some thoughts that by polarization and so,

one can distinguish it over a uniform surface; of course, the
eye doesn't have this, but I'm just looking for a ¢lue that the
eve might have which we hadn't thought of in an instrument such
is depth, because it's interesting when you say you can see all
this depth in the ¢louds themsalves

Schirra - Yes,

L

Nordherg - ...whether one could see because of depth difference an:

shadows , or someéthing, this distinction between clouds and snow,

the First TIROS [satellite), TIADS 1 ...
Aghirra - This thing 1§ stalled out (referring teo tape recorder),
s that o.k. Is it finizshed? NE ! going.)

Yordbhe ’'E - The first TIRDS was just sort of sn observation when we

atil] were at this "Og Whiz" stage on satellites. BRoy, we seée

gomgthing =«-=

schirra - oure, now you want more? (Laughter) - 50 do I,

vardberg - People saic look at those besutiful orgraphic clouds

over northern India, and there is this huge band, until somphody

saw valleys in these clouds and all there was - was snow-cevered
areas and with the valleys being clear.

Schirra - Yery goed, ...

TENNyson John D' Kesele has ¢ tip with a statement that T, at leaast,
would like to think about some more and that is the relative motlon
invelved hero, TIRDS and Nimbus, etc, are still picture-type items.

l think his (Schirra's) statement thers that watching the tops and
bases and of the earth moving at different relative speeds may be,

at least, as important to height determination as anvthing we can




do with spare part items or items like that
Nordberg again the depth.

schirra - We Are working a movie came
are saying,
[

Tennvson t and vou imply a height which the eve in
Y o S m—

in & still picture mode cun't see, b ; E goes you say,
this moves at g Jif 3 ind therefore, 1t had to

higher,

schirra - I would accept that, except for the photograph

JeTeé which shows this depth. Ur 15 1t reminding me of 1tT

not know Mo you see the depth 1 talk shout Iin that photegraph

lennysen - To some degree (perhaps), but, no, not as directly.

I found that picture interesting, bhut as indecisive as a good many

of these prints are.

schirra - Well now, do you have all of these Weather Buresu

photogranhs T

Nordberg [ have not seen all of them - well, we may not have thei

1 find thst sometimes it is very peculiar that as a NASA ourfit -
A Center we often have less immediate accoess to some oF the

the Weather Burcau has - (Laughter).

achirra - Well, let's -- I find this disturbs me verv much in

that whena I yielded to taking a camera, ! sctually did want

one, but I wanted to make people fipght te give me the best

equipment they could get rather than just take a cameras,

it very clear that those people who could use thii
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the best print availeble, and I definitely have this group on
that list For one, | am disappointed that this occasion whers
| pulled this Weather Burcau filter out of the hack to take
these two pictures of the moon, 1 have heard and | have vet
to have seen the graphic results of those two “Ylack and whites
on the moon, which are gQulte Interesting to a lot of people.
[ have heard this Now where they've gone, 1 don't know,
Although | know they can be ohtained apgain, 1 thought this was
| Shame.
Tennyson - I don't think that 1 have ever secn these prints,
And, we are in the office that supposedly collects the require-

ts [or neteorological satellites and ! have not seen the

iirect prints of this., The only thing I have seen come out =-

Schirra - Well, 1 have hesard that il vou take - and 1 haven't

had the prerogative either - if you take the motion and project

it on ¢ very good screen, it is reallv somethlng to =ee -- at least
f these two lunar pictures. AMnd that's why 1 took the lasselhlad

-

'o tnke this hig pioce of caulsion - the 70 mom film rather than
or 35 mm, ond. this 1 do Encw abou graphy that the
the strip of film, the more you wi . oot of 1%,
went first class with o Hasselblesd (camera) and why
not at all in favor of taking & 16 mm. caomera along which is whaut
WiE are using

I
P !

ter

Nordberg - We had, in the early days, right a

Eritten to Kloinknecht and had gotten periscope fllm, which, wvou

know what the gqguality is, and we pot always the answer that they
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con't have i . yet, but a5 soon as they bacome aovallable,
they'd sond them to us, but actuslly we haven't resllv recelved
From them sincé and the only time that I have sean
of these photegraphs that you are talking about ...

Well, Kleinknecht doesn't have control of this, MSC
doesn't have control o these pilctures 1 tooak, abviously, or
actunl iy wauld have ghie to sed
Gill = Wha does?
lennyson = The person invelved with ¢
is Stanlev Soules
Schirra - Yes, when yvyou think of the small number of plictures
did tuke, and the expénse that was involved in taklng these
pictures, it is just amazing thot Iirst class reproductions
haven't been disseminstad widelwv,
Shosmaker - I think, Jocelyn, this is something that you and I
and John 'Eesele should take up with our joint committes.
IR 1T.

should be -all ov he - 1s Teally
what 1 really getting &at.
shoemaker This 1s something we can do soi g about.
Schirra - Sure I know Kleinknecht
hecause he has no control
Shoenaker | think we can stralghten this out,

Cameron vou eéver think you could see highways?

i

‘gxico where they disturhb

Schirra i Tomds n areas stich AS

the terraim by being ) stroight line. [ never did have the




opportunity to seec & highway, for example, and trace 1it,

cavse 1 wasn't over thaoasp |'||'|J]--l|'.L'I arenas such as the Southern

States long &nough or had the clear weather to juse
nkserye them. In contrast, think what wvou

ad WEnted o

inferior

for one those

f them

s citteh Gy

a heliatrope,
seen this peossibility discussed
that instea of these tremendous

aiil nake a much sStronger
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schirra - As an example, [ was hoping that 1 could look up at

Japan alter retrofire, and I couldn't sec it a8t all: 1t was
clouded 180 T

onfayson Japan, this time of voar, = like 1t would be cloud

= el e

] Tdrwrg = Particularily at this time VEAT this was October, st

that was already Ln the Northern llemi re and should be
the tropical convergence zone
But still Japan by notuTe ; « [eloudy)
the Macilic
'..'.|III_".':._:L"!|l.<.' IONne mMost
iz they would sppear
shpemakeT The point is that

tly extensive deserts;

=pe Che goeolog

[interrupted) ..
Something I'm curious ahout

bod well there aTe two woys of dod

witer undernedath te aboul

CameTon About how much cloud coverage wou

yvou astimate the amount ol the ear Ehat

Schirra - I guess I could check this more carefull




abhout BD € N4

clear eas! { the Sierra’

cuced over) asgain by the tima

ad g small Band when wvou

not vYery such




There's a 10,000 foor peak ([laleaki)
vere vou overall set [or
SN0 vou npg some trooble

you have tir o basically

had the privilege of doing?

[ think as wo = iand this s the troubl with Marcury
hecause this 15 just & 1t phasing out i85 you get vour confidencs

he systems to whore vou don't need to wonitor them as often,

zould take time lor ohservation. 34t you continually,
f the gameg, cannol Telj noEhe svatemes Tunning Themse|[Veps
ou keep carofully monitaring these things, This draws
sttention away Ifrom, say o -Iive minute observation. The
that vou could make o longthy chssrvation would he when
incer this automatic control when the capsule 1s maintal
grtitude for vou rather thon vou trying to maintain iv.
very hard to do; to maintiain n capsule mttitude, In tha
three-axis ootion everytice wvou make ong motlion hecauss
is influenced by another nxis T]'If-l':'-t]f-l_.
quite oxpensive fuele-wise to polnt your field
3 have to sit there and just steas around like mac €

Would vou say that you gver had s much a5 Five minutes

a time to look out of the window?

hirra - Oh, yes. I think 1 Toox o fairly long amount of tim

for example; observing this particulor sunset that's representative

F ghout three or four minutes Even then, vou keep checking thin
'

to seo iFT what you see 1s really what you are seeln For

[u]
I ®
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chart, bending it around. {(Laughter)

[ill - 1t's very hard to get eriented.

-

Dubin = 0id vou or Glenn o1 Latpenter s&€ any meledrs)

schitra - 10, HIOE W WETEe Ii{TllTil'.'|'!' ANEX10usS TO Se¢ [hl'l:'1

mderstanc someg |[ittle Japanese hoy 3 kod Ofie Tocently
Rat rignt? comet mnd we
looking [or metéoTs and comeéts and
And sa vou never
Schirra = So 1 suspect
suTface of the carth,
Dunke lman o, agsin t} Field of 3] i li=mgi ted,
Schirra Again the odds are pratty grim You rtake thi
and yvou project it through 180 degrees, ond it

ta see anything. That's why 1 say this lab [(lunar m

ing to he fabulous 1t veally will ... That's practica

| ]
How about the brightnoss of the sky locking as

15 '..'-5_:.1'_*|]p ifn daytime’

1 have askad Cordon to go ahead and ce this agnmi

ornicentrTate on 1t did not. but in By recollection, I did

e dnything in the heavens on the daylight side. 1 thini

id this was the reflections off the window wWwith this smokes

fect which made it even less visible. This film - bac)
Windshield thing - whers the smoke 1s condensed on
the right lighting conditions you coan bavel

hese things, [hat's basically what happened there

i
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