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MEN WALK ON MOON

ASTRONAUTS LAND ON PLAIN;
COLLECT ROCKS, PLANT FLAG

YVoice From Moon:

‘Eagle Has Landed’

EAGLE (the lunar module): Houston, Tranquility
Base here. The Eagle has landed.

'HOUSTON: Roger, Tranquility, we copy you on the
ground. You've got a bunch of guys about to turn blue,
We're breathing again. Thanks a lot.

TRANQUILITY BASE: Thank you.

HOUSTON: You're looking good here.

TRANQUILITY BASE: A very smooth touchdown.

'HOUSTON: Eagle, you are stay for T1. [The first
step in the lunar operation] Over.

NQUILITY BASE: Roger. Stay for Tl
HOUSTON: Roger and we see you venting the ox,
TRANQUILITY BASE: Roger.

COLUMBIA (the command and service module):
How do you read me?

HOUSTON: Columbia, he has landed Tranquility
Base. Eagle is at Tranquility. I read you five by.
Over.

COLUMBIA: Yes, I heard the whole thing.

HOUSTON: Well, it's a good show.

COLUMBIA: Fantastic.

TRANQUILITY BASE: I'll second that.

APOLLO CONTROL: The next major stay-no stay
will be for-the T2 event. That is at 21 minutes 26 sec-
onds after initiation of power descent.

COLUMBIA: Up telemetry command reset-to re-
acquire on high gain.

HOUSTON: Copy. Out.

APOLLO CONTROL: We have an unofficial time for
that touchdown of 102 hours, 45 minutes, 42 seconds
and we will update that.

HOUSTON: Eagle, you loaded R2 wrong. We
‘want 10254.

TRANQUILITY BASE: Roger. Do you want the hori-
zontal 55 15.22

HOUSTON: That's affirmative.

APOLLO CONTROL: We're now less than four min-
uw{mmownmmmmy 1t will be for one com-

will do after getting their next stay-no stay will be to
remove their helmets and gloves.
HOUSTON: Eagle, you are stay for T2. Over.

Continued on Page 4, Col. 1

VOYAGE TO THE MOON
By ARCHIALD MACLEISH
PRBSMmum,
wanderer in our skies,
ﬁwmwmwmw

sllvamlonl‘nwimﬂmﬂwuﬂm—
“the visiting moon” . . . “the glimpses of the moon”...

and we have touched you!

‘mewﬁnt of time,
ln]mﬂufwtof time, before the

Now
our hands have touched you in your depth of night,
Three days and three nights we journeyed,
steered

by farthest stars, climbed
crossed the invisible tide-rip where the ﬂoauu dust
falls one way or the other in the void between,
down, encountered
eold,jaaddwh—unfaumbhmpm...
Thm.m]ounhdq ‘we descended,
]au,m]matdawnuponyawm
sifted between our fingers your cold sand.
We stand here in the dusk, the cold, the silence . .«

and here, csat”wﬂn@ofﬂnw we lift our heads.
Over us, more beautiful than the moon, a

0, a meaning!
ov!rulonthcusdcmboadmmbndlt
earth,

presence among us

A Powdery Surface
Is Closely Explored

By. JOHN 'NOBLE WILFORD
1o The New Yark Times

HOUSTON, Mondny, July 21—Men have landed and
walked on the moon.

‘Two Americans, astronauts of Apollo 11, steered their
fragile’ four-legged Iunar module safely and smoothly to
the historic landing yesterday at 4:17:40 P.M., Eastern day-
Jight time.

Neil A. the 38 Id civilian
radioed to earth and the mission control room here:

“Houston, Tranquility Base here. The Eagle has landed.”

‘The first men to reach the moon—Mr. Armstrong and
his co-pilot, Col. Edwin E. Aldrin Jr. of the Air Force—
‘brought their ship to rest on a level, rock-strewn plain near
the southwestern shore of the arid Sea of Tranquility.

About six and a half hours later, Mr, Armstrong opened
the landing craft's hatch, stepped slowly down the ladder
and. declared as he planted the first human footprint on.
the lunar crust:

“That’s one small step for man, one giant leap for
mankind” 3

His first step on the moon came at: 10:56:20 P.M, a3
a television camera outside the craft transmitted his every
moved to an awed and excited aadience of hundreds of
__millions of people on earth. "

Tentative Steps Test Soil
Mr. Armstrong's initial steps were tentative tests of

the lunar soil's firmness and of £ : ability to move about

easily in h ilky white spacesuit aiid and under

the influence of lunar gravity, which ltm-lixm that of the

¢ sarthes 5 ik

“The surface is fine and powdery,” e dstronave re-
ported. “I can pick it up loosely with my toe. It does adhere
in fine layers like charcoal to the sole and sides
ofmybogu 1 only go in a small fraction of an inch, maybe
an eighth of an inch. But I can see the footprints of my
‘boots in the treads in the fine sandy particles.

After 19 minutes of Mr: Amstmnfs umng, Colonel
Aldrin joined him outside the craft.
The two men got busy setting up another television
camera out from the lunar module, planting an American
flag into the ground, scooping up soil and rock samples,
deploying scientific experiments and hopping and laymg
about in a demonstration of their lunar agility.
meyfmmdwnﬂdnglndwnrhngonthemmlm
taxing than had been forecast. Mr. Armstrong once re-
ported he was “very comfortable.”

And people back on earth found the black-md ‘white tele-
wvision pictures of the bug-shaped lunar module and the men
tramping about it so sharp and clear as to seem unreal, more
like a toy and toy-like figures than human beings on the
most dasing and far-reaching expedition thus far under-
taken.

Nixon Telephones Congratulations

During one break in the astronauts’ work, President Nixon
congratulated them from the White House in what, he
“certainly has to be the most historic telephone call ever
made.”
v “Because of what you have done,” the President told the
e 5. - astronauts, “the heavens have becomea part of man's world.
the lunar module; And as you talk to us from the Sea of Tranquility it requires
“us to redouble our efforts to bring peace and tranquility to

“For one priceless moment in the whola history of man all
the people on this earth are truly one—one in their pride in
‘what you have done and one in our prayers that you will
return safely to earth.”

Mr. Armstrong replied:

“Thank you Mr. President. It's a great honor and
privilege for us to be here representing not only the United
States but men of peace of all nations, men with interests
and a curiosity and men with a vision for the future.”

Mr. Armstrong and Colonel Aldrin returned to their
Janding craft and closed the hatch at 1:12 AM,, 2 hours 21
minutes after opening the hatch on the moon. While the
third member of the crew, Lieut. Col. Michael Collins of the
Air Force, kept his orbital vigil overhead in the command
ship, the two moon .explorers settled down to sleep.

Outside their vehicle the astronauts had found a bleak

Continued on Pages 2, Col. 1

Today’s 4-Part Issue of The Times

This morning’s issue of The, Financial and business news
New York Times is divided into| bulm on the first page of the
four parts, The first part is de-|fourth part.
‘voted to nmews of Apollo 11.| the News Index
and includes Editorials and let-{tor today’s jssue:
ters to the Editor (Page 16).
Poems on the landing on the,
moon appear on Page 17.

General news begins on the|
first page of the second part.|jumes
The News Summary and Index
is on the first page of the third
part, “‘which includes sports| et
e Stk (PAg1) ks
Asmciated Press  transportation news and we Y
ﬂ;m,nacohunmntudavs.mAmmm-tﬂmmmmmmmpsnummd. e P ey

Page
Bils In Washiegton. 36
s .33 Movie

|
R

News Sumnary asd Inces, Pige 35



L++ B i e T T o oy THE NEW YORK TIMES, MONDAY, JULY 21, 1969 X

Astronauts Land Module on Lunar Plain; Collect Rocks and Plant American Flag

Powdery Moon Surface
Explored Around Craft

Continued From Page I, Col. 8

‘world, It was just before dawn, with the sun low over the
_eastern horizon behind them and the chill of the long Junar
ngfbuldudlnghlgtomboﬂdns,xmnmmdhﬂh
fore

-Colonel Aldrin said he could see “literally thou- at|
sands of small craters” and a low hill out in the distance, st,  they found ‘theyland glaring
Butmosto{dlhs_ymhnpmud!r_l_khﬂybytbe"varm muwdkagouﬁqm Because there is no air at
of shapes, angularities, granularities” of the rocks and ﬂmm ‘bounding, al-{all on the moon there is nothe
where the landing craft, code-named Eagle had set down. m'nney Hwbh lngtq-muthva or to

ling was made four miles west of the aiming duﬂwwmm-djmmu:nmmmwm“’ erce light
point, but well within the designated ‘area. An apparent o to tho deop shadows of el ME. Ao Attt bad
‘error in some data fed into the craft’s guidance computer| mmmmmmmm‘ﬁ%mw
from earth was said to have accounted for the dis- [ appeared not to suf-|sion to the deep shadow when*
crepancy. et a2 4
sudguﬂqummwmmr‘dedwmmm ﬁaﬁiﬁﬁﬂi‘*m'&wm‘mﬁ“““
computer Was them toward disastrous “Magnificent »
to\ug::luwninabo dermledmmmmdl m&mmmmnﬁwmnwwmmwm
football field, |Aldrin Jr. used to describe the[Fahrenheit when the astronauts
Mr. Armstrong control of the vehicle and view when he joined Neil A.[first
stepped outside, In the
guided it safely over crater to & smoot Armstrong on the Junar sur-|shadows it was 150 degrees
rocket muumn;;dmof ‘moon dust during the final mseﬂm after he behwmmmm the astronauts

Soon after the landing, and the slowly and with great mﬁwbyuﬂr'ﬂﬂ-

in condition, Mr. from the Junar module, Mr.|
Mdnnm:detﬁ‘rrddadﬁmwomthehtmaudftm ﬁmaﬂﬂiﬁ!hewggy wmuam
‘earli originally scheduled. The £} wving 1o difficulty in moving|when they went from shadow
for the moon walk 0 begin at 212 AM. round and that it seemed per-|to sunlight oF the reverse,

mtrollers here. said that the-early moon walk bepe” s an o, Skl A3 o ey Jong et
‘would not mean that the astronauts would also leave the| mehhh trainedithe astronauts have left the
?mmurhu' The lift-off is scheduled to come at about Soon after that he wmﬁmhux
X departure from the landing craft out onto thel bomHIng Scioes 1 Scxonce 5 ‘above zero. in tho

delayed f hen_they le| “The Now Yerk Times mamm the
surface was abh“nam‘itm:h:ywnld tch,| CONGRATULATIONS: President Nixon talking with Neil A, Armstrong and Colonel Edwin E, Aldrin Jr. on the moon Wwdghnl‘gs mmwﬁhmm
All the oxygen in the cabin had to be vent i his moversents: very| zero,
ce the pressure gauge finally dropped to zero, they| o ¢ . . fricre ored T the astronauts

opendthe b and i Armeirong sepped ot n tre) N'iXON M akes ‘Most Historic Telephone Call Ever’ | g b s b neliomn s gt Set
SR T et g o P et

“OK., on, I'm J your center of mass expected — an almost fiat
he descended. By WALTER RUGABER  oval office in the'West Wing TV set.” He retumed to the people all over the world I [Armstrong said after |crater-pocked, sur-
that O ihe second step from the fop, he pulled 8 JATVARd|  awolileTwierekTmm | of the White House, and the West Wing just before 8 P,  am sure they, too, fln With [scrcss (1° Suace ""gﬁf.m R it “moimiia: oe

at released a eqmgll;x ‘WASHINGTON, :mm_ spacemen infrontofa  Col Framk Borman, the Americans fn  re A e and Aldrin ridges cotld be seen in the
% .:‘f Hn‘:t lunar n_n::?glei'm ‘This d loye the t:flﬂklﬂ,l: mldenltl .N‘xmn um,ﬁ; small camera planted on the  astronaut, Mr, Nison  hat an immense feat this is. [up :mplﬂ set out an Bt ”"1%’2“ flag, held out-
transmi dramatic pictures of man’s| Apollo 11 astronauts toni X A » Ameri-
first steps on the moon. thlnhelunln'lu:gt:n;g«zﬁ .:‘gwk;lﬂ@ﬂw“m n the il den just off the o e of what you bave [ 1 i sl st sread by & wi ts
) Dream Fulfilled would inspire White House switchboard tions for the first step Jan Al their steps made 3 in tho
Ancient harder for a solution of the to the Goddard S; Fli; of 1d. ithough steps 10/ less in it,

1t s mats it g o anothes o, he el s b o lnet” Gt & Mgt ol St o WSSMC A S Y00 S o romee tll on s Sy g e
m}opdﬁm&niualgfmamelﬂmmﬁmd Easp:hqw:be“;g'ohnef; ;dlnhl.lnkw Space Cen~  man quoted the President as 3;:&:»{01:‘?%&::5:‘ P gsmy ﬂ:endﬂmmnuﬂ;
mmi:,mwdnmnmdmmmmolw_htmm Tadio booﬁ‘p-lhnt he said the Goldstone antenna in 'Jz‘uziunbellevableﬂﬂng. forts to 'mfwemdm %%&mm%m&muhmu on the
g:tfmln:lol;“ B e i ‘historic Wz:’ :'!uw ever  “For every American this R e q“ll-“zlrirty ohna: icsless moment [Keep them lmm}eehn; ‘Seolac|were comfortable and very

ion, ”

The oo, Jong the symbol of th fpossile and thel B L C L fastobe e rondetdayof 3. Nion tod Colonl 13 (B whols oy of man [ much at
';]'ﬁs*tg’i}n‘:"“mfm m‘";""‘h“"‘ﬁ"‘m“ done” he said, “the heavens ““And Tor peoplo all ovr the 0o it e trul in the

tely

e the Eoating D Thomas O, Paine, admin-| 12Ve, become part of man's ~ sworld I'm sure thes, 00, join  the scientfic value.” beyond B in what you bave done Lunar Tests Ma G.iVC
D T 0.3 world. And as you talk to us  with Americans in A ‘special panel Is working  and one in our prayers that y.
from the Sea of ing what an jmmense feat on American space goals be. YOu Will retum safely to

the
tion, telephoned President Nixon in Wi to report:| it inspi o M £ -
T edent. o 2y bonor on penalt of he- sothe R e B g o, DSOS o, Tk o Answers to Old Riddles
i , the

on the ent
NASA team to you that the Eagle has landed on| tranquillity to er of the and Donal egler,
msuo{lmm ourammuuen{eam‘i‘look- “For one priceless moment  thanked the President Wumnge;'regm 7, honor and privi for us to
ing forw: mrg:g loration of the moon.” in the whole history of man, said it was “a great honor that the President wor el not

craft from the Apollo 11 spaceship was| all the people of ihis earth and privilege for us to be decide on new objectives the United States but men of ‘Special to The Jiew Yark Time
one—one in their in  here ing not only them, ol

i of| the States but’ men
aa@:gov#&m,wmwmmm mw;fndy;\:numyguwiﬂ Mﬁnceo!a]émmm::!w E‘é’.ﬂf’ﬁéﬁiﬁq alﬂdmwlthlv!dm!ar tion as to the nature of carth's
it ave o R S e L L ,?m,*m."””‘"‘ St vall & Nell nd Buzz, Y falking {6 1s an bonor for us to be [siery satlie; men dug intojchey wero
tro] told the two mehf Eagle after examining data in-| &Stronet oL A by, yswould look §/gpand 3 the, sble o participats:het o
dicat mtmemdhmhabkwmdnmmm”mwlgm J:MC&Q o '”m"m P 1Y it he . YrcoN: THARK very (help answer a wide range of|Apollo astronauts a few anx-
re e AL e LR A T Y st Histone (e, much, and T Jook forward. [lon ious moments il
4 e tanding riddles.

the ik, Armstrong and Colanel Aldrin planned to sleep after| {hic landing and first steps carcier atter fheir spiashe  phane Cal ever made, all of us ool forward—to g aman, 42 | Laly proy o feeul o skt

Hfboﬂlortl\ere&x;nwanndumw 'Colonel Collins, glnmﬂ:lunnnufaeenntel& down. 1 just can't tell you how s«m\zyo.umz Homet on || 4 3

o ot s ‘The conversation was tele- of others around the world, u've done, For every Amer- ARMSTRONG: Thank you.
o Py Jou o Nty bogan st Nednedey| i o Do nls The e el s ichof e s s i i i on moanasakes st S5t el s ond
Ticting e s t spoke from his the afternoon “glued to his _est day of our lives. And for much, sir. Ll PR e
terday | ey also set up a reflector|

The
X008 myeoe tulo e e of the STy Theisonbosed guidance and navigaton computer wasunil i was hovering imost divcly ovr thending areao boun aer b bac. o e of mary sz snd v
a at

5
2

i

Shcaoan, 2
mmmmmmmmhmdéyp%%mwgw oot S Bonei: phy lout
) e o ot o ks ot ol e o e o e i th et et ot 1 0 ' it T Sl ey
muom:_:u“ﬁsmnzwumnshmm [The iring was set Lo tak place at 308 P, when thelest of he yay. The computes continied to have control ofjsays )¢ afer hererbeont Fock. bured. perbape

ition.
imoon, Nell A. Armstrong set|face—far the reach
Mmﬁg’\m.mmmmmm“m“ m%hmmﬁdg‘mmmamm mwﬁ:xwwuhmn:hmmﬁb# ;‘."d,‘.,"‘ﬂ’m"i'm“ foil mmm:rsa:fmbj. wo'X:;:
e can picke out almost all of the features we've iden-|ing for word of the rocket firing were Dr. Thomas O, Paine, [made it imperative. ater, “The auto-targeting was| 25, 10, capture the D s o

e bt it ol FBONIEL . onel Aldin| ichis S0 Sy ool oSt f the Apolo project e G55 LV SIS Footpall felaaized crater, it a|
and i 0 Armsone Do A B e ootk s etabishel i th commao | AFB% AU of g bouders nd Tocks” :

o . 1 he the window inls Swiss
mmmmwmwmwmumum iship. _ & ’e.mrwnﬁnézormmmm Tever at his| Wm: its is only one-sixth
on the electrical power, checked all theljust Solommio S oot o Dab, things are goingfright hand, he tilied the vehucle o redrect thelBaonis. e ey
A & mmwmmmmmm«mmmm Fioe 8 oty sxiy

inal?® minutes, Then came a weak some static and whis-| Mr. found the he and the| the greatest
YaE haktal, SpaLemaa o, dmg.mmmmm%m, mmu@ui;MMw | e Eae
LM Ready for Descent jo.The bum was on time” the Apollo 11 wmmﬁ.mwﬁeﬂmmmwmmmmmnwm
‘The lunar module was ready. Its four legs with eclared. touched the surface, B ‘of the funar
wide were extended height. bt Vnmhuudmtdmmtbs%ﬂngﬁﬂndm& “Contact Tight,” Mr, radioed. oot
ton emwmnlamg‘mm.:‘hg‘: L Mission Control concluded that it great.” The lunar|,, He pme?&nbuum “Stop” and W?.Lm ‘penctrated
[module ‘descended from an altitude of 65.5 miles | “Okay, engine stop.’ 3
t, and [to 21 miles and was coasting downward, Mmﬁm-fmmmﬂcwwﬁwﬂaﬂm
Eugene F. Kranz, the flight director, turned to his asso-| i
ho Bach 1o e commecting|cittes and sad “Nere off by x go0d St B 1 ot 00 Mal. Clarles M. Duke, the capsule commusicator
: Colonel Aldrin reported some_oscilations, in the| > 5 ontzo) taom, racloed fo the two astronauts:
‘The walls of their craft were finely milled aluminum|vehicle’s antenna, but nothing_serious. Several e il landed.”
e e g astronauts were told to turn the vehicle slightly to move "swm?n.mqulﬁymhmm*mc nmmzdb.‘ewe copy!
it had the : e 0000 s o X ; e e e b ot Tt i
Wer. o . ‘e are a
‘Neatly threefonrtns of the ~“You're ‘go’ for PDL,” radioed Mission Control, referring|”  Colonel Aldrin sssured Mission Control it was
y : s M.wﬂde;:cwdﬂtmhwﬁ the powered o the & i a “very|

to ucumhzld:ﬂm—thebem%
king|nearly 13-minute final blast of the rocket to the mh-‘ The came to rest at an of only about
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ic of
Mr, is known as a man of few|
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At 1:50 P.M,, when communications -

o "';l;"wm, sl wwwmmmmmn?wm ‘ea, 1 heard the whols thing,” Colonel Collins, the man|

mm Wwings,” Mr. Armstrong replied, ring to their landings at the ‘When the Apollo astronauts Janded on the Sea of[cntfication, as fth
two. was return.

refer-|
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Television Camera Records the Activities of Astronauts on the Landing Area

Mr. Armstrong and Col. Edwin E. Aldrin Jr. read words on a plaque affixed to craft. Plaque marks the lunar landing.

Colonel Aldrin descending. He set foot on the moon 20 minutes after his fellow astronaut, Mr, Armstrong, at right, rejoins Colonel Aldrin after placing TV camera on a tripod. Colonel Aldrin can be seen setting up the “solar-wind” detector.
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From the Lunar Surface, a Message to Mission Control:“The Eagle Has Landed

Continued From Page 1, Col. 2
‘TRANQUILITY BASE: Roger. Stay for T2. We thank
HOUSION' Rn%e‘lé!” That's stay for another two

minutes plux. m next stay-no stay will be for one

TRANQUILITY BASE: Houston, that may have
seemed like a very long final phase but the nux:d target-
crat

ably, ous'lg:f' nogu. ‘We copy. It was beautiful from

BASE: We'll to the details of
2 collection

though some of
there are quite a few in the near area—it
u\and\ nuyxe going to luve ‘some interesting colors to

er. Copy. Sounds good to us, Tran-
. Wo‘l.l lac u press on through the simulated
% yu Il talk to

E

you Jater, Over.
m'mmulmmt Okay, this one-sixth G is just
Hotsron: . Be advised there

m!ouoflmxlmg uulnmsmm and all over the
mnqmm'x'mnmm two of them up

HOUSTON: Roger. It was a beautiful job,
COLUTJBIA‘ And don’t forget one hl’&?!m olin
mNQUan'Y BASE: Roger.

Remark by Collins
APOLLO CONTROL: That last remark from Mike
‘Collins at an aititude of 60 miles. The eoft;menu on the

the lunar e the and boulders that they
 able to see out the window of th
oLl : Thanks for putting me on relay, Hous-
ton. I was mlsalng all

actwn
HOUSTO! Rngo enable
COL UMBIA P.'M.): 1 just lnl :t, T think,
HOUSTON: Roxe r, Columbia. This is Houston. say
somethmg lhey onRght to be able to hmhy’: u, Over.

oger.
lmmdtd gmt !rom up here, You guys did a !nnluur.

‘TRANQUILITY BASE: Thank you. Jllll that
crbxhng bn:;';endy l{m- us up um!, keep

APOLw CONTROL: That request from Neil Arme

AI’OLLO CONTROL: We've just gotten a report
from the telcom here in missic
tems look good after that landin; f
minutel now from loss of signal the command

HOL'S'mN' Tranquility Bm. Houston. All your
comnmablu are uh You're looking good in every
e DPS venting, Everything is

BASE:

stron;

Over.
‘TRANQUILITY

n
anduidﬂmmx;ood -tuvm.!ofuucmmwe
came over in the final descent, I haven't been able to
pick out the things on tl as a reference as yet,

'HOUSTON: Rog, 'rnnq\nllly. No sweat. We'll figure

out—we'll figure it out, Over.

UIL! l'l'Yul ASE: You might b:ﬂl?lwl;‘“f .“
know that I don’t think we any difficulty at
in adapting to one-sixth G. It seems immediately nat-

wral to live in this environment.
U N: Roger, “Tranquility. We copy. Over.
ONTROL: Neil Armstrong i
t.hem is no dl"‘c\llly uapﬁnz to the one-sixth gravity
O ANQUILITY BASE: [Unintellighble

latively level cratered wllh]hldy a lun
w‘u::‘:‘bg. de fers of the 5- {0 50-foot variety, And somi

r
: are pm\um wo
faet mze is a ﬁ'm
clm to «;lmltz. ity W i Orer:

m’:&m like it lanh a ht better than
it dld yuumc;g At that very low sun angle, it Jooked
Tough as then.

some many larger
COLUNBIA When
TRANQUILITY BASE: Well, we did.
Question on Lndln
COLUMBIA: Do luva
hn‘%ulenurnm nu—gmunm-mm
= ;g:lels'mm Apparently that's about all we can

r.
COLUMBIA: Okay, thank you.

wqumnst Okay. l'duythzenhroﬂ.he

Jocal surface is very comparal le to that we observed

Some of the surface rocks in close here f-hlt hlv‘
ﬁ-lctured or dixtulbed by the rocket “plume are
coated with this light on the outside, But where
they've been broken, tl display a dark, very dnh
‘gray interior and it looks like it could be country ba

HOUSTON: Tranquility, Houston, lee vent !uel
and ox again. Over. It's lmildin;

QUIUTY BASE: lolng
Tnnqulhty, Houston. Youcan opmboth

fuel lmi nx vmt no:. Over. ot

'z Houstol
ing by !orﬂ:g AGS to the line and lumr lme. Over.
7

3 l{mmon. You 're go for the
AGS ths line nmum =
TRANQUI.LI’FI

(OUSTON: Tnnqnility, Huumn. Please vent the

huL 1t's increasing rapidly,

TRANQUILITY BASE: Wlilwwwliliiﬂmml
and 30 on the oxydizer.

'HOUSTON: Roger, we're reading somewhat differest
than that. Stand by.

TRANQUI! BASE: The fuel temperature is read-
ing 64 in the descent two and the oxydizer off scale low.
Ducenl one is showing 61 in the fuel and 65 in the

HO S'IDN' Roger, stand
HOUSTON: Tranquilit, 4 Houmm. Please take the
fuel vent switch and t open. Over.
UILITY BASE: okuy. We're holding it open,
indicating about 24 psi on board.

OUSTON Roger..
ANQUICITY BASE: Now indicating 20 pst in fuel.
HOUS'I'DN

TRANQU!LITY m\sE' And 22 in the ox.

HOUSTON: Roger.

TMNQU!UTY BASE: Now indicating 15 psi in
both tank: :

HOUST(

HOUSTON Tranthty. Hous(on. 1f you haven't

Ascted Pres frem KASA

'CONCENTRATION: L. Bean, an mm:i::‘m will
be on the Aj alznl t.vlauhlullnc board at
mvﬂu "‘ the Junar module landing,

done so, yon can release the (ue| vent switch. Over.
TRANQUILITY

HOUSTON: 'mnqmmy, Nouston. We have indicss
tion that we've rmzm up the descent fuel helium heat
er al some fuel trapped in the line be-

tween air and h lves and the pressure we're looking

* at is increasin; fr;_h;re. Over.

‘TRANQUI BASE. Roger. Understand.
HOUSTON: Tranquility Base‘ Houston, If yml have
th fuel and ox vents now.

(OUSTON: Thank you, sir.
TRANQUILITY BASE: From the surface we could,
not see any stars out the window, but on my overhead
tch I'm lookmg "5t the carth. It's big and bright,
utiful. Buzz is going to give a try at seeing some
stars through the o
HOUSTON: Roger, Tnnqulllty ‘We understand must
be l beamiful sigl
NTRDL. we ‘would like to pomf. out
!hl! Lh& fuel pressure problem that has been called
the attention of the crew is in the descent Iynnn
is apparently downstream of the tanks where a muu
amount of fluid has been trayped in a line and we
don't expect it to cause any problem. The line Should
e able to take far more pressure than the fluid would
exert. In the event that there was an overpressurization,
‘we would expect that the line would spring a small
leak, the pressure would drop rapidly. Again I would
pom! out that we do not see this as a significant
problem.
“Going Over the Hill'
HOUSTON: Columbia, Houston. Two minutes to
w [{fu of signal]. You're looking great. Going over
hill. Over.
COLUMBIA: Okay. Thank you. Glad to hear it's
looking good. Do you hnve a suggested attitude for me?
This ogeu here :escms nll ht.
t

COLUMBIA: et m= “know when it's lunch time,

will
USTO Sl
w;\’ﬁu, Houston. You gota -ad atti«

INTROL: This is Apollo Control. We've
had loss of signal now from the command module. Of
course, we'll nuh“:ln cnmmt comm unication with the
lunar module on the e. We have some heart
rates for Neil Annnmnug dunnz that powered descent to

): We have an update
on th; e Junar surface, This still
is not the final of chl ume. ‘which we'll get from read-

after initiating the powered descent. That was
102 hours, 45 minutes, 40 seconds for touchdown and a.
total time of Hmwem descent 12 minutes, 36 seconds.
‘And we would expect those numbers to chanxe perhaps
a little bit when we ;et final data readou

HOUSTON: Tranquility Base, Houston. lf you want
me to, I can give yau a hack on the mission time every
30 minutes. Over.

HOUSTON: Tranquility, Houston, I'm counting
down. to T3 time. If you'd llka to give me a hyck, we
can set up an event timer,

RANQUILITY BASE: ohy.Hwﬂ)wt counting. up.

HOUSTON: Roger, you want it counting up:

sunglg{JSTON Ts ili

: Tranquility, Houston. On my mark
6230. Mark from pass TDL
TRANQUILITY BASE: What we're looking for,
Charlie, is time counting up to T2 that will be equal to
60 minutes or T3 equal to 60 minut T3
iOUSTON' Roger. We'l.l have it for
HOUSTON: 'n-anqul ity Base, }{oulwn. Reset -the
event Li.mer 0 0 and on my mark at 103 3941, Will give
you a hack and it will be in one hour. Over.

‘TRANQUILITY BASE: Re

HOUSTON: And we got About almost 3 mmutu to
0, Neil. Over.
‘TRANQUILITY BASE: Okay.
HouerN Tranquility Basn, stand by on the event

OUSTON' Tnnqum(y Base, on my mark mrt
your event timer, 5, 4, 3, 2, 1, Mai
oger. We got it. Thank you,

NQUILITY BASE:
HOUSTON: Rog, Neil.
Statement by Paine .

APOLLO CONTROL (5:17 P.M.): There will bea brief |
statement from Dr. Thomas lee, NASA admi;
in the Building 1 auditorium at 4:30 [Houston time].
We also have updated information on the landing point.
n xppem that the spacecraft Eagle touched dn\vn at
'99 degrees north or {ust about on the lunar equator
nnd 23.46 degrees east longitude, which wauld have put

it about four mxle: from the targeted 11)o|nt

e now min-

utes from rucquhmon of the command module and of

course we're in constant contact with the lunar module
on the surface.

At this point all LM systems continue to look very

APOLLO CONTROL (5:29 PM) We will be taking
the release line down briefly for a statement from Dr.
Thomas ane. NASA ndmlmlln(or. ‘We will be record-
ing any f the and

‘The dukm yours and ugtﬂn: link to data.
HOUSTON: Roger, thank you, uility. Hello,
‘Tranquility Base, gl!ollslon On);ny mlr.:qit will be 37
e
'HOUSTON: Stand bi erk 37 minutes till T3,
TRANQUIL!T\’

you.

'HOUSTON: Tranquili ty is is Houston, It's ‘your

’f;!:i;apulel. We've got the load in. Yw can start your

‘TRANQUILITY BASE: Roger, ﬂnnk you. Houston,

‘Tranquility Base. Did somebody down there have a
mike buskeyed. Over.

HOUSTON: Stand b{_ we'll check.
UILITY BA:

ity Base,

Dou somebody down mne luva l "life button keyed?

“HousToN: stand by. Well check, Tranquility,
Houston. Do you still hear it now? Over. -

TRAN( BASE: No, I still hear it. Sounds
like somebody: is banging some chairs around in the
back room.

HOUSTON Roger, that’s a VOGA you hear for the
adownov;u !oop. we got

CSM to the ne

e. I
be glad u\ accept quemcms. Dr. Paine,
Report to the President
DR, PAINE: Immediately after m Tunar touchdown
I called the White Houu fmm Mission Control and gave

t.hn following report t« esident

Mr. Pmuient it is my honar on belulf or the entire
NASA team to report to you that the Eagle has landed
on the Sea of Trlnqullky and our astronauts are safe
and Jooking forward to starting the exploration of the
moon. We then discussed the gripping excitement and
‘wonder that has been present in the White House and. in
Mission Conlrol during the final minutes of this
touchdow: emphasized to the President the fact lhlt
we still lud many difficult steps ahead of us in the
Apollo 11 mission, but that at the same time a giant step
had ade with our successful landin;

ily
associates his loml conj ntnhd the suce
ol the initial lnﬁ landing a‘n‘\d yvo us hh good. wishes

for the continuing success of
APOLLO CONTROL (6:01 P.M) nunng the newv
conlerence with the NASA Administrator, Dr. The
‘we had ;':nve{‘nuon v?m both Eagle and Colum-
bu nnd wa'll y that tape for you now:
HOU! : Tranquility Base, on my mark 25 min-
utes until T3. Stand by. Mark 25 mlnutu until T3,
TRANQUI ru'n!BAsB. Roger. lie.
COLUMBI fouston, how do you rud me?
HOUSTON: CaXnmbil. we xnd yuu lhout 3 by, You
mxgh: be advised we have an P22
for the LM. We estimate he ll.nded lbout four miles
awnnnge. ‘Your T1 t(mu are updated and the T2 if
you are ready to copy it.
HOUSTON: Hello, Tm)qunhty Base. We copy the
now $3. You can torque him.
COLUMBIA Is that four zmles
St by, we’ll have a map location.
RANQUan'Y BASE: Houston, do you have an
updlled LM wait for us? Over,
HOUSTON: Affirmative. Stand by on the data.
HOUSTON: LM weight 10,
HOUSTON: Columbia with a ll!lludc and longitude
over z updnte lor LM {omlo n, Over,

Columbia. It's plus .799 for the
Iat plus 11 730 for tha lmn;ltudc over 2 over.
COLUMBIA:

HOUSTON: Hello Tﬂnqulhty Base, You are suy
for T3, We )nve s?mo surface” block dm if you're
» readyjto o

. TRANQUILI ASE: Roger. mq.m we're
Say for T. Stan hy. Olny, xounun, g0 ahead with
your block data.

[OUSTON: Ro;et. Hello Columbia, Houston. Co-
lumbiz ‘we don't want you to transmit, Muu. We just
‘want you in that position in case you want to talk to
“Tranquility.

ous‘ron- Tnnqulhty. Hmuum. uy :nm. Over.,
‘TRANQUILITY BASE: Roger. I ha .ngood
sized difference between battery Voltl on ﬁve
Six is rnd{;gozgés and five is reading 36.5. Is that what
you

'HOUSTON: Tranquility. are both comin; upin
voltage, No problem. We're still go. Over,

Praise Is Returned
HOUSTON: Hello 'lhnquﬂny&l;e. Houston. You,

<can start your power down now.
TRANQUILITY BASE: Roger.
HOUSTON: uility Bne. the white team is

going off now and the maroon team take over. We
appreciate the great show; it was a beautiful job, you

uys.
TRANQUILITY BASE: Roger. Couldn't ask for better
treatment from all the way back there.
TRANQUILITY BASE: Houston, our recommenda-
tion at this point is planning an EVA [Extra v‘bkm.lr
Activity] wit concurrence about‘

rom Now.
'HOUSTON: sundby.w wil give o
TRANG BASE: We some time

foﬂ:ixlng:houtma i

JUSTON: ‘Base, Houston., We thought
mx«.mmnmpmt t.w-'nnatmtuma.

uouﬂoN- ‘You guys are getting prime time on TV

TRANQUILITY BASE: I hope that little TV set
‘works. We'll see.

HOUSTON: Tranquility Base, Houston, That's fine,
We're ready to luppan you any time, Neil, Over.
TRANQUILITY BASE: Right.
ld'i()Uﬂ'ON Right. Cclllmlﬂi, we see the noun 49,
Y.
. HOUSTON: Cu]umbll Houston. We got the data.
‘We'd like a verb 34, 0
LUMBIA: Roge: sundbyone,cmm for...
USTON: Roger. Colllmbll. How did 'rnnqu.lmy
Jook down there to you? Over,
COLUMBIA (6:03 PM.): Well the area looked
smooth. But I was unable to see him. I just picked out
2 dxmnguumble crater nearby and marked on it.
HO(‘W : Roger.
‘OLUMBIA: Looks like a nice area, though.
N: Hello Columbia, Houston, I understand
g:g could not see Tranquility, What were you marking

Over.
COLUMBIA: Houston, Columbia, I say again. X could
not see him. Auto pointed at a spo very dnu
m the coordinates which you gave me, So I pi

crater in that area and marked on it 50 ﬂllt l'll
be abie to h:vs repeatable data. But I was unable to

see
HOUSTON: Roger Copy.

LLO CONTROL: You heard ﬂﬂt last exchange
and there is a very strong tion we might have an
early EVA, with the hatch open perhaps at 8 o'clock,
ton {ime. One other item of significance: Jtoﬁ
sure rise in dnwnl fmpellant line domuhgn the

has ts of the mission Jooking
very good at

time.
HOUS]'ON (6:05 PM) Hello Tnnqlnuly Base,
Houston. On our dips venting and that fuel problem,
our heat exchangers, it’s cleared up, It appears that the
ice has melted and we're in good shape now. Out.
APOLLO CONTROL (6:31 P.M.): Wl expect Capsule
Communicator Owen Garrett to pass along data u
spacecralt Columbia momentarily. wa are standing
for that, Meanwhile I think we should discuss a lmlc
the project

=Q

funh
al t and nhx for a
lmla while pnor to mmn; BVA prep. ‘We won'
with certainty or have time h.nrJ: until
about an honr‘before lhe :cheduled event. Right now it
looks like it could occur at 8 o’clock, Houston time, Wa
have conversation going now with the spacecraft and
we'll pick that up.
Following is uphy of tape of astronaut conversa-
tions records uring the news briefing and press

eonlermce

LLO CONTROL: At 105 hours, 30 minutes now
into the mission A acecraft

now out of range ion

tw:r the far side of the moon, As it

ip in the course
Module pilot Buzz A!d ‘message to people
everywhere listening. We'll play those tapes for younow,

‘They’ll Need Some Lunch”

USTON: Columbia, we will have a stat vectorur
date for you a little later. We're not prepared with it
right ne on another subject. From Tranquility
Base ﬂwy are prepared to begin the EVA mly. They
expect to begin depress operations in about three hours,

COLUMBIA: I guess they'll need some Junch before

80.
HOUSTON: We'd like your PRD readouts wl
poul:ale and we've checked over your EM data and iu

COLUMBIA: Columbia’s on the ‘high-gain,
HOUSTON: Roger, Columbia. You're sounding
much better now. Requm accept and will uplink an-
other stat vector.
COLUMBIA: Roger. Accept.
Hous10N~ Suggest you put bat A on your bat
relay buss,
HOUSTON: Columbla. we're through with your
compuler You can go to block,
c UMBIA: Roger. Blnck.
USTON ‘rranqmmy Base. Over,
‘TRANQUI! xbemd. Houston.
HOUSTO reviewed the checklist, About
the only ch,lng ln o er to advance EVA that we've
found is that you'll want to delay your change
and go after the EVA rather than before. Over.
TRANQUILITY BASE: R oger Wed just as soon
mnke ﬂm chmge ami jettison the . Over.
‘would llke to delly tht UOH
<l e unul mer ﬂna EVA, There is a
could jettison me canister when you jettison your

nANQUIL\TY BASE: All right. We'll plan it that

Y.
HOUSTON: Roger, Tranquility,
HOUSTON: Columbia. Over.
COLUMBIA; This is Columbia,
Housmn w= lmw ymlr evap out temperature

L
con lr:;f and brln; it ||p Youcan check the procedures

oL OMBIA: noger

to take this opporeumiy 1o s sy person Lissang
s opportuni

in, whoever, Wherever hey ay b, 1o patse for &

, Trang
APOLLO CONTROL (7:15 P.M): You heard that
statement in our taped transmission

Buzz . Our projected time for Extra Vehicu=
hr Activity at this point is still very o T
peat, it could come as soon as 8 P.M,

Highlights of Apollo Plan .

ouawmﬁunhdmofmramind«o the

here in the Mi Control Camr, Hous-
something that we've never seen before,
of fhe Tunar module--our displa

Apollo 11
during the mission, Times are Eastern

TODAY
155 PM.—The lunr module's ascent engine fires, lling
module’s ascent stage off the moon and Jeaviag the
descent on the lunar surfs
and

tunnel to remnum. Col. Michael caunu.
9:25 PM.~The lunar module is jettisoned.
‘TOMORROW

.12:57 AM.—~While behind the mnan. the astronauts fire
Apollo’s main engine, the craft-out of Junar
orbit mminz on course back to

9:02 PH" ulwiﬁon show from space.

'WEDNESDAY, JULY 23

7:02 P.M.—Final television show.
9:37 P.M~—Midcourse correction, if necessary.
THURSDAY, JULY 24
m 1a M. d module and service. module separate

irther
will plly lhou back following (hz statement.

APOLLO CONTROL (5:42 P.M.): We understand
there's been a brief delay in the statement. from NASA
administrator Thomas Paine. We will catch up with the

recorded conversation that we've had with Eagle
on the lunar surface at this time,

TRANQUILITY BASE: Down 86 plus 0538 plus al
zeros and ﬂ;e last one was 0012 and whnu the sign ot

that, pl
HO STON: Tra
minus all zeros. The delta VZ is plus 00!
TRANQUILITY BASE: Roger plu.! 0012
HOUSTON: Good re:

adbac
TRANQUILITY BASE. Houstan, Tranquility Base,

uility, Houston. The g:lu VY is

tion for return to earth.
1287 PM.—Commlnd module re-enters earth's atmos-

12.51 PM —Cnfl splashes down in the Pacific Ocean about.
;onl.hwen of Hawail.

HOUS‘ION. Roger: Was your 8 o'clock Houston
time in reference to ope Lhe hatch or starting the
prep for EVA at that time. Ov

TRANQUILITY BASE: At lhe hatch, it will be,
HOUSTON: That's what we thoutht. Thank you,

much.
E (6:02 PM): Tt might be H
Iittle la!ermu But—in other words, start the
prep in about an hour or so.

TRANC
to start EVA prep. in about a half hour or so.
TRANQUILITY BASE: We are beginning our EVA

HOUSION 'rnnqulhty Base, this is Houston. Roj
wgv l? /A prep. Break. Break. Columbu.
lumbia. This is Houston, reading you loud and clear,

coLlIM.BIA: You're Joud and clear. The: waste
‘Water dump is down to 10 per cent. I have a question.
on the B 22. Do you want me to do another B 22, or was
all that information just for my own use in tracking
the LM for photograj
HOUSTON: Columbia, this i mm.on. We req
that you perform another B 22, We'd like
auto opms take care of the tracking ai
energies to g to pick out tha IM on
surface, If you can find the LM, of eoum,vu'ul
for marks on it. Tncldng of gec;nphk:sl fnt\lru
dmcé dn;;:; at all that much good, Over.

M.): Iuy. T'll do it. And on thn
e problem wu seems to
have gone away without any chcnging
or anything like that, My evaporator nullet 'Amp is up
about 50 now and it's quite camfonable in the cockpit.
So we'll talk more about that one lat
you_ shift into

HOUSTON: g r, Columbia. D(d
‘manual control, or did " the problem resolve itself under
er.

COLUMBIA: The problem went away under auto,

auto control?

Continued on Page 5
~
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HOUSTON: Roger. It’s the best type. Ot
2% k(,iOLUM'BIA I did cycle out of auto ln(c manual

1C]

HOUSTON (7:55 P.M.): Tranquility Base, Tranquility
Base. Thls is Houston. Over.

ANQUILITY BASE: Go ahead, Houston.

OUSTON: Tranquility, this is Houston, We need
2 szwnd set of PRD ratings so that we may establish a
rate, Over.

COLUMBIA (8:09 PM) Houston, Columbia. Im
coming up from . .. u have any topographical
cues that mlght helj me out here I'm tracking between
two eraters. of them is . . . that would be long at
11 o'cfock, The olher ‘would be short and behind him at
5 o'clock, These are great big old craters, d!pmsxons.

HOUSTON: Columbia, this is Houston. The best wi
can c-lufotr;1 topo features is to advise ym:i t% ook tokthe
‘west of the irregula: thed cﬂter ‘and then work on
down to the southwest of it. Ove

HOUSTON: Columbia, Houston, Another possibility
is the southern rim of the southern of the two old-
Jooking craters. Over.

COLUMBIA: Housmn, Columbia, T kept my eyes
glued to the . . . that e,hopmg!dgetaﬁashot
vector light off the LM bnt I'was unable see in my

that you suggest
“HOUSTON: Roger. On that southern of tha old

Neil A. Armstrong

Col. Edwin E. Aldrin Jr.

et prsg
Lieut. Col. Michael Collins

craters there is a small bright crater on
xim. One plot would put him s! llghﬂytoﬁmwestch.\ut
small bright crater lbo\lt 500 to 1,000 feet, Do you see
anything down there? Over.
COLUMBIA: It's gone past now, Bruce. But I

scanned that area that you're talking about very closely

and, no, T did not see ﬂnylhl
TON: Roger.
[OUSTON: Oolumbn, this is Houston, Over.

COLUMBIA: Here I am.

HOUSTON: Colum\m, this is Houston. On your
LAM 2 map, we'd like to confirm the topographical
area in which you were lnnkmx on thxs last period of

sightings. As we unders ‘were looking in
the vldmty of Papa 7 to Navunber 8. ls that correct?
HOU IA. su

TON:
:HOUSTON (8 l7 PM.) Columbia, go ahead,
‘COLUMBIA: One of the craters I was talking about
is located exactly at 56.7.
HOUSTON: Roger, we found that one.
_ COLUMBIA: The other one’s located at 7.2 fwo-
thirds (;)‘5 surme );nny rom .
: Roger, we believe you were looking 2
mﬂe too far to the west and south? e &
IA: Roger, I was looking where . . . was
tmckmg on the average and I understand it should
Ve re to the north and more to the west;
uctual:y. a tmy bxt nu{side the circle.

HOUSTON: Tranquility Base, this is Houston, Can
you give us 'some idea whtre Yyou are in the surface
checkhsl at the present i
RANQUILITY BASE: T'hey were at the top of

ge
COLUMBIA Roger' Fmally got you back on. I've
been unsuccessfully tryi 5 to get you on the high
gain and I've got comman to reset the process. How
do you read me now:
HOUSTON: Rager. 1 hear you loud with back-
ground noise.
‘COLUMBIA: Omni Delta and you were cut out and
1never gnt your coordinance or estimated LM position.
N: Estimated LM ition is latitude plus
.799 longuude ‘over2 plus 11.
LUMBIA: What I'm ln!e’reﬂeﬂ is in direct
rdlmce on that map readinj
‘COLUMBIA: Could you znable the S-band relay at
Jeast one w-y from Eagle to Columbia, so I can

‘what's g on?
HO! STON. Roger. There’s not much going on at
the present time, Columbia. I'll see what I can do about
HOUSTON: Columbia, this is Houston. Are you

lware thnt agle plmx the EVA about four hours early?
Srom shose guys and 1 thosght T4 be hearing them
e guys o e ing them

through your S-band relay. S
CONTROL (B 48 PM.): We'll still have
acquisition of Columbia for another eight minutes. All
systems in Eagle still looking good. Cabin pressure 4.86
yonmls, showing a temperature of 63 degrees in the

COLUMBIA' During the next pass I'd
the S-band relay mode. 2 e
HOU: Sg‘OnN‘ Wei re wlg;k]n% on that. There haven't
any smissions from Tranquility B:
last ulke&;’o you Ry
CONTROL: We‘ve hﬂd Ioss f ﬂgnl.l
Columbia. e clock here e ing
down to depressurization ume on Eagl WS we're
36 minutes, 39 seconds away from that mn& ‘We be-
ave (he crew ls pretty well on the time line in the

APOLw CONTROL (9:36 P.ML): This latest report

the crew is—they're getting the electrical checkout—
jindicates they are about 40 minutes behind the time
line. We will acquire Columbia in six minutes.

TRANQUILITY BASE: How do you read now?

HOUSTON: Okay. I think that's going to better.

HOUSTON: We have acquisition of Columbia.

HOU}TON Roger, Columbia. Reading you loud and
clear on the gain., We have e e one-way
Nixon relay that you requested. The crew of Tranquility
Base is currently donning PLSSes [portable life support
systems]. Com checks out.

COLU“BI.L Sounds okay.
NQUILITY  BASE (9:45 PM.): Houston, Tran<
quility. You'll find that the area around the ladder is
in a complete dark shadow, so we're going to have some
problem with TV, T'm-sure yowll see the—you'll
geta pxclurc from the lighted horizon.

HOUSTON: Neil, Neil, this is Houston.
‘you trymg m transnuL However, your transmi

beaking
TRANQUILlTY BASE: Neil's gat his antenna up
now. Let's see if he comes through any better now.
TRANQUILITY BASE. Okay, Houston, this is Neil.
How do you read?
JUSTON: Neil, this is Houston, reading you
beanufully‘

TRANQUILITY BASE: My antenna’s mat,chlng the
roof. Do we have a go for cabin depres:

COLUMBIA: They hear everything but that.

* TRANQUILITY BASE: Houston, this 1s ‘Tranquility.
We' re shndmg by for go for cabin depres:

STON: You are go for cabin depressunz:uon.
Go fek cxban depressurization.

COLUMBIA® (10 P.M.): I don’t know if you guys can

read me on VHF, but you sure sound good down there.
RANQUILITY BASE: Okay, the vent window is
Ha Y e Teva fiom e engine cover.

HOUSTON: Buzz, you're coming through loud and
clear, and Mike passes on the word that he's receiving
you and following your progress ‘with interest.

RANQUILITY Lock sy , decks, exit
ch:ck blue locks are checkad lock locks, red locks,
perch locks, and on this side the pemh locks and lock
Jocks—both sides, body locks, and the calm.
£ HOL'SK‘ON (10:17 P.M.): Columbia, this is Houston.

you read?

COLUMBXA Read you loud and clear.

HOU: sro Were you successful in spolting the LM
‘on that .pa: &

COL! UMBXA Negative. I chegked both locauon and
it's no_dice.

APOLLO CONTROL (10:25 PM) In the control
center a clock has been set up to record the operating
time on Neil Armstrong's tom hfe support system.
EVA will be counted from that

TRANQ ITY BASE: Cabm repress cloud. Now
comes the gymnuw:s. pressi
Standby LM suit circuit 36 to 43. 'I'hlt’s venﬁed.
GA pressure about 4.5, 4.75 and coming down. We’l.l
open the hatch when we get to zero. Do you want to
bring down one of your visors now or leave them up?
‘dVe can put them down if we need them. We have visor

low:

APOLLO CONTROL (10:33 P.M.): Coming up on five
minutes of ‘operation of Neil Amstrong’s portable life
Support system now.

HOUSTON (10).37) Ned.ﬂ.us is Houston, what's your

status on hatch

TRAN( L!TY Everything is go here. We're
Jjust waiting for the uhln ressure to hleed to0 a low
enough pressure ¢ hatch. It's -about .1 on
oUr gauge Now. (Aldrm) rd hlte to tug on that thing,
Altematwe ‘would be to open that o

JUSTON: We're seeing a re]aﬁv:ly static ymsun

on your cabin. Do you think you can open the hatch at
this pressure?

I can hear
jon is

TRANQUILITY BASE: We're going to 41y it. ’rhe
‘hatch is coming open, (Aldrin): Hold it from going closed
and 7' get the valve turner. I'd better get up first.

ALDRIN: Your window cleared yet?

ARMSTRONG: It was, yeah.

ALDRI] ine hasn't cleared yet.

Between and
Aldrin): okay. Blcal Eump secondary circuit breaker
open. Back to lean—this way. Radar circuit breakers
open. Well, Imloakmg head-on atit. I'll get it. Okay.

y antenna’s out. Right. Okay, now we're ready to
hookup the LEC. Okay. Now we need to hook this.
Your visor. Yep. Your back is up against the perch.
Now you're clear. Over toward me. Straight down,
to your left a little bit. Plen!y of room, You're lined
up picely.

Toward me a little bit. Down. Okay. Now you're
clear. You're catching the first hlnge. The what hinge?
AIl right, move. Roll to the left. w you're
clear. You're lined up on the platform. Put your left
10?( to fhe right a Illlle bit, Okay that’s good. More
left,

‘I'm on the Porch’

ARMSTRONG: Okay, Houston, I'm on the porch.

'HOUSTON: Roger, Nei

HOUSTON: Columbia, Columbu, This s Hnuston,
One minute, 30 seconds LOS, systems go, Over,

ALDRIN: Halt where you are n minute, Neil.

ARMSTRONG AND ALDRIN: Okay. Everything's
nice and straight in here. Okay, can you pull the door
open a little more? Right.

HO S'I\)N' ‘We're getting a picture on the TV.
ou've ;m a good picture, huh?
HOUSTO ere’s a_great deal of contrast in it
and currently it's upside down un monitor. But we can
make out a mr amount of d

ARMSTRONG: Okay, wnll yuu venfv the position,
the openmg 1 ought %o iave on the ca

OUSTON: The what? We can see you coming
dnw'n the ladder now.

ARMSTRONG: Okay. 1 just checked getting back
up to that first step. It didn’t collapse too far. But it’s
adequate to get back up. It's a pretty good little jump.

ARMSTRONG: I'm at the foot of the ladder. The LM
foot beds are only depressed in the surface about one or

u ars to be very,
fou get close to it. It's almost like
line, I'm going to step off the LM

wvery fine-grained as
a powder. It’s very
oW

Thatx one small step for man, one giant leap for
‘manki

The “surface is fine and powdery. I can pick it
loouly with my toe. It does adhere in fine layers llk!
po ered al o the sole und the sides of my boots.

1 only go ion,of an inch, maybe an e
of an mch hut I can see the" foolprlMs of my boots and
the treads in the fine sandy les.

‘There seems to be no d\ﬂlculty in moving around
this and we suspect that s even perhaps easier than
the simulations of 1/6 G that we performed in various
mmulx:!tnonx on the ground. Actually no trouble'to walk
around.

No Crater from Descent

‘The descent engine did not leave a crater of any
size, It has about one foot clearance on the ground.
ca

ver nto the sunllght here without Jooking directly into

MSTRONG: Looking up at me LM 'm smuung
dxrec(ly in m= shadow now looki
windows a e everythin, c.l The
light is su")clemly bright backll hled into the front
of the LM that everything is clearly visible.

T'll step out and take some of my first pictures here,

ALDRIN: Are you going to get the contingency
sample? Okay. That's good.

ARMSTRONG: The contingency sample is down
and it's up, Like'it's a little difficult to dig through
the crust. If's very interesting. It's a very soft surface
but here and there where I plug with the contingency
sample collector I run into very hard surface but it

appears to be very cohuwe material of the same sort,
Tl try to get a rock in

HOUSTON: Oh, that locks “beautiful from here, Neil.

'ARMSTRONG: It has a stark beauty all its own. It's
like much of the high desert of the United States. It's
different but it's very pretty out here. Be advised that
alot of the rock samples out here, the hard rock samples
have what appears to be vesicles in the surface.

MSTRONG: This has been about six or eighi
jnches into the surface, It’s easy to push on it. I'm
sure I could push it in father but it's hard for me to
bend down farther

ALDRIN: Ready for me t come out

ARMSTRONG: Yeah. Just stand by a second, 111
mo\e zth over lhe handraxl

RIN:

ARMSTROV(‘ A]l right, that's got it.

Are you
read;

ALDRH- AL set.

You saw what difficulties
Tl try to watch your PLSS from under-
neath here. The toes are about to come over the sill.
Now-drop your PLSS down. There you go, you're clear.
‘And laterally. you're good. About an inch clearance on
top of your PLSS. You need a little bit of arching.
of the back to come down.

ALDRIN: How far are my feet from as . . .
ARMSTRONG You're right at the edge of the por:h.
ALDRIN: Small little foot movement.” Porch, " Archs

ing of the back . . . without any trouble at all.
ALDRIN: Now I want to back up and partially close
the hatch—making sure not to lock it on my way out.

ARMSTRONG: Good thought.

'ALDRIN: That's our home,for the next couple of
hnurs. ‘we want to take care of it. 'm on the top step.
1t's a very simple matter tohop down from one step to
the next.

ARMSTRONG: Yes, I found that to be very comfor-
table, and walking is also very comfortable, Houston,
‘You've got three more steps and then a long one.

ALDRIN: I'm going to leave that one foot up there
and both hands down to about the fourth rung up.
ARMSTRONG: A little more. About another inch,
there }ou got it. That's a good st
'DRIN: About a three footer. 'Beauh(ul view.
,\RMSA'RONG Ain't that somethin”

T was having.

VIEWS LANDING ZDNE. Pm Paul VI using a tclempo
to examine the the Apollo lunar module
touched down. 'rhe lt his summer residence at
Castel Gandolfo, Italy, watched the landing on television.

A Fete in Central Park
Celebrates the Landing

By McCANDIJSH PHILLIPS

At dusk last night a few]singing of “America the Beaut-]
ung moon-bedazzled citi- ful.”
zens gathered in Central Park|
on the planet earth to celebrate;
‘man'’s first footsteps on
5

A heavy downpour that be-lder jury of 10 men and two)
gan at 7:30 P.M, and lasted/women could watch the moon,
mme than an hour nearlyjlanding

turned the moon watch into a

‘washout, The police were ready
to handle a crowd of tens of]
thousands. &

‘There are no Tules on how to

celebrate an occasion of this

Xkind, but the city had decided

o piovide a way for the people
are the moment together”|

b

in Meadow, The event

vnéu.aos: between a carnivallgace Without
BY tha ﬁma ﬂu television|

Bhe oot s aresoccocs

flashed onto three large screens|

810“99&‘1 near the center of the|
screen each for|

Apollo Doctors Pleased
At Astronauts’ Reactions

By RICHARD D. LYONS
‘Specalto The New York Times

HOUSTON, July 20—Within|yweightless for more than 100
seconds of the Junar Iandingvl\m.llﬂd TR =
today the physical condition of y
Neil A, Armstrong and Col. Ed- Sfieulty 2L &l i Ao
Win E- Aldrin Ir. told the World| g " sanawhat. sutprised
that man could indeed Jive on|voice from Tranquility Base to
an extraterrestial body. the Manned Spacecraft Center

Their breath came short and

hm
their pulses raced, but they Dr.
were within those limits that|
had been predicted and con-|
sidered safe, The astronauts|
quickly found that the lunar
heat could be withstood and
that they were not disoriented
bv the moon's abnormal grav-|

Mission. Conh’ol,
Clties A, Bersy, astro
it Tt surgeony
nodded agreement as he anxi-
ously monitored the 10 oscil
scopes and dials _that told

loscop

miles away the two most im-
portant patients of his career
were all right,

ry was even happler

" Ithough they were fatigued
when he h!arﬂ Colonel Aldrin

by more than four days of
space flight and 30 excruciating|
minutes of amu:ly during the|

the nauts —|

2
‘5

sixth G is just like an
a!rpllne ” The term’ “one-sixth

both nurlng 40 years of age—|G” refers to the fact that the
the

The New York Times (by a! F. Holway)
CENTRAL PARK SHEEP MEADOW: Spectators watching the landing of the astronauts on three giant television screens

the Nldunll Bmldeuuu Com-|
lumbia Broadcast-|

told her she'n never forget it,”;
|Mr. Xlau

hard but

the
When &'uy ran suddenly de-
tator

e American on the moon| ¥Anything that goes up in|

slmmt an the sueens 2 greatithe air within a 5-mile radius

d.\ City Music s
swl‘aieﬁ‘hiaeﬂy from. showing|acs bmarl field and intoj

the Ho-font long tent pitched|

the film “True Grit' to con-
gratulations for the astronauts.|

lkees, Carol xmner s encond

e Spark's Pub, on Second|S
.|Avenue near 79th Street,

Klau, l 27 Kemld ltoddnoker
from’ B date,

t,
did bis Tangaroo
e Fmpied suetace: of the

imoon.
In Central Park, the sky was|
as bleak as the face of the moon|

the early evening and the|

“They're on the

frox
I my “ e ound was oft and daimp from

Wers,

The game was halted for
gtommotdumpnyuand!he

5

udhnsﬂ t.shoe it g;ternoon
i 2 ek m oo eatly sat mostly onli

“'l'hls is our first date and llalltcrm!np ofvxock that were!

those|ing while simulated moon

at the west side of the meadow|
opposite West 66th Street, but

ation Pout 125 people stood fast in

front of the television screens|

to be a rain dance, and Vice
[President Agnew’s face on one,
big screen changed from Shades|ment
of pink to Ted to pale green.
Young people did some jeer-
Ao
ing pictures on tele-|
Ivision, but when the image of

basket
ngh 68 minutes of mnvylueetnp level in an
acxosg.tut by ropes,

the crowd,
wﬁlmmmwsompe

of

of a major airport has to have,

F.AA clearance,” Mrs. Ft

oration [

on a big S|

mobile van parked near

josure injtent and said, “Thi an ex-|
traordinary rening for ail New,
Yorkers.”

The rain had held off throu
moon coverage on

the|
the meadow, whuo men held it

It was a modest ascent, {or
I! 6:50 P. M., Mrs. Doris Freed-

‘moon has only. that fraction of
the earth’s gravity, or G.

Flight surgeons have Been
|particularly ~concerned _about
the effect of lunar gravity be-
cause it could be simulated on
earth for only five seconds at

a time — in airplanes — which
'was almost useless for draw-

most
Ehysicxl challenge of their

e in excellent physio-|
logical ‘condition,” Apollo.pro-
gram doctors said three hours
aiter the touchdown.

The fears of aerospace sur-
that men_ might not b/,

explained.
Mayor Lmdsay s(epped out|
the stage how-|

sble to tolerate the totally dif-
t conditions of the Ho

era,”

agency's trat
SRi8 ator, “Mankind Is oing|
o estbish abodes beyond the|

Vision, a1t came. again just
as Mr. Lindsay finished and he

of the Depart-
ment of Cultural Affairs, which
staged the big show, Te-
ceived a telegram from the Fed-|thousand
iation  Administration|

the balloon to go up|never seen, except in dreams,
'to 150 feet. Dbefore.

shortly after touchdown, the|
steady stream of chatter from
the astronauts indicated to_the
iMission Control Center herelth,

well to the physical ordeal of|
landing despite having

ing serious vonclusioas abeut

M its effect.

After reading the scopes and

TeW|dials on the console before him

after touchdown, Dr. Berry sig=
naled Maj. Charles M. DukeJr.,
the capstie communicator, who
then relayed to the lunar party
ical ~opinion, ~ that
“Everything is copacetic.”
Assessing these matters re.
ceived the highest priority on
e checklist of things o
before permission Was tnind
allowing them to walk on the-
moon.
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-Reactions to Man's Landing on the Moon Show Broad Variations in Op1mons

Dalai Lama

The moon, which is a favorite of the
poets and portrayed by the Buddhists as
répresenting the esthetic qualities of
peace, serenity and beauty, is now being
conquered by man’s ever expanding
knowledge of science and technology.
What was a mere conceptional imagina-
tion is today a concrete reality.

The American landing on the moon
symbolizes the very acme of scientific
achievement. It is indeed a phenomenal
feat of far-reaching consequences for
the world of science, We Buddhists have
always held that firm conviction that
there exists life and civilization on other
planets in the many systems of the uni-
verse, and some of them are so highly
developed that they are superior to our
own. The perfection of scientific knowl-
edge has enabled man to launch un-
manned space-ships toward other
planets.

A beginning has been made in space
travel. We can now visualize earth
people journeying to far-away planets,
and opening up communications and re-
lation with beings out in space. Man's

limited knowledge will acquire a new
dimension of infinite scope, develop-
ment and dynamism. In this, the high
degree of civilization developed in other
planetary bodies will be of colossal help.

According to our ancient Buddhist
texts, a thousand million solar systems
make up a galaxy. . . . A thousand
million of such galaxies form a super-
galaxy. . . . A thousand million su-
pergalaxies is collectively known as
supergalaxy Number One. Again, a
thousand million supergalaxy Number
Ones form a Supergalaxy Number Two.
A thousand million supergalaxy Number
Twos make up a supergalaxy Number
Three, and of these, it is stated in the
texts that there are a countless number
in the universe.

The moon landing will, no doubt, be
an epoch-making event—a phenomena
of awe, unrestrained excitement and
sensation. But, the most wondrous
event would be if man could relinquish
all the stains and defilements of the
untamed mind and progress toward
achieving the real mental peace and
satisfaction when he reaches the moon.

Usiteg Press Internaticnnl

Charles Lindbergh

1 feel the development of space
should continue. It is of tremendous
importance. Undoubtedly things will
evolve from it what we don’t now fore-
see, as has always been the case with
exploration in the past,

There is, though, a question of how
rapidly this should go forward in rela-
tion to costs. But I cannot comment
on that without making a far more
detailed study than I have.

Along with this development of sj
which is really a flowering of civiliza-
tion toward the stars, you might say,
we must protect the surface of
earth, That’s even more important. Our
environment on the surface is where
man lives.

If we do that, I think there’s almost
no limit to the development of space
that can be carried on—provided, of
course, we protect our human roots
in the surface of the earth. We cannot
cut off those roots. If we do, none of
the flowering, none of the develop-
ments we carry on, are going to be of
importance.

1 think this can be done. I feel sure
it can be done; but it must be done
a balanced way.

Of course, you've got the extremists,
some of whom say, leave space alone
now, you've been to the moon, that's
enough. Others say, we've spent much
t00 much already on space. Maybe:so.

1 think there ought to be a balance
there. And with that balance, I think
everything will progress in a better
way.

Pablo Picasso

It means nothing to me. T have no
opinion about it, and I don't care.

Jean Monnet
French Economist

Tam for it. It makes me grow beyond
myself. It breaks down the last basic
frontier.

Conflicts between men are almost al-
ways a matter of frontiers. The astro-
nauts now have destroyed what looked
like an unsurmountable frontier. They
have shown us that we cannot any
longer think in limited terms. There are
no limitations left. We can think in
terms of the universe now.

Lee A. DuBridge
Science Adviser to the President

The first attempt to land human
beings on the surface of the moon is
surely one of the great events in all of
human history. It was a remarkably
short time ago that the idea of having
men travel in space seemed fantastic.
In these last few years it has become a
reality, and we can expect with confi-
dence that human beings will set foot
on the moon. That this is an enormous
technological achievement is obvious. It
goes without saying that it comes only
as a result of many years of work by
literally hundreds of thousands of scien-
tists, engineers, skilled workers, admin-
istrators and managers.

But it is more than a technological

achievement. Men will bring back from
the moon information that will settle
forever some of the speculation about
the nature of the moon’s surface. Even
beyond that, as President Nixon has
said, this represents a new venture of
the human spirit and this kind of human
achievement will lift the minds and
hearts of men all over the world. It
renews one's confidence in man’s ability
to reach out and do things which once
seemed impossible. It restores our con-
fidence that men will achieve other
seemingly impossible things in the years
to come.

Rod McKuen
Poet and Composer

The ocean’s arms are wide enough to
take in many lovers, that should be a
lesson to us all. For if we turn our
backs on things as yet untried within
our own small realm of reference, we're
guilty of a sin against ourselves: An
unwillingness to experiment.

Man was made to try. Afterward he’s
free to keep or throw away what
pleasures or what promise that he's
found. What knowledge gained or
stumbled on can be discarded or re-
tained.

The voyager is always man, his
'vessel nothing less than all the world.

On yesterdays we started out to walk
the ocean floor, today our own men
stepped out on the moon. Some of us
like our farms so much, we wouldn't go
to town. That's as it should be, I suppose.
Magazines and television bring the moon
into our homes, a shuttered window
leaves it out if that's our wish. To some,
‘however, magazines are not enough and
we are lucky that those kinds of men
abound.

Personally, I greet our lunar landing
with pride, After all, my brothers are
involved. But there is more than a little
envy because I didn't take the first walk

we can reach other worlds so
euuy we might soon come to under-
stand our own. Knowing how to fly
beyond the boundaries of our earth
hopefully will show us how to soar
Deyond our simple selves. That may not
come with Apollo 12 or 15 or 54, but as
we widen our worlds, I feel we cannot

United Press Infermational

help but come upon new ways of
narrowing the boundaries that keep us
from understanding the people down the
block.

It is important that as a country we
keep on probing, prowling and pros-
pecting. God and a natural nosiness has
granted us enough brave men to act out
all our fantasies. One day when all the
myths have fallen, the poetry of living
will begin.

To salute the astronauts is not enough.
We must love them for their daring,
their willingness to learn and the lessons
that they pass back home to us. We are
willing voyeurs on a hot night in July,
praying, waiting, knowing that beyond
the moan lies August.

Eric Hoffer
Longshoreman and Philosopher

1 have hyed with the fancy strives to surpass himself, and yearns
that some contagion from outer space for the impossible.
had been the seed of man. Our passion- It is an aspect of Lyndon Johnson's
ate preoccupation with the o uniqueness that gmtuwunueon—
stars, and a God somewhere in outer cem for the and engrossed in ef-
space is a homing impulse. We are forts to better melr lot,bewuyzt
drawn back to where we came from. captured by the grandeur

observations and no data, however
a substitute for the
‘man on the moon. No
r a moment that land-
moon is the first step, the
oflnmofex;plunhnnmm
will surpass anything done and seen by
‘man on this planet. We shall stifle our
spirit and demean our energies if we
divert resources from this magnificent
mlannuntnnnym}mpnmﬂt.hnw
ever necessary and desirable.

!
i
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The has never been man's
wp priority, The passionate pursuit of

the nonessential and the extravagant is
one of the chief traits of human unique-
ness. Unlike other forms of life, man’s
greatest exertions are made in the pur-
suit not of necessities but of superflu-
ities. Man is the only creature that

Charles Evers
Mayor of Fayette, Miss.

The eyes of most men are looking up
at the moon today. I am looking at the
earth our astronauts have left behind,
the earth we all pray they will return to
safely.

As a daring adventure, this exploration
of the moon compares with the voyage
of Columbus in 1492, There are a lot of
similarities. Like our astronauts, Colum-
bus left behind a world crowded with
people who didn't have enough to eat,
people who had no decent clothes to
put on their backs, people who had no
doctor to look after them when they
were sick, people who had to live in a
house with holes in the roof and rats
under the floor, people who had no
place to send their children to get a good
education. And Columbus probably left
behind a lot of people arguing that the
whole trip was a mistake.

But there were some things about Co-
lumbus’s voyage different from this
moon shot. The political leaders who
sent Columbus toward a new world made
no claim to be concerned about the

ny of poverty and deprivation. It
didn't cost Queen Isabella billions of
dollars to send her explorers. She didn’t
have to take food out of any child's
mouth in order to put Columbus on thos
leaky old boats.

r
landing, and did all in his power ‘to help
it come true.

1t also seems to me providential that
at a time when, in everyday life, Ameri-
cans are showing unprecedented timid-
ity in the face of abuse and provoca-
tions, we shall see displayed before our
eyes unmatched examples of bravery
and resourcefulness.

For the astronauts are our flesh and
‘bone, nearer to common people than to
the self-appointed élitists who make
shrill noises on campuses, and in the
literary-intellectual cliques of Manhat-
tan and San Francisco.

Finally, if exploration of outer space
‘becomes, as it should, a cooperative ef-
fort of nations and races it can bring
nearer the realization of the ideal of
common fellowship and general peace.

The New York Times

The billions of dollars being spent on
this moon exploration program means
that it will be even longer before Amer-
ica begins to keep her promises to the
poor.

America needs to look at the earth,
not at space. Before one more dollar
is spent on outer space, we must make
sure that not one child here on earth
£0ts to 2 dinner table with o food on
t.

Patriarch Athenagoras
Leader of Greek Orthodox Church

‘The journey of man from the earth to
the moon gives to history of mankind
a new dimension, a cosmic dimension.

With men's landing on the moon an
altogether new era of history is open-
ing, or rather a new kind, the history
of the universe, a history of the whole
of creation. Therefore it is not a ques-
tion of an important historical event in
the value of evolution in the earthly
conception and perspective of history, it
is a question of the moving of history.
to positions and perspectives of such re-
sults, which cannot, at this moment be
foreseen, results on the subsequent
chronicle of the earth as well as the
history of other worlds, which only now
is beginning for man on this earth.

Philosophically the first reaction that
comes with the presence of man on the
moon is that man is organically tied not
only with one planet but with the whole
universe,

Now that man has achieved a cosmic
biome we do not know which cosmo-
theories nor biotheories, to which new
ideas, new penetrations and a new scale
of values, unimagined at present, this
new biome will lead man. The very fact
that man is freed from his geocentricism
and has become an interplanetary tra-
veler is a great revolution in the world
of ideas.

The landing of man on the moon
especially opens a new epoch to the-

ology and impels us to & new penetra-
tion into theology of the whole creation.

This marvelous enterprise of man as
a start of his communication with other
regions of the universe means at the
sama time the beginning of a new epoch
in ihe fields of culture shd science and
in general in the articulation of the life
of tomorrow of the human race on this
planet,

Perhaps we are on the eve of the
vision of a new wisdom, of a new un-
derstanding, of the revelation of God
to his creations.

Henry Ford

Only a few generations ago, most
men lived and died within a few hun-
dred miles of their birthplace. Now our
horizons are virtually limitless, If man
can walk on the moon, he can look to
the planets and beyond the solar system
as Columbus must have looked across
a forbidding ocean.

Conquering space can have even a
deeper meaning for mankind. To be able
to overcome gravity, survive weightless-
ness and subsist on an earth satellite in
the absence of atmosphere should tell
us that our problems here on earth are
far from insuperable. If we show the
same determination and willingness to
commit our we can master
the problems of our cities just as we
have mastered the challenge of space.

My personal admiration and congrat-
ulations go to everyone who helped the
Mercury and Apollo programs. Our as-
tronauts have earned a place with the
great explorers and adventurers of all
time.

Paul Goodman
Poet and Novelist

From the first Sputnik, I have been
enchanted by this adventure of Man.
1 have written poems and stories about
it. The beautiful equations of Galileo,
Kepler, and Newton—and naturally one
thinks also of Columbus and Magellan.
How collective our enterprises have be-
come! What complex and precise ma-
chinery and thousands of staff! I have
been enormously impressed by the ex-
quisite accuracy and carefulness of the
American operations, of which we have
news. It is remarkable, though sad, that
there was one accident. I have wished,
however, that we had chosen our astro-
nauts more various in background, per-
sonality, race, and sex, as the Russians
seem to have found possible.

It's good to “waste” money on such
a moral and esthetic venture. These
are our cathedrals. I don't think it is
fair to say they are our circuses, for that
is not the tone. We ought to see to it
that people live well, but a part of living
well is blowing money on big excite-
ment, curiosity, entertainment, conver-
sation. And the space budget never
came to even one per cent of the GN.P.
‘Would that we did as well with the rest!

But I'd be prouder and happier if the
trip to the moon had been international,
with crews and honors shared. An in-
ternational effort, without secrets, would
have been more in the tradition of
Western science, and it is logical to
assume that it would be cheaper.

Vladimir Nabok:

Poet and Novelist

Treading the soil of the moon, pal-
ting its ing the panic and
splendor of the event, feeling in the pit
of one's stomach the separation from
terra . . . these form the most romantic
sensation an explorer has ever known
. this is the only thing I can say
about the matter , . . . The utilitarian

results do not interest me.

Glenn Seaborg

Chairman, Atomic Energy Commission
Even as a sclentist who has spent a
good deal of his life involved in large-
scale technological projects, I find the
moon landing an amazing sclentific and
feat, It personally reinforces
my feeling about the great power and
potential of science and technology and
my belief that through cooperation and
concerted efforts man is capable of solv-
ing almost any problem, of meeting al-
most any challenge, 1 hope the moon
landing will have such an uplifting ef-
fect on people all over the world and
help unite us toward meeting some of

our goals here on earth.

Sculplor

For me, of course, it is not enly an
American achievement but a human
achievement. Extraordinary. It's some-
thing spiritual.

I'm an optimist. I think that human-
ity will be different after this. I'm
happy to live in these times and to wit-
ness them. For me it is like humanity
stepping out of the womb of nature.

In our art, especially the cubists, we
have been announcing this time when
men will mature and start a new life.
For me it is only beginning.

For me it is something overwhelming.
I'm tempted to accord to this event
tremendous results. 1 can't foresee
what kind of results, but it will be a
Kind of mutation of humanity.

Arthur Koestler

Novelist and Journaltst
Coineident with cosmic euphoria, the
world is in the grip of a cosmic anx-
iely. Both derive from the same source:
areness of unprecedented power
opmnng in an unprecedented spiritual
vacuum, Prometheus is reaching out for
the stars with an empty grin on his

ce.

Yes: ‘Highest Priority . ..

R. Buckminster Fuller
Architect and Inventor

1 do not see the moon landing as an
exciting event because I am romantic.
1 just cannot conceive it as a sideshow.
The landing on the moon is in the dead-
center of evolutionary events.

Humanity is about to learn that a
lunatic (touched by the moon) is not
a crazy man but one so sane, well-
informed, well-coordinated, self-disci-
plined, cooperative and fearless as to
be the first earthian human to have
been ferried to a physical landing upon
the moon, and thereafter to have been
returned safely to reboard his mother
space vehicle earth.

Up to the time I was born, average
man in his whole lifetime moved to-and-
fro about the surface of earth for an
average of 30,000 miles. Historically,
average man has seen only about one-
millionth of the surface of his spherical
planet earth. The year I was born the
automobiles were born. When 1 was 9
the first airplane was flown. Both modes
of travel have multiplied so fast that at
73 years of age I have now covered
three and a half million miles around
the earth’s surface—one of 10 million
human beings who have traveled such a
dmumie Yet, in the short span of eight
years \the American astronauts have
traveled in earth- and moon-orbiting
terms a total of 30 million miles.

Some of our politicians and many
tax-abhoring citizens say: Never mind
that space stuff—let's get down to

earth, Let's take care of housing the
Chinese! And we reply: Where and what
is down to earth? Where is that non-

space of infinitely extensible and only
one- and two-dimensional horizontality
wherein their out-of-this-world, square-
Iy-reflexing brains percolate—in a spe-
cialization-exonerated, ~ socio-economic
realm of utter irresponsibility for any-
thing but this year's exclusively ego-
centered profits? In which direction of
universe is down located?

Not only must we put our space pro-
grams on highest priority of attention
and world-around-resource investment,
but all humanity must enter into a new
re-educational system geared to develop
our awareness that we indeed are in
space.

5 No: ‘A Symbolic Act of War ...

Lewis Mumford
Historian and Urbanologist

The must conspicuous scientific and
technical achievements of our age —
nuclear bombs, rockets, computers —
are all direct products of war, and are
still being promoted, under the

and

i
symbolic act of war, and the slogan the
ast proclaiming that

%’ﬁf

The program to land men on the
moun mvu more than one purpose.

military standpoint, it was de-

Hbmulyplnneduume-uohwilﬂy

perfecting the equipment for total ex-

tion—the strategic goal toward

which our entire

secondary purpose of space explora-
ﬂon,whichwmmd:nmourdﬂunt
society, is to support on a more ex-
orbitant scale than ever the military-
industrial-scientific establishment and
maintain the current rates of industrial

or abandoned. It is no accident that the
climactic moon landing coincides with
cutbacks in education, the bankruptcy
of hospital services, the closing of li-
braries and museums, and the mounting
defilement of the urban and natural
environment, to say nothing of many
other evidences of gross social failure
and human deterioration.

In order to make this misappropria-
tion of public funds and human energles
acceptable, the Space Agency has turned
the moon landing program
tional sporting event whose

moon, or on an even more life-hostile
Mars—as if such a change of scene
‘would rulers and their
still acquiescent victims back to health.

The old mame for such regressive
escapist fantasies was lunacy, and that
epithet is still accurate as both a topo-
graphical and a psychiatric description.
1f the military space strategists do not
terminate their own activities by turn-
ing the whole planet into a crematorium,
they will soon transform it into a col-
lective lunatic asylum, in which the
patients, the attendants, the physicians,
and the Board of Guardians (read Pen-
tagon and Kremlin) will suffer the same
hallucinations and be under the same

escapist compulsions, They have already
demonstrated their inability to perceive,
still less to cope with, the earthy human
realities that urgently demand attention.

If a successful moon landing leads to
a further expansion of space exploration,
with a further drain on more important
‘human enterprises and a further neglect
of the conditions essential for human
survival and development, we may look
forward to a corresponding increase in
social

is augmented by the fact that, as in
speed racing, it provides a morbid thrill
in the ever-present possibility of a
:pacncu.hrly violent death. To further

mask the real nature of this enterprise,
the promoters of space exploration have
made the credulous and the scientific-
ally uninfo: that a better
future may await mankind on the sterile

an
regression. Only a return to full waking
consciousness, with an overw!
transfer of interest from our dehuman-
ized technology to the human person,
will suffice to bring our moonstruck
nation back to earth. Meanwhile, thanks
to the very triumphs of technology, the
human race hovers on the edge of
catastrophe.
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Some Would Forge Ahead in Space,

The N York Tiras

Rene Dubos
Microbiologist

There are men in the Apollo capsules,
but what they do has all been simulated
and Is controlled at every step by an
incredibly efficient technology — the
dreaded portent of what could happen
1o our lives and our thoughts in the
world to come.

In any case, the exploration of the
moon comes t00 late. We already know
most of what Apollo 11 can teach us
about it. Subconsciously, we may even
resent the scientific confirmation that
our past imaginings were childish
dreams. For thousands of years we have
encouraged science fiction writers to
entertain us with tales of various
creatures supposed to live on the moon
and on the stars. If nothing worthwhile
can live on the moon we shall feel even
more lonely in lifeless space: we also
have to give up the hope of starting a
new life there.

And yet! T believe that mankind will
eventually benefit from the trip to the
moon. Not because this adventure will
vield new technologies or natural re-
sources, But because the Apollg program
has demonstrated once more that the
human spirit derives boundless power
from a poetical faith in what it can do.
Since we learned so rapidly how to
integrate the skills of scores of thousands
of minds in the closely-knit space
endeavor, we should be able to develop
programs for the management of the
ecological systems of the earth.

Most important, perhaps, is the hope
that the moon explorers will bring us a
message that will inspire a new religion.
We have already heard this message
from the crews of Apollos 8 and 10 when
they reported that our Earth looks like
an oasis in the emptiness of space. Qur
earth is 5o beautiful in comparison with
the drabness of the moon that we can
better understand now the admonition
in Genesis “to dress it and to tend it

T hope that the exploration of the
moon will help us to develop  theology
of the earth,

Jesse Jackson
Leader of Operation Breadbasket

It seems to me that only with mixed
feelings and considerable misgivings
can the person of moral concern con-
template America’s moon shot and
man's first extraplanetary steps. On the
one hand, I stand In awe, amazed at this
most dazzling of feats, one which be-
speaks man's capacity to hurl himself
hundreds of thousands of miles against
the heavens and yet land feet first. On
the other hand, a sense of irony grips
me to the depths of my being when 1
view the moon feat as over against the
mountainous problems which yet loom
and which seemingly have rendered
man and particularly American man,
impotent and whimpering.

How can this nation swell and stag-
ger with technological pride when it has
a spiritual will so crippled, when it is
so weak, so wicked, o blinded and mis-
directed in its priorities? While we can
send men to the moon or deadly mis-
siles to Moscow or toward Mao, we
can't get foodstuffs across town to
starving folks in the teeming Ghettos.
While our astrophysicists can figure out
the formulas that make the amazing
trajectories and landings possible, we
can’t seem to get nutritionists and phy-
sicians to the shanties and shacks of
Apoalachia.

Yes, the nation yet inches along in
dealing with th plagues of huner, pov-
erty, disease, racism and war.

George Wald
Harvard Biologist

‘This landing on the moon is the first
step in man’s occupation of the solar
system. The solar system is our corner
of space, our home in the universe. We
are not likely ever to pass beyond it.

Within the solar system, almost sure-
Iy ours is the only life. None of the
other planets offers a hospitable envir-
onment. One could at best pay any of
them a short visit, under duress, carry-
ing along the environment we need.
Man comes to those other planets as
persona non grata. He can explore, but
cannot in any real sense colonize.

Perhaps even on short visits we can
find something we want. From samples
of other planets we may learn more of
what they and we are, and how we
came about, though probably not much
more, Perhaps some valuable materials
may prove accessible there than here
though that is exceedingly unlikely.

1t is extremely unlikely that men will
ever move beyond the solar system. The
nearest star that may possess a planet
capable of supporting life seems to be
epsilon-Eridani, and that is about 108
light years away. Even traveling at the
speed of light—and it is hard to do that
without being light—that would be &
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long journey, and might then prove
truitless.

So let us be glad to explore this
corner of space, the solar system, the
more to feel at home in it; the more to
realize that our home in space is the
earth; and the more to treat it as our
home, rather than a fief to exploit and
consume.

Reinhold Niebuhr
Protestant Theologian

With all Americans 1 have a pwper
pride in the technical

Walter Burghardt
Jesuit Theologian
As a mmlogun, my attitude is best

our first moon landing. It was a lnumph
of technology, teamwork and discipline.

Many speak of a “breakthrough but
one asks, breakthrough in what? The
landing on the moon has been compared
with the discovery of the new continent
of America.

But the moon is dead and barren of
all natural and human life; and America
was rich in all physical and historic
possibilities.

But the chief reason for assessing the
significance of the moon landing nega-
tively, even while the paens of triumph
are sung, s that this tremendous tech-
nical achievement represents a defective
sense of human values, and of a sense
of priorities of our technical culture.

The same technology that gave us
this triumph has created many of our
problems.

Our population at the beginning of
the century was only 20 per cent urban-
ized; and now 80 per cent lives in large
cities, We have woefully neglecteq these
urban centers. They are stinking with
and water pollution, Their inner
cities are decaying.

They are filled with Negro minorities,
increasingly resentful, even in violent
resentment, because they have been de-
ficient in technical training and there-
fore subject to a much higher level of
unemploymet than the national average.

‘The rich nation which can afford the
technical “breakthrough” cannot. offer
the improverished cities tax help to feed
the hungry or educate the uneducated.

We are betraying our moral weakness
in our very triumphs in technology and
economics,

“The New Yok Times

United States of America staggers and
lurches, a drunken giant sometimes up,
most times down, in dealing with the
diseases of our time, both physical and
sociological.

Even as astronauts stride forth in the
headying atmosphere of the moon, blind-
folded America moves toward the
whirlwind of another long, fiery summer
and on to more campus rebellions and
bloodletting come September. Thus, T
bid us temper our shouts of exultation
as man breaks the fetters of gravity
while being unable to forge the links of
brotherhood.

Gerald Neuman
National Merit Scholarship Winner

1 have always felt that man's thirst
for knowledge is his way of transcend-
ing his physical life span. To have the
ability to learn but not the courage
is bestial.

So I consider this achievement vastly
enobling. Peace can only be accom-
plished on earth through space. To real-
that we are small, that the differ-
ences between us are petty and that we
can only survive this indifferent uni-
verse through cooperation, must bring
us closer together.

1.am especially touched by the tribute
to Yuri Gagarin and the other lost
astronauts who believed that physical

safety and comfort were less important
needs than the fight to learn,

Personally, 1 am affected by the ro-
mance of the accomplishment. Many
people have no use for poetry and con-
sider the space program wasteful. But
1 see a confirmation of faith in the
future, of long-range goals and beauty
that excite me incredibly.

1am humble to realize that this week
in the life of those men may be for-
ever of infinitely greater importance
than my entire lifetime.

And yet, it reminds me that T too am
capable of greatness. The over-all im-
pression is one of grandeur and I think
I can begin to hear the music of the
spheres. _

for two
reasons. Fisst, mm was a time when
the theologian, Queried about a planet
like Mars, was inclined to fit it into pre-
conceived categories. Either there is
life on Mars or there is not.

1f there is life, either there is human
lite, either the human beings there were
affected by the sin of Adam, or they
were not. If they were affected by the
sin of Adam, either they were redeemed
by Christ or they were not. And 5o on
and so forth.

Today's theologian is more cautious
and paradoxically more adventurous. He
is remarkably open to what other
disciplines present as part of the data
on which he operates. As for the moon,
therefore, his position is one of waiting.

Will moon science tell us something
about life — how it began, what it
whether moon life differs from the lifa
we know? What does it mean for some-
thing or someone to *

Then we cah begin to pht this new
Kknowledge in the context of what we
already know — about man, about his
universe, about his

Anticipation, secondly, because it is
part of man's task, his God-given
destiny, to master the universe, to un-
cover its secrets, to make the universe
serve man, make him more human, bring
him closer to his fellow man and to God.
The conquest of the moon gives some
promise for all this.

As a human being who happens to
be a theologian, my attitude is ambiva-
lent. I am excited by man’s thrust into
space, the first human footstep on the
moon, the limitless possibilities this
opens up for science and knowledge and
tomorrow’s living.

But 1 am concerned about our
priorities.

The gut question Is, what do we —
Government and people with power and
people with money — what do we con-
sider important? Are things more im-
portant than people?

T simply do not believe that a pro-
gram comparable to the moon landing
cannot be projected around poverty, the
war, crime, and 50 on. So, when the first
man walks on the moon, my joy will be
tempered by sadness. For I shall be
thinking of men who still walk this
earth:

Pablo Casals
Cellist and Conductor

The moon landing was necessary.
Many feel that it was not very prac-
tical when measured in terms of the
billions of dollars spent on the project
and when we look for immediate bene-
fits to mankind.

This might be true when we think
what could have been done with this
money to alleviate hunger and disease
and to disseminate better education.

But scientifically, Apollo 11 demon-
strates the wonderful achievements of
man’s genius—how his inventiveness
can sweep across any physical bound-

ary.
‘And in science you can never say
“halt"—you must continue to discover.

Others Would Turn to Earth’'s Affairs

Isaac Stern
Violinist

‘The first step has been taken in the
quest to bring music to the moon. Some
of us foresaw this some years ago with
the launching of Mariner 1. It immedi-
ately became a controversial subject.
I recall watching the Mariner shot on
television while practicing Beethoven
with Alexander Zakin, my pianist. As
the rocket went up and up so did our
fantasy.

“There it goes, Shura,” T said. “Soon
we will reach the moon, cities will be
built with concert halls and people who
will want music. How about it?”

“Thal's just fine," Zakin replied, "you
£0 ahead and play. But please get your-
self a local pianist.

Saul Alinsky
Social Activist

1t represents a major opportunity for
the Administration to go to the moon.
1 think the President ought to be among
those going. It would be great history.

Judging from the present record of
the Administration, I don't know if it
would make any difference if he goes
to the moon or stays in Washington. 1t
he goes it might be a great service to
the American people.

1t will be a giant step forward in
man's search to understand the world
about him. That world becomes the
planets rather than just the suburbs and
the city around him.

1 wish to Christ they'd take the South
Vietnamese Government and stick them
in the capsule. Send them to the moon
one way. That's the only way to get rid
of them since they won't take dough
and go to Switzerland. We'll have to
fight a war of independence to free our-
selves from the Vietnamese.

As far as statements on the historical
significance, it is so obviously epoch-

at the answers are all cliches.
The answers sound as stupid as the
questions.

1f you could have the Administration
go—the President would never ask any-
one to do anything he wouldn't do him-
self—and the South Vietnamese, then
you could tie space and peace together.

Arthur Miller
Playwright

There are two schools of thought
about the moon landing. One heralds it
as the start of a new Age of Discovery
like the period that began in 1492. The
other regards it as a distraction from
social problems. Few, though, feel any-
thing but pride in the men who step
over the astra] frontier; even the crab-
bers are secretly envious of them.

T think it's a great thing for all of us.
After the moon we undoubtedly will put
men on other planets further and fur-
ther away from Earth. The climax,
which I doubt anyone alive will witness,
will come when a scientific expedition
finally lands on 125th Street or the
North Side of Waterbury, Connecticut.

Stars like 125th Street, the Waterbury
North Side, Watts, Newark and Chicago,
are much closer to Earth than the Moon
and consequently influence our lives
here to a far more profound degree. Day
and night they move in their timeless
orbits, silent and obscure to Earthmen,
excepting when occasionally parts of
their surfaces explode, for reasons few
of us care to examine, but the astral
debris of these explosions has from
time to time fallen into our streets and
caused local fires and traffic disloca-
tions.

Congress will undoubtedly be wary,
as it has been in the past, about spend-
ing money on such expeditions, but the
economic loss due to these explosions,
which some theoreticians say will
“ome. more, and more frequent, should
justify appropriations to find out if there
is anything Earthmen can do about
them.

Kenneth B, Clark
Psychologist

The great wall of China was built at
the cost of countless thousands of hi
man lives. The pyramids of ancient
Egypt, symbols of indominatible human-
ity, emerged out of the ruthless exploi-
tation of Egyptian slaves. The beauty
of the Taj Mahal blossomed from a sur-
rounding dung heap of human squalor.
The great monuments to man's preoccu-
pation with God, the medieval cathe-
drals throughout Europe, were erected
while peasants were compelled to live
with filth, disease, and ignorance.

In this regard, the contemporary tri-
umphs of man's mind—his ability to
translate his dreams of grandeur into

- awesome accomplishments—are not to

be equated with progress, as defined in
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terms of man's primary concern with
the welfare of the masses of fellow hu-
man beings.

In the quest for the evidence of the
glory of God and the substance and
meaning of life for an elite few—with
which the masses may vicariously iden-
tity If they choose—the masses remain
‘expendable.

But our triumph on the moon need
not be an occasion for despair. This
latest conquest may be an omen that we
are on the threshold of returning to the
unfinished business on earth—that the
power of human intelligence which was
mobilized to accomplish this feat can
also be mobilized to address itsell to
the ultimate acts of human compassion.

Eugene Ionesco
Playwright

It's an extraordinary event of incal-
culable importance, The sign that its
s0 important st people aren't
interested m |L The liscussing
Tots and strikes and sentimental af-
airs.

e perspectives npencd p
enormous, and.the. absence of aterest
shows an Islonishmg lac] ood
will. T have the impression that writers
and intellectuals—men of the left—are
turning their backs to the event.

Several years ago, when Sputnik was
sent up, it was hailed as a victory of
socialism. Now that America has been
victorious in her S"mﬂle with space,
i’s a victory of man, not of socialis
but even this is not acknowledged.

Conquering space opens new and
vast horizons. On earth the horizons are
too small, and we find ourseives con-
cerned with small events, with false
charity. All this will pass.

To_conquer space, o know the uni-
verse which was a wall for us, gives us
Vast, perspectives, " We ing
down the wall of our smallness. We are
demystifying the moon, and now any-
thing is possible,

knows what will follow? When
Columbus discovered America did any-
one know what it would mi
Branta a6ld Canada 1 was descrbed a3
getting rid of a couple of snow-covered
slopes. Important events always occur
where one doesn't Jook for them,

1 won't go to the moon, since I'm too
frightened Those who have gone there
are heroes. It is much more heroic to
go there than to go out on strike, or to
write a play.

We have had such enormous profit
from the exploration of space. We know
how the earth is—we have seen it from

ful of stars, And we have pronounc
the name of God in space.

Ella Winter

Author

If it is true that what the astronauts
bring back from the moon increases our
knowledge of geology, 1 think the mis-
sion is very important. It is also impor-
tant because it is a great display of
courage, of daring.

If what they collect does nothing to
contribute something to help solve the
problems on earth—to increase produc-
tivity so that more people can live
better—then it is a waste of money.

AL all events the undertaking itself
is 5o exciting, so imaginative and en-
couraging that man is capable of such
incredible adventure. It is exciting to
the human spirit.

‘That man can achieve this means we
could do almost anything on earth if
we'd only do it.

David Riesman
Sociologist and Educator

‘The possibility of nuclear destruction
has made a greater difference in my

remains is unpleasant; possibly, a tri-
umph in space may make us more will-

life than space is likely to
make; 1 have been concerned with nu-
clear disarmament since Hiroshima. And
when I think about the moon landing
in international terms, I see it in one
aspect as a moral equivalent for war
(in William James's sense), a bit like
the olympics but less benign than the
nonchauvinistic spirit of the Interna-
tional Geophysical Year.

And I ask myself which country needs
such a triumph most: is it the British
who feel that they have become post-
industrial too soon; the Russians, who
still feel defensive and inferior; or is it
perhaps those Americans who seem to
have moved in one jump from extrava-
gant complacency to utter despair about
our difficulties at home and abroad?

in world terms, the United States
perhaps needs the triumph least of a
From the point of view of other coun-
tries we already have too much power:
perh-p. we need some humility. T think

s tend to crow and to brag
uu\u less than we once did, but what

June Meyer Jordan

Teacher, Author, Poet

Nowadays the heroes go out looking
for the cradle in the cold. They explore
a cemetery for beginnings. And irony
can kill. The children panic at the re-
search in the glowing graveyard. (What
about humanity in heat; the arms that
Kept the sleep alive?)

That moon, the moon, is the silver
myth of a golden America. Money is
the sun that makes us shine. Look for
the life that reflects more than a con-
science losing human value. (Can any-

body sell this idea?) Look for the life,
the godly gossip soon enough disclos-
ing laughter and the belly of real joy.

Real seems to be the problem: How
to push explosions into love, into soil
that will not sully and destroy: love
yielding only to more of the same. OF
how to budget hunger into the column
of rumor and mistake. Well, it is here.
The possibility is here, Not there. Next
to me. And 1 am next to you.

T wait to celebrate a discovery pro-
gram that will develop that alarming,
maybe wonderful, fact. It means that we
are very near, you know, unknown, and
dollar bills don't help. Not even twenty-
four billion, for example.

Robert Jay Lifton
Psychiatrist
It must be said that not everything
about the moon landing is, or will neces-
sarily be, salutary to man on earth.
‘What Is troubling to me about the event
is its painful reminder of our terrible
gap between technology and imagina-
tion. The moon landing epitomizes the
more general awe and helplessness we
feel before our own tools and techniques.
Moon flights are just one form of
technological transcendence; artificial
hearts and the freezing of bodies are
another; hydrogen bombs still another.
Each of these derives from the over-all
technological revolution which domin-
ates contemporary history. And one of
the terrible paradoxes with which we
live is that the excitement of the scien-
tific frontier has been as available to
hydrogen bomb creators (as Edward
Teller has made clear) as to space
scientists or heart surgeons.
et, even as a worried and angry
chronicler of the impact of the most
malignant side of our technology, I
must confess to sharing some of the
general sense of celebration concerning
the moon landing. For this is surely
technology in the service of adventure
— and it took no more than a glance
at the ecstatic eyes of my 8-year-old
son, focused upon the televised blast-
off, to remind me that space technology
is capable of restimulating the imagina-
tion in ways that are powerful if not
vet wholly clear.

in
the Soviet Union and a politcal settle-
ment in Vietnam. (The Schadenfreude
that might turn up at home and abroad
in the event of & tragedy is an under-
standable but hardly attractive human
trait.)

Contrary to many critics of the space
program, I have not been convinced we
would spend more money to combat
poverty, pollution, inner-city problems,
if we did not spend on space. We would
probably not spend more an AID, the
Peace Corps, and other relatively non-
invidious overseas programs, Perhaps
this may change as our élite culture
moves increasingly away from an inter-
est in science and technology—a move
not yet much reflected in our popu-
lar culture. Yet this élite denigration
of science and technology (stronger here
than in most industrial countries except
for Great Britain) obscures the intellec-
tual excitement and emotional tran-..,
scendence that science and techno'sgy
may both provide.

So the President declares 2 holiday.
The country glorifies its landing outside
the whole scene, outside the extraordi-
nary, common kiss among peoples. No-
body boggles at the mystery we, man
and woman, used to offer the world.

How about a holy day, instead, a day
when we concentrate on the chill
sweat worshipping of humankind, in
mercy fathom? I mean, brothers and
sisters, have you ever heard of children
—bankrupt, screaming—on the moon?

Jim Riello
A 12-year-old Michigan boy

1 like rockets of all kinds. They're
pretty interesting. I'd like to be an
astronaut. It sounds like a pretty good
job to me. Good pay and you find
something new every time you go up.

1 read in books that ever since early
man they've wondered what the moon
‘was made out of and why it's up there.
Now we're going to find out why. It's
just like Columbus—finding a new
world. People landing on the moon are
just like another Columbus.

After moon shots are made safer,
they will start developing things on
the moon. They will find a suitable
spot for little huts to be put up and
little laboratories on the lunar surface.
They could send up another shot with
materials on board to make space sta-
tions. You could have one space station
on the moon and another orbiting the
lunar surface.

1 think they'll first explore the rest
of the moon but the huts they have
will have to be specially insulated as
something.

The moon is a stepplng stone to the
planets. With the population exp!wion.
more people are being born every day
than are dying. If they find like they
could live on another planet they'd try
it out first and then use it to find a
home for people. They can't live on
somebody’s front lawn.

They have to be pretty brave and
tough to g0 up there and look around,
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Some Random Events in the Nation on the Weekend It Put 2 Men on the Moon

were in Montreal splitting
2 double-header witl

bor, B. C,
dian Bathtub Race; the West|
Virginia University’ Percussion|
Ensemble was beating triangles
and _woodbloc] ito,
Ecuador; the Henry Fords were|
cruising the Aegean Sea; some|
500,000 other tourists were|
vacationing abroad and about|
202, Americans were do-
ing pull)’ much what they do
on any summer Sunday.
Millions shared vicariously in

the historic voyage|
th television, radio and
newspapers

Yet, the H\onn iho( itself had

plqued many Americans’ curi-
osity about their own land.
Wi wo of their country-

men reached a xull men have

And as the ulmnlllw

specimen:
would help ummsu delenmne
what_the moon is made of,|!
Americans were ulu'ng wha
we as a people are made of.

‘Understandably, the headlines
on front pages across the coun-
ty this momlng all dealt with|
the _coun vement in
space. But buntd deep on in-|

side pages were some small
items that may give clues to
the mystery ol America.

SAN FRANCISCO, July
20—Mr. and Mrs. Adrian
Ramazzotti celebrated their
golden wedding anniver-
sary today. Sixty members
of the family honored the
couple at a surprise dinner.
Mr. Ramazzotti is @ plumb-
ing contractor.

Many Americans tend to live
for their families. One of the
great tribal rites of middle
Suse Aperi i sow

-4
-

d visit t
Melvin Gnldberi “and his
e, Myra, forsook their spa-
cloux 'wood-and-fieldstone home,
in  Scarsdale early sunlrdxy
travel

Ra-
vlhm

morning  to

upstate
Beie " 10-yearold  son.
and x-yurul{lhe daughte:

summer se-

in the cool woods

lnd '«\uﬂ ol the Adirondacks.
An Exchange of Postcards

-Mae Goodman exp!

Winterset, lowa. A

Casla far The New Yerk Times
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A retired farmer :minx on the nqn of the courthouse in  On a day when many Americans may have felt that God
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a window of a was indeed on their side, a bulletin board outside a Green-

clipy
nearby building pmchlm lhll ‘Communlsm is Jewish.

wich Village church called for prayers for the astronauts.

Mark Gregg, 18, from

fountain on the U.C.L.A.
Americans, he plans to spend summer “bumming around.”

o The W York Times
Birmingham, Mich,, sitting by a
campus. Like many other restless

in his eyes. Waiting to be
reated, the prisoner explained
he ll the grocery
e e hz is a clerk whn
2 man he a shon-
fiter " began- looking througs
ll’w IC! cream freezer,
1 pushed him out the door.
But he came back, ook & bottle
ot Schweppes Toric Water and
hit me over the
back and
cops. Even they had to
You know, when th
im he didn’t have a penny.
What was he doing in the siocs
then? I ask you that”
Crime In Towa

In the small towns, the
crimes are  usually  less
pectacular, less violent. Larry
terset’s  owlish
pollce cnief, said his averags
weekly arrest reghrer listed a
few cases of .ceaking and
entering and some wild driving
charges. Rec:ntly he has had
a rry. “Some fellows
have been in here trying to cut
the marijuana that grows on the
edge of the fields. But our kids
don't smoke pot. Our worst
narcotics problem is the odd-
balls who pass through and try
to buy up all the cough syrup.”

Out i the heartland, prob-
ably the worst violence occurs
ds. On an
the
Sllalv Council says, there are
more than 200 people killsd
on the nation’s highways. After
articularly bad series of se-
cidents in Munm\- uus sum-
mer, Highway 1 Captain

|

They my: seem to be
waiting for somebody to come
along and lead them. Waiting|
for Godot. Waiting for Lefty,
for somebody else. But some-,
lhow they survive, don't they?
That's the name of the game
l’or black pmp{c—-s\lrvwal >

PEN
a

few bloc

Glldy; Lockhart scmehiw sur
vives with her nine children in
a cramped five-room apartment.
ne room is strewn with rubble,
as the result of a recent fire,
There are only four beds an:
some of the children have to
sieep on the floor.

In James, Miss, Mae Alice

tion to

In San ‘Antonio, Tex, yester-
arnes
told an American Legion meet-
ing “We are not a sick count
country bursting wiz
and initiative. We a
ed people—yet this o

day, Lieu

but a
vality
dissatisfi
our strengt

d peo-
ple do not have the will or the
character to solve their prob-

frluldx lhev I\Id just visited on who feel strongly about the in-
justices in this country and are!
prepared to do something about
it. And despite growing reac-

in many,
places across the country, their|
:}m to protest I still protect:

protesters

t. Gov. Ben

th,

lems. Americans

Thete are those who fel

lhe hm way to meet new

]
S

zzrnvnmus Fla, July
20—Lloyd W. Moore, a 70-
year.id retired machine
shop  operator, returned
home today after riding a
motarcycle 2,000, miles to
Searcy, Ark., and back to
visit his daughter. 1 love
0 feel the wind in my
[au," explained Mr. Moore,
who made the round trip
in 10 days.
lot of Amcﬂtlni sctm to|
hke that wind. Al
cent of them mmge o
residence every year. Even the
manage to keep on tl

Goodman; * her
husband, Willie Evans, and their
three children live in a three-
room “shotgun_house”—called
that because the rooms
stacked end to end so a
could fire a shotgun through
the front door and out the back
door without hitting a wall,

Willie works on_a white
man's plantation. His take-

after money to pay his current
bills was deducted by his em-
iployer. “The bossman, he just
takes out and pays It hisselr”

But not all Ne:mes ive ke
the Goodmans the Lock:|

Harlem there were middle-class

home pay last week was §23,|5

harts. Yesterday morning in|the

gly U

dissent—or at least support fo
the dissenters. Father Bailey, a|
Roman Catholic priest in cho
are|bet]
man|day.
roblems here, because of our|
arge group of older people, is|
their total lack of sympathy for
the young. Among
people, there is an undecla
tate lll war against young|
I

“The.

people.”

But many older peaple are

he lack of

primary commu;

the

. On an average July day|
Xlmotorists use 250,000,000 gal-
lons of gasoline, and get 30,000/
flat ti

In hci many Americans have
fong since traveled the distance
to the — 2388

ester-
nity |

older|sengers who have flown a mi
lion miles, but it refuses to
close the number of me

(“Each one likes to ik hes
unique,” an executive explains).

trying to bring up their own|Even a businessman who lives

Chfldcen in a tradition of Ameek|in Stamford, Conn., ud com

can dissent they respect. mutes to Manhattan 5
week travels the distance to

In Washington, one family
the base

pulled up at

Last week, before they left(!
on thelt o, Mrs. Gordbes

incoln  Memorial.
father, holding 2 young son e
started climbing u

the moon in just aver 13 years.
e travel loast. Mae
Goodman has been out of Mis-
sissippi only twice in her life

nf

On a sunny summer Sunday,

iles of their own flesh wif
ntan lotions, according to one;
{lotion manufacturer. Yesterday
lit was raining at most East|
|Coast res ut there was
|plenty of lotion being applied
|throughout the West and South.
The resorts are gel(lnk live-
l)er I" lh- klme t00. Even a
taid spot like Reho-
b(‘lh Bu(h Del which draws
most of its summer clientele
|from Washington, is developing
a downright frolicsome atr.
‘“H ‘Ward Tanzer, the wife of |
a former Central Intelligence
{Agency ‘offiial who, now iives

he there year rounu czlls any. or

the summer
Frn ]e - bt-lkh

brdge and

Bul lhe h-aclms have had to.

brave a special peril this sum-
mer—a by, rustcolored jelly
{fish called ea capillata—

and so boozing is up.
At the RNI Run Gol! Cluh
Royal Mic!
ilrml suhurb re wzi sonll'
™S protty rinking both in
the red clrpeled men's bar on|
the first floor, and in the pas-
tel women's bar upstairsi At
the dewnstaids bar, two Judges,
a_salesman and an architect
trudged off the 18th green and|
settled down around the twor|
inch thick oak table, ordering a|
quick ro
‘As the judge says, let the
said .

“ m
chest /a F blck suits, the women in brightthe stairs. "Why did Mom stay|—both times to visit a brother penury begin
}:‘;:d lr-a I&w‘n Country Club|Print _dresses —flocking intoin the car?” one boy asked.(in Chicago (where the Missis-|ingtos el
Where. she and_the_ other|lOWering _churches Ilke _the|“She was too hot snd Hred|sippi Délfa has. alreadyex.|for the foursome's scores at ¢
Women spent most of the time|Abyssinian Baptist Church as|and anyway ays shesiported many of its poorestlast green (they were 8, 9, 10
exchangin rds  from|Well as the store-front variety. |seen it all betore.» Then stand: citizens). But even some of the
their cl “ camp. M,, Even relatively well-off Ne-.|ing before (he snlue me father|poor have seen much of The Topic Is Poverty
Gal ol O e eamons | dent back ' the-days when|hasort boen Gyt of iatent oth | A€ the women's bar upstais,
i ros| is preca ent bacl e
gt '“"“amm"w’""m""“ 7 hrs Ketnedy Arport|the whole country was. falling|since her husband died six the drink flowed just as brisky.
o R {,'é;ﬁf}" a black man in alapart”” vears ago, traveled with him Bk tstendof ewapping al
- le unkempt coat told| o states when he was a 5 »
‘was brother and sis- his neat’ but mtw;, dm;m deep-sea diver during the war. wrl‘zmen were talking about pov-|
e

ter lunch. C uld you
send me some shoe poli :h? 1
lnﬁrm

got out
y. Men took ot
| tchum T am having a lof nf

“Nirs. Goldberg laughed de-
lightedly:

“She’s mever in her life pol-
ished her lhoe M

So
Jdentiication. h
dren that when one fails to live
u & ns it can bela
a vastati shock.

Americans’| There
viﬂl their r_hil- resent

hen|Detroit grocer; Rarry, sehoo]

as they walked toward
n[theic San Francisco flight:
‘Baby, just take it easy. You
act like this plane was going|
to slip out of your fingers like|
a piece of paper. We paid for]
our tickets and now we have
just as much right to get on
“[as anyone.

are Americans who
the Negroes' progress.
At their weekly poker game in
Detroit suburb, Bi

o
wurd of David Robb's

is home in
uom.m ycmrdly. his father T

oneseond wife sat ~He feels|
shocked, heartbroken, Jost, help-

5.

At an orange-roofed Howlrd
Johnson’s on Massachusetts|
Route 128, six miles from Wes-

on,
families traveling
puseus e Eldren
into_one big_vinyl

boolh One mn(he! from Florida.
sami

gether-
all

(“Peope
ordel’ comc ice crnm because
‘guess they can't get it down
e xaiained
gian, a veteran waitress)
.

member
Board of Trustees, called
today suﬂoii Cmmly

e has only one Negro
Famity,

In French, Belle Terre means|iho

belulihul earth. lut !nr many of
untry’ 42,000 Ne-|

rica is still not so
e YT
share much pride in the coun-
try's technological achieve:
ments.

In Frankss, one of Harlem's

tter restaurants, a headwaiter|
offered Saturday night to lead
2 couple to a table near the bar
“so you can walch the moon
shot on 3

“Moonshot,” the gi
can do without that
the couple sat at a able i the
corner, talking about some

Stan, 2 cmmm. ‘stleamar; and
Tony, a scrap duler, w!lnzd
talking about a 0 in-|
tegrate the predor minanty Ne.
o Dettot, schools with: the
iwhite suburban syst
“I'm against It,” Joe llld “I
went o school with spooks|
who had bugs in their hair and|

can call a gu;
but dnnl call him a black son|

drew three cards. “Then you're/
itting 2 man's race and that's

" Thece are many other Amer.
icans who believe people should
be treated equally irrespective
of race. At Kennedy Airport on
Saturday, Mike Bruno, an It:
ian-American taxi driver,
cided to drive a young Domin
jcan gil who spoke no Enlish

rlm

Sa

found the gir, with long halr
d dress, standing for-
lomly outside the Pan Ameri
inal, “1 feel sorry for|

pasted the - fly-spec)
Rindow of an oid office.buik|
ing just across from the lime-
one _courthouse. One noted
t John Wayne (born John
Morrison) had been born there.
|Another proclaimed “Commi

nism is Jewish” over a cari.|
cature of the three wise men.

.

SPRINGFIELD, 1ll., July
20—The Rev. Charles Koen,
leader of a group of minis-
ters from Cairo, Il
nounced today that he and
his colleagues would sit in
in the Governor s office this

jobs and equal opportuni-
ties for Cairo Negroes.

. “You broi
2 5on of a bitch

NEW ORLEANS, July 20
Allen, * 40,
strolled last mgm fo the

—Miss

Ella  Allen,

And  almost mywhtre
America one meets somel
from the other edge of the la

,.i

jackson A

frogyead ":..,’“,,‘:1 o the | In Las s oot

Mississippi. A, ‘m went |Hotel Saturday night, a man|

i gt “Dear [with bushy gy sidsburs, 4
, rown chalk - striped coat an

o, here 1 camar After | o orange and pink tie chanted

two patrolmen plunged in
S s tar. iy Allen

izing
fereety D s wos ploces

and resct
said she

under arrest for dit

e peace b aucmm
tul:l e. A4 ¥

America, which was first set-
ded by religious innovators, is
f re-

still seeking n

parish in

ed|
With a novel, “Psychedalic vest
ment.” The children of his for-

I don't want my kids going to
‘—1{school with them. the

" Mike said as he|g
in the kids,” behe\zs the new|

vestment

In Haigh
cisco’s hippie dumcl, a vmmul

th a

E
=

iots expromign: o Phoenix,
Ariz., the Rev. John Sharpe left
yesterday to take up a new

Kansas

will hels

aby - carri
out pamphiets headed. “Bobbed
air and Dresses: An
5 My Chrtsin Sisters " bato
the hands of young passershy,
most of whom (male and fe-
male) had streaming hair, she
pressed her missives adomed
With Biblical quotations like

pe, who said he re{(To some extent, Mag\h i
the ime-ridden|1Anders must be ¢ i
s “cranking|ugees from the rest St of America,

lA:hbury. San Fran-|{.

tinct New York accent as he
mllzd m dice—and lost.
me day, Mark Gregs,
an Isyear-old from Birmi
ham, Mich., was sprawled on|
im of a fountain at the,
University of California at Los
Auelu. but this spring he was
ssed at Berkeley and he
pllns to s summer
“bumming around.”
And Peter Boehmer, ex-lum-
an, ex-Korean war officer,
ex-staff worker for the pacifist

o
stuff like that,” one said. “I’s
thetic; those children don’t
ave enough clothes to = to|
school. They're human beings
and I don’t gu for lhll -— lhem
having to live that wi
.

TUCSON, Ariz., July 20
—The director of the Na-
tional Welfare Rights Or-
ganization announced he
would arrive here tomior-
row to investigate cuts in

welfare payments.

The director, Hubert James
of Washington, said he
had received reports that
welfare payments were be-
ing reduced from 10 to 90
v cent of their yomv,-r

of
hum:;wﬁe;im:ill the way ?
jan Isl a tiny isle o
g el 1
2112 Tales off the coast of Maine.
egan

'm just feq
and confusion n the city.” md
ne elderly woman on

land yesterday. “I can't
night life.”)

.
BALTIMORE, July 20—
Valerie Kay, arrested last
week for indecent
sure, was slnppm‘ at t’u
cus Bar

lsl Monn (grl
the

i lice while umbmhuu in

“To man, long hair is a shame; o

it is effeminate, unmanly. To| ner, PIOard, Miss Koy

(woman, it is a glory.” ‘probation  before
But most American rellglon— The bar now ad-

El-rucuhrly on a Sunday mo; her as “the girl
{n s more cmi{!nhur':;l 11-3 whm bustle-baring bikini

zeiser Tead 'O the miracie of
the loaves and fishes to 85
parishioners gathered
theran Church, a tiny,

l's

astronauts
three men in orbit today, Jesus|
is announcing that something

|arched  building.” But
rmon he focused on

(“Through

of tremendous value is al

Heaven.

But for many Amerlcans lhe

church is
religious
nedy  Airy

an,
ua, o
|frequently,
remarked:

more a social
institution.
port  Saturday,

[and Mrs. Stephen Chemock of

Ala, were on U

They move loose knits feeds quarters into
Chernock|a_slot machine with a_bore

Europe.
and Mr.

these,

bout | Af
1o be offered—the Kingdom of

landed her in the clink for
showing oo, mich of you
know wi

Settled by Puritans, Am-

erica is fast losing its innocence|

in the space age. Baltimore's

clubs may be the raunchiest
t the casinos of Las Vegas

ore certainly the most opulent,
t the Tropican,

hi
the|

i for_Ino00s o At
zona's 31,000 reci 3

A significant. mmnﬂ(y of
S| Americans still ive in poverty.

ve my maid clothes and "‘“ e

[the 1atest statistics

lof the population then,

ment of Labor, a figure

one-third are black.

Black poverty
most abject,
home in

used to be wallpaper in

B|tore
roaches living beneath it
feared they would crawl
her

chandra,

4-month-old  baby,

over her face, which

came infected.  There

-|screens on the doors and

with gaping holes and the
Food Is.
2.year-old daughter,
thy

onto

in;
imother scolded her.

But even in the Delta,

right poverty is 1o longer as

easy to find a

moved

has suggested

goal is to find a ne
City Housing Authority

place big enough for my

holes in the ceili
which water pours eve:

the borderline of poverty set
by the United States Depart-
ranges from $1,000 to $7,900 a
lyear in income, depending on
family size. Of the 26 million,
about two-thirds are white and

is often the
Mae Goodman's|
issippi is a grim
place for anyone to live, There

front room, but Miss Goodman
t off because she found:

Rochanda has open sores all|.

began
with a mosquifo bite that be-
dows, but the screen is filled

pass through without obstruc-
tion.

There is little money
food. Deidra, Miss Goodman's
strolled

“T've heen
the

[Fnif of the roadside. shanties
| that once housed Negro share-
croppers are empty, their for-

and an enterprising civic leader|
the stala pay.a

|everything she ik b
stll s inadoquate. _Her chief

“T've applied to the New York
they say they. don't have any
present -parlman':

it rains. The family pushes the

(1967)water down the stairs with
| Americans also cover 340 squart show 26,146,000, or 13 per cent|brooms
ith/,

over, .
TLANTA, July 20—
Eighty-year-old Estelle Hale
of Statham, a cripple, has
won $28,600 in the Atlanta
Braves' “Home Run for the
Money” contest. She won
when Tony Gonzalez hit a
grand slam in a 6-3 victory
Friday night over the San
res. Mrs. Hale
will use the money to build
a greenhouse. “Ive talked
about it for years”" she
said. “Now I've finally got
the money Oh, I'm high as
the sky. When you've been
down all your life and then
you're suddenly rich, its
really something!"

that

the|

and

over

Ro-| America is still a country
|where an old woman_or a

young

|quick. The 'rags-to-riches sce-

nario mm not be as valid to-
as

man can hit it rich

ot Heath Shic h.draft ag
person s safer in Vietaam than
he is on Montana highways.”

But Vietnam is undoubtedly
taking its psychological toll on
Americans. Outside Dallas early

aturday morning, a dept
sheriff awakened a young Viet-
nam veteran as he sium
asleep over his wheel on a de-
serted road. The veteran jerked
upright and_slugged the law
officer. The boy’s relatives say
he often awakes swinging these

v, ntly a reflex action
from sieeping under combat
|conditions.

GILMANTON IRON
WORKS, N. H,, July 2
Several - thousand pmam
attended an auction yester-
day for the benefit of the
Rev. and Mrs.

Stevens, who lost 4 of their
13 children when

home ~ burned down
month. More than s
was raised through the sale

are|day was in the 19th| o©f furniture, ~ antiques,
win.|century uhm the country was| ~calves and puppies donated
less structured and institution-| by the townspeople. The
flies|alized. But energy—or town’s fire department bar-
still has its rewards. bec chickens do-

land, who go out in the small
for| boalx before the first light of

all day long and return ex.

out-|
in $12,000 to $25,000 a

Bill Ross of Detroit work:
hard

year.

comergrocery s

over from his’ molher Like ev-|
ery other Sunday, he was up ai
t(8:30 AM.

5%

b
14
Barbara.

i
‘I'he business brin;
10 $13.000 a year.

In Winterset, even the care-|

member of
Country Club (annual

and\there is far

Take the lobstermen who live
year round an Monhegan Is-
dawn, set and check their traps|
hausted for dinner. The life is

hard and the men’s weathered
faces show it. But Monhegan

man who works hard can take

£00—60 to 70 hours seven|
days & week every week at the
he took|

sterday and was
)y 9:45, assisted|
T yesr-oid daughter|

But Bill does not resent it.
in $10,000/

n ¥
S|plied their savings into $50,000.
S\taker at the local cemetary is
f the Lakeview|
dues;

Even in the Mlmssl;‘pl Delu

nated by @ farmer.

Despite all the strains and

i

ing 10 get her botllobsters are favorites in_ res-licans g e
112" She explained. "Mil's tooltaurants " on " the. - sramlcy. Sy, “.'c‘érd.’nlgaf:.';.'é""m‘,‘f
high” Miss Goodman herself(Caught in deep, cold waters,|jeqn As of Fund-Rais-
had had only @ cup of coffeeithey have the hard shell thating Couns
for breakfast and some white|guarantees sweet meat and| And th > the little kind-
beans and bread for lunch. thus a good price. A lobster-|nesses that mean more

money, In the Bellevue Emer-
|gency Ward Saturday night,
s|Ruby Sternnback, the nures fa
charge, went up to a dazed
Puerto' Rican boy lying on a
bench, “Fow are you feeling,

e T ot ek wk
sleep. Nurse Stehnback went on
to another  patien saking "And
In Philadelphia, 2,000 peopls
from neighboring Delaware ar-

Short of Ihe P)nlhes, who hx!

ns|been out of action nearly all

gi a_contingen
led by Gov. Russell W. Peterson
o

In x-ux%m -Ashbury—a com-
munity often l!mtllltd with
violence and ts—a 22-
year-old hlwe "was selling Tha
on the street.

fam-|grom ‘glance.
farm, :hﬂdr!n were

half-naked i
timecrooke

o Teathered esddressen. nd
dripping sequins manage to

tically nothing or

any of the cmmm?r! wear
more, but seem
it less. A girl in a black
e Junp 2t with the. loasGet of

M.

| daze on her face, but still Sl

There are many Americans we always go o church. It's

100k m'erdrcsted with  prac-
i

While a girl sunbathed on the pool dlvmg board at the |
“That’s ane of the reasons| lg“ to draw every ogle in the| Red Run Golf Club in Royal Oak, Mich., suburban house-
wives talked about poverty in the club’s women’s bar.

ex cre
Hchesz land ln the Delta, held

fed g
Umte sme: Ce

o of hiv'S1
Children mmu. college.

MADISONV".LE, Trx..
July 20—Thre on
Cnumy men werc hareed

nspiracy
il Sheriff Ed Fanni. ong
is W. R. (“Bill") Owens,
who was nn unsuccessful
candidate againat the sher-
iff in been
b AR ol
ical of Mr. Fannin.

Even America’s lawmen seem

to have a lawless streak these
days. In Honolulu, Mayor Prank [p

the unpainted shack. But when|
the farmer came out to talk he
es of the|ro

b wllh \he

Asked how he would use the
7-cent profit he made on each
Alpaper, he said
/e buy food. And we feed
lnybody Who Shows up for dine
ner. There are lots of people
round here who need a little
food. It's somet can
do to help out.”

But down the coast in Los
Angeles, pretty, pug-nosed Jan-
ice Warner doesn't think \Mn
is much, she can do. Sitting in
the bright sunshine outside

UCLA. library, she speaks
contemptuously of the “nice,

middle clage, suburban, plastic*

Tm down on

P
un do is enjoy life.
the day two Americans
hndad on the moon, Janice
Warner 8
goals you attain.”

But nbkusly most.
cans disagreed with hcn ln Al-

bugue: M.,
d.r;as of \nlunleerx lldlng

Park. The  Honolum Star:
Bulletin, in a lead editorial,

eral coeds participat
worst police scandal sines we}
vice (nvesugllmm just arrer,
World War
t nolencc is in the|
cities—and the best place to
scme it is the emergency room
any big city hospital. The
um, bright,  plastic-coated
ard of New York's Bellevue:
ospnal was a battle station
aturday . A policeman,
[came in'pushing 2 handcied
|prisoner with biood caked on
his forehead, and 2wt ook

ewy

Fasl ordered the public prosecu- s “action

tor last week to arrest some|clean up the cu 's nel hbor-
ﬁog persons—most olw tmem Po-fhoods got u. ir ¥hu1 1ngstrur:-
5 ild st chl.l

and beer party they held at pic- o e

o ees barty they held at pic- Reyes, “We' 3 ust g0t o e

everything spick and span,
alk;rs phoingrlph us on I.Mll'

This article is based on infor-
mation, gathered by 16 New
ork Times reporters — Earl
e, John B Fenton, Jerry
M. Flint, L burgh, Ben
4. Frankiin, Peter Grose; Glad-
win_Hill, Thomas A. Johnson,
John Kifner. - Seth 5. King,
Michael Knigitt, Roy Re
ert Reinhold, Anthony 'pt
Steven V. Roberts and Murra
Schumach — and by nenrly
New York Times contril
all parts of the nation.




3MOONS REVOLYE I
INSOLAR SYSTEM

6 Planets Have Satellites—
10 Moonlets Circle Earth

Specal Lo The Kew York
HOUSTON, Monday,
—The moon the astronauts
landed on yesterday is only
one of at-least 32 in the solar|
system, which may contain|
contain many others, including
10 moonlets circling the eanth
tun and Uranus also have
moons, with such exotic names
as lo, Ganymede, Triton, Ne-
reid, Phobos, Deinos, Cailisto,
Miranda, _ Oberon, ~ Umbr:
Iapetus, Rhea, Dione, Tethys
and Mimas. |
Mars and Neptune have two|
moons each, while Uranus has|
five, Jupiter an even dozen and|
Saturn 10, the tenth being dis-
covered only las §
"The carths moon, 2.160 miles| §

biggest being Ganymede, & Jo-
vian satellite having a diameter| |

3,120 miles. The in‘n“?ﬂ
mmn observed to date

a Martian satellite vu(h 4\
dlill\('lcY of five miles. X

a remarkable concidence,
Jonathan Swift wrote in “Gul-
liver's Travels,” 150 years be

they were discovered, that

Mars had two satellities. £

The four largest of thel ki
Jovian moons, about the size

the moonless planet Mer-
cury, were observed by Galileo
soon after the invention of the:
telescope in 1610. All four are:
large enough and close enough
0 cast shadows across the face|
of Jupter.

n, the largest satellite o
Saturn, is believed to |
only moon with an atmor

haps of methane. The
lte of Neptune

but it is not expected to
{for another 10 million years or

ighe: ompas
Clker. City, it

that the earth mi

Thany a5 10 moomies up 16, 100
feet across that broke off from|
a I.lrgor patent body on Dex
18, 19!

Dr. Ha"b\: based his conclu
sion on vaniations in the orbits|
of manmade satellites, which
have at times been sharply de
fiected from their original

paths. |

In addition to the little-re-
membered other moons, astron-
omers estimate that  about
50,000 minor planets are whirl
ing about the sun. Many of
these asteroids are believed to

e the remnants of 4 missing|
Yoth planet that broke up, Jeav:
ing-a wide gap betwoen' Mars|
and Jupites

Am\mong s Pulse Climbs

PACE CENTER, Houston,
.m 20 (AP)—Neil A. Arm.
strong's heart rate _jumpe
T oreaal 70 o, 7 e
a“minute to 110 when the
Apollo 11 lunar lander started
itsdescent toward the moon
today. At landing his heart rate
was 156 beats a minute. Forty
five minutes later it had settled
into 's

THF NEW YORK TIMES MONDAY]ULY 21, 1969

In the beginning

God created the heavens and the earth.

Now the earth was a formless void, there was
darkness over the deep, and God’s spirit hoversd
over the water.

God said, “let there be light* and" there was light.
God saw that light was good, and God divided
light from darkness. God called light “day"” and
dmk;mss he called “night”. Evening came -and
morning came: the first day.

God said, “let there be a vault in the waters to
divide the waters in two.” And so It was. God
;node the vault, and it divided the waters above ‘1

the vault from the waters under the vault.

God called the vault “heaven.” Evening came

and morning came: the second day.

God said, “let the waters under heaven come together

into a single mass, and let dry land appear.’” And

50 it was, God called the dry land “earth” and tha @

mass of waters-“seas,” and God saw- that 1t was good. ‘.’-

Genesiss verses 1-10 %?
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The World's Cheers for American Technology Are Mixed With Pleas for Peace

By WILLIAM E. FARRELL
The landing of two astro-
mauts on and the
subsequent walk on the lunas
surface were greeted around
the world with cheers for|
American technology, calls for|
an end to conflict among na
tions and sighs of relief that
the adventure had proceeded|
‘without mishap.

From Rio to Nairobi, words
of congratulations were spoken
for the astronauts who ushered
in a new er

Prime Minister Wilson, speak-|
ing on television less than an|
hour after Eagle touched down

what has been a most historic
achievement in the history of
ml .

rapt throng in London's
Tratalgas Square faced an avor]
mous television screen as the
lunar countdown neared its
completion. When the touch:
down was announced, many
faces smiled in relief and ap-

For days, newspapers, radio|

[t convey our heartfelt con-|nights and our dreams. Brin
television stations through-!

eratulations to the Americans|to her, with your iving presand te
on this demonstration of their
tremendous  superiority.” hym? i God, our creator sndithe _historic space _journey,
our father.” ften gi ng Imlz attention fol
! Reaction in Paris | Alluding to wars and famine, domestic issues. It seemed s if|
A burst of applause and ex; {the Pope sald e prayed thatlthers was no part of earth on
|clamations formidable” |the day's “sublime victory”|aware that two men had set
| from several thousand normal- would also produce “true prog- foot where no man had ever,
[l blast Parisians gathered atjress toward the temporal and been befor.
|the Science Museum _greeted moral good of huma Silence in Chi
the news of the space feat. | One bitter respon: se o me} sl . I
“Splendid—they've done it,” pleas of world leaders that the| ‘The China mainiand appeared
said Premier Eisaku Sato of moon landing mark the begin-|to be the exception. While the
Japan. “I never thought such|ning of an era of earthly amity|moon shot was big news in
an event would take place in|came from a Jordanian inHong Kong, it was ignored on
my lifetime,” he told newsmen. i
“Didn’t you feel the same|
way
In Tokyo's mammoth Shin-
juku Station, where every
weekend young people have
gathered to sing antiwar songs
and sell radical literature, a
youth with tousled hair said:
YPm glad they made it
ighting in Vietnam is one
thing,” the young radical added.
Going to the moon is another
'm_against the Vietnam war,
against  American
Okinawa and Japan, against the

is our enemy. Its light exposes wire fence that separates the
our movements when we raidBritish Crown Colony from the
the Israelis. If those two Amerh‘Commumu nation. News of the
cans would paint it biack welevent may have traveled by
would be very grateful to your|word of mouth to a few areas,
coumry, for a change. |such as the southern province
r Golda Meir of Israellof Kwangtung, where there i
said the moon Voyage owas the|some contact with travelers.
ulmination of a long tradi-| While yesterday's feat was|
tion of learning and in
into the impossible. lin
Mrs. Meir urged that those re-was played down by the Soviet|
sponsible for the mission “find|Union. Reports of the touch-
a way to bring about peace on|down were buried in Soviet
this earth with the same zealltelevision and radio newcasts.

that the descendants of that

voyage had now conquered the|The
Dionyssios

foreign countries|God to prmec: man from

citizens were given half or

holidays t

e, the voice of the spirit, aout the world have featured|moon.

South
ment terming the landi
historical moment at which the

deserted last night as Czecho-

slovaks crowded before TV «c&
bee des d hotel lol

Amman who said: “The moonithe other Side of the barbed-lpiee o o o

Helmiit Ruckriegal, 2 romgn
Ministry official in Bonn.

developments on television in
Ibeing heralded in banner head-|(ira  comn
ines in dozens of countries, it| o

female friends.

hundreds of Portuguese silent-|

In man;

for the first time yesterday.ia
h;

transistor radio he!ing was keen but it faced strong
him when_major competition in the disappoint-
over Thor Heyerdahl's

2L m) papyrm
mpt.fo

small
, composed by Bishopcarries with
a:

of Kﬂliﬂe Sinews events are happening,
r-|

ahandomum
vessel,

In rural parts o the country,

President Chung Hee Park of|
Korea issued a !IA!&

In

“A great triumph over Com-
exclaimed Jurgen|

{“we enjarge the divie realms
The Irish Interest

In Ireland, the astronaut
levoked
{was Lieut. Col. Michael Collins, |™

e e eaders o the Ifieh fight| mainly
for independence. Al

. Colling’s_uncles,

d John_Finnegan of County|said.
Mayn‘ took part in a big family|it Was inevitable.
d|gathering
wil:hed the lan

0 receive
of (ha 50,000-transistor ra
issued by

who{education aids listened T del
interest| 3¢‘I'ADULm<k of the landing and

€ |proy .ux |
5 have discovered American thou-
:ands of ye:

reatest

In Soutn Americs
ss of Apollo followed|
e iy Humam
Iso, two of|beings have now gone to the|
Patrickjmoon,” a Chilean metal w
*“It’s wonderful, although|
The United
that States and Russia can do any-|

the prog

last__ night
nding.

mbia, President Ken-|

neth D, Kaunda, returning to
he capital city of Lusaka from|the world will alwa
rural election tour, listened|good luck to them.”
to the astronauts’ progress on|

In Cairo, interest in the land-|

communal apartment he|
th several male and

In Lisbon, writers and a
ts.threw thoon parties whil|

plaus! rippled through the, demonstrated on the Apollo 11/But individual
o1 lishment here. But when I think|flight. May all of us benefit|peared to be less taciturn
T)unk God lhE) ‘re made it,”|of narrow Japan, and those men|from the ‘great future ahead| “It's a
aw out there fouching down on the|of us.” gratulate you,"
Xt Jntrel Benk Obsmrvn- | Loaching duw, on thetof 1 je
where _British srono |
mers have racl the|
Apollo 11 mission, Sir Besnard
Lovell, the dum:mr said
the success of the mission,
“opens the most enormous op-
portunities for future explos
tion of the universe Sir
Bernard said that he wished

whole political and Social estab-

et parties in Pari
around tibal res of souther
Zambia, in the courtyards of|
Buddhist temples in Bangkok,
it street mrntrs in Colnmbn
home in Caml Glndol(n lulylceyln snug  Dubl
In an em al statement lhe}pub; mllhons huddled close m
Honor, greetings| TV sets or radios as the Apollojers that the New World
and blessing to you, s descril
of the moon, pale lamp of ourlof 1 lAnguages

Paul VI followed the; ternational,

lunar landing in ‘the-Vatican

ish newsm:
in|Mission Control

Center

y
|Spain claims as her son,

TRAFALGAR SQUARE IN LONDON: Crowd turns momentarily toward the television camera in the
while the giant screen in the fountain at left transmits the simulated descent of the lunar module to

Russians  ap-

rveal event, I con-
a woman said
in a telephone call to the Mos-
cow bureau of United Press In

In Madrid, an excited Span-|
an speaking from|

Houston, reminded his_listen-
was!
olumbus, whom

booth at the d;ht
the moon.

ly watched television at the|
{national lottery office.

aniero, special|
United States  space centers|

ians without sets could watc]
the landing

s great to be alive on this|
day — hats off to America
{said Prime Minister
Burnham of Guyana, where al
om most the entire nation of 700.-

000 seemed to be following the|
moon_adventure.

In Greece, a new hymn com-
memorating man’s landing on|
the moon was sung at all ma-
jor_Greek Orthodox_churches

in|

Your guidebook
to today's big
space ventures

Foreword by
“M. SCOTT CARPENTER
Now at your bookstore, $27.50
McGRAW-HILL

| Congratulations

onthesuccessful .

completion of

your historic mission!
Neil A. Armstrong .

Col. Edwin E. Aldrin, Jr.
Lt. Col. Michael Collins

wn GGODY.

The World's Lorgest Record and Audio Dealer

PRAYERS OFFERED
AT WHITE HOUSE

300 Leaders at Service—
Borman Reads Genesis

By NAN ROBERTSON
‘Spact 0 T New York Times
‘WASHINGTON, July 20—
President Nixon, his family and
more than 300 leaders of the,
American Government and the|
diplomatic corps began this
epochal day with prayers for|
three men the whole world was|
wnuhing

Room ul Ule ‘White House whlle
Col. Frank Borman of the Air|
Force read the ogenm; words|
of Genesis, and two,
comrades. dld while orbiting
the moon last Christmas Eve.
They were the first men ever|

gathered in the East|

HOUSTON, July 20 (AP)—|
Whoops and shouts of happi-
ness rocked the homes of the
Apollo 11 astronauts today as!
Neil Armstrong and win
E. Aldrin Jr.

m

00n.

“Good, good,
Mrs. Armstrong as she leaped
and charts on which s|
followed the final minutes n{
descent.

“I just can't believe it," said|
Mrs. “Aldrin, ing her fa-|
ther, chhul Archer, Ho-Ho-

T !hau ht wl! fantastical-
ly Mrs. Mi-|
chlcl Collms. wllt ol the Apol-
lo 11 crewman who is in the
command capsule.

Homes of the A pollo A stronauts
Echo to Whoops of Happiness

landed on the[Dean,
Ja
I, good,” shouted

|
|

‘colnr television set on ihe;

|other.

| Others in the room were Mr,

|Armstrong’s son, Eric; the
younger _brother,

and his wife, and Mrs.

from a bed covered with lnaps
i he had |chee:

kept Mrs. Aldrin adviset

lunlr lander’s descent. She sat|
on a sectional sofa, alternately,
lun)mlg at a chart, listenin,

AII three wives have
made plans for a pre splasi-|

rom everyone,” said an|

to citcumnavigate that body.

e first 10 verses
of Gentsls Colonel Borman be-|
gan: T

n ‘the beginning God|*®

ted the heaven and the,

cri
Arm:
eanth. And the earth was with- |4 ccont " pointing out on  the|som

out form, and void, and dlrk-
nzss was upon the

do
05t onitor relaying al

lay
a o Lt
ot Wilhom A- Anders, who 15
astronaut
Colonel Anders was with Mrs.[a
strong  during the moon

charts dnd maps the locations
med by Mr. Armstrong and|
Colonel ~Aldrin’ on the. way
M\Ssn'm Conlml

official family spokesman. “I
ot 5o excited 1 forgot (o note
Wwho they were, but ther
10! of nol‘xe
it

g And 1 1 don'teven kaow
who said th

o the Armatrong home when
the cheering _subsi rs.
very seldom

cations from the xpaczcrlfl was|

ton one side of the bed and a

smokes, lighted a cigarette and
istretched out in relaxation.

S il
Tions of all nations are praying &

y, not so much that one
brave' astronaut may set foot
upon the moon, but that three|
brave astronauts may put U\ell’
feet lglm upon the earth,” Dr.
Smith

Senator Mark O, Hatfield of

wnrld and asking him whether|

aid: “I'm not s
Magellan came_after Colum|

Cnlmwl Borman assured him|
he had, going around the world

“The Magellan voyage, first
of the earth,

Magellan is going to|Nix

service.

and his w.re. Jule, and Tricl
n took part in the
v.er today, Pihey were.joined

t D. Eisenhower,

e of the tate president, who
motored down from the farm in

ﬂ’ylbﬂl‘t

his Invocation, Senator|
Hatfield. prayed for” the. safe
return of the three astronauts
and for the thousands of their|

livered one of the prayers to-
day. The other was given by
John H. Buchanan Jr. of Ala-|

: rdained  Baptist
minister.

Navy Hymn Sung

k place bet 1519 and
1335, "Magelian was lalled” in
the Philippines in 1521; only|
one of his ships made it back
to Spain.

who fly n the sky
at spaces in the s
u znds wﬁ'& these woras:
.
Bol s i i e "
Five hours later, Neil Al
Armstrong and Col. Edwin E.
‘Aldrin Jr. landed on the moon,
while Lieut. Col. Michael Collins
orbited overhea
President Nixon disclosed just
after the service that he had|
asked Colonel Borman
thought the Apollo 11 flight
was going well
“It's like talking to Colum-
bus after he'd been to the new

|(bcP

service in_the White
since Mr. Nixon entered it as|

esident. It was :lw the lar-
gest, with 346 attend-
ing. All the Catinet. was there
lexcept_John A. Volpe,
tary of Transportation,
Cmnnen:c

big Congressional contin-

genl was on hand, includin
most of the leaders in bot
rties and many members of

“and|

o
Mr. Nixon said he did "no(

House|has

rsonnel uhn “lu!rl.lly
Are their brothers” anger”

“Excite our im
ranmie e g of coopace
tion and spirit of teamwork tol
ur many other needs lest our
success on the moon mock our
failures on the earth.” the Sem
ator said. “Even as our astro-|
nauts go to the moon in the|
name of peace our world aches
from the pain of wars.’
Mr. Hatfield, a Republican,

long been 3 leading critc
of the war in Vietn:

The President opem:d the|

with the comment that|"

this was “A historic dl
~|the day when man will
foot on the moon.

oday, there were five rece,
tion lines after the service in-
stead of the usual one. The|
Presldent and Mr

ith and his

tirst set]

ixon, Dr.|

The Space and Foreign Affairs[h
[committees in the Senate and|
House.

Mrs. Nixon, David Eisenhower!

nurger' shook hands
ted with guests fling Ihruugh
the State Dining Roos [

wit

Marylanlzl

giant step toward
the moon-walk!

From America’s decision to locate thie first
1aboratory devoted to the exploration of
space, now known as Goddard Space Flight
Center, at Greenbelt, Maryland, t6 the Apolio
11, giant strides have been made by
Maryland's over 400 science-oriented
indastries . . . not only in outer-space
programs but earth-ound ones equally

as well.

Our great Chesapeake Bay, our famous Port
of Baltimore, Gur airports, our abundance of
colleges . .. our available mao-power, our
‘natural resources, olir proximity o
Washington, D.C. — aif add to making
Maryland one of the country’s most desirable
plant focation: “ve played an important
role in the history that is being made taday
We can play an imporlant role in helping yois
make history tomorrow. Locating in Maryland
will be your giant step toward the
success-walk!

Contact:

Maryland Department of
Economic Development
NYT-721, State Office Building,
Annapolis, Maryland 21401

o WAS. Sreenbiel, U,
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‘Throughout History, Restless Men Have Always Been Lured by the Unknown

By ISRAEL SHENKER
. The biped who walks like

um acts like a man

‘moon, lool
wl!d a phnat that wll

enough for his
. pleasures .and his grief.

The ulxennuu who went
to the surface of moon
members n breed
that sets lmpo goals
and (with a mua bit of
Tuck) stays alive
The Urge to I.oeamo(lm:
In nurse; rlwmes and
Iklore, Lnrym

sweet de-

tions not to look back

at his wife she was taken
rom him ngnn

orrowing Orpheus then

rebufted a pand of amorous

beus, whence it floated to
“Jason Brought the Fleece
Not every classc trip was
that n and
Argonauts brou‘ht back the
Fleece from their
mea 5, 0d it was
peregrinations of Deme-
tar, of grain, that
‘&2“30.?:0 fertlie(when
stopped for her
o dnughter,

nﬂhwemsuﬂl!e) a
ut, even, gad-
s the stlff of
made.
rabbi

Amazons.

alus took. flight with
wax wings, which he had
made for himself and his

Jearus. When Icarus

Betiman Archive
Secking a western route to Indies, Christopher Columbus reached a new world in 1492. Seeking Japan, he found Cuba.

flew too close to the sun,
his wings melted and he feli
ea and drowned.
flew on and on,
eventually reaching Italy.

e greatest voy-
ages of discovery date back
tens of thousands of years,

before there was paper or
a  written language to
permit  recording.  Right

through the Middle Ages
and into the Renaissance
the terrors of the unknown
clutched at the entrails of
the hardiest explorer. To the
lay frozen, fog-bound
mystery; to the south was
the torrid zone that no man
could survive; east and
west were uncharted areas
of darkness. e monsters
churned the d s and hos-
tile gods roil yrvtios
Notable in the hazy pro-
cession of adventurers sail-
ing westward to tempt fate
wls En lor-
whose temper was
widenuy as fiery as his
hair. As punishment for kill-
an he was sent into
exile (like his father before
him). Sailing from Iceland
he  discove: Greenland,
glvlng his discovery that
that it might
attract settlers.
greatest traveler of
lhe Mlddle Ages may have
been Marco Polo, a Ve:-e-
ian who went to fabled
Cathay and entered the serv-
lce of Kubhl Khan. He kepl
meticulous  journals
were Iong believed noﬂnng
an a collection of
Tabrications, But cmnophex
Columbus had a
Sois: Infhidnced by oo Ve-
netian’s writings. When Co—
luml set sail
Atlantic he mugl\l Lhe CI-
thay Marco Polo had de-

Columbus is almost cer-
ainly the most. celebrated

among the great travelers.
By various accounts he was
Italian, Spanish, Jewish, of
high,

(one 1o sncourage hia
men, one to tell h the
truth), an accounting prace
tice not unknown in
the Medherranean area in
more recent times

his
slg){ted land—San Salvador
l‘ﬂ the West Indies—on Oct.

He then set off to find
Japan, discovered Cuba in-
sead. His expedition found
not oid gold, bt new I

o-
dians  smokir
lumbus cnnrguder h\'\llly

that it was not Japan, tha
it was

Cﬂlumh\n ‘was to report
back to his Spanish royal

ke people all go naked,
men and women, as '.heir
Tothers bors thet, although
som

place with. the. leaf 7
Plant of with a net of cot-
ton that they make for the

They har

s

or steel or weapons,

hey fitted to use xmm. mt

are not well-
andsc

are very

Stous
Il i that

al no one

S et

not seen it."

He sailed on three more

voyages.

always had to make do with
second-best  America, in-
stead = of the supreme

prizes—the Indies and Ca-
thay.

It was Vasco da Gama
who reached Indiz, sailing
from Lishoo roud ihe Cape
of Good Hope. He,

to master deathly obstacies
Io win out: Moors (he tor-

tured them with boiling oil),
an ering pilot (he had the
fellow flogged for mistaking
slands for for mainland), woul
be assassins, and a shortage
of Indian buyers for his wares.

Pope Divides the World
Alexander

Spanish hemispbere in the
west and Port‘:lguue lands
in the east, and & Portu-
guese noble named

and. Magelan offered o
Services. to. Spain to. clear
¢ boundaries, and ¢

m" (s stealt ot the
to a at the
southern end of _Sout

to sail the 300 miles through
the stre

ait.

Three ships (one had de-
serted . and . another . had
been wrecked) headed out
across the Pacific. lan
discovered the Philippines
and died there in a battle
with the islanders. One ves-

ew Di Dimensz'on Addedto History by

= ly JAMES RESTON
Jignd 1 saw 1ot
n-m'm the first earth were| Ttal
away.”—I Revelations,

great achievement of the

On¢|haps the most ominous is the|armame:

and 3,000,000 ac-|

hunger,
die of starvation every|

Moon Landing

hostle_political factions,_and
were boundary dis

first| China, East an
Austria, srael And
t.he Anb Sule&. India and
Pakistan, India, and China,
Thailand and Malaysia, Thai-|
land and Cambodia, Cambodia
and South Vietnam, and Mexico|
and Guatemala.
Of these danger spots, per-

conflict between the two Com-
g&nu. the Soviet Union
a. Middle!

douu 50,

pute, however, is deep
ter_and could develoy

nulur conflict in whl

| weapons. would

threaten through nmmlc fall-
the existence of human|

nudun
and|

ubt| out,
life hr beyond the area of the|

fightl
ing over $180-billion a

| year on military arms 4 50 pec
ay: ye

cent increase since

was in progress be-
n the United States and
the sovm Union, each of which!
had enough atomic weapons to|
threaten the very existence of
human life.
A very lnge pmporllan of|
thus con-

im-
political order in the to-|
talitarian states and chaotic dis|

countries that have come’ into
existence since

Clash of Rich and Poor

1t would perhaps not be toq]m
n&-;h to say that at this time
developing in the world be-

o the rich and poor within
ey countries  aed a}

sputes|issued a re
a Mw heuvm be!ween the Snvietr{mlon and

The nahrms of the earth were the

hesemwg

General of the Un.lted Nt!lons,
port, which
ﬂnd in the excite-|

thlt it will cooperate with the:
nited States at least to the ex-

lan « Of the

the Vittoria, made it
to Spain, completing
the first circumnavigation
of the globe. Only 35 of the
280 men who had set out
with Magellan returned.
Antonio Pigafetta, an Ital-
lan who lccomplniad Ma-
gellan, left an account of
the e ition:

sel,
‘ba

Wednesday, the twen-

o of Baclfic, and in which
e sailed the space of
onths and twenty days,
Vithout tasting any _fresh
provisions. The biscuit we
were eating no longer de-
served the name of bread;
it was nothing but dust, and
rms had

substance, l W \af I!
more, it smelled intolerably,
being impregnated with th

uring of faice, The water we
were obliged to drink was
:?u-ny putrid and  offen-
ve.

‘“We were even so far re-
duced, that we might not
die of hunger, to eat pieces

leather with which
as covered

them supple;
STicsae e bosl SToets

to
were were obllged m sub-
sist on sawdust, and even

mice, a food so dis
Were sought after weih such
avidity that they sold for

half a ducat apiece.

“Nor was this all. Our
mnen misfortune was be-
ttacked by a malady
[l:urvy] ln which the gums
as to hide the
lh. in the upper
as the lnwer jaw, whence
those affected were thus in-
mglu of chewing Sheir

Three Voyages by Cook

Scazelyse e tent of avolding direct milltary| | Capt. James Cook,  on

ent. involvement with United| three ues or discovery

o ontinue to be struck.” he|States Tsraeli| during I did_more

said, “by the magnitude of o fll the ga mzaor geography

stake and the relatively limited| The trend in Vietnam was| man of his

sacritice, In financial terms, clearly toward peace at the end ume °230 “years. after Ma:
to im- ol Ju?;. The United States had first v

v be needed
pmv. ihe Jtey of the evelo
untries; only t|

nomic and sadll pmhlem: of |
today’s worl

murmocculansm
to the|

g into a kind of prosper-
But

ous pre
danger should not
looked, that
a morsss of poverty and

eless, by the end o]

the world, the large, rich na-|

ions | ntribut

roportion.of

i ‘el wealth s toelo Telp the

poor nations

Ehe. beginning. of the. sxties
And as the seventies

o nling s

wlthdnwl? its tro
lmm the battlefield, and w:ﬁ:

this of detachm:
wlsedpow

to be long and pllngmfor

Te|the American , the out-
laok was for a war
that has divided the Unite

Sum

lems and help the undumel- head
the past, T have referred oped
danger of the rich countries|

in the United|
te

sump!
e and the

":5:: Amu!y !hll. lh(t was|
going to lu to divisi

2
5

‘maybe
Separation of the races ot
hostile camps.
With the end of the Vietnam

bears no sort of resemblance
to any European animal |

e din'd of
the animal & (bon;h( it ex-

thel cellent 0

on second  voyage
(|772-ITI Cook probed
the Antarctic and slgh

but
third and fi-
nal voylge was back to Ta-

hiti, then Hawaii, north to
Alaska, and finally back to
Hawail where he was killed
Islanders who, cut him to
bits. He was buried at
Robert E_Peary, prepmd
for man's first trip to
North Pole by studying
methods and materials % the
kimos. He learned to use
the winter months, live in
snow houses instead of tents,
to pull his
wear clothes of
ut according to

ans of the American Middle
West.

The expedition to the Pole

New York in

led in the

five ' sledges, and 40 d
Beginning 193 nautical
from the Pole, Peary plann

anned
least 25
miles each.

“Underlying all these cal-
culations” he reported, -was
fhe. ever.present. know
that % Sihours' gale Would
open leads of water that
might be impassable, and
that all these plans would
be negatived.”

“This was the time for
which 1 bad reserved all my

o which T had: worked
which I

t
ln lplle o! my years (53),
it for the deman
he cbmmg days und wu
er.”

Peary’s account of his
march to the pole is one of
the sagas of hardy persever-
ance i the face of diead:

“ man has the
choice between the possibil-
ity of drowning by going on

allenges fats
in still and challenges {a
w’ mr 'ed!‘ll':uss

to !he others, as it became

wnn t.he goll in slﬁht. “
was
Tt fow Sepsc e ot
“The accumulated weariness
of all those days and nights
of forced marches and insuf-
r cient sleep, constant peril
dety, seemed to roll
across me af at once”

But on prll 6, 1909,
4ok honorn mdi'éo‘r‘? «ﬂéﬁ
0 3
Dosiession of “the entie re-
Eﬂ. and -djlm'. for l-ll

3;lled suus of
Am!d

Shackleton at the Pole
Peary left the South Pole
to others, carefully notiny
that the project was mu
less hazardous: the Sou

reach the North Pole,
to sledge durl.ng the’ colde!t
4 year. the
great -u pe wa-
ur 'at the South Fole, the
one could

B Tt again, bot
in the Arctc the risk
e 1o would move and
take suppes. with It, uness
a poler had dislodged
them earlier.
It would have been hard

et 3 mﬂ% good.

%=

mlnhad there  was_increas-tren
idence of racial tension
ln f.he ‘world and a kind of ris-|

ing revolt among the educated

young values of]
their elders.

Even in the relations

tween Moscow -nd Wuhln(-
ton, there were

of
rope, but it is noccu wlt.h
Chinese " PM

therefore does nol wlm M
much tmubla in the West.

are 15 years of age and under.
‘Three wars were being fought
Wwhen the three

landed on the moon—in|
thMlddleEntln

ery rich
n:tdmns of the Northern climes
an

very, poor agriculturalland

it is at least
T s racs

Rebellion

22

. Germany, Vietnam and
Korea were divided betyeen

wmmon elsewhere.| dim

k of the moon|

worhn‘ to avoid the spread|
s, Moscow |

L
ll the arsenal of Communism|
lnd continues to arm the

e moderate and ris-

ln( m|ddle cllls ‘was toward re-

s-|construction and peace. In fact|

the major tendencies of policy|

within, most of the advanced
u-m of

at adventures,

CONGRATULATIO
TO MONTCLAIR'S

NS
BUZZ ALDRIN-

NEIL ARMSTRONG, MIKE COLLINS
and all who contributed to

the success of Apollo II.

!brold and toward concentra-||i|

of{tion on 1oclll and economic
pou
Te-| moo
e last! oﬂ]y dpnulized u:a rlpldny of
ld and m: y

landing undoubt-

on vun:e new.
proaches, new attitudes und

“";‘:"oé‘ﬁ‘m.m thi
a way,

:‘rztnd:hvomlfoc > u-s
mind of the entire race o"lh.

we shall save our

es,
‘weel Aral
tight, ¥ Thant, the Sesgetary states, but all indications are,country.”

by placing it inside the shirt
against the skin of his al-
most equally unfortunate
nel hbo

e explorer who made it
first. t (e, 14, 1911) 10 the
South d

n, 1 end he called the
md, “ng Haakon VI

mdmu E. Byrd went fly.
from one extreme to the

motor, with a crew of three,
the adventurous naval officer
made the first flight over the
South Pole in 1929, Cor
saluted his mastery of skies
north and south by making
him a rear admiral, retired.
President Coolidge had_al-

for his earlier flig!

The admiral wls juqt get-
ting warmed up. He led three
more ic expedmons,
and-the name Byrd

rtally synonymous With

e deepest south of all —
cnd the greatest trials of
survival

By and large this was the
end of the era of discovery
on earth. But it was not the

s vistas tempt-
ing the”visionary and  the
bravi

Llnky tlcmlm Charl(‘s A
was the first to
ny ol actoss the Alisntic,
1927, He took off from
Rm;’sevel;’ r:e‘}d Ny
n an
Spitit of St. Louts

igated

rough fir ey
and after 33% hours and
about 3,600 miles landed-at
Field, oumde

port of an expedition led by
Col. John Hunt of Britain,

Alekseyvich Gagarin, son of

a collective farm cnrpmw-—

who made the first

spmmd-t.onnpduz.ls%_

Major in

earth in 1 hour 48 mlmxhs.
yin maximi ed

year.
Other Kinds of Voyages
Many trylnx voyages,” un-

i e “hoen “mlary:

sub-

itories from
the edge of Europe;
1336-1405) built
human _ skulls

China to
Tamerlane

Traders and missionaries
have been less ferocious but

ina

befnre Calumbul my'ulL
Phoenician, Chmue,

Buddhlsr. Moslem, CI

creeds prospering againat all
Razards; from bandiery to
fair competition.

Paris.
o swcpt Bim off his feat
and into history.

e ﬂm seacraft to reach
the North Pole was the Nau-
tilus, a nuclear submarine of
the United States Navy. She
began her trip at Pearl Har-
bor, went north to the Bering
Strlll. on to Pomt Bumbw&

n Aug.

fided
submerged across the North
Pole, its 116 men the largest
group ever assembled at the

pole.

From the pole the subma-
rine continued her trip right
across the top of the world

e other side sur-
facing at the edge of the ice
ck, northeast of Greenland.
In four days the ship had
miles below

the surface,

Five years earler, on May
29, 1 men
Teached the highest M
man's e: ambit
wmbina‘l assault, Bdmund

r. and Tenzing Nork.ly,
erpa guide, with the s

NG
B

)
T

OUR LITTLE
ELEPHANT
HAD BET
HIS SOUL
THAT HIS
FAVORITE THREE
WOULD REACH
THEIR GOAL

Our

best

to

the Apollo 11
crew
members

We've already given our best in the
way of systems and components.
Our Arrowhead Division designed
and built the fuel and liquid oxygen
lines used for the Apollo spacecraft
engines in both the first stage

and the lunar module.

Now we'd like to give our best
in the way of wishes for a safe
and successful return. When man
first landed on the moon, we
were as proud as any group of

people can be. Not just because of
our contribution . . . but because
of our American heritage..

FEDERAL-MOGUL @
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How ‘Eagle’ Touched Down A Step-by-Step Account of the Last 50,000 Feet

IN

% -40 23
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IN SUNLIGHT:

LANDING PHASE

“Low gate” marked start of landing phase,
‘which ended with sharp vertical descent.
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Shortly Before Landing, Armstrong Took Over From Computer

Eagle started its final descent to the
Junar_soi o o iitude. of 50000

—cbwt s high as miliary jets

atinely (ly above the earth.

It start with o gentle, one-tenth:

power burst of fire from the I
's rodrzt.

bulld—up o the engines 50

g s so% Ay ot

it to “hn"

demt initiation,
mf'“"" time. m site was not quite
300

away.
For_ several mlnuu: before ignition,
Neil E. Apollo 11_com
mander, and Col. Edwin E. Aldrin Jr.
had gone laborate

lwybonrd blllm ‘marked "P'RO" (or
Engine Fired by Computer
It computer,

fired the ine. In fact, the computer,
RS R
and all the sc of the
small attif itrol until Mr.
took the fly-

ing, near the lunar surface.

&j]t ‘Was mo tail So

‘standing” befo
lnltn.lma‘nl panels and individual !rlv
lar windows were moving feet first
when the final descent began.
enut, nnc. they

'-MY
oty a0a" by eralbig Fad:

an imj t reason why

u:sln. flrlnl vlls at only one-tenth

the first 26 seconds. This was

the gimbal that provided basic

nwrinx (like a hand balancing a broom-

nlr:k) enou;h time to feel out the

ter of gravity of the craft

lbavc lL Thlt would insure that the

thrust was directed in precisely the de-
sired direction.

The same engine, with an initial 10

per cent burn, had been used half way

around onﬂ'leaﬂ\ur,dwd ide of

the lunar module

a! its 6 mlb—hlllh circul Iar
t low

was low with
m.z their m-p-:ﬁhgmr data had
them to expec ‘generall
whlvtmmundmvlwnlo{;u
possible.
CII‘(WM

the Eagle’s descent, it was not
poulble for 107, As the cn« descended
oot level, the computer
Tolen 1t over ‘pke & hot dog_on
sriddle, leaving the astronauts looking
up.?;rd at the stars.

g:‘e ' the below.
was to tell the astronauts their al-
titude: the other thi to calcu-
late their rate of descen
I;y the rollover
only 174 degrees instead of the
180, gi radar beams a bet-
ter “look ang t stage.

te altitude data. Com-

somewhat garbled dur-

ing the descent, and the two astronauts
‘talkative. But all indica-

clou to schedule. Tno rate of descent
data was to come

‘Go’ to Com.hu-

Just a few moments earlier one of the
few space-to-ground ex
taken place that momentarily msed
doubts whether everything was operat-
ing well enouh to go through with the

lunar '3
ition checks down range seem
o be a i ueoff"wumemungelmm
the Ilndmg modu]z
les M. Duke Jr., the astro-
mul urvlng as “cap comm” (capsule
ommunicator at the Houston control
center) acknowledged. A moment later
he -ldded “I think it's going to stop.
! at four minutes. You are

o to contin e powered descent.”
“And stop it did. “Four minutes” meant
time elapsed of a total of about 12 mm-
it woul tal start- Ilr
descent engine to touchdown. The land-
ing site was about 95 miles away.
e an Important decision

¥

int—comparable
Fire up.at 50,000 162 ‘mna T out of
lugar orbit.
decision point was five
ml.num into the s bum at about
000 feet. This was Kho last
which i

to climb back the
‘mother shi ‘module still
ircling in a N-mﬂell.l;h Wrbl!—by
using the descent
loﬂllhlspmntnwmﬂﬂhnem
pecessary o use up the descent fucl
then d!'w lower, or descen
T raaiags e, 4t a2
ﬂ!emmtsﬂ.nlﬂm&hlthl&”l
rendezvous.
No Problems
That would have

throwing

R o B Rt T

oxygen, mﬂn ]Ef fuel, batteries and

i Tk T omas g e b
‘were

command module.

twe
Sradenl oo g maseuTer:
£ the aswronauts would eventually be
see the terrain

was
lrwnd ﬂmr beel.k
re-third of the way
% e time the capeule
feet.

were about
to the vertical
was down to

Things now began to happen at a
buslar pace. At 24,639 feet the computer
!hroﬂ.l tososdeﬂ'l? G t?.c:ﬂ' o

e mething under 60 per cent.
ls Is technicall inawn “thrott

Wl’}'
“Throttle down better than the simu-
hlnr, the crew radioed to Houston

trol.
Azza.mrm.mmum.mm.
llnn( the craft’s rate of descent
to iving the crew lolkl

readings. Evidently they.did

readings. Evident

craft had pitched up wo-thirss of the
way to the vertical.

The Braking Phase
Failure of the radar to produce
pendable-looking readings LA leet
would have meant “aborting” the fl
werea ahasent.to. 1ts
point was part of what was known as
the braking phase. ts main aim was to
f the module’s speed
rg\mdmem oon. It was aimed at a
point in space about 7,700 feet above

thnmon-wtlm:nd about five miles
rom touchdown.

down. This point was known
a5 “high gate”
[At about l!m feet ‘m;eml;;l o
minutes
e oo ihe pitchuup, had. gone far

ite was still below eye level.

somewhere around “high
gate,” the site moved up into view. The
mm over the

w been slowed
mhuurltwhlchkbldmn!dﬂhﬂu.l
descent to about 370.
scen at
about 90 miles an hour.
At the 7,700-foot altitude of “high

the  so-called phase

the
point suitable looked free
enough of craters or rocks — for the
landing just ahead.
mpuiuh;m

ﬁlﬂl
it mf:lrdmdmmmd on n.nur
: the actual ground ool ooked t’:okfo‘:
d it munll o
e wll'z instruct th

eommmm fuhudemt thm
location.

o problem.
“Low gate” was just three miles

short of the originally Intended landin;

gite, It was the start of the so-call

landing
o The plan at that point had been for
o
ht

. Armstrong,
u to mﬂ tmm mnwluwmaﬁc

to semiautomatic. In other words, he
would stop relying completely on the

attitude-control rockets.

In the semisutomatic mode, he could
change the rate of descent by incre-
‘ments of just one foot a second by click-
ing a control at his left hand up and
down. But Wl ‘was not good enough for

as the crew radioed
shoﬂly ‘afier the historic touchdown on

O ame the message,
may have mmed like & very long final
phase. But the auto-targeting was taking
Dt Into a football fieldcsized crater
with 8 largo number of boulders and

for or two crater

dlmzwsnmnﬂk.mumnlmdn-
wﬂynmz b g
find a ly good area.”

Goes to Manual Control

site.
“Down two and a half," came the
rldlo repnrt. problbly fmm Colonel
in. “Forward, forward 40 feet. Down

A moment Iater, trom Eagle, came the
“Contact light” That
blue light in the cockpit had

flashed on, md-mmg one of the five-
foot-} xtending beneath
three of the four pads had touched the

ground.

Almost immediately, Eagle settled
onto solid soil, and the crew rac
that the engine had been cut.

<

\

views out

VIEW. FROM THE LM

In final descent, astronaut Armstrong. v
out his window at’ key mhrvliw
The objects at left of the window
nozzles of landing craft’s maneuvering
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ShackletonIs Ambivalent
-As Beliefs Are Fulfilled

oy
o
g By LORD
2 T'belong to  small and at  There are analogies already
ong time very select band of in that can guide
who have actually US. The Antarctic treaty in
t the moon. I first WhICh meny nations cooper
to the moon with H. G. has in-
Is—I didn’t really count sured that is
‘erne—and later with  the mgﬂ of the to
improved space travel  which Cold War has
journeyed with  Dever come.
C. Clarke and other nations cooperate freely and
fiction writers, and in ~even more strikingly, openly.
re allegorical way with The model is there,

S For that once emall, select
1 of believers the actual

of man on the moon YeAT$ ago_refusing to join
SRS Bt

F 5o many years that  Gidn't wish o be associsted
&m&m"&mm

memmcorwn remains that venturo
!".!b‘ the unber into space should be a unify-
iy % rather than a separating

Ice.
‘The year in which war left
the earth and landed on the

St m. nmun o
“and_the party

Toudter T the e ‘of Lords,

His father, the late Sir Ermest g,

L G

EE)

Heving gone now that the rest
diﬁawgarldkmwsﬂwuuﬂl?

you
‘Back in the 1950's 1 pro-
10 & rather high-pow-

ered mixed Parliamentary-
Scientific Committee that we
might have 3 symposiun on
research. 1 still remem-

space rese
ber the whlt embar-
rassed silence and the advice

iy Lancashire col-

[Teghno]ogy a Spur to Changes in Religion

By EDWARD B. FISKE
The flight of Apolio 11 likcl
place at a time of widesprea
theological and ecdesultk:ll

ly have
mnhcr lntenslfy—
ing uu. ntvet In e religious
world.

“The moon shot can be ex-|os

pected, for instance, to accel-|

erate the “\llu‘:a already m
am

mmz“m s iy

< God plma hnn.

The most obvious effect ofis the nature of man's freedom.
this has been a higher respect| Theology has always seen|
m man among len.the-|man as tom between obedience|i

o God and sin, bul now the

e past, thealogy has|dimensions of both have been
placed considerable. emphasi expanded. Obedience 1o God
on, man's sin and helplessness, can_extend to_ dramatic con.
While some preachers, such as|quest of the world in accord
with the command of Genesis 1

ies for
lude Y.he dsurucuon ol
creation,

“It is impossible !ur man to
re the radical nature of his|
For members of loc:l con- |fres dom

‘.Tgm tivity and capacl-
, creativity and capack-
mmnﬁd.

reads ‘b Ifn beyond the
fpreads himsel t
Ik |earth, he face the grave

ol the lhlmnn
Darwin's 05 zvoluuan or|

Privy Seal of Britain,

stood, as [ believed, the first
man on the highest mountain
in Sarawak, Borneo, or we
sledged across pack ice and
up on the ice caps of Elles-
mere Island, northwest of
Greenland where no man had
been, there was an astonish-
ing feeling, a mystical thri
only to be found in maments
of religous ecstasy or great
ove.

nological travel

R
ow sicpped on 9 T o

e the Garth
What then is my own re-
action? Certainly not sur-

qu.llity o1 imagination s
shown to be a decisive
element in human life. Now
‘we look to the stars.

This tecling wil sarely be e oo

‘present

of those highly ines, ;e‘oh ready been di
lers wi

can |truth of Genesis,

overy
unhhuot!huunmofﬂwi

ety 2k 20 a “toccreators

. Only extreme funda:
mentalists in the various hllhs
stlll m a conflict betweer

s teachings and The dis-
covedes of science,

For another, reigious think
ers, like everyone else, luve
been 1o reach

ting man
for some time. “As

College, a Relarm seminary.

Ne olo-
ians no longer debate the three.|
story universe or the literal

s Tcrsasing avillty
solve virtually any

tich e asiges ol
ority.

“lution of the world. onments

hat kind of a uni-
Verse he is going to create.”
Related to this new-style

have to become accustomed to
rapid changes in church teach-
ing. “It in a decade you can
go from having no space pro-|
gram to putting a man on the
moon,” said Dr. De'wll‘t. "tlﬁg

accepted
otion that seligion. 13 o lenst
one field that deals with

Another source of -mdely to
many religious persons will
doubtedly be changes in the
Foig § religious authority,

‘While religion has tradif
Ily looked to the past for a

Formxmmm%{;mﬁegmgmrmmumex—

teachings and the

is lnvolved In lh

rather than

L Saritian "wmlly other” who|comes
u distant and ploof. It has pro- o aso takes on the be}vm!am
of omni-

science.

with God in the continuing evo-| “Thepe ara no vquln en

The ldea o Creativity [Michael No Nnvlk 2 lay Cal.hohc

& _{philosophe ere_y
s it o BRI
restesn theology needs 1o de i "““"""::5‘” k':"l ':‘;VWS‘
\vdwp far more explicitly the Fance|
ity as a d-sun- heb

mhon , technolog duc-
o

g o Roger Shinn
Theological inary,
Lends o put confidence in the
future rather than in the past.”!
beDr Cox said ptt):‘t this mnld
e casily scce by C
because the early Ch
ems were “basically ~future-
oriented people in Lha ‘midst
of a civilization wi
o|and large oriented wward the|

rywhere yo 5‘;
you - dont find warld 50/
responsibility of w,,ﬂ,, uch as the qmumu ‘man ad-
prl)ceu of creation. In fac{ the -
toean Lmu might very theologians inte:
be red the major agread that technological de-
rm of sin in Lhe contemporary Ve lwmm would bring about|
world.” ficant changes in the re-|
Another o!wlou umom?u] hgnul hfa of ordinary church-|

w!ll

Laymen, for instance, wil

issue raised by th
of which Apolo 11 1s a product

st
on the
MOON

of the Internatio
hysical Year that the
first satellites went up.
“Space Travel Is Bunk’
A mere month before, &
very distinguished scientist

ved conclusively to his
satisfaction, but not to mine,
tat space fravel wes.an ime
possib
The lhen Mrmmm" R%“

re
"Spa:e Travel Is Bunk.”
wving these vague ego-

G, G Soaing e
evitable satisfaction that
gnes Tomantic beliets are
fulfilled. Equally, the

Pt seiataa ta to whetber

enormous cost s justi-
fied.

I !he chmce wm mlne 1

d the
money In other dlrecuom. yet
it is not as simple as that.
Scientific advance cannot be
as'neatly planned to conform

withentirely rational criteria.
N“,Js the h\lmln spirit_ca-
so confined.

basic mouvlﬂoll, of
coum, is the competition
tween the United States and
l would rather that
o dm dﬁpu ge mili-
- undertones, peace
fhan in w

:

ing on ma moon Is only a

inning

What Lhel\ of the motives
of the men who make these
journd What Is the lure?

city, sometimes
beyond. He did 5o for vari-
©us Teasons.
Wider Perspective
Eary explorers from Py-
theas onward went in p\mul!
of Jmowledge, trade

ly part of this
century some of the great ex.
plorers were in pursuit of
‘national

glory.
MY S whcn he sougtt

a5 oy e Unlon
Jack iito the heart of the
great Antarctic continent and
1o lay his achievements at
‘my mother’s feet.

In my generation before
the war, when debunking had

inferiority es.
Equally, we insisted in
ist way that an expedition

ly we knew
explored for all sorts of per-
perhaps under the title
up er
“adventure.”

When at the age of 21 I

mnsmunemlmmvil
1. teport projects governm
--tionas

for defense companies
1 'What will today’s defense companies be doing in
-~1979?

**“Many answers are offered in our series of in-depth
ram markets,
snt ﬁ.lrdlng and legisla~

THANSPORTATION . AIR POLLU‘HON
EL CITIES

Brillo offers you the Moon.
Free.

It's an official Rand McNally 18” x 24” full color map of the

E)U
SPACE & MEDICAL INSTRUMENTATION
WEATHER o SATELLITE COMMUNICATION

““The reports range in price from $145 to $295 each.
Most are in Bﬂdnt and can be mail
your order. sedp!hm liter

ol

£ We'll be 1o ser
m Frost & gu”h;’aln repomy

Frost & Sullivan, Inc.
glleaﬂon AnalyszeﬂLZi
% NwYork, NY. 10098

hoo.

and handling.

send 2 Brillo proofs-of-purchase and 15¢ to cover postage

Now is the time to get one. As our Apollg astronauts land
on the moon you and your children will be able to follow

moon. A $1.00 retail value. Yours free. For each map just

their explorations of the lunar landing sites. Sea of Tran-

quility. Bay of Rainbows. Ocean of Storms.

@I'I-O'UB

men of NASA. This map is available
out the coupon now.
Let Brillo® mail you the moon. Free.

This is history in the making. Live it step-by-step with the

only from Brillo. So fill

Mail to: Brillo Movn Map Offer
P.0. Box

5 o Rk i 18 " Kol e Hean
Wap ordared. send us two, (2) proa

i

I 9737 :md nm o labels) o o
| St. Paul, Minnesota 55177 L oed

I

! NAME

{ ADDRESS.

1

ey STATE 2IP.

| Praase type or print clearly, You must include your zip code to insure delivery.

19 Wousabeld Claaner (whare distributes)

We're happy to say
Chromalloy American
is making the trip with
Apolio 11, too. We
made the heat and

coatings used on
some of the metals in
the space craft . . .
specially- designed
flashlights and per-
sonal accessom
equipment for the
Astronauts . . . and
exterior strobe lights
for night capsule
recovery. Courage,
ingenuity and team-
work have marked the
United States space
program from its
inception to mans'
first historic footstep
on the lunar surface.
Chromalloy American
is proud to be on the
team.

Chromalioy
American

120 Broosvay, New Yerk 10008
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In the Next Decade: A Lunar Base, Space Laboratories and a Shuttle Service
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By GEORGE E. MUELLER
This day man’s oldest dream

is made a reality—this day
ancient bonds tying him to the
have been broken. Apallo

8
ccomy the en|
fan A the long mstory

Thﬂ triumph of Apollo is|
nevertheless only & o
—it has gi

a portent of pr
bol of thur Bty —a o
ir civilizatio

But_Apollo s more than o
pottent—it bas alreads
tributed greatly

ueler s Associate Ad:
iaratare of
R oratts el Space Admin
istration.

ly
o the 2§

S

REUSABLE
TANKS

A space vehicle would travel

vancement of knowledge and
the wilization of technological

activity, hn directly ldmcod
Iﬂ of thm Mtlcrn that have,

A Mor in Polmu
It is clear that leadership in|
x
minant the eco-|
mmlc and pomlcnl cumpatlﬂon
ng_ the industrial nations.|

its is .lm clear that only con-
in _ nationall

l'od can

wulm um is ne

Vide the rising standend ottivd

ing that more and more people

are coming
The whoulut of the space
produced
Frore new kngwledge and more
innovations of|
I M e R
endeavor, even including a|
major war.
The basic idea of the space
helmet has been used in-the
design

of a hood

palunu in a chlldrﬂls d(mc

so that their consumption of|

oxygen can be measured whlle
they rm exerloes

A filtered ai stem that|
eliminates vm\nlly all dust and|
ria” within min-

relop
‘The National Aeronautics and|

6-MAN APOLLO

There, ‘would tran:
to a lhﬁm in lunar orbit.

ORBIT
TO SURFACE
SHUTTLE

EARTH TO. ORBIT
SPACE SHUTTLE

';m.
INTRA-SPACE
SHUTTLE

to a space
transfer

SP.

LR
An earth-orbiting complex. Six-man Awlla spacecrafts could dock aplnst ‘main station.

/An artist's conceptlon of the shuttle system to the moon envisloned for the 70s.

station orbiting the

ground
to another vehicle that would take them
A landing craft would take them

to moon.

The earth-based vehicle and its interchangeable payload modules. Tht fuel tanks
could be dropped after ascent and would glide back to earth, to be

used again.

COMMUNICATIONS
SATELLITE

ACE STATION

ORBITAL ASSEMBLY
SUPPORT VEHICLE

ment, the ﬁrn mnmed solar|

the cos:;nc rays interact with|
or

about the sun, xhe source of all
on the ea

Sdenum have uready
emnmu that
tity lrpedﬂh“lm
o ic
could be develo, pedp' into a sys-
for seasonally measurl
viable rice, wheat, and,
icorn crops of the world.
Especially important will be|
g an

the development, testin
bt opaseting
techniques _for opes,

i ras, infra

fore unlmlnable lnfomluonu

rms of matter such|

tflvhyslcust may|han
test xheories onthe nature and|
ies of

or the mml eﬂlclen! ex-|

de-
can| plmudan of the space envicon-

5

a space station
modltlnx a dozen or more|
sclendsu and Lschnwlms will

uired. The station will
be designed for a minimum of in
ten seas of operational e, it
cost hemg amoi by ex-
d |tended

Smcc uw station will be a

would have & major impact on

for a conventional llmllne—lﬂh
orbit

"'! e pi the onellanding; the
w it us to do| will pmead to deliver ns pas-
mnu ith lv able funds in|sengers and-or cargo h) sta-
ation,  ex-|tion in xplce. “The will re-

Dloration, extension of mamned|
light capability and develop-

ment of practical applications.|

On the other hand, it would
make it
vantage of

space to supervise, check
Gut, and maintain experimentai
‘]rqmpmem and unmanng
lites.

It the transpartation costs

Posslblc 10’ take ad-|capabili
the presence of man|i

satel-|

urn o carth for & horsonial
inding.

If one looks fnrwlrd in thﬂ
is

rom
ber of locations, and essentially
to land at those same or other
locations.

In effect, almost any alr field

cin be changed, thereby pre)
ventin d p

man’s use w:ll im:reasa and|
it

that we now have could be
{modified m pmvide for the

an
exibility.

ments. that will glve new in-|
formation to trained

1l
'nn'ze ldnds oi ‘modules—for|

will be less
pensive fo use man than
design machines to. partally

8

earth orbit in_atmospheric|wil
and earth science problems.

lity, livir
will form me basic station.

To these can be added wh

New space transportation

\’rV and Jand-
mg facilities 1or vehlcles of this

ln the long term, one would
anticipate that these vehitlel
take off from almost any

facilities

hea(
and

1di
heric circulation,
balance, air pollution,
ic  an

of|at later dates, 'Ihn installation|

of such a piatform in earth)
orbit will give us a research,

ewly emerxmg tech-|
nclwgy, wWith emphasis on op-
erational _ simplicity, can
sult in cost reductions exceed-

re-| te)

graphic dynamics.
These observations will per|
mit man to g
and ‘carryin out sop
2] hess. phe

“|Apollo-Saturn  mooncraft are(seen

being readied to continue the|
of this i

evidence of what might|
have been the flow of rivers|
the moon.

Space
for assembly of spaceceait in
ey e auvlicaanont | pro-
vided the scientific basis far
these surgical and medical
plicat

Huuc Metallic Spray
A hsﬁc-menllic spray. lor
c{l heart electrodes

it can hos m.med
a

and pass along an Stery o
heart.

There are many e les of]

the use of space yinl i

cal

sensor si

new land..
Our lunar exploration pro-|

Wherever there are oceans|
fand the atmosphere that has to|

using the moon as a convenient|

island base near our earth from|observ:

which to explore more distant,
parts of our solar system.

upon
Romena, information not avall
jable from the preprogram

ations of automated.in-

facllty for accomplishing the
increasingly _important _spacel

envisage. 1 believe;
that such a space station sys-
em could and should be in
being by the mid-1970's.

long durstion space _staion
t programs are critically,
dependent on the avallablmy

oceu
'l‘he viability and success of|aircraft

a factor of 10 by the
middle 1970s.

With the maturing of opera
tional experience later in thel
decade, much greater cost re-
ductions cm be expected  to|

r, as they did when jet
wer: muuduoed into|
commercial aviation,

1 believe that progress in our|¥!
engines, particularly, but. als

Finally,

mare|
Wlllbe

in another mare of different|
of|characteristics in the western|

Fegion.

'n-e thid fight will belt
rected hightand,  fat/lsh

reaionMchtnctedzed by th

jon.

trument|fourth landing will be the first|
attempt to lan

in| nds

d in the cratered|
near the Crater Cen-|

minsion h
ttrow

volumc material

e
thrown out by the impac
learn about the composition of]
tirst few hundred feet of]

the 1o lunarcfust.
lowed by |

il be foll

hndlng musion in the Marius
Hills area with its many vol-|

canic domes.

sn. at Schroter’s Valley

eighth landing is phnned
(or Schroter’s Valley, with the|
se of Ioohn lnd z

the red flares that have been|
nec.
Rills will be the site

Sretta nd bo losrn mare sbout|™®
Sy . meccatianatty supgets| oy

lem, ere
have been the kind of condi-
tions that led to life on this
N8| slanet,

More than that, if there were|?
once large quantities of water
on stil
shou

oflan oblective for exploraton.

the moon we
have the opportunity to gain
new understanding _of  thel
origin of the solar syster

1 wouw expect.that these
I pro-

e e analgeis sad i

that_will pmnk a total earth|tem.
sensing program, both auto-
mated and manned, to

take|{a low cost reusable

e
Our studies have shown that|

perhap:
origin of ll!e n lhe judgmenl

i{of the scientific community, the

ranks next to Mars

s the advantage of
ekriom nowL It tai Wb e
capability the

of the
knowledge and_insights_that
will result in rapid and effec-
olfvs. nan. o8 the. carthessnag
information.
Effects of Zero Gravity
We expect that manned

will provide the most|
economical means of space sta

in parallel with the space sta
tion.
!.oxln.lcs ystems for per-

shuttle{yon

in our understanding|P
of heat protection and struc-

tural design, have grown to al
point fn the last five or six
to where we can

other’ l'plcecrifl s ogoit, "l
then returning, landing ~hori-
zontally aun an-pon and b!mg

ThB wmbinaﬂon of a nuclear|
power plant located so as to|
dluse its waste heat to melt thel®
permalmst and its _electrical

Ited|

and the Prv»ellxnu 1l
to travel over the lurlah;y

need|

Understanding the Earth
The addition of suitablel
e a b
xplore,
perhaps. eventually o expioit
the rich natural resources 1|
belicve the moon will have.

One. may not overl

syslem Scientific auendon o]
the moon will produce very
substantial additons fo ou
understandiag of the
the solar system, ‘taring the

OXYBE next few

portance for us to want to|
continue our activity there,

Olll' space program has|

pened a new world on the
hoon, but on. the way o the
imoon wc hlve discovered an-

lnd other new crlvlronmem that|

holds rich pro
i e
the weightless vacuum of near-

earth space.
In order to exploit this
for spectio earth-benefits
the opinion of our

arth and| lniﬁul emphasis

se—the area|with

the natural means|res:

of nndyuﬁ the effects of the

space environment on man,

animals and plants. While the|
must

man himself for space!

m, studies on the effects of

t be toli

Iy, and expmmnts and|
ént module

ing space sation flight  pro-
" Planning studies undezscore

zero ‘gravity, lack of
les and
sed knowiedge of living
systems on earth.
A manned space
atiod, Tor the first i
i " out
reasonable
volume, with good ~ medical
facilities, for long duration and|
many crewmen.
The availability of astro:a
nauts to conduc and

mals

.mmmmmumm
earth, will

this field.
In snother mofuls of 3
manned space stat we_ex-
pect eventaally to scb a highlen
cosmic ﬂyllnd ghlsi

(where rocks tal rom
central upit wil give us our
aterial from thousands

look
3 of being abis to i
international col-|
leagues to Join us in this new
territory o which we ha
opened the door—an invitation

only feasible with a lunar base.

ach
peclf'c func-|
hon of the lpwe slﬂnm
Given such a lnbon(nry

ve | beyos

nd the earth’s atm
oo um el ‘appli|
cation to the needs of man on|

yrant to investi
gate the possibility of

nnh eonld be eonduma over|
long perlods. An early experi-|

ey ysics
Smdying tha cosmic rv:l)"ls fnw

ies
us b e o origin

of the universe, observations|
that cannot be carried
|earth or even in balloons.

out on|

tal
suﬂon will

tests
observations on pllnts s and ani des

e
s more operation: ef-|
ive and cost - effective

0! -lll space exploration

ogress
eved tn engine technology,
i liting bodies, and in syseei

advance has created an|
op_thosel

‘make| reusabl
progeess possibe in|wil

Letting the rare but extreme-|or
lly high energy particies from

six years.
Resulting _cost _reduction

my udgment, the fature| shit

é'%

reloaded, an:
faking off and_ repeating el
mission.

Shuttle Within a Decade

| Croat, savings would also

sue if we were able to ca

o0t an economical shuttle syo1
tem between
ond bighearth

and
and, eventually, the planets. 1
foresee that taking place by
the end of the 1970s.

Within the next decade I
would believe, since it is pos-
system|sible and desirable, that a low-|
hlL completely reusable mu]u-
shuttl

low-earth orbit| want an

airport. It will be a very versa-
d!e s})ace tnnspumuon s-

e potential o

pomt 10- polnl transportation

system,

1t should take no more than
second generation of ‘the
Space suttis th  bring any point
on_eart an hour's
fravel of aay other point on

eare
d vehicle, an of-
et il be docked
with the space . When
1% has recclved its cango it wil
0 & lunar orbiting

station, deliver and pick upa
pevload: sud retun e home.
t, the near-earth space. sta-

“The third shuttle will transe

| port cargo and

passenger
tween the lunar orbit station
and The lunar surfac
e that. we wil find
mou cting new things on
and ‘about the. moon. that e
will want a continuing program
of lunar exploration in._the
coming 1970

By dhe end of this decade
the moon could be, and I be-
lieve will be, regularly visited,
using the tri-shuttle transpo:
urry|tion system I have described.

Similarly 1 believe we will

of space near the earth to tal
advantage of the weightless
environment to_produce

materials, to urry out observa-

Uonsofuleeanh and the stars,
n|and even to use this stran

Pew environment as our newest
tourist attraction.

‘Thus we will use two major

new developments in the realn

space flight that are

within our grasp today, a long-

tion manned space stati on

ill be i operation between|
thatfhe planets Garth and moan,

will
lc and materials for hun-
of dollars per
S a thousand
toda

3

s less than|

tem | envision, which
wm gt :echnoloycxuy feasible|
well within that time period,
will consist of three
the earth (o low

Jcles|
ﬂl’ﬂl

pael off and

Ieue. an

d reusile
i Space,
wnmu spm Rl nd oot s

capabilities _provitls

pn;:cip.f“ : xlmfullﬁl-
eat of our oals in the space
sciences nl(f goals ~ for
evmtual mnned plxneury ox-
ploration.

cient  promise - of
Apollo moves nearer to fulfill-
ment as we approach the day
'when ige and its ap-
lication wlll have di
er hunger, ignorance, dis-

ps, even war.
That is the promise of space.

rela-{of leet below lbe surface,
explosive
rmed the crater.

ly expect
146 m-um square mile Tunarl
an three

ettt .‘ ‘moon
man who wears
mllmoudas selfsufficient as 1

Lunar Suit Has Its Own

Electricity, Water, Oxyge

1, Fan, Refri gerator, Eftc.

‘Spactal t> The New Yok Tisser
HOUSTON, July 20 — The
costume for a stroll on!,

weighs a0

more
it and is

space

labout 165 pounds each when|
they left home. On the moon,
leverything weighs one-sixth of|
Iwhat it would on earth.

e materials of the space-
suit and its lifesupport pack-
age inclode plastics, synthefic

tlial  rubber

‘This lunar spacesuit is much
imore than a garment because,
it must carry its own at-
mol;phm lml offer protection|

um, extremes|

as th qulrumm
lneep a man ln comfort on
the lunar surface—where there|
is no :mrpmre, tnd where
Weu d 330 de-|
an mmlu
Fahrenheit.

ineers worked with med- i
W chemists

it

We already know that_ the|
moon, which is likely to have|
been ‘formed

1 vacu

of (zmpenuxra and the risk of]

|puncture by a hurtling mi-|
ometeroid,

it must be flexible

face, Its ﬂulhmty Ix ]un great|

leal _doctors,

metallrgits "with bologits

all these and others

work together to
irenmen

ulled
home.”

‘We have learned much and
we have built well, and we|

“man’s first scien

many interesting theories about)
tofits _ characteristics. We  will
want to verify these theories.

It has been surpriing that as
we have lea about

is @ much more dynami

the moon, we have 1o|md itjtie a .shoellce;eve

need. Anjal
l!lronlm h the hmAr suit can|
only reach an inch or so above|
his head and only as far

several mems including sllV!r
and gold.
Has Own Electricity

The moon-walk costume car-
ries its own qu)ly of elec-

tricity, water and oxygen. It
has a fan, a refrigeration ele-
ment and a sophisticated two-
way radio. Even
astronaut is not talking thi:
keeps up a steady chatter o

automatic si to the I

E

module and thence to earth.
For the guidance of mismn

ur‘

The items were chosen to
allow the mission controllers to|
maintain_ their own independ

exe:
be inferred from heart action)
|and d oxy consumption.

e spacesuit and its pom-
ble life support
developed upamu ly by ﬂiﬂer-
ent enm

The nlvwrt

'made by Lbe Hamilton Sundlrd
Division of United Aircraft Cor-
poration, wlndsar Locks, Conn.,|

is worn as a ba ck. It con-|
s b pounds o

s the total suit wei 2
section,|

as hl kme
He couldn't stoop iy
if he ha

he couldn't

than. any one v.hougm ‘four on
ﬁv years ago. For exxmple

get up unaided if he fell down.
Esch moon explorer’s

trol m, it
nine different kinds of informa-
tion: battery current and volt-|
age, oxygen supply pressure,
suit pressure, four other read:
ings of the temperature and
life

he |m
is|that there. were st one. time
ther,

on the moon. And from

thi
worlrl." the moon. Nine more

ether, 185
|—earth wel t. ‘The lslmnln’ts,
Neil A. Col.,

loceans
lour orbital pictures, we have

elec-.
trocardiogram, which shows the
natural electrical activity of his

Edwin E. Aldln Jr., w!lghed

|heart.

mstﬂlment dis
plays shamng the astronat
oxygen and oﬂler (.'nl-

ical rea

a little more than a pound of
oxygen is stored in a tank at

1d-la pressure of 1,000 pounds for

each square inch.
Norman L. Bailis, an, engi-
ncer at Hamilton Standard, said|

a

tem, | dej
a moon explorer
irical power o keep|

%’

pro
by an array of sifvzr zinc bat-;
teries in a container about half|

the size of a loaf of bread.

Many Layers in Suit
astronaut’s air is kept
clean and scrubbed of its car-|
bon dioxide by a canister of|

lithium hydmxxde and  acti-|

vated charce

"The sult's cooling unit, a de-
vice without moving ~parts,
cools by the sublimation of a

in_layer of ice in a honey-
comb_chamber through which

e suit's oxygen and water

e ]

ele
tia whola Complex. 100 Sxprony
tem functioping s produced|K

Sublimation is the process|
by which a solid changes to
vapor without passing throughi

a liquid phase.
spacesuit itself, de-|
veloped by LLC. Industries,

Inc, of Dover, Del, is made|

4,000|up of many layers. Each has,

its own vital functions.

The lunar explorer's equiva-
lent of underwear is a nylon
covering with a network of
thin vinyl plastic tubes.

|against fire, abrasion, tempera-
ture extre:

space dust
might be hurtling to the moon
at 64,000 miles an hour and

et ot e ot
bows and shoulder areas have
an extra layer of Chronel-R, &

circulates through the tubes to)
the astronaut cool. He can|
vary the rate of flow to sui
'his comfor
A

Garment

Over the water-cooled gar-
ment is the extravehicular suit.
Fist comes a multllaver pres,
sure the astro-
naut “his own atmosphere in
the airless void of the moon.

Over that i
the National Aeronautics and!
and Space Administration calls|
an_“inter 1 mi
crometeoroid garment.”

It combines the basic func:
tions of the thermos bottle and

pass continually.

*

a suit of armor. It must protect

at is an outer suitisome

metal fabric used be-
cause it can take a lot of abra-
sion without damage.
Over his head
wears a clear plastic pressure
helmet lnd An extra-vehicular
cover sisting of another
clear plm:c sh:ll and two ad-
justable vi

One visor 35 for protection
against micrometeoroids; _the
other, gold plated, is to reflect
of the dangerously in-
tense ultraviolet radiation. -in
the moon's glaring sunlight
The tough metal fabric used
for portions of the suit was
also for the upper cov-
ermg of the disposable lunar
|
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rMaps of Moon Evolved Over

Bal:leo Dtscoveredl

¢§un‘ace s Features
With Telescope

By EUGENE M. SHOEMAKER

= .scmm

§ #oon 1610, when G
To Gatie it aied

telescope at ti
cavered broad g Ay

8£$ on the lunar surface,
“During_the next two
Hiries se  features were
plotted on maps and charts
given names by a succession of
astronomers, (‘nllleo called the
Plains  maria  because
hought. they were seas, and
h’ the mountain areas
e Latin word lox

In 1648, the Jesuit astrono-
ancif

exploration of he
a smlll 1

* high
mountains, and enormous cra-

moon wit

aria |consists of mountainous terrae.

“This process of mapping a
, llmin[ culminated in the nine-
tury in the compre-
ke maps of Midler and
Beer and of J. F. J. Schmi
these maps showed nearl

‘Dr. Shoemaker is head of
eology department at the Calk-;
Technology
and s cctively aesocated Wil
the Branch of Astrogeology of]
United States Geologicall
Survey at Flagstaff, Ariz.

the features that can be seen uu to land the first unmanned |

 through a small telescope.

‘Toward the close of the nine-
feenth century a new era in
tunar exploration was ushered|,
in by the development of pho-
tography and by the construc-
tion of Jarge telescopes.

Shape of Moon Measured

-, Fhotographs taken with  36- | 070

dnch  refracting telesc

re
cise shape of the m
., Later the lolanh r!ﬂechnl
pe at Mount Wilson inley
Flﬂfomh was used to take
some remarkable vhologriphs

half mile in diameter were re-
corded on the Mount Wilsan
pictures,

Some of these photographs
remained the best scientific
record of the lunar surface un-
il 1964, when close-up tele
sion pictures taken by Ranger

owed craters as small as| |

three feet across.
5 ‘Dlmn‘i
awentieth century, many tele-
scopic studies were made ol
the physical properties of the
lunar surface.
e moon was discovered to|
shrouded in a porous layer
of s relatively fine particles,
ich impart peculiar opticai |
and: thermal properties to the "
lunlr lurface
fine particles effectively
lh\ullu the lunar interior from|
the heat of the sun and the
cold of deep space.

In addition, the moon was
found to be essentially devoid
of an atmosphere. This means,
that no water can be present on |V
the lunar surface and that the
fhobn is not a likely abode of|th!

lie.
At the lunlr e(;ullnr the,

the first half of the|

loration came with

sylcecralt. Rangers 7, 8 and 9.

vision ‘pictures. o

pockcmarked with 3 myriad of
iny craters. Most of these
Small eraters are almost cer.
tainly produced by the bom-
bardment of the moon by me-
'teorites
0 Joge, the Soviet Union
¢ the United States in the

spacecraft on the moon. ey
won with Luna 9, a capsule
that took pictures ffom a height
of two feet above the lunar
ilace

size, some were found to be

re.- several inches across.

Shroud of Particles
The Luna 9 pictures showed

lex and that there will be
lpmporllnl scientific observa-|

tronauts.

‘The United States retaliated
in the <(‘|Enl|f(. competition
th five successful landings of
e Gurveyor. spacecralt and
five successful Lunar Orbiters. |

Fi

surface.

We also learned that the

particles on the lunar surface/

have the same composition as|

the most common types of vol-

canic rock on earth and th:

e lunar mamx are problbly
at lava

C"‘Wlll’l ilxep Lllnlr Orbiters, the

United States mapped in detail

the planned landing site for the

astronauts and completed (he

mnpplng of the back side o

the m:

L\mar Orbller 4 also pro-

vided nearly complete h|g(

e front side of the lmzo
These plctares _revealed
tures that have provoked sharp

minus 300 d;gree: Fahrenheit|

during the lunar night to about |

fmsf degees Fahrenheit at |
r noon.

“‘Direct physical exploration

of the moon began in 1959 wit

ith |streams.

Smuws trenches on the
lunar sur(lce some of them|
mmds ‘miles_long, are
chought by sanm scientists to
e channels arved by ancient
Others believe theselar

nes are lava

An illustration by Galileo Gaklel published
in 1610. His are the first drawings of the
moon made from telescopic

‘The next step in direct ex-
the suc-
cessful flights of the American

7 took close-up tele-| {
e

quillitatis, near the spot where|

resnlunon picture_coverage of m,

una 3. They found |

| 1n 1878 Julius Schmidt, director of Athens Observatory,
made this drawing of the same area near su or ‘Vapors.

that the lunar surface is com-(§

tions to be made by the as-|#§

(an anticipated, but. it aiso|
t|provides clues to the structure
and strength of the moon,
Each of the lunar maria is|
underlain by massof!
rock that has been deposited
as an excess load on the funar|
surface. Apparently this load is|d
a_pile of lava
flows extruded from the deep|
interior of the moon. It is sup-|
ported by a strong, rigd lunar

most, crucial scientific
objeciive for Apoll
11 astronauts wi. be to collect|
samples from the lunar surface
and return with them to earth.
From these samples it will
be sible to determine the|
detailed composition and_age|
of lavas on Mare Tranquilitatis,

nd the state and history]
the interior of the moo

Iho ﬂllht of the Soviet
raft Lunar

. Luna 2 clm!d ajchann

i earth, has aimost no mag-
netic field.

in 1959, the Soviets
obtained the first pictures of|
part of the back side of the

Cll‘tful lmlysls of the orbits

of the Luna
that the gravity fied of the

Orbiters showed |y,

from whence the lavas came.
The astronauts will also set
a seismometer on the lunar
surface to listen for moon-
quakes and probe the moon's
inside.

‘The

information from re-

|Apollo spacecraft more

junar samples and from

3 Cen turzes MOON WIDE OPEN

R
In 1648 Hevel

curate lunar map. He named the Beersthae outpaced the law-
ers, ill
rvation. Sea of Tnnqullily .nd the Sea of Serenity. |75 ex;m’"” L

As knowledge of the moon grew W‘ lhelm lcer md
Johann Midler drew llygh\us Crater and Canyon in 1337‘

w
Finally, man himself photographed the area. This pictu
was made from Apollo 10 last May, from about 69 miles.
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© [Rivalry Expected to Develop|
| Despite Space Treaty

By MAX FRANKEL
Sein to The New Yok Tinee
WASHINGTON, July 20 —|

of national pride but irrelevant
ew era of interplanet-

ary relations.
Once again, science has out-
run the diplomats. The engi

i
us. drew this runnrhh!y ac-
maria—

strife than ﬁu New World ‘has (man;
been these last 500 . Th

[Ranch July 5 for broadcast dur-
ing the landing on the moon.

the space program and the role,
played in it by M. Johnson,

son the forames Precdent said
of the space flights—one of
many comments in the inter-i

’Johnson Says Feat Shows WeCan Do Anythmg

TD 10m|er President Lyndon

son,  the

that America “can do an;

spac
“What we must have in thisjson recalled urg
country is the determination lolKennedy not 03 appoint a mili-

it, and that’s what we

m space,” Mr. Johnson said inagency:

interview  with

| |There was, alas, no fla alter| “President Kennedy had been!
earth to be planted on the Cmnklte of the Columbia romdermg General James M.|Z
moon today. By necessity, as|Broadcasting Syster Gavin t
. |well as by the demand of Con.| The Interview, the first of a of Ihe Nati d|
gress, the astronauts unfurled|series that Mr. Johnson has\SplcaAdmmlsUa!lnn‘ Mr. John 4
an American standard, which|contracted to grant the net-ison sai Historical Society of |

\work, was filmed at the LBJ|

It was devoted entirely to

ridden on every m

successful enthusiasm for the progra

hndmg on ‘ths moon means|
anything(and Ho Chi Minh, the

that needs 10 be done” in othes|dent of North Vietnam, had

areas, such as health and wel-lexchanged letters about the

»

Chi Mink was received in May.
Just before leaving the “White
House Jast Januar

plained, he wrote to 186 lead-
ers of foreign Governments,
sending each a picture of the
ea_:’x‘h taken during the Apollo 8

flight.

view lhat ref]ecled his great

jso disclosed tl l he

e program, and Mr. John-|

President| e jetter, Mr. Johnson said,

was “thanking me for sending
im_this picture, and express-
ing hisappreciation for this

ry man as head of the space,

said, ‘Mr. President,|
|| North America, Inc.

is provd to offer
an exact roplica of the

PLAQUE PLACED
ON THE MOON

ould frighten other nations |

lnd
{pro;

 a great disservice (0 our

Mr Jahnson 's letter from Ho|

rivalries of nations wlll spill
xmo the ocean of space just as
ly as they spilied mm the|
Atllﬂhc in Columbus's 3
me of the roblem! of
spaunl diplomacy have at least
been lrmclpl
rt of humanity, exclud-
ing ﬂle :enple of “mainland
_ several other mil
1 lmns. hlve already a
solemn froaty that outer spwe.
including the moon and othe
celestial bbdles, shall be free
for exploration ‘and use by
a interna-
tional [sic?] law” and “not sub-
ject to national appropriation
by claim of sovereignty, by
means of use or occ patlon.
or by any other mean:
That flag, in oLher words,
means _little more than that

a

s pledges most| o

earth governments not to place|
nuclear weapons in orbit around|
the earth and it stipulates that,
the moon and other celestial
bodxm shall be spared all mili

of the man on the moon if he
discovers oil on a Nebras
farm? Did he have any right
to go lhum- prospecting in the
irst

Th
to helon. (o no man, but not|

unar location fot profit-making
¢ |enterprises that gather and re-
lay information useful to fisher-
alljmen, ocean shippers, mineral

By

generation gets

Cown. i cotsderation of Hee
difficulties, wonderfully vast| >
new problems are sure to de-
velop from man's modest firs

thought of the moon as a harm

ess wasteland that can be;

domesticated

[Antarctica has been, but that
rash

And what will be the rights

may be deemed

! ew American_corporations|
to exploit the ideal

trollers.

the time the first spacel
itself

urney to the mq
The diplomats have thus far

as casily as,

1in
prospectors and air traffic con- |10

“|climate and new techniques of

will be running some hotels||} | You ewe it to your chil-

there, but they may b tempted it randchildres 1o
0 open a tofl station as well, [ [ give the most mean

mm“f(h‘"'"‘:;e“’,‘];‘n"“ the famous i | Gf aa's greatest achieve.
Not even better spaco treat.|[! [ ™"

ies would solve the rna-
tional difficulties that will flow
|from the moon landing.

cow and Washington mly anoor
this or that nation's instru-
ments or citizens into space, |
but they will remain the preem-,

share in the benefits and wh
troubles will it inherit from the|
disparities betwee: ose who |

can and Clnnut reach (h(:l

" Conguest of the moon will
lead to new forms and powers

f communication, to new ex-
periments with the. contrel of

Spectaly priend fn cive avery

Acrcin an' appeseusity 10" me.
Thie our ‘restcr a7, Ony
iy A
warfare and espionage. If the|[l 23 veors for denvecy.
earthlings did not trust each |l et otk o stoney orter 1o:
other to sit together in the

Historical Socioty, N Ine,

i et {{orifcations and weapons.
Ing to perceive that even those|
who would obey such freaties|%:
main free to orbit what they,
wish around the moon and to

no lunar legal train-(0%
gain control there of a strategic|

Ylthe stars. At the 1

way station to the pl-nels and|

hip, will they ever work 7. 0. Bex 92
together an the moon? N o Uvingston, N. J. 67039
there were an eart ﬂg teaters ——
Y Ily'mg on the moon et 0

men up there would nbv{ously

8‘

, theyl

tempted to label it Lhe
banner u! a race of lunatics,

conduct what maneuvers nnd

construct
they choose anywhere between!
here and the moon. They art
able, under the outer space
treaty, for damage to another
state that has signed the treaty’
by their space objects, but the
effort to define that liability has
fuen the United’ Na:
ease on life into the,

already
tions a

next century.
Space, in other words, ffers
ample _room for human mis-

chief. Two thousand pieces of
space junk have already plum-

meted back from orbit since the
[aunching of Sputnik 1 In 1957
At least an equal amount of
bris is still spinning toward

a fall.

After that will come only/
stellar legal and diplomatic|
problems, |

If an American crop surveil-|
lance team in space or on the
moon shoud. suddenly_ detect
impending famine in Com

nist Ching, will Washington bo
obigated o tel Peking?
celestial Broadcast-
ing System bouncing programs
off the moon be free to teach
Brazilians birth control?

the lunar seismometer will lorm
the basis for a great advance
in the scientific understanding
of the moon.

By itself, however, this in-
.4 formation will not tell us what,
we really want to know. Where
did the moon come from? How |p;
|is it selated to the earth? How
was the earth formed, and
when, and how did life origi-
nate on cart
These questions can only be
answered by an intensive pro-

e

it

and for such a stamp an:

lector or not, this is one

prepared and sent to you

MAN ON THE MOON

Last Night “Eagle”
mentin history. Now you can have something to remember

the most unusual stamp ever issued in the U.S.A. The masler die to produce the
stamps is with our men on the moon this night. It will be used to produce this very
spocial stamp aiter decontamination. The stamp marks the first man on the moon

Embossed and engraved in zed, white and blue on fine paper, the envelops
Gopicts the American Eagle, much like the one used on the shoulder patch of the
Astronauts, descending to the Lunar surface with the American Flag. Stamp col-

that none of us is sure to forget.
This is a very limited edition. wxme they last, enly $1.00 per cover fully

Send check or money order to: | N,
Five Star Cover

P.0. Box 449 Rddras.
Madison Square Sta.

New York, N.Y. 10010 it
Rllow thres waeks from

date of Sal

APOLLO 11—

as the Astronauts call their landing
raft, landed on the moon. You will have shared a greatmo-

by. This August, the Post Office will issue what will be
d such an event, a very special envelope was created.

of those mementos of a time, a place and achievement

unaddre

o|gram of scientific exploration

of the maon, the earth, and the
other terrestrial planets, Mars,|
Venus and Mercury.

The first mumed landing on

a 3
Itis th: scnennllc beginning —
not

Tod.y Amlslmn and Aldrin
stand at the threshold of one
of the great quests for knowl-
edge in the record of mankind.
Shall we pursue this quest or
stand pat and complacent on|
our laurels? That xs the ques-
tion that faces the people of
the United Smu nx this mo-
‘ment in histor

"Luna 15 Orbit Dips to 10 Miles From Moon

orbll on Thursday. ‘Last night|sians wanting a full account of {tion were heavily jammed as
ht have to have good|usual.

lyll!nNAlll) Gwmmm
Sorcat o Toe New York Twws
'~ MOSCOW, July 20 — The
et Union announced m-
ight that the orbit of its un-
( manned  spacecraft Luna 15|
d again been altered, bring-,
\mlumvmh miles of
the moon's surfac
| =Tass, the sevm “press agen-
| cy, made the disclosure oply
minutes before the Apollo 11
moon module detached from|
its mother ship on s Historie
attempt to land men on
m and return them tol
| ceart
e new elliptical orbit of|3
Luna 15 created tension among
| observers here, who wondered
if the latest correction was a

celude o an attempted lunarimen

anding by the Russians, per-
" haps even in the same vicinity|
vihere the Americans were due

tola
Soviet off'cxals have given|
| Americans|
{ Xhll Luna 15 would not inter-|
with the Apollo missio
Bit the new orbit led to re-
newed speculation that the

Rmﬂms might try to land the|the

a craft and return it to
“earth with moon rock in an ef.
Aot to, densonstrate that ui-

had been altered to betw

136 miles at the maximum -nd
59 miles at the mlnimum from

the surface of the

Today’s correcuon by

Tass announced that its orb]l sh
M ed

the flig

ortwave seis and a knowl|
ige of a foreign language. Rus-
sian-language broadcasts from
the Voice of America and the|

 [British Broadcasting Corpora-

The landing of the Apollo
maon module was not reported
here immediately, but later|
Moscow radio announced it
briefly.

the craft into an orbit of 68.3]
lrule! maximum and 9.94 miles

minimum.
The orbit’s inclination to the|
plane of the lunar equator was
given as 127 degrees, a slight|
cmnge from yuxerdly’s m
ew orbit, Lu
e mrclmg the moon evezy
hour and 54 minutes, Tass
The previous orbit took 2 ‘hours
314 minutes.
“According to the data of|
the telemetric information, the
!yslem! and scientific _equip-
on bodrd the station are|
!uncllomng normally,” Tass|
said. i
When Luna 15 was first
launched, Tass said that its|
mission was to conduct re-|
search in the moon and near-
moon space, leaving open the
possibility of a moon landing.
Tvers be-|
lieved that it would continue

previ-
ous unmanned craft in the|s

were
of manned ships, if not more
valuable.
As usual, Tass gave no i
i oal of Luna
e automatic|

entific exploration in the near-
‘moon outer space.”

Tass said that the latest
maneuver took place at 516,
M. Moscow time today (1016
AM. Eastern daylight time).

15 was launched last

and went into %noon

insisted for months that the So-
viet Union was plannning tol
land an unmanned craft on the|
moon and then return it to
eart

So far Soviet media hu\'e
civen minimum _attention

11 mission.
Moscow radio hae moved
short. news n the prog-
Thes of the ApoTlo miss . Rus.

Lunl 15, and most Rusnansam
much more aware of the Apollo|
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Luna series that orbited the|J
moon but did not return to|

But Communist sources have|
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Capitalist Moon or Socialist Moon ? ;

Ad Astra

In the long evolution of the human race up from the
primeval ooze, no more significant step has ever been
taken than yesterday’s when man the worldling truly
became but “little lower than the angels” and first set
foot upon another planet. For thousands and thou-
sands of years—all through the brief span of recorded
history and through the dim ages of the darkening
past—that puny creature endowed with the most pow-
erful of all weapons, the human brain, has raised his
eyes, his arms, his aspirations—first to the hills and
the mountain tops, then to the skies and the stars.

And now he has attained the unattainable; he has
lifted himself from this little speck of matter to walk
the surface and probe the depths of another world.
‘True, it is an even tinier world than the one we know,
presumably a lifeless world, a forbidding world—but
another world.

‘This is the year, this the month, the week, the day
‘when, so far as we can know, for the first time in all
the eons of existence of this universe of ours, a sen-
tient being has transported himself from his earthly
habitat to a different sphere floating in the endless sea
of space. The men that landed yesterday on the moon
represented not any group or creed or nationality;
they represented all humanity and they carried with
them a little bit of all the hopes and struggles of man-
kind to attain the heights throughout the ages.

Yesterday, July 20, 1969, will be marked forever as
the day man transcended the bonds of his nature and
his environment, and the human race entered a new
era leading to realms beyond comprehension and even
beyond imagination. Man has realized the unrealizable
because he dared to conceive the inconceivable; now
one can believe that the limitations to the accomplish-

ments of man are set only by the limitations of the
human spirit.

And therein lies the irony inherent in this most
extraordinary expression of man's prowess. As man
gains another world—with the prospect of adding an-
other and still another, literally ad infinitum—he
stands in imminent danger of losing his own. Trans-
fixed by the glowing vision of the stars, he too easily
turns from his ugly failures on this earth. He cannot
afford to do so, least of all at this moment of his
triumph in the skies. The godlike quality of his better
nature must not blind him to the dismal realities of
life today, marked as they are by vicious struggles of
men and nations for power and control over each
other, as they have been from the beginning of time.

For all his resplendent glory as he steps forth on
another planet, man is still a pathetic creature, able to
master outer 'space and yet unable to control his
inner self; able to conquer new worlds yet unable to
live in peace on this one; able to create miracles of
science and yet unable properly to house and clothe
and feed all his fellow men; able eventually to colo-
nize an alien and hostile environment and yet
increasingly unable to come to terms with the nur-
turing environment that is his home.

The great question for the decades to come is not
how or why or when man will continue his excursions
under the arch of heaven, as he certainly will; but
whether the magnificent accomplishment celebrated
throughout the world today will at last inspire him to
achieve the age-old goals of which he is capable and
for whose realization he has yearned so long: life in
harmony with nature, peace with his fellow man and
a just society on this no longer lonely planet earth.

Tranquility Base

Eagle landed safely yesterday afternoon and Tran-
quility Base was born. The hundreds of millions here
on earth who followed those triumphant but anxious
last minutes before touchdown knew they were wit-
nessing the greatest achievement of human technology
in history. Then a few hours later came the equally
historic first walk on the moon, followed all over the
world through the magic of television realizing its
highest potentialities in the cause of science. Within
minutes, centuries of speculation about the nature of
the [unar surface and about the ability of man to func-
tion on the moon were ended, replaced by verified
facts reported from the scene by the first two men on
the moon. These fantastic and immortal accomplish-
ments made July 20, 1969 more than comparable to
the day in 1609 when Galileo first turned his telescope
on the moon and discovered it was a world like earth
with its own valleys and mountains. But the drama of
yesterday’s unprecedented manned landing on the
moon will stand unchallenged until some future
descendant of Eagle brings the first astronauts down
gently to the surface of Mars,

There is so much glory to be shared that all who
had a part in the great enterprise of A:

Aldrin and Collins can have their fill. John F. Ken-
nedy made the fateful decision to go to the moon
eight years ago. Lyndon B. Johnson worked effectively
before and during his Presidency for this project.
James Webb created and directed the vast NASA
organization responsible for this feat during the most
important years of its work until almost the culmina-
tion. Thousands of scientists and engineers made
contributions; the great rocket pioneer Wernher von
Braun and the originator of the lunar rendezvous
technique, John C. Houbolt, stand out among them.
Many great industrial organizations contributed, too,
notably North American Rockwell, Grumman -and
Boeing. Nor should one forget the indispensable con-
tribution of the Soviet rivals, particularly Nikita S.
Khrushchev and the late Yuri Gagarin, who supplied
50 much of the stimulus that challenged the United
States to this height of achievement. And all the
astronauts who have flown in space rank high on the
honor roll of those who brought man to the surface
of the moon.

. . .

Science, of course, will be the immediate great
gainer from this triumph of human reason, It looks to
the moon, above all, for new light on the mysteries
of creation both of the material universe and of life
itself. The origin of the moon is the first question
toward whose answer the findings at Tranquility Base
will provide indispensable new data. Was this new
world men have finally reached once part of this
planet, torn away by vast tidal forces? Or is it an
interloper from distant space captured by accident
as it wandered through infinity? Or, as many suspect,
is it a smaller twin brother of this globe, condensed
from the same vast aggregation of gases that gave
birth to earth itself? Soon the answers may be known.

It would be staggering indeed if any native life
were found on the moon, or even if fossil remains of
past living organisms turned up. Most scientific
opinion discounts these possibilities, but they cannot
be entirely ruled out. Yet even if the moon proves
devoid of organic life, 2 whole new era is opened for
biology by the prospect of studying the adaptation of
organisms evolved here on earth to the reduced
gravity and other very different conditions of the new
lunar habitat.

The study of the moon itself will occupy diverse
branches of science for decades and centuries
ahead. But even while that important work progresses,
other scientists will be using the lunar surface as a
platform for studying the universe beyond the tiny
two-body system that men have populated. Optical
and radio telescopes on the moon will uncover new
secrets of this amazingly complicated universe and
pose new riddles akin to those raised by the recent
discoveries of quasars and pulsars. And the moon will

also serve as a launching pad for even more daring
flights to further objectives beyond that which Apollo
11 has reached.

But all these glittering prospects lie in the tomor-
rows ahead. For the moment, there can only be
enormous satisfaction at the immense leap forward
all mankind has made.

New Priorities

The monumental achievement of man’s landing on
the moon poses for the United States a profound ques-
tion—whether to follow up at once the lunar triumph
or to pause in the conquest of space for a comparable
crash program to treat our domestic ills.

1t is by now almost a platitude to contrast the fan-
tastic efficiency of the Apollo program with the inef-
fectual approaches the country has made to the pover-

ty and malnutrition of its least fortunate citizens, to
the alarming decay of its cities, to the sad decline of
its public services, and to the pollution of its air and
water. Many of the world’s leaders have made the
point, none more bitingly perhaps than Arnold J. Toyn-
bee: “If we're clever enough to reach the moon, don't
we feel rather foolish in our mismanagement of hu-
man affairs?”

We have sympathized with that point of view and
in some degree we still do. But it is no longer the
pertinent question. Now that men have reached the
moon, it will be cogently argued that the sacrifices
and courage already invested will be wasted unless
they are allowed to exploit the epochal breakthrough,
to explore the lunar world, unlock its history, and
study its possibilities, including the search for sub-
surface water that would make possible its permanent
settlement by human communities.

. . .

For this purpose the cost need not be a barrier to
those social advances that need so desperately to be
made. The civilian space program has cost the coun-
try more than three billion dollars a year since Presi-
dent Kennedy eight years ago fixed the goal of putting
a man on the moon by the end of this decade; and the
nine Apollo missions remaining in the planned series
would cost approximately an additional $350 million
each.

These sizable outlays are not to be belittled, but
they should be viewed in perspective. If annual ex-
penditures on the program are continued at the pres-
ent rate, they will represent about one-half of what
the country spends each year on liquor. On the other
hand, the cost of modestly rehabilitating America's
cities is reliably estimated at some $55 billion, or
roughly twice the investment spent and projected for
the entire Apollo series. It is not the moon program
alone, in short, that has prevented the nation from
doing what it should to improve the quality of life,
and that program should not be allowed to explain or
excuse the failure.

. . .

‘When Vice President Agnew talks seriously of put-
ting @ man on Mars by the end of the century, how-
ever, it is time to take renewed thought of the nation’s
priorities. For a program leading to a manned
to Mars would be of a staggeringly different financial
dimension from that required to explore the moon.
This country could undertake such a project by itself
only at the cost of grossly neglecting its pressing so-
cial needs.

After yesterday's dramatic event few will be rash
enough to discount the possibility of an eventual land-
ing on that planet, but if the objective is to be pur-
sued at all in the foreseeable future, it should be pur-
sued only in conjunction with other world powers—

preferably with all of them under the auspices of the |

United Nations. Not only would costs for any one
nation then become endurable, but the goal itself
would be a spur o tha: um(y here on earth whl:h is
the best of all j for man's of

By HARRY SCHWARTZ

Long ago the question was
asked how a future titan of
private enterprise — a Henry
Ford or John D. Rockefeller of
space — might organize and
finance the first manned trip
to the moon.

An American science fiction
sed and fictionally
solved the problem in an in-
genious and unjustly forgotten
short story. The author had
his entrepreneur-hero raise the
needed money by seling ad-

each paying hane
mmely for the exclualvc right
to mine mJneu!:, run radio sta-
tions, or

that the race to the moon was
in any sense a test between
two ideologically based eco-
nomic systems. The stercotype
has been that this was a com-
petition between American cap-
italism and Soviet socialism.
But the triumphant United
States moon program was as
socialistic in its central direc-
hon -nd financing as its rival

effort. The huge private
curpvr-uvns that built the
Apollo hardware made im-
‘mense contributions, of course,
but only as servants of the
state that paid the bills. And
Luna 15 is an effective reminder
that Soviet enlerpnus too can
‘build space

rate
ateiprises on or under  the
lunar surface.
Matters have not turned out

:mmy
astronauts are all government
euploye, and N

—the fi

on the moon onu to the
civil service. James Webb and
mas Paine, the two chiefs of
NASA this , are
both energetic people, but they
are successful bureaucrats, not
- grand

should dispose of any notion

What Lunar

‘This ironic history is relevant
because it helps focus atten-
tion on a question immediately
mised by the historic first
manned landing on the moon.
Is it to be a socialist moon or
a capitalist moon?

1t can be hkm for mnud
that tomorrow’s ‘world
will have mines, hdm ho-
tels, newspapers, radio and
television stations, and prob-
ably even p sports
teams the Mets and the
Jets. Are they to be run by
private businesses as the sci-
ence fiction writer mentioned
above assumed, or will they
simply be bureaucratic subsec-
tions” of some h over-all
MAA  (Moon Administrative

Aulhonty). or whatever it may
be ¢

Are those lunar hotels to be
Hilton swank or Intourist spar-
tan? S| ities analysts
be gun‘n; up to study the ® pos.
of companies
Lunar Industries Inc. or an
Minerals Exploration Ltd.?

One difficulty in answering
these questions is that nobo
owns the moon. The Apollo 11
astronauts won't have to pay
anyone for the lunar rocks
intend to pick up and bring to
earth. Nor is there any landlord
to whom they will have to pay
rent for the territory that they
Jand on and explore.

Until very recently such ques-
tions of property rights on the
oon seemed as unimportan
as the possibility of men land-
ing there seemed fantastic. Now
the landing is a reality, and
problems that yesterday only
science fiction writers worried
about are today on the agenda
o! warld politics and economies.

‘The Space Treaty adopted and
ratified by most nations a few
years ago—including the U. S.
and the U. S. S. R.—declares
that “the exploration and use of
oultr space, ‘including the Moon

all be carried out for the
beneft and in the interests of
all countries” But these
other vague provisions give
little guidance for solving the
practical problems ahead, espe-
cially in the present concrete
situation where only two na-

tions have the capability to
send men and equipment to the

moon.
One possible outcome is the
ranster of the _ideological
rivalry to the second inhabi
Ry v oo
factories, hotels and the i
might be run by private firms,
while their Soviet analogues
might simply be branches of

in this “solution™ are plain.
For U.N. Ownership

A much more sensible way
out—but one that may be hard
to achieve because it was not
decided before men reached the
moon-—is for the nations of the
world to agree that the Uni
Nluons is the owner of the

"™Then the UN. could assign
different sectors of the future
lunar economy on the basis of
competitive bids _offered by
rival private companies and
government agencies in
countries. The income thus re-
ceived could be used to help
the poverty-stricken nations of
the world, regardless of polit-
ical or economic systems, That
solution would make the moon
an instrument for unifying man-
kind, not continuing or widen-
ing today'’s dangerous fissures.
HARRY SCHWARTZ is a mem-

ber of the editorial board of
The Times.

Letters to the Editor of The Times

Draft as Servitude
To the Editor:
Your July 11 editorial “A

e vital point.
‘There is no moral obligation to
implement either Nixon's pro-
pos:ls or the other so-called

rms which were urged
m tbe last Congress by Senator

Kennedy and other Senators, on
which hearings were held but
did not result in any legislation.

ese zeforms, merely alter-
e method of selectln;

)dnﬁe!s. do not go to the hea:
of the issue which is that the
draft itself for this war is the
inequity, the injustice, the im-
morality. What difference does
it make whether our young men
are selected by lot or any other
way to become cannon fodder
in a war which many consider
totally unjustified and immoral?

What this means is that they
are compelled in violation of
their consciences to kill people

hard labor with probable ruin
Iol their future careers in civilian

'l'h|s Is an infamous dilemma,

subjected to it. But so far as
ecutive and legislative
branches of our Federal Gov-
emment are concerned, neither
has had the vision or under-
standing to face lhh issue,
Neither (with the exception of
Justice Willam Dovgias) has
the Supreme Court, which has
sicentedly, vefased o overruia
the draft convictions.
It Is dlfﬁcuu for a layman—
and for this layman—to under-
stand why the 13th Amendment

of the Constitution which the
W c‘"m ik nexation of the Jordania;

done so much

1o interpret and implement i3
not lprpllclble to the draft.

The is uwohmnry ser-

vitude and it is a betrayal of

our finest 'ndmans and of

everything d
St for The moral ¢ obigation
on the Congress should be no!

10 reform s procedive bt 5
abolish it for the rest of this
yar, pantculary as we continue
to exa sacrifice
of oes g e s o wes that
we can't win, shouldn’t want to
win, and which President Nixon
has declared we hm no pur-

Dose; to win
No wonder. lhete L| unrest,
bitterness and rebelliousness
among our young people.
‘Why should we keep on send-
ing our boys to die or be
crippled in v-m’
RUENING

Former Unilaﬂ S!ltu Senator
wnhumorn July 11, 1969

Taxes on Oil Industry

To the Editor:
Your July 3 editorial com-
pateon the petroleum indus-
rden “No Surrende

businesses. This is largely due
to he-vy state and local taxes
on oil and gas production that
nmnmvu 1 ktries do Bot
gl txv tudie have
e studies hav
o,
dustry’s Federal, state and local
tax bill on its earnings, opera-
tions and properties runs con-
sistently higher than the cor-
responding burdm of other bus-
iness corpora
With oil compu\y earnings
on invested up-m averaging

the universe.
an

ewhat below
the profit rate lor all manufac-

turing industries, a reduction in
percentage depletion would lead
either to a falling off in the
search for new reserves or
higher price realizations on pe-
troleum Either way,
the eonsllmer wmlld be the one
10 suffer.  SteHEN P. PorTiR
New York, July 10, 1969
The writer is director of the
American Petroleum Institute’s
Committee on Public Affairs.
.
‘Qualified’ Workers
To zhe Editor:
reported in The Times
of .vuly 14 that the State De-
partment of Civil Service has
vremove[d] vocabulary ~_and
ding_comprelension _from
The subjoct matier 1 saargon
tions for beginning _office
workers” and that “the en-
teance ex-mmluon for stenog-
Taphers and typists has been
through ellminnuon of
the vocabulary
“The purposs of these meas-
ures, according to Governor
Rockefeller, is to “assist quali-
fied minority group members
lo eoter siate_service” 'n:
kes me as an odd way to
Tecruit “qualified” office work:
rs. Or are ‘reading, writ
and other basic skills hence-
forth to be regarded as a rather
quaint (and, of course, “irrele-
v-m") white middle-lass hang-

up? 3. Hew
New Yark. July 16, 1969

e

Right to ]erusalem
To the Editor:
It would be interesting and
important to kaow ~whether
Ty G. an Jr, in_his
July 15 lu.:er. “Speaks affcially
for the National| Coundll of
Churches in the le re-
calls that churchmen have

med, and sec-
ond, that lﬂnal'i unilateral an-
n por-
tions of Jerusalem cannot be
approved.”

If this implies that the Na-
tional Council or the World
Council of Churches did ap-
prove Jordan's unilateral an-

sal an
authority did this occur? If it
lies t the American
uxdlm condoned Jordan's
n by force of arms,
by whlt moral or theological
prlndpla was this justified?
oral basis of Israel's
actions m Jerusalem is crystal
clear. The nty'—nol “portions”
of it, but the entire, strate-
gically Indelbla city—was
kwhh by two-to-one
pandmnce ot popnmmn at the
time of its enforced partition,
and has had a Jewish mjamy
for about & century. N
unification, o] Mr. Dorm:

tends, but its division “cam-
pletely discounts the rights and
desires of the people of the
city.

Mr. Dorman’s plea on behalf
of the “people of the city” is
based on the unspoken assump-
tion that, in Jerusalem at least,
Jews have no rights and are

to any s

ment to the center of (helr

mrompetent teachers and omar

universe are
rated.
The Romans attémpted to
Keep Jews out by sowing the
land with salt, the Christian
Crusaders by bloodshed, the
oslems by burying Jewish
shrines in dung. Only when
the Jews plan to restore space
and beauty to the holy places
does the Christian conscience
of the American churchman
el.

This is the kind of reaction
which has shocked many Jews
since the Six Day War. it X ix
not official, nor characteri
it would be essential for lny
restoration of an ecumenical
Spiit that it be repudiated or
corrected by an official, repre-
sentative voice.
AMIN HALPERN
Prof. of Near Eastern Studies
Brandeis University
Waltham, Mass., July 15, 1969
.

Future of Classics
To the Editor:

The trend to replace the
study of Latin and Greek with
lhe classics in translation as

orted in your July 14 news
aréicle (“Classicists Seek Place
in Present”) should be inter-
preted within the broader con-
text of the decline of language
uudy in general. The paperback
osion has exposed count-
fess students and. thelr teach.
ers to works which they could
never have read in the original.
With so many excellent transla-
tions available, the student nat-
urally uks why he should
learn k to read “The
Tiad” or lussi-n o read “The
Brothers
The uullunnn nature of
American education makes such
naive questioning inevitable.
But there is another question,
more ominous and perplexing,
which English professors and
deans are beginning to ask:
With the availability of so many
wvﬂu in paperh ack plus “ad-
ethods of tncmnx
n]hsh in the elementary an
high schools (nms. recording
lnd. above all, no grammar) ).
how is it um college freshmen
have become so illiterate that
even the best universities have
despaired of teaching composi-
tion and have shunted the stu-
dents off into World Lit as a
sort of oubliette?
La béte noire which

EMILY IN WINTER:
AMHERST
Born in December, from the
start

You knew a sunstruck winter
of the heart.

Gales now blow clouds of snow-

fust

Witk edons rond s
black-rai

T come once more with flowers
and alone

To speak with you behind your
stone.

You who can move upon the
crusted whitenesses

And leave no track, I press

My handprint on the snow, and
feel the hea!

plcllled into uucnvlly. was one
of the few ways by which a
student could learn English
grammar, particularly if his
English teacher was inadequate.
With the decline of Latin and
the banishment of the tradition-
al methods of teaching English
(teachers have fired for
showmg fifth-graders how to

diagram sentences), we are
faced with the most articulate,
sophisticated and illiterate gen-
eration of students in our

Classics in translation will
thive, except that many st
ts will have as much diffi-
Gulty reading the. transiations
as they would the original texts.
But we need not worry, since
the techniques of Latin instruc-
thon will have to continue. In
fifty years coll--
let” i!\
e parsed
Cicero's “First Catiinarian”
. DICK
Assoc. Prot.of Ciasics

July 14, 1969

Studem Loans
To the Editor:

Tam not in favor of student
protest bt I feel that when an
injusti as increasing
Interest. rate. from 3 per cent
10 7 per cent on student loans
can go through unannounced
and without a voice of any kind
from the youth it affects, some
voice must be heard.

is i than
doubles the previous rate and
hits_directly middle-class stu-
dents who require this mo:
to further _their edncmen
Students will have
pay these loans, taken eut in
their name. Then why are they
not voicing their opinions on
this injustice?

HERMINA LINDAUER

Roosevelt, L. r July 16, 1969

Ban on Smokmg Ads
To the Editor:
Broadcasters, under extreme
pressure, have “volunteered” to
phase out cigarette commer-
cm. In effect they are asking
Congress to allow them to con-
tinue Killing for another four
years. if they promise to M

Evary day some 4,000 younge
sters—over one million eaclf
year—take up smoking largely
as a result of the cllmlu crea
ated by cigarette commercialf

Reliable esunmes are th:
over 300,000 people die m.n
vear from smoking, that
more millions suffer incrusd
disease and dmumy, md

e costs to
people of the delﬂ'li. dln
ities, and da
smoking are over Slﬂ blllmn
year. Cigarettes each year take
‘more lives than the war in Viets
nam, automobile accident
crimes of violence, and deat

ugs. i

Even before the “deal” was
offered, the House of Represent:
atives voted elming! z
do nni.hm; xbout :lubmeu: a
six years. It is to be hoped
lhll: those who do not like the
“deal” will let their two Senl:
knoy

N F. Buvziiar 14
Washinglon, duy 11, 1069
4

€. Raymon
by o

Clapitied Atvertiing ans Mecoin Retec-

ke, 07 Wet 94 St NX., 10000,
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Some Reflections on Man and the Moon at Their First Closeup Encounter
3 TO THE MOON, 1969

You are not looked for through the smog, you turn blindly
Behind that half palpable poison—you who no
Own a dark side, yet whose radiance falters, as if it were

fading.
waouhawbemremd,youanmm
Alammgwlpohmw,rmninhummou,dwnmﬂmbdn'
Ammkmyouamamoro!tldn women as the mistress
Of menstrual rhythms, poets have called you Hecate, Astarte,
- Artemis—huntress whose arrows

Fuse into a melt of moonlight as they pour

upon earth, upon water,

We all know you a danger
to the thief in the garden, the pilot
7 In the enemy plane, to lovers embraced in n your promise
of a shining security. Are you a monst
A noble bclng? Or simply a planet um men havc, almost casually,

e e s ot angier.
Once, it was said, the cry: “Pan is dead! Great Pan is dead!”
2 Shivered, howled through the forests: the gentle

Christ had killed hi
There is no lamrnt ior you—who are silent
as always are.
You have left the mythologies, the old om. our own.
But.lwufm.wmlmaharperwd the death of a divine

Person, is L is a of
The cruelty Huzz the Umvmo feeds,

while displaying its glories.
BABETTE DEUTSCH

I MAGINATION is your true Apollo.

In our translunar skulls the moon’s small beer,
Fact's fancy. Acts are slow to follow

‘Words gmu cheese, I meant—small green cheese).

Too long beyond the moon. The moon’s too near,
Bored with ﬂnln merely possible, SF
Yet shells out not one cent to make us deaf
Tonu:mun.mhﬁmmnuvufm.
Attuning us to tunes from deeper space.
sml,uwmqumnmwc.dmwnupmmwdlc;
myth—an uncertain lantern in the air,
Oerﬁerlohnsballoon.ﬂuCherlanhsll'
hill annexe, or the huntress in her chair,
Naw Armstrong (Neil) and Aldrin (Ed) are there,
AndCalHnswmﬁthcluck

progmsiv- lust,

e hcmc who sift silver for its dust.

Where the black gods deliciously prevail,

You find cool tribes. Our hot entropic plan
Submits to seeing human order fail,

Erects inhuman order where it can,
And smiles and sighs at lunonautic man.
ANTHONY BURGESS

“I’Acte de Fole,” by René Magritte

kqnuln

ANDREI VOZNESENSKY

o “3 Juna kanula, means in Russian ‘the moon has disappeared,”
that after the astronauts have touched down upon the moon, it is
gone as a sentimental myth, as  symbol of unreality, as a subject for

poetry.

“*3 luna kanula’ reads both ways, making it possible for the
reader tofollow, to travel letter by letter all the way to the moon
and back. For the man on the moon, the earth becomes the moon,
and it is for this reason that the last ‘’ in ‘kanula’ is printed

ards.

‘backwards.

“Transplanetary flights connect the earth and the moon like

links in a chain.”

. Thus did Andrei Voznesensky explain his palindrome to Ber-
nard Gwertzman, Moscow bureau chief of The New York Times.
The one-line poem is displayed here in a space-flight arc and in
lower-case letters, as prescribed by Mr. Voznesensky.

For two years the noted Soviet poet has been experimenting

with “visual poetry,”

in" which the form is part of the message.

His latest poem was written in Latin letters for English-speaking
audiences, In the Cyrillic aiphabet, it would read as follows:

Why on Earth Are We There? Because It's Impossible

@ J1yHa KaHyns

MOON SONG, WOMAN SONG

I AM alive at night.

By RUSSELL BAKER 1am dead in the morning,
So these b s at ast Man on the e would rather die attmptng to when it was possible to do something rocket: with the product of the typical anadvesslivho NG PRl
moon. The poor magnificent bun, assert his mastery of fate than cope about it and will probably rot a few ghetto school, or of fitting it with No miracle. No dazzle.
m can't even get to the office wm-- with the workaday excitement of doing more before it is pronounced “impos- equipment of the shoddiness that goes I'm out of repair
out undergoing the agonies of the the possible. sible” and man’s juices begin to flow at  into millions of cars and home ap- but you are tall in your battle dress
damned, but give him a little metal, a This is why the triumph of man on the challenge. pliances. and 1 must arrange for your journey.
some wire and twenty the moon Is diluted with o many banal  \yhen the juices do begin to flow, _ Doing the impossible, man contemp- 1 was always a virgin,
or thirty billion dollars and, vroom!, ironies. How ingenious, we may Tightly ran is a formidable fellow indeed, tuously abandons the standards of the old and pif
thm he is, up on a rock a quarter of & marvel, that man was able to provide (anin up for one of his \nm-ﬂb'e. shabby everyday world he inhabits, a Before m- world was, I was.
million miles up in the sky. himself on this adventure with a pure g0 pE PP S G T e R m, World made shabby by his blundering i hove e sncading mdtat.
Ask him, “Man, why are you up there  atmosphere 1o breathe on that airless 0L [l BOUB 10 L KRN 8 U refusal to tackle the possible. sl oy
on that rock?” And the best reply he rock. 5 I s ‘gﬂ for him to _And now he is up there and marvels allawb-gmymckedo:todnpmms-
can give you is a tired old wisecrack.  yow ironic that while he was con- PRI S i at himself. They said it couldn’t be done. ..,a, v,,.k,.mm

“Because it's here.” He doesn’t even
know what makes him tick.

that eventually it bores him.
Because it was impossible to make

power to earth? Of course. So he re-
leased nuclear energy.

The impossible he does with dispatch,
but do not bore him with requests to

triving to breathe pure air on the moon,
he was at the same time poisoning the

It is entirely, duny, boringly ponlbly.
of course, to preserve the ai

here to keep him alive, his blood will
stir and he will start trying.

The same principle applies to the
other possibilities he declines to pursue

perform at his peak. This of course is
the same kind of environment he could

that's fit to breathe,
How about some water from one of

portation and city maintenance? Con-
gress, President and public wouldn't
dream of it. The lives of three men
‘would lie on their consciences, Let the

50 he did it. And if somebody points
out something else that can't be done,

now man is having another last word
by bringing back the big one.

What courage! What ingenuity! What
excellence! What a shame that he will
now come back to the mother rock and
continue to shirk its possibilities.

a.md
l va( fallen ng a jet into the Pacific.

© What he is doing up there is indulg-  sweet air of the home rock with the S3SIIy Live in at home if doing the POs- pe ghow them by doing that too. ve committed perfury over Japan.
ing his obsession with the impossible. byproduct garbages created by old im- Sible Were not such a bore. orind Huzvedmlg  penduttum,
The impossible infuriates and tantalizes possibilities overcome. The space vessel must take air. Shall o  fat bag, my gold Gold.
him. Show him an impossible job and it be the kind of air he breathes in his It s hard not to like him up there. blinkedly lig
he will reduce it to a possibility so trite cities? Good God, No! Get us some air Moby Dick got away from Ahab, but over you a"

So if you must inquire, do so.

-~ the night blaze with light, he did it, It home rock, which is why man olit great American rivers or lakes? In (“Look what I got in there” “Hey, Aftanal P “;‘ﬂf"‘l
was impossible £ put the world in a litle appetite for doing it right now. sanityl Men's lives will be at stake. isn't that—?" “That's right, Jack, that's hiswrlsor L it o
box in the living Toom, 5o he did it. Later, when he is told suthoritatively,  Shall we cut corners on rocket devel- the old June-croon-moon itself. Bigger Fivping my endless displ

~ Because it was impossible to fly, he with the proper Doomsday voice, that opment in order o hold down costs, as < than the white whale and twice as Jor yott. you my cold, co

| flew, Impossible to bring the sun's it is impossible to salvage enough air we do with programs for mass trans- dead.”) coverall man.

You need only request

try the possible. He believes with because they are “too expensive” or billions be poured. And why did he do it? Because it was me

Browning that a man's reach should “t00 complex” or because somebody—  No one would dream of asking three there? Not really. He did it because it is You of the blast off,
exceed his grasp, and he is very good industry, labor, kids, parents, teachers, men to stake their lives on a program intolerable to him to know that there you o]chebaxtlon,

at reaching, What he is capable of blacks, cops, the establishment, the financed as parsimoniously as the pro- = is any place in the universe where man you of the

grasping, however, he has little stomach  Russians, etc.—“wouldn’t stand for it grams affecting the lives of the multi- can not leave his tracks and boast to lell shut my Iat fyl down,
for. ‘The public school system, for ex- tudinous poor and city dwellers. an astounded posterity that “Kilroy uarters of an

Like Ahab on the doomed Pequod,

ample, was allowed to decayfor years

No one would dream of manning the

was here.”

] of a dream.
ANNE SEXTON
Comra, Hovalisn Wi o, 58 -
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Said Adam to Eve,
“I believe I perceive
the face of @ man on the moon?’

Said Eve, “We could fly
to the guy and say hi!
if you’d just invent the balloon”’

D

N
":\“\'»,:

+

Today goes to show
how a notion can grow
when two people gaze at the moon:

‘We broke Newton’s law
and the world saw with awe
the face of our man on the moon.

- Adam and Eve. -
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APOLLO 11

MAN

honed by the sum of mankind’s

technical knowledge, are travel-
ing today through the blackness of space
to the moon, a quarter of a million miles
away.

Once they get there, the duty of one
will be to stay aloft in’ the circling
mother ship, Columbia, and the duty of
the two others will be to descend in a
fragile space ferry called Eagle and
climb down its ladder to the moon's si-
lent surface.

If they succeed, their footprints on
the lunar soil will be man’s first on an-
other celestial body. If they fail, others
almost surely will try again simply be-
cause it seems possibie. Throughout his-
tory man has always attempted to
achieve and extend the possible.

“Are you fearful?” someone asked the
astronauts. The answer, given by one for
all three, was that fear was not unknown
to them, but that everything conceiv-
able had been done to erase the causes
of fear—the unexpected, the inability
to cope—and that, therefore, there was
no fear of setting forth.

To achieve such serenity had taken
not only the astronauts’ own strength of
spirit, but the accumulated knowledge
of science, the accumulated skills of
technology, the accumulated work of
many explorers of the mind and the uni-
verse. The adventure is individual, yet
for man collective.

Even if the mission is entirely suc-
cessful, it will raise more questions than
it will answer immediately.

‘What does a landing on the moon
mean for man on earth? Will it be a
major turning point in the development
of fm creativity and evolution or simply
the extension of his destructiveness
deeper into the solar system? ‘Will it be
recorded as the beginning of a great
new era or only as an expensive diver-
sion from earthly reality?

It may be decades, perhaps centuries,
before the full answers will be known.
But uncertain as are the consequences
of the voyage of Apollo 11, there is
knwl.:‘ge and insight to be gained from
an examination of how man reached this

HREE men, two of them mili-
tary and one a civilian and all

point.

‘This special supplement deals with
some of the processes—of science, of
engineering, of politics, of industry—
that led to this moment in history and
with what may follow. Besides members
of The New York Times staff, the con-
tributors include other writers, scien-
tists, technologists, officials and former
officials, among them some of the men
most directly responsible for bringing
about this great adventure.
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The LM during a simulated descent. It will not look like this when it lands on the moon: layers of aluminized insulation
sheet will completely shroud the craft’s exterior. Some of the foil can be seen covering the legs and the engine nozzle.
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An Ungainly Craft Called ‘Eagle’

By RICHARD WITKIN

AGLE,” the insect-like Junar mod-
ule in which the first men are to
ride down to the moon, is a rare

species of flying machine different
from anything man has ever flown
before, The lunar module, or LM for
short, is the first manned vehicle to
perform exclusively in the airless re-
gions of space.

Most of the nicknames that the LM
has borne suggest nothing of the vehi-
cle's imposing two-story height and
fail to account for what seem to be
not-very-neat “Christmas wrappings”
hanging soft and ctinkled on much of
its surface.

“The layman won't get an esthetic
response,” Stephen G. Tsontakis, a top-
level engineer at the Grumman Aero-
space Corporation, says in a typical as-
sessment. “It's an ugly beast, by lay
standards. Only an engineer, most likely,
would appreciate the texture and so-
phisticated design.”

From Kitty Hawk on, airplanes have
had wings to support them in the at-
mosphere. The faster they flew, the
more they emphasized conventionally
esthetic streamlined shapes to cope
with airflow.

Even early space vehicles had to hew
1o clean lines to accomplish re-entry
into the atmosphere. So does the cone-
‘shaped command module that will bring
the Apollo 11 crew home.

But the LM needs no streamlining, ex-
cept for the brief ascent through the
atmosphere. It gets around that require-
ment by crouching, legs tucked close,
inside a disposable shroud below the
command and service modules.

So its designers, freed from airflow
problems, could mount antennas at jut-
ting angles no plane designer would
dream of. Insulation and micro-meteor-
ite shielding could be fastened outside
the basic structure where, if there were
airflow, it would be shredded.

The entire LM structure is wrapped
in a featherweight “blanket” of insula-
tion—at least 25 layers of wril
aluminized sheets considerably thinner
than the average kitchen Saran wrap.
On half the total surface, there is a
thicker firm top sheet. But on the other
half, even the outmost layer is a wrin-
Kled flimsy sheet, generally colored yel-
low, gold or silver.

°

These soft areas are probably the
oddest-appearing features of the LM.
The wrapping looks like something that
‘was put on at a factory and should be
removed before launching. But it stays
on all the way to the moon.

The varied thicknesses of insulation
keep the LM’s critical elements at toler-
able temperatures despite extremes of
heat and cold. The sun heats exposed
surfaces up to 250 degrees Fahrenheit,
and attitude-control rockets on the sides
of the LM subject some areas to tem-
peratures as high a 2,300 degrees, Sur-
faces in the sun’s shadow can get as
low as minus 320 degrees.

“The LM is really like a space-borne
Thermos bottle,” suggests Grumman’s
Moe Tawil. “The insulation is so effi-
cient it lets out less heat than the
heat from a 100-watt light bulb.” Mr.
Tawil was assistant manager of LM
thermodynamics until promoted to work
on thermal problems for & proposed
space station.

By contrast with the LM exterior,
the cockpit is not much of a departure
from familiar shapes and gadgets. It
might almost be an airplane cockpit,
except for the lack of seats and the
inciusion of devices (hand hold, harness-
es, foot grippers) to help the astronauts
contend with weightlessness.

Once the two crewmen enter the LM,
there is need for active cooling, in ad-
dition to the passive external insulation,
to keep the right heat balance in the
cabin and the crew’s space suits. The
crewmen produce heat with their own
exertions. More heat is generated by
powering up electronic gear.

An important change made between
Apollo 10 and 11 was the addition of
about 30 pounds of insulation. The origi-

nal plan had been for the crew to
shut off the descent engine when one
of the three landing probes, extending
five feet below three of the landing
pads, touched the moon and turned on
a blue cockpit light.

But Neil A. Armstrong, the Apollo 11
commander, decided some time ago that
he would keep the engine idling at
about one-tenth its power until the LM
had settled on its pads and he was
sure last-second maneuvers were not
needed. That meant lots more engine
heat bounced back from the lunar sur-
face onto pads and struts, and other
nearby surfaces. So insulation was add-
ed in these areas,

e probe intended for the fourth
(front) landing pad has been removed
for fear that, after it had been bent
back in landing, it might rip an astro-
naut's pressured space suit as he de-
scended the ladder. Puncturing a suit
would be fatal.

Weight has been the biggest worry
for the LM developers, the usual story
in the merospace field. There was a
maximum that the Saturn 5 could hurl
into lunar orbit. The spacecraft modules
had to add up to no more than that,
or the mission was “no go."

1t became clear, early in the game,
that a good deal of weight could be
saved in fuel needed for launching from
lunar surface back to lunar orbit. It
could be done by leaving on the moon
as much of the LM and associated equip-
ment as possible.

That meant designing a two-stage LM.
The bottom or landing stage, with the
descent engine, would be left behind.
It would also serve as launching pad
for the ascent stage and its cabin.

Still, when the initial two-stage de-
signs were analyzed, the weights were

far too high. Quickly discarded were
stools for the pilots. It was decided the
astronauts could stand, with the aid of
harnesses. Out with the stools went two
thick windows at seat level,

The weight-cutting program was se-
riously retarded by the on-the-pad com-
mand-module fire of January, 1967, in
which three astronauts died. Rigorous
new standards for fireproofing cockpit
equipment added 500 pounds to the LM
weight.

“Before the fire,” the spokesman re-
calls, “we were spending about $10,000
to lop off each pound. After the fire,
we were willing to spead up to §50,000
a pound.”

The LM's weight on Apollo 11 at
take-off was expected to be 33,205
pounds, according to calculations about
a week ago. Weight for the ascent stage,
not counting crew or fuel, was put at
4,804 pounds.

‘The LM has had what most observers
consider an expectable run of other dif-
ficulties,

In trying to save weight through the
use of tinier electronic parts on the
rendezvous radar, engineers ran into
electrical interference problems. The
temporary delay (solved with special
shielding) led to scratching the LM from
Iast December's Apollo 8 flight.

There has been a running problem
with “stress corrosion”—a phenomenon
wherein bolted metal parts lose strength
if not perfectly seated against one an-
other. Several parts suspected of having
been affected were changed a week ago.

It is hoped that all critical problem:
have cropped up in tests or early
flights, and have been corrected. If 50,
the LM named “Eagle” should be touch-
ing down safely on the moon three days
from now.
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50,000 Feet to Touchdown

By HENRY S. F. COOPER Jr.

NE of the paradoxes of the space
O age s that the greatest modern hero
is not an astronaut but Charles A.
Lindbergh, who only flew across the At-
lantic Ocean. The reason may be that
Lindbergh flew his craft alone, whereas
the astronauts, even when they are on the
backside of the moon and out of touch
with the earth, are still able to fly
by a computer programed ahead of
time, It is hard to make heroes of men
who really needn't be aboard their craft
to make it fly.

This image may change when Neil A.
Armstrong and Col. Edwin E. Aldrin Jr.
set their lunar module onto the moon
Sunday, for landing the LM (“Lem,” it
is usually called) on the moon has less
in common with automated rocketry
than it has with the early days of avia-

rocky

crate as any old biplane, and like one it
is held together partly by glue; its outer

Mr. Cooper is on the editorial staff
of the New Yorker magazine.

aluminum sheathing is flimsier than any

than Cape Kennedy, for this will be only
the third time that men have flown in
the LM and the first time the LM will
have landed anywhere.

The two astronauts could, of course,
land the LM automatically simply by
doing nothing once they have punched
the keyboard buttons that instruct the
craft's computer to carry out Program
63, thereby starting the landing se-
quence, But most of the people who
know Mr. Armstrong and Colonel Aldrin
are certain that they will want to take
over from the computer just before the
final approach starts and bring the LM
in themselves. Even 0, most of the trip
down from the command module, or-
biting about 69 miles above the moon,
will be flown automatically or semi-
automatically.

°

The astronauts will start down exactly
as Apollo 10 did, but when they reach
an altitude of 50,000 feet, approximately
the lowest point reached by Apollo 10,
the Apollo 11 astronauts will blast their
rocket, aimed ahead of them, to slow
themselves down. During the next 12
minutes, the rocket will be blasting
continuously as the LM falls along a
steadily steepening trajectory to the
landing site 250 miles away, near the
southwestern shore of the Sea of Tran-
quillity.

At an altitude of about 7,000 feet,
when the landing is just three minutes
and 22 seconds away according to the
flight plan, they will have a good view
of the site. The astronauts will scru-
tinize it carefully to see whether it is
as flat and smooth as the Apollo 10
crew said it was; if it isn’t, they will
pick a better spot in the vicinity, get a
fix on it through a gauge imprinted on
the left-hand window, and quickly punch
the information into the computer.

The exact moment when Mr. Arm-
strong takes control of the craft is up to
him, though it will probably be during
the last couple of minutes, when the
LM, at about 500 feet, will be descend-
ing vertically at about 13 feet a sec-
ond and moving horizontally across the
moon at a little under 60 miles an
hour—a speed more appropriate to a
Curtiss Jenny than to a spacecraft. To
take control, Mr. Armstrong—who, as
commander, will be standing on the left
—will have to flick a switch trans-
ferring the throttle from automatic to
manual operation,

From this point on, he will have to
keep his hands near two levers: One,
-on the right, which looks like the han-
die of a sword, controls the craft’s at-
titude or the way it is facing; and the
other, on the left, which looks like a
sports car’s gear shift, controls all move-
ment of the craft—up and down, back
and forth, and side to side. It is the
throttle for the main rocket, the only
one in existence whose thrust is ad-
justable, like a jet engine's, over such
a wide range.

Out of his small, three-cornered win-
dow, Mr. Armstrong will see a triangular
patch of brownish gray moon that looks.
like a mud flat extending emptily to
the horizon which, at 500 feet, will be
approximately 12 miles away. One of
his first jobs may be to stop the LM's
horizontal movement, which he can do
by pulling back on the right-hand lever
so that the LM's attitude changes, the
craft pitching slightly backward so
that the rocket's jet aims ahead,
He will know when the LM is sta-
tionary horizontally (it is still moving
vertically down) by looking at a gauge
resembling a small television screen
set into the dashboard in front of him
at eye level. On it there are two lines,
and when they intersect at the center
of the screen they show that the hori-
zontal movement is zero.

The cockpit of the LM is battleship
gray and softly lit like a jet sirliners.
The astronauts are surrounded by
enough knobs and levers to make Ralph
Nader wince. (They should be well pro-
tected inside their spacesuits, which are
28 layers thick. The suits are not in-
flated during the descent as it would

LANDING : In last phases of the descent from

50,000. feet, “Eagle” is to assume a
vertical position, gradually. It
lands after crew- inspects surface.

INSPECTION OF
LANDING SITE

After crew explores surface, ascent
stage of lunar module is to blast off
and rejoin the orbiting mother ship.

make handling the spacecraft dificult,
but the astronauts will be wearing their
helmets, and if the pressurized cabin
should spring a leak, they may find
themselves blowing up, automatically,
like balloons.)

In spite of the bewildering array of
dials and switches, the only ones Mr.
Armstrong will need for the manual
landing are not more numerous than
those in a small airplane, and most of
these will be centered at eye-level on
the dashboard in front of him. (Colonel
Aldrin, standing on Mr. Armstrong’s
ight, will heve a duplicate set) Perhaps
the most important is one the astro-
nauts call the eightball, a free-floating
globe set into the dashboard that acts
like a carpenter's level, If Mr. Armstrong
finds the eightball eskew, and the LM
tilted, he can push the lever in his right
hand until the small jets spotted around
the outside of the craft have pushed
the LM upright.

The ride down should be as smooth
as an elevator’s, though it may be a
little disconcerting, like the descent in
one of the outdoor elevators in the Eiffel
Tower. Astronauts, however, are not
supposed to get vertigo. During the
final vertical descent, the craft, riding
down on its rocket, is supposed to slow
from 13 feet a second to three feet
a second, though to Colonel Aldrin,
who will have done the navigating, and
who will now have more time than Mr.
Armstrong to look out the window,
the rate of descent may seem greater
than it is. Already the Hypatia Rille and
the Moltke Crater, two landmarks to
the south that he will have used to
locate the landing site, will have dis-
appeared, Because the moon is smaller
than the earth, objects will vanish faster
over the horizon, giving the illusion
of a rapid fall; and the horizon itself
will be constricting alarmingly around
the LM, as though the moon were in
a hurry to swaliow it up.

A thin gauge to the right of the eight-
ball will tell the correct rate of de-
scent, as determined by radar, and if it
Is a little faster than it should be, Mr.
Armstrong can flick a little toggle
switch by his left hand and it will
increase or decrease the rate of descent
in increments of one foot a second.
He will also have an eye on the fuel
gauge, about eight inches above the
eightbell, which flashes in electronic
digits the percentage of fuel remaining
in the tanks. As the rocket burns fuel
voraciously, the thrust must constantly
be adjusted to compensate. for the loss
of weight, a delicate balance that he
can keep track of by looking at another
meter, just right of the vertical descent
gauge.

The windows of the LM are canted
inward so that Mr. Armstrong and Col-
onel Aldrin will have a better view
of the surface when they come to pick

the precise spot for the landing. As
they will be coming down in the early
morning, the sun will be low in the sky,
throwing the flat ground into as much
contrast as possible, The myriads of
small craters, just a few feet in diam-,
eter, will be filled almost to their britps;
with inky blackness—just their western:
rims will be touched with sunlight—.
and the medium-sized stones will be
casting lengthy shadows. Mr. Armstrong
can cut the vertical motion of the craft
to zero and dart from one hopeful spot

to another; he will probably try to keep

moving across the surface to avoid the
cloud of dust the rocket will kick up.
As the LM flits about, he will try to.
keep from looking into the sun, which
can be blinding, and before he settles
down onto the ground he will try to
shift the LM's attitude so the sun is
to the side. He won't have much time
to look around as the LM's fuel supply,
kept to a minimum to make the craft
light, has about 60 seconds left.

If he cranes his neck, Mr. Armstrong
will be able to make out the LM's for-
ward footpad as it touches the ground,
but since the rocket may be kicking up
a terrific cloud of dust, even though
he may try to land with some forward
motion to leave it behind, he may never-
theless see nothing but the inside of a
dark gray duststorm. In the moon’s low
gravity, the dust cloud would take some
time to settle, Consequently, a blue
light just above the eightball will flash
on when the LM is about five feet
from the ground—the length of the three
landing probes that hang down like
feelers from three of the LM's four feet.

.

Mr. Armstrong may turn off the rock-
et as soon as he sees the blue light and
drop the remaining five feet, or he may
prefer to settle all the way onto the
moon before he shuts off the engiri,
which he will do by pushing with his
left hand a black-and-white button sur
rounded by a yellow cross hatching
and labeled, simply, STOP. The sooner
he snuffs out the rocket the better, for
the blast may weaken the ground under
the LM, possibly digging a crater that
could be six feet in diameter, A serious
tilt could endanger the LM's take-off
later.

stronauts will land with their
knees slightly flexed in case there is
a jolt (though it it estimated to be less
than the equivalent of a three-foot jump
on earth) and if they need to they can '
grab onto some white bars set into the
dashboard in front of them. As thé
LM’s footpads settle onto the moon,
the three landing probes will snap off,
The feet should sink into the ground
ss far as they would on a wet sandy
beach. The LM's legs telescope down
(they are stuffed with a sort of honey-
comb material that compresses to ab-
sorb shack), so the touchdown couldsbe
imperceptible.

Not unnaturally, the astronauts’ first
task will be to rehearse the procedures
for taking off again.
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HE CREW

What Kind of Men Are They?

By WILLIAM K. STEVENS

EIL ARMSTRONG walked into the
jacket draping his small-boned 5-
foot-11-inch frame, his blond hair part-
ed on the left and slicked down like a
Sunday schoolboy’s. He was about to
talk with a stranger, and his 0dd sort of
lopsided grin suggested he was trying
bard to meet the stranger halfway.
‘That does not appear to come easily to
the commander of America’s first lunar
landing mission, the man chosen to set
first foot on the moon. He is surrounded
by protective walls of shyness and mod-
esty. There is an almost palpable air of
reserve about him. During a chat in
Hoston—his part in a round-robin of
conversations with the men of Apollo 11
—Mr. Armstrong comported himself
formlly, weighing his words carefully,
often pausing inordinately long before
delivering a sparse answer o a question.
On the basis of such an encounter,
you would never know that he was a
champion chug-a-lugger of beer in the
night spots around Edwards Alr Force
Base on the Mojave Desert of California,
where he once flew the X-15 to the
fringes of space and earned a reputa-
tion as one of the world's best test pi-
lots; or that he is a shrewd player of
the stock market; or that among close
friends, he is one of the most cherished
of companions; or that he has lived for
one thing—flying—ever since he was
a precocious, introverted little boy who
often would rather stretch out with a
book on the living room floor than play
with other children.
Lieut. Col. Michael Collins, pilot of
the ‘Apollo 11 command ship, was &s

are not scientists seeking fundamental
truth — although astronauts on future
flights will be — but supremely self-
confident pilots, who like action; and
highly disciplined engineers whose nat-
ural habitat is the sometimes bewilder-
ing technology of the electronic age.

From one point of view, they are the
most flexible and versatile components
in what is perhaps the most complex
technological system ever devised. But
they are also in many ways ordinary
men, Who, despite an extraordinary psy-
chological stability, display very human
foibles of personality.

All three astronauts were born in
1930 as the nation skidded toward the
bottom of the Great Depression—Colo-
nel Aldrin on Jan. 20, Mr. Armstrong
on Aug. 5, and Colone! Collins on Oct.
31. But all three were sheltered from the
ravages of that depression. None has
ever come close to privation.

All three are expressions of the domi-
nant values of the broad American mid-
dle class, but each represents a differ-
ent current in that mainstream of so-
ciety.

N the late eighteen-sixties, families
I of stolid German farmers and mer-

chants fleeing the draft under Bis-
marck's blood-and-iron foreign policy
emigrated to northwestern Ohio, and
in succeeding years mixed their blood
with that of the descendants of Revo-
lutionary War veterans who settied the
country in the eighteen-twenties, when
the Shawnee Indians were still vigor-
ous. This produced a culture whose

A ll-yelmlrl Armstrong (kneeling second from the right) joined flyers at air-
port in Wapakoneta, Ohio. He won his pilot's license before driver's license.

open and breezy in the interview as
Mr. Armstrong was reserved. He is
slightly, almost delicately built, with
merry brown eyes and dark brown hair
that is receding gradually toward the
crown. He was in shirtsleeves, with a
pencil behind his ear, and he sat down,
threw his leg over a chair and talked
animatedly. “Stay casual” has always
been his unspoken motto.

This manner seems to mask much,
t0o. Hidden is the fact that Mike Col-
lins's existence was drifting and unfo-
cused until late in life, leading some of
his colleagues to expect that he would
never do anything special. But lurking
beneath the casual exterior all along
were a hard competitiveness and deter-
mination. These qualities, which make
him the untouchable handball champion
among astronauts, also made him an
astronaut in the first place, once a late-
blooming excitement about space flight
gave his life an organizing focus.

Col, Edwin E. (Buzz) Aldrin Jr., who
1s o join Mr. Armstrong on the moon's
suriace, gives an immediate impression
of suave urbanity. His disappearing
blond hair, once thick and curly, is
closely cropped, accentuating his pro-
truding ears. But the graying sideburns
he sometimes wears counter the stereo-
typed image of The Astronaut. During
the conversation in Houston he wore a
stylish, subdued aqua suit with a crisp
handkerchief in the pocket, flashed two
rings on the right hand and one on the
left, crossed one knee over the other,
and sat toying with a pipe as he talked.

Behind this urbane demearnor Is an in-
telligence that very nearly enables him,
some of his colleagues say, to compute
orbital maneuvers in his head. The suave
manner covers a fierce ambition and
an enthusiasm so intense that Colonel
Aldrin has been known at times to irri-
tate associates and friends with his as-
sertiveness and compulsion to talk busi-
ness. And the stylish clothes hide a well
conditioned body whose individual mus-
cles are under disciplined control, an
asset that has made Colonel Aldrin prob-
ably the most accomplished of the six
Americans to “walk” in space.

Collins, who set out yesterday to
accomplish the first manned land-
Ing on another celestial body, are among
the supertechnicians of their day. They

)
q STRONAUTS Armstrong, Aldrin and

dominant verities still include hard work,
honesty, church on Sunday and the Re-
publican party.

Neil Alden Armstrong was born of
that heritage, and into that culture, in

reading books to him, and constantly
talking with him produced a very bright
litle boy who talked early, read 90
books during the first grade and skipped
the second grade because he could read
on a fifth-grade level. Later, at Wapa-
Koneta's Blume High School, he flour-
ished in science and mathematics, study-
ing calculus outside of school and
teaching science and math courses tem-
porarily during the illness of Grover
Crites, the teacher who encouraged and
guided him in his advanced studies.

Always small, younger than most of
those in his classes and looking even
younger, Neil developed into a shy, un-
sertive, not particularly athletic boy.
His younger brother, Dean, recalls that
although Neil moved in a small circle
of close friends who went to the normal
teen-age parties of the day, he seldom
had dates in high school; that he went
away to Purdue University in Indiana
at age 17 an immature, withdrawn
youth, and that he grew into a man
and developed an underlying self-con-
fidence only when he left Purdue after
two years to become a Navy combat
pilot.

Neil, at age 20 the youngest man in
his squadron, flew 78 combat missions
off the carrier Essex during the Korean
war. Kenneth Danneberg of Englewood,
Colo,, a squadron-mate of Neil's aboard
the Essex, recalls that on one mission
much of the wing of Mr. Armstrong’s
jet was clipped off by a cable strung
by the Communists across the North
Korean valley made famous in James
Michener's “The Bridges at Toko-Ri"
Nell won the respect and admiration of
the older pilots by nursing the plane
back over friendly territory, then bail-
ing out safely.

Neil's obsession with flight began on
a casual family excursion o the Cleve-
land municipal airport when he was two
years old. Four years later, a frightened,
White-faced Stephen Armstrong took a
delighted six-year-old Neil for his first
plane ride in a Ford Tri-Motor. A year
later the boy built his first 10-cent
model plane, the first of hundreds of
models to grace, and sometimes clutter,
his bedroom over the next several years.
He worked as a teen-age greasemonkey
at Wapakoneta’s small airport; he paid
$9 an hour for flying lessons, and won
his pilot's Ticense before he was licensed
to drive a car. He built a wind tunne!
in the basement of the Armstrongs’
tree-shaded two-story white clapboard
house. He collected vintage issues of
the magazine “Alr Trails,” and was as
upset about thelr loss as about anything
else when, years later after he became
an astronaut, his house burned down in
Houston.

“With Neil" says Paul Haney, the
former Voice of Apollo, “flying comes
on like a religion. When he talks about
the Wright brothers his voice is almost
hushed. He took along a part of the
Wright fiyer on his Gemini mission, like
it was a piece of the True Cross.”

Aside -from aeronautics, the young
Neil filled his time with Boy Scout ac-
tivities, reading, playing baritone horn
in the school bnnd and for a jazz combo
he organized, learning the piano, and
making his s forays into space sci-
ence. Several such forays were made
in the backyard observatory of Jacob

the living room of his
farm house six miles southwest of Wap-
akoneta (population about 7,000), a
place whose open manners, broad, tree-
lined streets, and abundance of old-
fashioned, two-story clapboard houses
make it almost & model of small-town
mid-America,

Neil was the first of three children of
Stephen Armstrong, a sometimes bluff
but usually gentle and smiling state em-
ploye who spent Neil's formative years
as an auditor of county records around
the state, a job in which he once helped
to send some cheating Cleveland officials
to prison; and Viola Engel Armstrong,
a slim, gracious woman who has al-
ways been drawn to music and books,
and whose attitudes influenced her son.

“My parents are characteristic of the
area where I grew up,” the astronaut
said in Houston. “At the risk of being
wrong, it was my observation that the
people of that community felt it was
important to do a useful job and do it
well”

Young Neil began working part-time
at age 7, cutting grass in a cemetery in
Upper Sandusky, Ohio, for 10 cents an
hour and progressing as a teen-ager to
stock boy in a Wapakoneta drug store.
This kind of thing was simply expected
in Wapak, as the local residents call
the town.

“I told all my children I hoped they
would pick out something worthwhile,
that would do some good for other peo-
ple, to set their goals high, do the best
they could, and they’d have a happy
life,” says Neil's mother.

Because of the elder Armstrong's rov-
ing job, the family moved from one
northern Ohio town to another six times
during Neil's first six years. But the
essential quality of family life remained
constant. Mrs. Armstrong put her finger
on one of its essential ingredients: “T
was an only child, and T was so thrilled
at having the children that I thought
I would never be as near to heaven.
Just being around them was enough for
me.” Young Neil flourished in an atmos-
phere of_such attention and care.

The hours Mrs. Armstrong spent leaf-
ing through magazines with her son,

Zint, s amateur
With his telescope, Mr. Zint could
bring the moon within 1,000 miles.
“Most of the kids would look for two
o three minutes and that would be
h” Mr. Zint recalls. “But Neil
Would ook and fook and look
For all of his shyness and apparent
immaturity, the teen-age Neil went about

Collins, at the age of 6, with his dog “Punch” on the
ernor’s Island in New York Harbor, The Collins family traveled a great deal.

Neil A. Armstrong, left, Air Foree Lieut. Col. Michael Collins, center, and Air Force Col. Edwin E. Aldrin Jr.

his activities with an inner drive and
quiet decisiveness that impressed his
friends and earned him this descriptive
line in the Blume High yearbook: He
thinks, he acts, 'tis done.”

A bigger, stronger, more experienced,
but still reserved and youthful-looking
Neil Armstrong returned to college aft-
er Navy service, then left Purdue in
1955 with an aeronautical engincering
degree and joined the National Aero-
nautics and Space Administration (then
the National Advisory Committee on
Acronautics). His father says he had
declined to remain a Navy flier parly
because of the semi-compulsory wining-
and-dining required to get ahead in the
naval officer corps.

The already-skillful aviator spent
the next seven years at Edwards Air
Force Base, becoming one of the most
accomplished test pilots in the world.
Characteristically, perhaps, he and his
wife, Janet, chose not to live in the
nearby town of Lancaster, Calif., where
most of the test pilots lived, but 1o ac-
quire and restore a former forest rang-
er's cabin in the isolated foothills of the
San Gabriel mountains. Those years
were marred by the death of one of the
Armstrongs’ three children, Karen, of a
brain tumor.

1f anyone was a natural to become an
astronaut, Neil Armstrong was it. He
was assigned as a pilot on the now-
defunct Dyna-Soar project, in which he
was to have flown a craft that was to
have been part spacecraft and part air-
plane. Apparently anticipating the end
of Dyna-Soar, which finally came in
1963, he applied for the astronaut corps.
In 1962 he became the first civilian to
be admitted to the corps.

.

DWIN EUGENE ALDRIN Jr. was

born of mixed Swedish, Dutch,

Scottish and English ancestry in
the affluent New York City suburb of
Montclair, N. J. He lived in that serene
enclave for the first 17 years of his life,
a relatively sheltered youth in a rela-
tively sophisticated environment.

He grow up as the highly prized only
son of a very proud man in a household
dominated by six women.

porch of home on Gov-

Col. Edwin Eugene Aldrin Sr,, United
States Army, retired, now a 73-year-old
resident of Brielle, N. J., has himselt
accomplished much i aviation, and has
brushed the fringes of fame, He learned
physics at Clark University under Dr.
Robert Goddard, the father of modern
American rocketry; he taught himself to
lanes; he served at intervals as
military aide to Gen. Billy Mitchell,
whom young Buzz Aldrin met as a boy
of five; he started what is now the Alr
Force Institute of Technology at Day-
ton, Ohio, and he set a Cross-country
flying record of 15 hours and 45 minutes
in 1929, the year before his son was
born.

.

Colonel Aldrin's work kept him away
from home a lot. For two yeers, when
Buzz was a budding adolescent, he was
gone altogether, having returned to ac:
tive duty in World War II. Edwin Jr.
was surrounded most Of the time by
women. There were two older sisters,
who let him get away with nothing.
There was his mother, who was at once
affectionate (the Aldrins, mother and
children, always Kissed good-by), letting
her children always know where she
was so they would feel secure, and in-
sistent that her children do their best.
here was his grandmother, whose last
name, coincidentally, was Moon. And
there was a woman Negro cook and a
Negro nursemaid.

Mrs. Fay Potter of Cincinnati, Ohio,
20 months older than the astronaut and
the younger of his two sisters, is re-
sponsible for her brother's nickname, As
an infant she could not pronounce
“brother.” “Buzzer,” as it came out,
stuck, and was shortened to “Buzz"
when the boy was about 10.

Mrs. Potter remembers Buzz as “a
typical rascal boy, a pest.” She describes
him as “forever moving, the kind of kid
that would drive a mother crazy, I
would think.”

“He was very active, but easy to
manage,” recalls Mrs. Alice Howard of
Montclair, who was Buzz's nursemaid
for most of his first nine years of life.
Despite the boy's easy manageability,
she said, he had a tendency suddeniy
to run off, disappear and cause great
anxiety. And he would not take naps,
but, in Mrs. Howard’s words, “would
get out of bed and sneak down the
stairs, and I'd have to push him back up
time and again.”

Buzz Aldrin was athletic from the
start. As a young boy he set up hurdles
in the back yard of the three-story,
seven-bedroom home next to a park at
25 Princeton Place in Montclair. He
walked on stilts, set up a chinning bar
and did calisthenics, Today, Mrs. Potter
says, he does “the most fantastic exer-
cises” on the beach. When the popular
Royal Canadian Air Force exercise
book was published, an adult Buzz Al-
drin turned to the last page, reserved
for champion athletes, and zipped
through the whole series.

The boy had his share of traumas.
‘There was the time he came home and
found that the adult white mice he kept
had eaten their young, and burst into
tears; and the time a big wave knocked
him down on the beach, causing him
to fear water for a long time after-
ward. But mostly he was a happy,
healthy, blond boy who was able and
willing to respond to his mother's
expectations,

“Mother was very demanding of ex-
cellence, in a nice way,” Mrs. Potter
says. “She provoked us to do our best,
but she never attacked our self-respect.
She never hurt me, that I recall.”

When Buzz was pushed shead into
first grade a year early because he was
bored with the second year of kinder-
gacten, then required in Montclair, he
ined every nerve to prove he could
make good,” recalls Miss Rita Hogan of
Montclair, now a retired teacher, who
inherited Buzz in the second grade. “In
school,” said Miss Hogan, “he was all
‘business.”

The astronaut himself believes the
seven summers he spent at a boys’ camp
in Maine had much to do with shaping
his personality. “It was the compet
tion, the athletics, being with people
he said. “Schooling didn’t reaily pro-
vide that.” The camp “turned him into
a real boy-kid,” Mrs. Potter says.

In fact, the camp turned him into such
‘boy-kid” that as high school ap-
pmaLhed. Buzz's passion for sports sent
his grades into a downward spiral, They
rebounded penmanently to A's and B's
after his parents convinced him his
college prospects would be bleak if
he did not get back on the track. He
graduated in the upper tenth

The Buzz Aldrin of high school days
took a full part,in the social activities
of the time, but there was much about
him that was unusual. These aspects are

Aldrin, about 13. He was a versatile
football player on high school team.

recalled by his former football coach,
his former mathematics teacher, and a
former classmate.

‘The coach, Clarence Anderson, once
asked the 110-pound Buzz to switch
from halfback to fill the vacant center
spot on what turned out to be a state
championship team. “He accepted it as
a matter of flc(, like Tm a team man

never made a bad pass from center. He
had backbone, heart and guts.”

Allen Dumont of Montclair, Buzz's
former classmate, who now hunts ex-
ecutive talent for a major management

consulting agency, recalls: “He was the
most physically and mentally disciplined
guy I've known, then and now. He spent
his time on serious things. There was
not much clowning around.”

And William Filas, the math teacher
at Montclair High, recalls: “He seemed
to enjoy success where you can see suc-
cess, as in solving math problems. There
was no attempt to outshine other stu-
dents on a commonplace problem, but
when it came to deep analysis and
thought, he had this drive to excel. He
was a natural in mathematics, and he
gave the appearance of being absolutely
sure of himself at all times,

These qualities enabled him to gradu-
ate third in the class of 1951 at the
United States Military Academy. Hav-
ing grown up in an aviation houschold
and gone to West Point at a time when
the Air Force was viewed as the coming
service, Buzz decided to become a pilot.

Eventually he wound up flying an F-

Continued on Page 39
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[ THE DECISION]
Space and Power Politics

By JOHN M. LOGSDON

OW it is time to take longer

\. strides—time for a great new

American enterprise. 1 believe
we should go to the moon.”

On May 25, 1961, in these words,
President John F. Kennedy asked the
Congress and the nation to accept a
commitment to send Americans to the
‘moon “before this decade is out.”

‘This request was a manifestation of
his decision to use space achievement
as an instrument of national strategy,
a means of advancing American pur-
poses in the world. This essay recon-
structs the process by which this de-
cision was ma

Although Mr. Kennedy's lunar land-
ing decision was primarily political, it
rested on a relatively firm scientific
and technological foundation. By 1961,
Americans had been thinking for some
time and in some detail about how to
£0 to the moon.

During the late 1950’s, in the process
of attempting to justify a military space
program, the Air Force and the Army
studied problems associated with manned

Mr. Logsdon is an assistant profes-
sor of politics at Catholic University
in Washington. His book-length study,
“‘We Should Go to the Moon:" Space
Policy and National Decision-Making,”
is being published by the M. I. T. Press,
Cambridge, Mass.

flight to the moon. One Air Force plan
in 1958 called for a high-priority effort
to land a man on the moon before the
end of 1965.

Until 1959, Dr. Wernher von Braun
and his team of German rocket engi-
neers worked under Army direction. At
the Army Ballistic Missile Agency at
Huntsville, Ala, they prepared elab-
orate plans for manned space flight.
Dr. Von Braun was a consistent advo-
cate of a program to land men on the
moon as soon as possible.

One proposal prepared in 1959 by the
Huntsville team called for an initial
landing in April, 1965, followed by es-
tablishing 2 12-man lunar base in No-
vember, 1966.

The National

his President’s Sclentific Advisory Com-
mittee to study the proposal, The com-
mittee report reached the President in
December. It concluded that “man-in-
space cannot be justified on purely sci-
entific grounds” and that a space pro-
gram targeted on a 1975 lunar landing
goal would cost between $34-billion
and $46-billion.

Mr. Eisenhower, upset by these cost
estimates and unconvinced of the scien-
tific justification for the proposal, re-
fused to approve NASA's plans for Proj-
ect Apollo.

He announced in his final budget ired
sage that “further tests and experim
tation will be necessary to :mbllsh it
there are any valid scientific reasons for
extending manned fhxh: beyond the
Mercury pro

When John Kennedy became Presi-
dent in January, 1961, the future of the
nation’s space program was uncertain.
Project M was undergoing severe
difficulties; the success of the project in
Jaunching an American into space was
not yet assured. The space agency had
no manned flight program to follow Mer-
cury, The Air Force had stepped up its
campaign to gain control of a greater
share of the manned space program.
The continued existence of NASA as an
agency with expenslve operanoml pro-
grams was ia some dou

The new Admm]s:nlmn did little at
first to resolve these uncertainties, Mr.
Kennedy had stressed the “space gap”
as well as the “missile gap” in his elec-
tion campaign. His Vice President, Lyn-
don B. Johnson, was known as a vigor-
ous supporter of a large civilian space
program.

After the election, Mr. Kennedy had
assigned Mr, Johnson special responsi-
bility for the space program. The man
selected to head NASA, James E. Webb,
had a reputation for strong leadership.
From these indications, it seemed that
Mr. Kennedy would pursue a more ag-
gressive space policy than bad Mr.
Eisenhower.

.
There were contrary indications, how-

Administration was established in 1958.
A first order of business for the new
space agency was getting America’s first
manned space flight program, Project
Mercury, under way.

‘Then, during 1959, space agency plan-
ners considered what manned program
should follow Mercury. They had two
broad alternatives: a program aimed at
developing an orbital space station and
one aimed at developing the capability
for flights to the moon.

Basing their decision solely on scien-
tific and technological criteria, the plan-
mers decided, almost two years before
Mr. Kennedy approved their choice,
that the better second-generation
manned flight program was that intend-
ed to send men to the moon.

‘While Dwight D, Eisenhower was Presi-
dent, he never approved any plans ad-
vanced for a manned expedition to the
moon or for the intermediate steps lead-
ing to that goal. President Eisenhower
consistently followed a policy of calm
conservatism with regard to space. He
did not believe that the political and
psychological impacts of space achieve-
ments were important factors in inter-
national politics, and he refused to allo-
cate resources to any program justified
primarily in such terms.

President Eisenhower's scientific and
economic advisers supported his attempt
to limit the funds spent on space spec-
taculars, preferring to concentrate Am
ican efforts on unmanned scientifi
commercial, and military space projects.

When, in 1960, the space agency
asked White House approval for Project
Apollo (then atmed at a circumlunar
flight by 1969), Mr, Eisenhower asked

ever. A task force commissioned by the
ident-elect to

a new
space policy was sharply critical of
NASA's manned flight programs.

The scientist heading this task force,
Jerome B. Wiesner, became Mr. Ken-
nedy’s science adviser. Exaggerated em-
phasis on manned flight, the task force
suggested, was distorting the over-all
balance of the space program and tak-
ing support away from more Instrin-
sically worthwhile unmanned activities.
The task force recommended that Mr.
Kennedy not endorse Project Mercury
and take the blame for its possible fail-
ures. A panel of the President's Scien-
tific Advisory Committee was formed
to review Project Mercury, with the pos-
sibility that the project might be can-
celed rather than risk the death or in-
jury of an astronaut.

For the first two months of his Ad-
ministration, Mr. Kennedy did not ac-
tively involve himself in space policy.
At the end of March, Mr. Kennedy,
though deep in deliberations over wheth-
er to intervene with American troops
in Laos, was forced to turn his atten-
tion to the space program.

The space agency refused to accept
a Bureau of the Budget decision not to
approve a large addition to the NASA
budget, an addition that implied the ap-
proval of Project Apollo, and requested
a meeting with the President.

On March 22, the President met with
NASA officials to hear their arguments
for immediate approval of Apollo (by
now aimed at circumlunar flight by
1967, and a lunar landing in 1969 or
1970). Mr. Kennedy deferred decision
at this time, indicating that he would
not decide on the future of NASA's

‘manned programs until later in the year,
after several Project Mercury flights.

Events in April convinced Mr. Ken-
nedy of the need to compete with :he
Soviet Union in space on an urgent ba
sis. On April 12, the Soviet astronait.
Yuri A. Gagarin, became the first man
in space. World reaction to the Soviet
achievement was almost unanimous
praise and admiration. The Soviet Un-
ion was quick to capitalize on the prop-
aganda significance of the flight, de-
claring that it demonstrated the superi-
ority of the Communist system.

The American reaction to the Gaga-
rin flight was disappointment and cha-
grin. For many, the filght came as al-
most as much of a shock as the Sputnik
1 flight of 1957. Many in Congress de-
‘manded an immediate response.

Mr. Kennedy told an April 12 news
conference that “no one is more tired
than I am” of the United States being
second in space. On April 14, Mr. Ken-
nedy called a meeting to discuss the
options for an American effort to com-
pete with the Soviet Union in space. At
the end of the meeting, Mr. Kennedy said
that there was “nothing more impor-
tant” than winning the space race.

During the foliowing week, Mr. Ken-
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present-

2
10 a joint session of Con-
gress on May 25, 1961, Be-
hind him are Vice President
Johnson and Sam Rayburn,
Speaker of the House. The
note at right was sent by
the President to Mr. John-
son month before Mr. Ken-
nedy made commitment.

nedy talked to hundreds of people about
the appropriate United States response
to the Soviet space achievement and
ahoul the proper direction and pace of

he United States space program. By
Apnl 20, the President had become con-
vinced, according to Dr. Wiesner, “that
space was the symbol of the twentieth
century.”

On that day, the President asked the
‘Vice President to conduct a study aimed
at answering these questions:

“Do we have a chance of beating the
Soviets by putting a laboratory in space,
or by a trip around the moon, or by a
rocket to land on the moon, or by a
rocket to go to the moon and back with
a man? Is there any other space pro-
gram which promises dramatic results
in which we could win?"

At the same time, the United States
became involved in the Bay of Pigs op-
eration. Dr. Wiesner recalls that the Bay
of Pigs put Mr. Kennedy “in a mood
to run harder than he might have.” Ted
Sorensen suggests that the United States
loss of prestige in Cuba coupled with
Soviet prestige gains following the Ga-
garin flight “pointed up the fact that
prestige was a real, and not simply &
public relations, factor in world affairs."

During the two weeks following April
20, Vice President Johnson conducted
the study of the space program Mr.
Kennedy had requested. On April 22,
NASA told Mr. Johnson that “there is a
chance for the United States to be the
first to land a man on the moon and

MEHORANDUM ¥OR THE VICE PRESIDENT

In accordance with our conversation I would like for you as

Chalxwnn of the Space Council to be
Suvey of where we stand in spaces

1.

by a xocket o go to

1s there any other spa:« program vhicl  pronises
dramatic Tesults in which ve could v

tions

b

Are vie making maximun
neccssary xesults?

T have

.

/s/ Jobn Fu Xennedy

Do we have a chance of beating the Soviets by
putting a laboratory in space, or by a trip around
the moon, o by a zacket to 1and on the moon, oF

How much additional would it cost?

Axe ve working 24 hours a day on existing prograns
If not, why not? 1£ not, will you make reconeenda~
to me as to how work can be Speeded wp.

In building Large boosters should ve pot out
emphasis on mclear, chemical or 1iquid fuel, ox
2 Combinstion of these three?

ave asked Jim Webb, Dr. Wiesner,
and other vesponsible officials to cooperate with you fully.
appreciate a report on this at the earliest possible momeat.

return him to earth if a determined na-
tional effort is made.”

The space agency suggested 1967 as a
possible target date for the earliest at-
tempt at such a feat. On April 24, Mr.
Johnson heard representatives of the
military se d Dr. Von Braun
discuss their views on the space pro-

ra

Sitting with Mr. Johnson at this meet-
ing were three close friends; George
Brown, of the Houston construction com-
pany of Brown & Root; Frank Stanton,
president of the Columbia Broadcasting
System and Donald Cook, of the Amer-
ican Electric Power Corporation.

Air Force Gen, Bernard Schriever told
the group that a manned lunar landing
program should be adopted because “it
would put a focus on our space pro-

gram.” Dr. Von Braun said that the Unit-

e States had “an excellent chance of
beating the Soviets to the first landing
of a crew on the moon,” probably by
1967 or 1968.

On May 3, Mr. Johnson met with the
chairman of the Senate space committee,
Senator Robert S. Kerr, and its ranking
Republican, Senator Styles Bridges.
Space agency officials briefed the Sen-
ators on possible means of accelerating
the space program. NASA had not yet
specified what degree and direction of
acceleration it favored; by the end of the
meeting Mr. Johnson was demanding
that NASA come forth with specific
proposals.

On Thursday, May 4, Mr., Johnson
learned that he would be leaving the

‘April 20, 1961

—

in charge of making an overall

moon and back with a man,

effort? Ave we achieving

Secxetary Mcllanara
1 would

following week on &n inspection tour of
Southeast Asia. He asked NASA and
Department of Defense officials to meet
over the weekend to prepare detailed
recommendations for submission to the
President,

On the next day, Alan B. Shepard was
successfully launched on a 15-minute
suborbital flight, becoming the first
American in space. A mood of national
euphoria following the flight removed
whatever political obstacles might have
remained to a dramatic acceleration of
the American space effort.

On Saturday, space and defense offi-
cials met at the Pentagon. They agreed
that the nation should undertake space
programs for prestige, as well as for
other reasons. They also agreed that the
first program with a large prestige pay-
off in which the United States had a
chance to be first was the lunar land-
ing project.

If the United States decided to under-
take such a project, they thought that
it should be publicized in some dramatic
fashion, such as selting a lunar landing
as a national goal.

In picking the lunar landing as the
central feature of an accelerated space
program, the Pentagon group had no
firm intelligence estimates on whether
the Soviet Union was already embarked
on a similar undertaking.

.

The group formulated a program call-
ing for across-the-board United States
pre-eminence in space. Not only would
the United States undertake to beat the
Soviet Union to the moon, but other
space programs in which the United
States could excel would also be accel-
erated.

These recommendations were incor-
porated in & memorandum signed by Dr.
‘Webb and Secretary of Defense Robert
S. McNamara. The memo was delivered
to the Vice President on May 8; Mr.
Johnson added his approval to the rec-
ommendations and forwarded the mem-
orandum to the President on the same
day. On May 10, Mr. Kennedy ratified
the recommendations, without change.

One remaining area of controversy
was the schedule that Mr. Kennedy
should announce for the lunar landing.
Budget plans were based on a 1967 tar-
get date, and the first draft of Mr.
Kennedy's speech announcing the deci-
sion mentioned that year as a goal.

The space agency, realizing the diffi-
culty of meeting distant target dates,
suggested that the President should set
the date for the landing as within the
decade, and the White House accepted
the suggestion.

On May 25, Mr, Kennedy announced
his decision. In the following months,
Congress approved the acceleration of
the space program, almost without dis-
sent.

.

The lunar-landing decision was the
product of a long and complex process,
one typical of the way in which major
national decisions are reached. As In all
such decisions in the pluralistic Ameri-
san political system, a wide variety of
Interests were served by the decision
10 0 to the moon.

For those who had always favored a
large-scale space program, the lunar-
landing project provided a focus around
which that program could grow. For
those planning future space flights, the
moon was the logical first step in man's
exploration of his universe.

For the American nation, stung by
continued Soviet space firsts and inse-
cure in its position as the leading world
power, the lunar-landing decision was a
congenial means of restoring national
pride and of once again demonstrating
the superiority of the American way of
life.

All of these views converged on the
White House. John Kennedy, at first
uncertain but finally convinced that the
United States should accept the Soviet
challenge and seek to be first in space,
calculated the costs, weighed the need,
and finally decided that “we should go
to the moon.”

Kennedy Listened, Raised Questions, Deliberated, Then Acted

By THEODORE C. SORENSEN

HE decision to go to the moon was
not made by the Cabinet, the Na-
tional Security Council ot even the

National Space Council. Nor was it made
merely to compete In the Cold War
or to recoup lost prestige. It was made
after intensive study and for a variety
of complex reasons by one man, John

F. Kennedy, 3th President of the
United States.
As was true of most of President

Kennedy's decisions, there was no one
day when the final choice was made.

Mr. Sorensen was Special Counsel to
President Kennedy. He is now a
in the law firm, Paul, Weiss, Goldberg,
Rifieind, Wharton & Garrison.

Months, indeed years, of discussion
and deliberation were reflected In his
conclusion. Expert analyses and wise
counsel were sought from many. A
tentative premise grew into a firm con-
clusion only after it had been carefully
studied, the costs calculated, the re-
sponsibilities allocated and the Congress
consulted and convinced.

If there was one day that was more
crucial than all the others, it may well
have been April 14, 1961. Two days
before, the Soviet Union had awed the
world by becoming the first nation to
place & man in orbit.

The wondrous flight

in rocket thrust and manned space ex-
ploration.

M. Kennedy had wired congratula-
tions to Mr. Khrushchev on April 12
and accelerated his own thinking on the
subject. On Friday morning, April 14,
he asked me to conduct a brief review

of America’s options in the space race

and report to him that evening just
prior o his discussing the subject with
a Time magazine correspondent,

Joined by Budget Director David
Bell, T called to my office White House
Science Adviser Jerome Wiesner and
Deputy Space Administrator Hugh
Dryden, the two foremost experts in
Government on this nation’s pros
in space and with somewhat differing

points of view.

.

After several hours of probing and
prodding, we briefed the President on
our tentative conclusions: If the United
States, in order to demonstrate con-
vincingly to all the world the leader-
ship and superiority of our science and
strength, felt compelled to compete
with the Soviet Union in dramatic
manned space achievements, the 1
ter's early lead in big-booster develop-
ment made it unlikely that this coun-
try, no matter how much we
accelerated our effort, could score a
“first” in reaching any of the inter-

mediate rungs on the ladder of manned

of Yuri Gagarin dramatized as nothing
else could the Soviet Union's superiority

astronaut orbits

pace P
lasting scveral days, then two and

three men in an orbiting spacecraft,

then possibly a space laboratory, per:
haps a fixed space waystation, and
eventually of the

Join in a cooperative space effort,
le!by assuring lll the world that nei-
seek to domi-

moon without landing.

1f the Soviets still disdained to co-
operate with our comparatively infant
effort, we in all likelihood would Jag
behind on all of those steps, which
nevertheless had to be taken. We had
little or no chance to be “first” until
the most dramatic step of all was to
be taken: landing space explorers on
the moon and safely returning them
to earth.

A highly concentrated effort might—
and it was no more than a “might"—
enable this nation to achieve that pow-
erful victory for peace, if we started
pointing in that direction immediately.

The President listened, questioned,
deliberated. A dozen more immediat
crises were on his mind, ranging from
the Congo to Laos to the Bay of Pigs.
The conservative mood of the Congress
Was not receptive to controversial new
spending programs.

A race in which one’s competitor
advanced in secret, virtually uninhib-
ited by the limitations necessarily im-
posed by a constitutional democracy,
was not a welcome undertaking.

°

He would not make a final commit-
ment to us or the Time correspondent
that evening. But it was clear to me
from his questions and reactions that
in his heart a decision was taking
shape: If the Soviets still refused to

nnte this new oc:m through national,
military or other hostile means, the
United States would focus its space ef-
fort on being first to the moon.

Six weeks later he stood before the
Congress announcing his decision. The
preceding 42 days of intensive study,
led by Vice President Johnson as chair-
man of the Space Council and con-
ducted principally by Secretary of De-
fense McNamara and James E. Webb,
head of the space agency, had pro-
duced documented answers to the
President’s questions on cost, manpow-
er, alternatives and administrative re-
sponsibility.

Nevertheless, he sensed as he spoke
an air of skepticism in the House cham-
ber. For the first and only time in his
four addresses to the Congress, he
tunpoﬂrily u; nu text aside and

it if somewhat
une'ven eﬂm to lluln mln all pres-
ent understood the magnitude of this
task.

A few weeks earlier the first launch-
ing of an American astronaut into
space had won acclaim for the pro-
gram on Capitol Hill. But “unless we
are prepared to do the work and bear
the “burdens to make it successful”
President Kennedy pleaded, an under-
taking of this size and risk should not
be started.

Congress overwhelmingly voted to

“set sail on this new sea,” as JFK
described it. Like many of his decisions,
his determination to land a man on the
moon and return him safely to earth
would show its most striking results
long after he was dead; and its origin
was credited by him to many of his
advisers as well as his predecessor.

But is many ways the decision was
uniquely his own.

The level of support provided to the
space program under the Eisenhower
Administration would not have achieved
2 lunar landing until a decade after
the Russians, if lhen

The lag in this nluons space effort

‘had been criticized in his
the Presidency

sluggishness and complacency, that had
gripped a country he wanted to get
“moving again.”

A nation on whom world leadership
had devolved at least ln part because
of its productive wealth and inventive
genius could not afford to mount only
a second-rate, second-best effort in this
new age, The idea of going to the
moon was consistent with his sense of
national history and his sense of human
adventure.

Frequently he expressed the hope
that the United States and the Soviet
Union could cooperate closely in this
effort to save the waste and duplica-
tion inherent in a “race.” But he under-
stood Moscow's unwillingness to talk
seriously about cooperation until Wash-

ington had some serious bargaining
power or potential contribution in this
area.

President Kennedy's 1961 decision
was not an open-ended, unconditional
commitment, however, He sought per-
sistently if not always successfully to
cut the fat and the frills out of the
burgeoning space program. He wanted
all possible safeguards of astronauts’
lives, even if they delayed the moon
proj

He was unwilling to see this pro-
gram absorb a disproportionate share
of our scientific and engineering talent
and effort.

Above all, even then — before the
nation had fully recognized the extent
to which our cities and schools and
promise of equal opportunity had de-
teriorated, before the: massive escala-
tion in Vietnam had distorted the
Federal budget—even then he regard-
ed his programs for education, conser-
vation, health and full employment to
be more important than the space

He would be proud today that the
United States had become, as he
hoped, “the world’s leading spacefaring

nation”; but he would not be satisfied
with the Congress’s voting NASA more
funds than the agency wanted while
cutting back on schools and libraries.

He wanted to win the space race;
but no competition was more important
to him than “the race between educa-
tion and chaos,




THE NEW YORK TIMES, THURSDAY, JULY 17, 1969 & L 33

The hopes and dreams
and good wishes
of.everyone on earth
ride with you

The whole world is watching and waiting as Apollo 11 carries you to your
great adventure. Good journey, happy landing, and triumphant splashdown
to Neil A. Armstrong, Col. Edwin E. Aldrin Jr. and Lt. Col. Michael Collins.

Macys
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$24-Billion for Big Push to the Moon

By JOHN NOBLE WILFORD

HE Space Age was in its fourth

year when the long countdown for

the voyage to the moon began in
the spring of 1961.

President Kennedy's decision that
year to put a man on the lunar surface
by the end of the nineteen-sixties set in
motion the greatest mobilization of men
and resources ever undertaken for a
peaceful project of science and explora-
tion.

This vast, diffuse and far-flung effort
was to be directed and welded into 2
snwothly functioning enterprise by the

ing National Aeronautics _and
spm Administration, which, like Presi-
dent Kennedy's decision, was born of
reaction to a Soviet triumph in space.

In ber, 1957, the Soviet Union
had sent into orbit the first artificial
edrth satellite, Sputnik 1, shocking an
American public that had grown used
1o the idea that technological superiority
rested with the United States and touch-
ing off a somewhat panicky effort to
catch up to the Russians.

In that climate, Lyndon B. Johnson,
then the Democratic leader of the Sen-

swtmk 1's launching in the creation of
NASA—a powerful new civilian agency
to oversee America’s venture into space
—out of the old National Advisory
Committee for Aeronautics.

Once President Kennedy's decision
was made it fell to James E. Webb, a
former director of the Bureau of the
Budget and NASA’s administrator from
1961 until last October, to persuade
Congress to finance the flight to the
moon.

The effort was to cost $24-billion, not
including $392-million for Project Mer-
cury and $1.3-billion for Project Gemini,
the precursors of Project Apollo, the
‘moon venture itself.

Mr. Webb succeeded. The space
agency’s annual budget grew from
$966.7-million in fiscal year 1961 to
$5.25-billion in fiscal year 1956, the
pelk year of the development effort for

Thl: ‘momentum of the lunar landing
project was to spark a rich variety of
unmanned space activities as well—
nearly $10-billion worth in a 10-year
period. Only 21 of more than 250 major
rocket launchings carried out by NASA
have involved astronauts. The un-
manned launchings, about three-quar-
ters of which succeeded, have carried
‘weather or communications satellites or
scientific experiments, or have borne
robo to probe the moon and

planets.

°

As Project Apollo began to gain
momentum under NASA’s direction,
abandoned war factories sprang to life
as rocket assembly plants. A Massa-
chusetts hoslery mill was turned into &
Ieboratory for guidance instruments.
Piney Woods in Mississippi were cleared
for rocket test firings. A desolate
stretch of sand in Florida was trans-
formed into a billion-doliar moonport.
A network of tracking stations was
strung around the world on ships and
islands at remote sites in Africa and
Australia, A pasture outside Houston
was bulldozed for the flight control
center, a complex of training simulators
and test chambers, electronic com-
‘puters and control consoles.

The NASA investments had an favig-
orating effect on Southern localities that
became home to various aspects of
Project Apollo. Activity at the Cape
Canaveral and Kennedy Space Center
launching pads caused the population of
Florida’s Brevard County, historically a
sultry agricultural area, to soar from
24,000 to 224,000 between 1950 and
1965. The manned space program ac-
counted for the last five years of that

‘Hunt Ala, once u dedlning tex-
tile town, became the home
Marshall Space Flight Center, whn:h
developed the rockets for Project Apollo.
Its population grew by 90 per cent be-
tween 1960 and 1965, its employment

by 95 per cent.

Houston, which became the home of
the Manned Spacecraft Center, felt less
impact than the other areas because the
ical industry had al-

Houston stands to suffer least from the
budget cutbacks the space program is

pla They were drawn from disparate

Tnera was the “Langley crowd,” en-
gineers who had learned their trade at
YLangley, Va., in the old national advis-
ory committee. Under Dr. Robert R.
Gilruth, these men took leading parts
in designing the vehicles, plotting the
mission and training the astronauts.

There were “the Germans,” the most
prized booty of World War IL They
were the men who, under Dr. Wernher
von Braun, developed the first workable
ballistics rocket, Hitler’s V-2 at Peene-
miinde on the Baltic Sea. After Ger-
many’s defeat, the United States Army
‘brought Dr. Von Braun and 118 aides,
their rocket blueprints and some cap-
tured V-2's to this country. From this
talent and experience came the design
for the moon rocket, the Saturn 5.

‘There were also the bright and eager
engineers at the Jet Propulsion Labora-
tory in Pasadena, Calif. Directed by Dr.
William H. Pickering, they developed
many of the guidance and communica-
tions techniques required for traveling
moon distances.

In addition, all three unmanned
scouting probes to the moon — the
Rangers, Surveyors and Lunar Orbiters
— were controlled from JP. They re-
turned the pictures and data reassuring
the men of Apollo that the moon,
though barren, harbored no insurmount-
able hazards to a manned landing.

And finally there were the men to fly
in this strange new realm. The three
Apollo 11 crewmen—Neil A. Armstrong
a civilian; and Col. Edwin E. Aldrin Jr.
and Lieut. Col. Michael Collins of the
Air Force—were chosen from a corps of
50 active astronauts, many of whom had
gone before them in pathfinding flights
to prove the spaceworthiness of the ma-
chines and to scout their landing site
on the moon.

These were ordinary men with fami-
lies and dogs, dreams and disappoint-
ments. They were extraordinary men
who had guided jet aircraft through
combat, risked their lives in experiment-
al planes, hardened their bodies, and
filled their minds with a knowledge of
the sophisticated instruments that would
get them to their destination. And they
were men With a high sense of adven-
ture. As Frank Borman, the Apolio 8
commander, said on his return from the
first flight around the moon: “Explora-

Six Leaders
Of Program

Thomas 0. Paine
Administrator of NASA

Former NASA Administrator

Sam C. Phillips
Apollo Program Director

Robert R. Gilruth
Director, Houston Center

Kurt H. Debus
Director, Kennedy Center

Wernher von Braun
Director, Huntsville Center

tion is the essence of the human spirit.”

But the biggest number of people
were those who worked for the aero-
space companies that had won con-
tracts from NASA to build the Apolio
“hardware.”

The North American Rockwell Cor-
poration built the Apollo spacecraft, the
second stage of the three-stage Saturn
5 and the enyncs lor all |hree mgr_s.

gineering
(:orpom.lon built the lunar momlh. the
craft in which the men

1glas
tion and the International Business Ma-
chines Corporation produced the other
main components of the Satum 5
rocket.

Apollo 11 is not, therefore, a lonely
Jjourney by romantics in search of an
unknown shore. It was carefully con-
ceived and elaborately planned. Never-
theless, there have been accidents.

‘The three astronauts who were to make
the first test flight of the Apollo com-
mand ship died in the flames that
broke out in their cockpit on Jan. 27,
1967. 1t happened suddenly and where
an accident was least expected —
the launching pad at Cape Kennedy,
dunng an unfueled countdown rehears-

ﬁemthaofﬂm'.hnemn—Vlml
1. Grissom, Edward H. White and Roger
B. Chaffee — plunged the Apollo pro-
gram and NASA into their gloomiest
period, a time of self-doubt and near-
paralysis.  Investigators  uncovered
“many deficiencies in design and en-
gineering, manufacture and quality con-
trol” in the project.

As engineers began picking up the
piecss, rebuilding the spacecraft and
subjecting it to more rigorous tests, a
growing number of Americans ques-
tioned the value of the project. They
‘Dbegan to look upon Apollo as a magnifi-
cent irrelevance.

Apollo’s critics usually raised these
‘basic objections: 3

QIt cost too much. This became an
issue debated in many an American
home as taxes rose, as the war in Viet-
nam imposed new strains on the Fed-
eral budget and as the nation’s long-
neglected social ills became more evi-
dent.

GThe money and talent could be more
usefully directed to down-to-earth prob-
lems. Riots on the campuses and in the
city slums, lingering poverty amid plen-
ty and rising crime left people disturbed

by different things toward the end of
the decade than they were when the
Apollo decision was reached.

Qit was a “childish stunt” to make
a race out of going to the moon and in-
sist on such an artificial deadline as the
end of the decade. The moon, they point-
ed out, had been there & long time and
showed no signs of disappearing any
time soon.

To those who argued that man should
first set his own earthly house in order
before going to the moon, Dr. Margaret
Mead, the anthropologist, replied that
they were “shrinking from the future.”
She declared: “A society that no longer
moves forward does not merely stag-
nate, it begins to die.”

Some scientists, while sharing the en-
thusiasm for moon exploration, felt that
it was being gone about in the wrong
way. They argued that it would have
been cheaper and less ri to send
unmanned vehicles to gather the rocks
and to probe the lunar surface.

.

John H. Glenn, the first American to
orbit earth, gave the following defense
of man's usefulness on a moon flight:
“Instruments that we design can only
measure what we know is there, Man
has the unique ability of course, to per-
ceive and relate to unknowns, and to
make judgments on these things as to
how he can use them or of what value
they are.

Opposition from the scientific com-
munity had largely died down by the
time the voyage began. Geologists and
physicists, chemists and biologists are
cager to learn of the moon’s secrets.
They want to know what the moon is
‘made of and how it came to be, whether
it ever had any form of life or has any
now.

They also want to know from the
moon some of the secrets of the earth.
For preserved on the surface of the air-

lodwtmglusbelngm Mndsnlpeophhavebemhvo!vadh

less moon, whose very
‘makes it 2 museum-piece of what worlds
may have been like billions of years
ago, may be clues to the formation of
the earth and the other plants orbiting
the sun.

Whatever its impact on man, earth
and science, the voyage of Apollo 11
marks a bold new extension of man's
dominion over his environment. As Mr.
Webb, the former NASA administrator,
said: “We are not limited to the water
anymore, We are not limited to the air.
We are not limited by the gravity of

the earth. We can overcome those limi-
tations and move out any place we
really want to go.”

There are already plans for nine more
landings on the moon by men. There
are plans for launching in the mid-
1970's a large earth-orbiting space sta-
tion, a place where men can study the
earth’s weather and resources from a
new perspective.

Nor is it unreasonable to think of
men walking on Mars before the cen-

needed to send the astronauts to the moon.

‘Amarican Rockwsl Corp.

tury is out, of close-up inspections of a

comet or of unmanned grand tours of .

Jupiter, Saturn, Uranus and Neptune.
“While the moon has been the focus
of our efforts,” Dr. Thomas O. Paine,
the present NASA administrator, said
recently, “the true goal is far more
than being first to land men on the
moon, as though it were a celestial
Mount Everest to be climbed. The real
goal is to develop and demonstrate the
capability for interplanetary travel.”

ExpertsWere Stunned by Scope of Mission

By ROBERT R. GILRUTH

HEN T heard President Kennedy

‘N announce that American space-
men would land on the moon,

I could hardly believe my ears. I was
literally aghast at the size of the project.
At that time, there were no studies in
depth on how the landing could be
done, but we did have ideas on how to
fly around the moon and back. It was a
tremendous act of faith by the President.
I listened to the President's speech
with James E. Webb, Administrator of
the National Aeronautics and Space Ad-
‘ministration, and a planeload of scien-

Dr. Gilruth is Dircctor of NASA's
lanned Spacecraft Center in Houston.

tists and engineers. We were flying to
Tulsa in a space agency plane. I already
held the heavy responsibility for Project
Mercury, the nation's first man-in-space
program.

More than anyone else on that air-
plane, I realized how much work was
required before an American, or any
other spacemen, could set foot on the
moon’s hostile surface.

America had, at that time, only 15
‘minutes of space flight expertence. Capt.
Alan B. Shepard's flight in a Mercury
capsule 20 days earlier had been our
first. He had flown to a height of over
100 miles on a suborbital trajectory.

It was May, 1961, and all our efforts

taken on Project Mercury a few years

sail around the world with my wife in
a boat of our own design.
)

But the challenge of Apollo was oo
great. I was soon spending all possible
time in scheming ways to go to the
moon and land there. The boat would
have to come later.

In November, 1961, we were assigned
the job of developing the moon space-
craft, and I became head of a new NASA
center for that purpose, to be located in
Houston. Our next few years in Houston
were to be spent in a group of rented
buildings while the center was under
construction.

We still faced major operations in
Project Mercury, though we had taken a
big step that summer in an unmanned
flight that proved the ability of the heat
shield to protect astronauts returning
from the moon.

‘While studies on Apollo were moving
along, we had ahead of us the toughest
kind of conceptual and opening work on
the lunar project.

Many of the key ideas for going to the
moon evolved in this period of stress,
turmoil and major flight activity. How-

ever, even before the President's an-

nouncement, we had been working on
guidelines for lunar flight.

This was done in a series of bull ses-
sions on how we would design a space
ship for just circling the moon. We ‘ot

together evenings, weekends, and when-
ever we could to discuss such questions
as crew size and other fundamental
factors.

We determined that we would need
three men on the moon trip to do all
the work required, though some felt
three was the wrong number psychologi-
cally, perhaps because of the saying:
“Two's company, three’s a crowd.”

‘We establisned a need for normal at-
‘mosphere in the cabin, so the crew could
take off their space suits during the
journey, a 14.day maximum duration,
on-board navigation and controlled re-
entry. These original “guidelines” were
then presented to all NASA centers and
to industry. They have not required any
change to this day.

.

The basic design of the moon ship was
really done in two phases: the command
and service modules came first; the Iu-
aar lander was added later. We were
extremely fortunate that the design that
evolved had such intrinsic merit. This
was not just good luck.

We had designed our space ship to
have the command module on top so
the astronauts could escape, if neces-
sary, by means of the escape tower.

The ice module was underneath
it, with its b!( rocket for space propul-

sion.

‘The bottom element was a module to
which the crew could transfer for earth
orbital experiments. When the full land-
ing mission came along, we were able to
substitute the lunar lander for this
module.

‘The shape of the command module
was really Max Faget's idea. Remem-
ber, now, that back in 1961, re-entry
was a tentative and mysterious busi-
ness. The highly secret flight of Yuri
Gagarin marked the only time man had
returned from orbit.

The speed c«ning home from the
moon was over 40 per cent greater than
orbital speed and the heating would be

increase by 100 per cent. Dr.
Harvey Allen of NASA’s

warning us about an additional heating
factor from shock wave radiation.

Our studies, however, showed that the
shape could be blunt and that the after-
‘body should be more highly tapered than
the Mercury capsule because we would
have to use a lifting re-entry, allowing
the atmosphere to slow the craft rela-
tively gradually, and because we needed
10 keep the spacecraft walls from being
overheated by the airflow.

Max also determmed the original in-
ternal a it of the capsule, work-
ing closely with Caldwell Johnson, a cre-

ative young engineer who can also draw
like an artist.

All along, T had been greatly con-
cerned about the effects of solar radia-
tion on the astronauts. I remember Dr.
Van Allen, whose name has been given
to the Van Allen belt, saying it would
take very heavy lead shielding to stop
the radiation on a trip to the moon.

However, George Low, who is now
Apollo director at the Houston center,
convinced me that shielding of the nor-
mal cabin walls, together with the low
probability of high solar activity, would
alleviate this hazard.

He has been right, and the radiation
experienced by the astronauts on the

BLUNT BODY
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moon flights has been of no medical sig-
nificance.

Navigation in space might have been
a problem had not Stark Draper and
his group at the Massachusetts Institute
of Technology tackled the job. The sys-
tem they designed has proved amazingly
accurate.

The pieces were now beginning to fit
together. But there were still two major
areas to be settled. These were the
launching vehicle design and the method
o be used for landing on the moon.

The rocket plan really came first. By

this time, the Targe Nova rocket for di-
rect ascent to the moon had lost many of
its early backers. Dr. Wernher Von
Braun and the Huntsville team were be-
ginning to zero in on a so-called C-5°
rocket.

‘This rocket used five of the huge F-1
engines in the first stage and a new

hydrogen-oxygen engine in the upper _

stages. It could send more than 90,000
pounds on course to the moon.

I strongly supported the C-5 (later
called the Saturn 5) for two major rea-
sons: first, because it was a logical tech-

nical design; and second, because I knew
that one Saturn 5 would put us on the
moon if I could only get lunar rendez-
vous approved. This was to be quite'a
problem, however.

Brainerd Holmes, whom Mr. Webb had
selected as head of the Apollo program
in Washington,
scheme called earth orbit rendezvous.
This would use multiple launchings of
Saturn 5 rockets—joining them in orbit
and pumping fuel from one to refill the
other; then realigning and lighting off
that rotket to go on to the moon. The

Huntsville group, quite naturally, fa-

vored this method also.

From the earliest time, I supported
lunar orbit rendezvous. In this mode,
the lander goes down from Iunar orbit
and later returns to rendezvous with the
‘mother ship.

Lunar orbit rendezvous was proposed
by John Houbolt, who was chairman of
a group that studied the plan at the

Langley Research Center. Early one Sun-.

day morning in June, 1961, Charley Don-
lan and 1 went over to Langley and:
listened to a briefing by Dr. Houbolt
and Clint Brown. N
When I heard of this plan, T was con-
vinced for the first time that we could

strongly favored a

X
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really land on the moon. It required -

less weight injected toward the moon

but, even more important in my view, it *

allowed the separation of functions of
landing from those of the command and:
service modules.

1 believe the credit for selling the
lunar orbit mode must be given to the
Houston people. Their studies converted

first the key Huntsville officials and,.

finally, Brainerd Holmes. Joe Shea, Mr.

Holmes’s assistant, carried the decision

to the higher echelons of the Govern-
ment.

Mr. Webb now had a master plan to
8o ahead with. It consisted of a giant
three-stage launching rocket; a command
module with three astronauts on board;
service module to carry the propulsion
engine, attitude control jets and fuel
cells for power; and a two-man module
designed specifically for the lunar land-
ing. In its simplest terms, this was the
technical plan for Apollo; and it was
to need no change as it went forward in
development.
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‘The NASA System:

Leaders Find
Simple Way
Is Best

By SAM C. PHILLIPS

HE water that suddenly filled my
eyes must have been tears, by
™ technical definition. In earlier years,
1 might have been tempted to attribute
it to the plaster dust that filled the air
as it was shaken from the ceiling of
the launch control center by the roar of
Apollo 4 rising majestically at the Ken-
nedy Space Center at precisely 7 AM.
on Nov. 9, 1967.
Aponu the first flight of the mighty

purpose of thi
the flight-worthiness of the new sxturn

Lieutenant General Phillips is the
 Apollo Program Director.

5 and the spacecraft's heat shield, some

s iy
the flight more difficult than a manned
flight.

.

So much more equipment had to work

we did not have the

adnnu;eo(aﬂlghtmmnlect

-lwxme ‘modes or take manuaf control
of malfunctions,

Uhmlnnoﬂ flights to prove the flight-
worthiness of manned space vehicles

By JOHN C. HOUBOLT
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How Concept of Lunar Rendezvous Unfolded

e New York Times (i Wiliam €. Saur2)
earth rendezvous

steps are taken 1n development and
tests on the ground.

Some of our peopxe feel we achieved
that position by the time of the Apollo 4
flight. One of the Apollo astronauts
remarked that he would have had full
confidence in the equipment were he
aboard the vehicle, which was then
climbing steadily toward its parking
orbit 100 nautical miles above the earth.

Apollo 4, a perfect flight, was the
mg: the tragic spacecraft fire that

took the lives of three of my friends on

Jan. 27, 1967. My emotions were, I am

sure, typical of those experienced by

most of the Apollo team who had given
so. much of themselves in working
toward the national goal set by the

President in May, 1961: a manned lunar

Janding in this decade.

Those of us who believe, as I do,
that the strength of our nation depends
heavily on meeting that goal do mot
1ake lightly the responsibility that has
been entrusted to us: responsibility for
the lives of men, for progress in hun-

£ ¢ dreds of disciplines, for prudent use of
Fmoney and other resources, and wise
use of time. Emotional reactions to ma-
jor steps forward, and to disaster or set-
backs, are nescapable.
.

‘How Is the Apollo program managed?
How have we managed to build the
tremendously complex array of new
‘equipment to standards of safety and
yeliability unparalleled in history? How
‘have we developed the operational pro-
padures and flight plans? And how have
= trained men so that they can operate
in the hostile environment of space?

If 1 appear to oversimplify or belabor
the - obvious, my long experieace in
large programs convinces me it is neces-
sary to do both, Indeed, managements
often fail because they allow an organi-
zmnwﬁndwm'plnmsweﬁbyhlp-

rather than to seek
sm.pu solutions along well defined
paths,

‘The Apollo management process is to
integrate hundreds of thousands of peo-
pleat, literally, thousands of institutions
into an organized relationship with one
another, and to provide them with the
means to insure progress at a planned
rate and cost to attain the specific
objective,

mﬂamﬂomhhrmbxg
to be carried out by any one organiza-
tion. We have instead divided it into
many tasks, distributed among many
organizations, and developed common
standards and procedures. We have
found it necessary to use 35 major con-
tractors, more than 4,000 lesser prime
and -sub-contractors, and a large num-
ber of Government, scientific, and aca
demic organizations. Some 300,000 peo-
ple were involved at the peak.

Our general approach bas been to

program management, over-all systems

ing, some of the testing and
quality and reliability assurance activi-
ties, and all flight operations. We have
found it necessary to use contractors at
various times for tasks we would have
preferred to do in-house.

‘These so-called support contractors
are very useful in areas where it is
necessary to bolster our in-house capa-
bilities or where we do not consider it
‘wise to build up within NASA.

Technical know-how is essential, As

half the weight that would be required to do the
job by a direct flight.

It was at this point that I had the thought: “This
is fantastic. If there is one idea we must push, it is
this one.” I vowed to dedicate myself to the task.

But no one was interested. Almost everyone con-
nected with manned space flight projects was
thinking only in terms of the “brute force,” or
direct way, of going to the moon. Later, after
much committee study, the alternative of using
earth orbit rendezvous (or EOR) was introduced
for consideration. The idea was to place several pay-

HE idea of using a small lunar landing craft evoked; in others the individuals thought we had
in conjunction with a Junar orbit rendezvous 2 T “gone off the deep
germinated in late 1960 and early 1961. The ol /2 In 1958, the Llnglzy Rescarch Center set up a
concept came from a basic notion that appealed 3 committee to_examine the problems involved in
to me greatly: / e!ubll.shlng and opemwhg a space statio Seyseal
. ‘were set uj in this committee con-
Whied you Sppriec tis moo: th the malt spsce fﬁ, "‘ Sider the various %echmcﬂ aspects, one of them
eraft or “basic living room,” why take the whole 3 ke operstion in
liviig room down to the lunar surface with you? |'¥ T any space station project. Because of my know
Why not leave it in orbit and descend to the | wo = | interost in rendezvous, 1 was asked to head this
lunar surface in a small landing craft, then come . group. One idea we proposed was to perform the
back and rejoin the main living quarters by means 1. ! \ T = | missions with very small one-man landers, and
of a rendezvous operation? perhaps use only two rather than three men in the
Surely, it seemed, the amount of energy or fuel N\ over-all crew.
required to do the job this way would be con- | The idea was predicated on the thought that,
40 nnﬁe an lmon:lut w‘n 0i ’f% behglxt in S‘cha
e o e - is spacesuit alone for two tl) ur
Dr. Houbolt, senior vice president of the Aero- - \ 1‘ 34} why not send him down to the moon in y
nautical Research Association of Princeton, N. I, 5 space-suit in a very elementary type of hnd:r. quue
developed the concept of lunar orbit rendezvous. l \ [ \ . sxml}ar to the little craft used in the Dick Tracy
comic
t To a limited éxtent, we could convey our ideas
siderably less than that required to take the whole \\ ( E \ as they were generated, for it was possible
living room down. = sentat before other groups and commitiees
If this was the case, then the over-all vehicle that e m
Teft the earth could be smaller, which in turn meant
ller, After one plrdcu]uly discouraging
that a smaller launching vehicle could be used. TR was suggested that if 1 felt so slmngly, T mal
; m zﬂac:,n;!ne use of a small lunar landing craft U write o mlx}_riﬁg( report. AL his point, | told 1y
the LM) and a lunar orbit rendezvous (known as 3 if we et anyw
LOR) appeared to offer a chain reaction simplifica- we ought to document all our findings on LOR and
tion of all project elements: development, testing, work it up in the form of a proposal and an evalua-
o e e S 87 T L e R
v: it o A2 = nice two-volume report. Because we included s -
shorter time and with much less expense. v ¢ uling, funding and development programs, the -
4 e X ] ¢/ port could not be published for external use, but
To bolster these intuitions, T roughed out a few \ / ) internally it was ome a "best seller.” The
design numbers. In confirmation of my feeling and N o s 1°°uf°P'=Sn"'" were P"'"eﬂ e
: L Lan %) g0l p within various space ag
to my delight, I found that the use of : - T Gl Covaes, ater stodying e ptac Imenslvexy,
would allow a Janding mission to be done with an L3 42— all the main groups that would be involved in any
initial weight on earth from one- final decision swung over to the plan. Suddenly, it

Moot mtabock, 1961
This concept of the lAndIu craft phad the
engines on a tower atop the module, to prevent
the rocket blast from raising a cloud of dust.

loads in_earth orbit, then assemble them and
mm the mission as in the direct scheme.
presented the LOR idea many times, to various
IndiPidosls.andcommitiess. The ‘reacton to. the
idea of having astronauts perform a rendezvous
maneuver 240,000 miles from the earth was gen-
erally negative. In some cases direct hostility wes

seemed, after two years or more of indifference,
there was practically complete agreement through
out the space agency on LOR.

In July, 1962, the decision to use the LOR tech-
nique was officially adopted. Even after that, some
influential holdouts continued to argue against the
scheme.

But NASA officialdom held firm, and by Septem-
ber contracts had been awarded for the odd-look-
ing vehicle, an elaboration of our plusher concepts,
that will soon ferry two astronauts from lunar orbit
onto the moon.

A Meshing of Many Parts, People and Ideas

Full Buildup
Took Only
18 Months

By D. BRAINERD HOLMES

N August of 1961 T found myself In
‘Washington with an illustrious title,
an organization of somewhat con-

flicting interests, and the challenge of
establishing a program to send a man
to the moon and bring him safely home.
1t was a formidable assignment.

Jim Webb, the administrator of the

National Aeronautics and Space Admin-

ence in organizing the multi-million dol-
lar ballistic missile early waming
system.

My job was Director of Manned

tence and formed the base upon which

Mr. Holmes, formerly the director of
‘manned apaeeﬂim at NASA, is now
executive vice president of the Ray-
theon Corporation.

we would build for Project Apollo. The
lunar mission would require the vast
expansion of Mercury and the addition
of new facilities.

Houston was designated as the loca-
tion for NASA’s Manned Spacecraft
Center, where the lunar vehicle for fu-
ture manned flights would be designed
and perfected, and where our astronauts
would be trained.

The tremendous problems of design
involved in propulsion, structure, guid-
ance, control and reliability mad it es-
sential that NASA's Marshall Space
Flight Center, at Huntsville, Ala., under
the direction of Dr. Wernher von Braun,
be made a fundamental part of the

team.

Cape Kennedy (then called Cape Ca-
naveral) underwent enormous change
and a new NASA center was con-
structed there for launching operations,

Houston, Huntsville and the Cape,
then, evolved as the major centers in
a network of operations that would
make going to the moon a reality.

Past experience indicated that a
strong Program Office was required to°
provide focus and direction, and, in the
end, to make the crucial decisions nec-
essary for the success of the mission.

.

Further, the typical program organi-
zation would require some special tailor-
ing to assure that the management
strengths of the centers were brought
to bear with maximum effectiveness.

My first move in Washington, there-
fore, was to establish my organization
as a Program Office, committed to get-
ting things done rather than a Headquar-
ters Office, aware of things that ought
to be done. With the help of Rob-
ert Seamans of NASA, we found capable
and experienced men to lead the pro-
gram management of each of the major
elements of Apollo.

Our next job, one requiring thousands
of hours of preparation, was the testi-
mony beforé Congress to obtain the
funds to pay for the Apollo mission.
It was heartening that we came away
from with a i

obvious as this seems, I have seen pro-
grams flounder because the right techni-
cal know-how was not brought to bear
in timely fashion. I suspect that this
principle applies more widely than just
1o space programs.

‘The foundation of the Apolio program
is what T call systems engineering. Our
systems engineers are the people who
identify the way in which hardware,
software, facilities, people and pro-
cedures will be put together, These are
also the people who define the technical
requirements of the pieces that constitute
the

e system.

In the early period of Apollo, the
trade-offs among several possible ways
of accomplishing the lunar landing were
studied to select the best approach. The
decision to use lunar orbit rendezvous
was the result of such a study.

.

Once the approach had been decided
upon, detailed performance and design
requirements had to be generated. These
prescribe features that must be designed
into equipment so that it will be re-
lisble, so that it can be inspected to
assure quality, so that it will be safe,
50 that it can be tested and maintained.

Spare parts must be planned for in
the beginning, and the logistics of mov-
ing enormous pieces of hardware from
one location to another must be con-
sidered.

As the hardware progresses through
design, manufacture, testing and prepa-
ration for flight, a series of design re-
views, acceptance reviews, certification
reviews, and flight-readiness reviews is
conducted. Required changes or unan-
swered questions become the subject of
action items that are assigned to indi-
viduals for resolution on strict sched-
ules.

These reviews become the meeting
place of all the management, technical,
and operational disciplines in the pro-
gram. Their purpose is to approve the
design in the early stages and the hard-
ware in the later stages—or to find
deficiencies and insure that they are
fixed. These reviews involve excruciat-

ing attention to detail to insure that
weaknesses are discovered and cor-
rected.

An example may help to illustrate the
flexibility and quick reaction capability
50 essential to progress. A little over a
year ago, Apollo 6, the second un-
manned flight of the Saturn 5, experi-
enced an unacceptable longitudinal os-
cillation during the first stage boost.

This osclllation, commonly referred to
as the “Pogo” effect, involves a compli-
cated coupling between the vehicle
structure and propulsion systems. The

public address system are coupled.

In the case of Saturn 5, the coupling
subjects the spacecraft to excessive up
and down oscillating forces.

We immediately established a task
force under direction of the Marshall
Space wm Center. We called together

from several NASA centers, and
from our contractors. An astronaut, Bill
Duke, was assigned full time to the
working group, as was my deputy di-
rector, George Hage. Before we solved
that problem, we had about 700 pro-
fessionals involved, including consult-
ants from companies that had run into
this problem on other vehicles.

.

The task force succeeded in solving
the problem in time to support the
Apollo 8 flight last December.

Development is an iterative process,
and changes are inevitable, We control
all changes in specmms. drawings
and hardware through configuration
control boards at my level, at my proj-
ect managers' level at NASA centers,
and at the contractors’ level. Changes
are bumped higher and higher as their
safety, cost or impact on schedules
becomes greater,

‘Program planning, closely allied with
the systems engineering process, adds
the critical dimensions of time and re-
sources to program definition. This defi-
nition—or plan—is the program’s cor-
nerstone. It becomes the baseline against

which management can judge progress
and take action.

In my opinion, one of the great bene-
fits of such plans derives from the
exercise of preparing them. The coordi-
nation and approval process forces
definition of what is to be done and
who will be responsible.

The basic requisites for a successful
organization are two: clear ent
of responsibility, and accountability for
results at all levels.

In Apollo we have settled on an
organization with relatively small pro-
gram offices in Washington and at the
three centers.

The program managers at each center
report to their respective center direc-
tors, but are under me for program
direction. There is continuous and free
communication between the functional
elements of their offices and mine.

Jrogress, identifyit
required and gauging the macuvm
of decisions,

I conduct a monthly review in the
Apollo program office of the various
aspects of the program. The Manned
Space Flight Management Council, con-
sisting of Dr. George E. Mueller, asso-
ciate administrator for manned space
flight, and the directors of the three
centers, meets monthly and spends at
least one day reviewing all manned
programs.

At the top of the review cycle, I per-
sonally report once a month to Dr.
Thomas O. Paine, NASA administrator,
and his staff.

There has been an evolution, particu-
larly rapid in the last two years, in the
reporting of program status. As Apollo
has moved into the flight phase, signifi-
cant problems had to be identified more
rapidly, since they affected day-to-day
plans;

My view of them is greatly enhanced
by the “breakfast club,” 30-minute

meetings conducted each morning by
my staff. Mission status and all con-
straining problems are reviewed on the
basis of up-to-date information gained
by telephone, travel and personal con-
tact.

The ability to react to problems and
opportunities, and to focus the judg-
ment of key people quickly on critical
situations, was perhaps best demon-
strated in the decision to undertake the
first flight around the moon with
Apollo 8 last December.

By mid-August, it had become appar-
ent that the lunar module would not be
ready for the first manned test planned
for December.

Yet we were confident we would be
able to launch a good first manned
flight of the Saturn 5 by then, and
hopeful that the command and service
modules would have proved themselves
in the Apollo 7 flight scheduled for
October.

‘Was there anything we could do to
keep the program moving, rather than
‘wait until February or March to fly the
complete moon craft, including lunar
‘module, with men aboard?

George Low, brilliant Apollo space-
craft program manager in Houston,
came up with a startling idea: Why not,
instead of waiting to man-test the com-
bined spacecraft in earth orbit, first fly
around the moon in December with the
hardware at hand?

The rewards would be earlier ex-
pecience in lunar navigation and long
distance communication, and
experience with most zq\upmem.

In a flurry of flying visits among our
centers, weekend meetings in Washing-
ton and trans-Atlantic calls to officials
then in Europe, the go-shead was given
10 start detailed planning.

By November, with the results of
Apollo T's success written into the rec-
ord, the decision was made to go for
the moon in December.

T am convinced that the results of
that historic Apollo 8 flight significantly
advanced the chances of success by
Apollo 11 this summer.

that the multi - billion - dollar program
would be financed.

At the same time, our systems engi-
neering people were busy with a basic
question: How would we get to the
moon? By direct ascent from earth or
by rendezvous in earth orbit or moon
orbit? It produced intense controversy,
but we finally chose lunar orbit ren-
dezvous.

A number of contracts were set in
motion. Final decisions on the sites of
engines and designs of stagings were
made. The maximum effort was under
way.

Getting such a large and complex pro-
gram in motion is extremely difficults
Start slowly. Think. Plan. But then come
on like gangbusters!

.

‘With all these activities started, we
conceived of the Geminl program as a
transition between Mercury and Apollo.
Gemini, another series of earth orbits
but for longer periods of time, would
supply new data on unknown factors
that worried us, such factors as the ef-
fect of weightlessness over prolonged
periods and the possible effect of radia-
tion densities in space.

As it developed, Gemini turned into
an eminently successful program in its
own right, and put to rest a lot of
false fears about space flight.

1 suppose I would be guilty of a gross
oversimplification if I were to say, “And
there we had it” So many arduous
hours lay ahead before we could ac-
tually be ready for the lunar assault.

And yet the formal mobilization for
Apollo had been accomplished in about
a year and a half from the time of
President Kennedy’s commitment.

More important, the total effort had
started to move as a body and with
direction. It was as though one had
pushed a static glacier into motion and
its momentum was growing with each
passing day.

Perhaps when we hear the tired old
cliché that America is getting soft, we
should remember such endeavors as
these, and know that when given a
challenge Americans today can be as
hard, as aggressive and as brave as the
men who founded this Jand.
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Computers and Controllers

By CHRISTOPHER C. KRAFT Jr.

F I had to single out the piece of
equipment that, more than any

would be the high-speed computer.

On Apollo, we have begun to use com-
puters, literally, by the hundreds.

They are used, first of all, to check
out the space vehicle before launching.
And they help to carry out the
launching if

Durmx ﬂum. miniaturized computm
jammed with more data than the full-
sized on-the-ground computers that
handled entire Mercury flights perform

Mr. Kraft is the director of flight op-
erations at NASA's Manned Spacecraft
Center in Houston.

incredibly complex jobs. They keep track
of speed and position; calculate needed
changes in flight path; watch for mal-
funetions, and display data on “cockpit”

But it is in the operation of the world-
wide network supporting each Apollo
flight that the full scope of what the
computer contributes to a lunar voyage
can best be appreciated.

The network consists of 17 ground
stations, four instrumented ships and
half a dozen or more Instrumented
planes. The role of the network is to
keep the flight-control center at Houston
in almost instantaneous contact with the

about 45 minutes of each Iunar orbit,
when the crew modules are behind the
‘moon.

.

Even for sophisticated engineers, it is
hard to comprehend fully what a fan-
tastic advance this Apollo network rep-

In t.hc Mercury program, we had rela-
tively simple needs. Our chief concern
wi termine

if not, what actions we shoul to
accomplish a safe recovery. e
in a proper orbit, the only

path
the vehicle to bring it out of orbit and
down to a safe landing.

The problems of assessing whether the
initial orbit was satisfactory, and of as-
suring safe recovery, seemed monu-
mental. But comparing them with the
problems involved in carrying out the
many combinations of maneuvers re-
quired on a lunar mission is Jike com-
paring simple addition to the most com-
plex mathematical equation.

‘The communications that initially tied
together the worldwide Mercury net-
work consisted mainly of messages seat
over low-speed teletype equipment. But
that would not permit any direct voice
contact between the flight controller at
what was then called Cape Canaveral
and the orbiting astronaut, except when
the Mercury passed within range of Ca-
naveral, So it was necessary that high-
ly trained individuals take up residence
at the Mercury stations around the
world to serve as flight controllers. By
means of meters and charts of data tele-
metered down from the spacecraft
these individuals monitored the per-
formance of spacecraft and astronaut,
and relayed information via teletype
back to Canaveral.

.

Very early in the Mercury series we
realized that the 15 minutes it took to
absorb teletype data from distant sta-
tions was too long and that it was
vital to have voice communications. We
set to work to connect the stations and
the Canaveral center by high-frequency
radio. This type of gear was not very
reliable, But HF radio sufficed to pro-
vide the necessary control of the Mer-
its limited ca-

‘The Mercury’s successor, the two-man
Gemini, was designed to do a lot more
maneuvering. It could change orbit and
carry out rendezvous and docking with
unmanned Agenas. It was vital there-
fore that the ground-control center have
much more immediate and more reli-
able data. This meant connecting sta-
tions of the worldwide network, first by
cable and then by communications sat-
ell

Finally, in designing the system that
would support Apollo missions, it was
obvious that the quality of the world
network would have to be advanced far
beyond even Geminl’s capabilities. That
meant using not only high-capacity com-
sats but also the high-capacity compu-
ters needed to process the vast amounts
of data that had to be sent. Once such
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equipment was in operation, it was no
longer necessary to dispatch ground
controllers to each station.

The progress made since early Mer-
cury days is staggering. For instance,
during the seven minutes a Mercury
was in range of the station at Carna-
von, Australia, we were able to tele-
type to Cape Canaveral data summar-
izing 30 to 40 on-board functions. These
might include heart beat and respira-
tion of the astronaut, cabin tempera-
ture, oxygen supply, etc.

Today, we can get almost instanta-
neous data at our Houston control center
on as many as 500 gauges, dials or me-
ters, The aero-medical doctor on duty
can study the electrocardiogram from

each of the three Apollo astronauts as
thoughﬂ:eywmp-demlnhuoma

The doctor can directly to the
astronauts.

.

The computer used on the ground in
the initial control center for Mercury
was an adaptation of a computer origi-
nally designed with no thought of space
flight. It had been designed essentially
for scientific projects. It had a storage
capacity of 32,000 words, 4,000 fewer
than are compressed into each of the
miniaturized computers aboard the Apol-
Io modules.

The primary on-the-ground computer
used on an Apollo flight has a capacity
—an incredible contrast—of 5.5 million

In Developing Space Hardware, Human Judgment Still

By GEORGE M. LOW

‘UMDROP and Spider, Charlie Brown

and Snoopy, Columbia and Eagle

—these are the names given to
two of the most complex pieces of ma-
chinery yet devised by man, the Apollo
command and service module and the
lunar module.

Seventeen tons of aluminum, steel,
titanium, copper and synthetic materials.
Thirty-three tons of propellants. Nearly
four million parts, 230,000 feet of wire,
more than 100,000 drawings, 26 major

subsystems, 678 switches, 410 circuit
breakers, all fashioned into two flying
machines that must function with pre-
cision and perfection to perform their

Mr. Low is manager of the Apollo
spacecraft program at NASA’s Manned
Spacefraft Center in Houston.

assigned tasks: Tobmmmm«

surface, and bring them back safely to
earth.
Each of the two spacecrat is de-

lmur orbit upon completion of ﬂutplrt

of the flig!
The LM looks very much like the
spider — a gargantuan, other-worldly

it the crew of Apollo 9
named its LM for, Since it does not re-
turn to earth, and need not fly through
the atmosphere, the LM is a rather
funny looking flying machine. But
it is designed to do its part of the
‘mission: descend from lunar orbit to the

Apollo 11 mission (longer on later onu).
climb back into lunar orbit, and
vous with the circling command ‘and
modules. The LM has paper-thin
walls (so thin, in fact, that when we
recently tried to repair a small hole in
the Apollo 11 ship, we punched through
two more small holes before we were
done), and is crammed with electronic
gear, navigation alds, propellant tanks.
and

engines.
‘Within each spacecraft are subsys-

tems to provide comfortable hving con-
ditions for the crew, to help them
gate through space, to allow them to
communicate with the ground and
among themselves, and to propel their
craft along the precise trajectories need-
ed to perform the mission. The environ-
‘mental control systems provide oxygen,
remove carbon dioxide and moisture,
and heat or cool the craft as required
under a great variety of thermai con-
ditions,

The many radios have allowed us to
talk with the crewmen while they were
orbiting the moon as clearly as if they
‘were in Houxlon. They have sent back

f pleces of information

about S woll et of o Apacasiert
systems (and the crew), and have even
provided color television of the lunar
surface. (Who will ever forget the

Lieut. Col.
Roger B.

Stafford-Young-Cernan  telecasts de-
scril the moon—telecasts that helped
win Emmy awards for the crews of the
first four Apolio flights,

Perhaps the most complicated equip-
ment on board is the guidance and con-
trol system on each spacecraft, Each
system consists of a miniature computer
with an incredible amount of data in its
‘memory, and an array of gyroscopes and
accelerometers, called the inertial meas-
urement unit. Together, they can calcu-
late precisely where the spacecraft is
between the earth and the moon. But
these devices don’t work automatically.
They also need a navigator to give them
instructions, to take sextant sightings
and to direct their over-all operation. On
Apollo 10, this equipment made it pos-
sible to fly nearly a quarter-million miles
through space, make only one tiny mid-
course correction and land within tele-
vision range of the recovery ship, within
35 seconds of the time calculated many
months before the flight.

But the guidance equipment alone
only tells us where the spacecraft is
and how to correct its course. It pro-
vides the brains while the propulsion
system. provides the brawn. There are

LGﬂ:m.LieuhCoLBdmmﬂ.Whluﬂ,mdmm.
fee, killed on Jan. 27, lm,dnﬂn‘lwo!(hl”nlhlmﬂ.

50 engines on the Apollo” spacecraft,
many more than on the Saturn that
propelled it toward the moon. They
include small ones, on each of the mod-
ules, to orient the craft at any desired
altitude, and big ones to make the
Jarger midcourse corrections, to get the
craft in and out of lunar orbit, to de-

scend to the moon's surface, and to
ascend back into lunar orbit. Three of
the engines use solid propellants and
are used to get away from the launch
vehicle, should an emergency arise. The
47 others use hypergolics, propellants
that ignite spontaneously when the fuel
and oxidizer come in contact with each
other.

Manned spaceflight is unforgiving, We
once made a serious mistake, a mistake
of not maintaining absolute control over
all flammable materials, and in the

Apollo fire of January, 1967, it took
the lives of three of the finest men
I have known: Gus Grissom, Ed White,
and Roger Chaffee. Since then, we have
made every conceivable effort to avoid
similar mistakes in the future. We have
re-examined every drawing, every cir-
cui, and every component of the Apollo
spacecraft. We have made thousands of
changes in design, in manufacturing
techniques, and in tests.

‘We have, for example, developed a
brand new coating — fireproof and
waterproof — to wrap around silicone
rubber insulation. And we have added
extra switches to some systems to pre-
vent l :ingle-point failure from prema-

ctuating a critical device, We
have lltenlly rebuilt each Apollo craft,
starting with Apollo 7, the first of this
series to fly men into space.

‘We now have behind us four of the
most successful ts in the short
history of manned flight: Apollo 7—
an 11-day flight in earth orbit in Octo-
ber, 1968, that wrung out the command
and service modules; Apollo 8—man's
first venture in December to orbit
around the moon; Apollo 9—when the
lunar module joined the stable of qual-

ified manned spacecraft in March; and
Apollo 10—a dress rehearsal in April
of the lunar landing du which our
astronauts descended to within 9.4 miles
of the moon’s surface. Each flight was
flawless; all spmcnn performed with
near-perfectior

1 have oﬂtn heen asked: “How is this
possible? How can you make four mil-
lion parts work so well together for
50 many days, with such precision and
without  serious failures?” There is
no simple answer to these questions.
anm mety und reliability stem from

design, excellent
qulhty in manufacturing, a thorough
test program and, above all, fim con-
trol over each and every change.
.

The basic Apollo design principle re-
lies heavily on simj and redun-
dancy. Engines use hypergolic, self-
igniting propellants and, therefore, need
no sparkplugs and ignition systems, En-
gine thrust chambers and nozzles are
made out of ablative material that chars
and vaporizes like the command mod-
ule’s n:-entry heat shield, thereby
avoiding the need for complex engine

cooling systems. Engine valves are du-
plicated, so that if one fails, the other
will still allow the engine to run. Three
independent fuel cells generate electric
power, with one cell alone sufficient to
return safely from the moon. Two wires
run from point A to point B, along
different paths, with only one required
o do the job. I could go on and on,
but I think I have made the point:
Build things simply, and then build two
of them so that, if one fails, the crew
can still return to earth. A fuel cell did
fail on Apollo 10 while in Iunar orbit,
but this in no way detracted from the
complete success of the flight.

Qu-my in manufacturing is a must.

technicians at North American

Corporation of Bethpage, L. 1, where
our spacecraft are built, take a great
deal of pride in their work and would
dolnythlng!orﬂnwbnﬂy(he{r
‘machines. M once e I was

on the noor in one of the assembly
plants, a technician stopped me and
said, in effect: “Please don't make any
more changes to my ship. I'd hate to
have somebody else come in and spoil
my work.”

But design and manufacturing alone
aren’t enough. The proof comes in a
wen-cvncelvadmpmmm. Here we
take each component, each part and
each subsystem and subject it to every
possible environment that it might en-
counter in flight: heat and cold, vibra-
tion, noise and shock, vacuum and
pressure. Then we take complete space-

the para-
chutes; dmpsonhndmdwlwtotut
the impact resistance; other drop tests
to simulate the lunar landing at one-
sixth the force of earth gravity: manned
tests in giant altitude chambers; vibra-
tion tests, engine tests and many more.

Often the results of these tests are
unexpected. For example, just two

\

words. To the layman, this comparison
may seem like a numbers game, and
have little impact. But he would un-
derstand how phenomenal the advance
was if he considered the thousands of
man-hours needed to fit together com-
plex equations and endless instructions
into a workable set of computer pro-
grams for a lunar mission.

A Government-industry team has been
working on these programs since 1962.
‘There were times when the task ap-
peared beyond our capability. But the
challenge of the Presidential appeal to

put an American team on the moon in
this decade proved sufficient inspiration
5o that the proj ing was finally
accomplished. It is my opinion that

Counts Most

weeks before Apollo 10, we dropped a
complete lunar module in a simulated
lunar landing; then we performed all
of the functions that LM would have
to perform on the moon after landing.
This included severing the ascent stage
from the descent stage, pressurizing
the propellant tanks, and firing the
exlxme In this test, a valve used to
pressurize the propellant tanks sprang
a leak. Even though the valve had been
successfully tested hundreds of times in
the past, there was only one thing to
do: fix the identical valve on the Apollo
10 LM. In a period of three or four days,
we had identified a new type of failure,
developed a way to fix it, tested the
repair Job and installed it in an almost
inaccessible area on Apollo 10. The
flight was able to go on time, and the
valve did not leak.

Design, manufacturing, testing are
three of the elements of manned space-
flight development, But there is a fourth
element, the most important element:
the people who apply their best judg-
ment, and who make the decisions in
each of these areas.

On the Apollo spacecraft, for the
last two years, every significant de-
cision, large or small, has been made
by my configuration control board. The

Kraft, our director of flight operations;
Max Faget, our chief engineer; Deke

presen!
science; Rip Bolender, quznlible lhr
IM:

Ken in charge of
CSM: Scott Simpkinson, for mgh:
safety; George Abbey, our secretary;
and Dale Myers and Joe Gavin, repre-
senting North American and Grumman.

We sit together once each week,
for as many hours as required (usually
at least six) and review every problem
and every proposed change to our
hardware. Once each month, we have
an all-day session at Grumman and an-
other at North American. We realize
that no change is insignificant, that a
change that may, in a subsystem en-
gineer’s mind, appear to be an improve-
ment might well degrade the over-all
reliability. We know, from long experi-
ence, that attention to every detail, no
matter how small, is mandatory.

Attention to detail. And a knowledge
that there is risk in manned flight, just
as In any other pioneering venture.
These principles and this knowledge
have guided every judgment, every de-
cision that has made the Apollo com-
mand and service modules and the funar
module the machines they are today. In
doing all this, there has been but one
‘motive for all of us, those of us on the

the thousands of men and
women building the Apollo spacecraft:
To provide the best equipment possible
for the men who have already flown,
for Neil A. Lieut, Col. Mi-
chael Collins and Col. Edwin E. Aldrin
Jr., as well as for all others who will
follow them to the moon.

the progress made by the nation in com-
puter tzchnolugy—spurred primarlly, 1
think, by the space worth a
large pomon of ﬂle dollar outlay for
the program. The progress has given us
a wealth of knowledge that can be kp-
plied to almost every eng scien-
tific and industrial endeavor on w’nnh
we embark.

Though more complex missions have
required these great strides in compu-
ters, the basic techniques of flight con-
trol have remained fundamentally the
same from the beginning of our pro-
gram. Our philosophy requires that we
be prepared to handle any emergency.
In our mission planning, we go through
a painfully thorough process of figuring
out the possible contingencies. We call
this the “what if” game. And we play
it for each different phase of a particue
lar mission.

The mission plan begins with spell-
ing out a basic flight-test objective.and
working out flight trajectories to carry
out the objective. The men in flight
operations then analyze each facet'of
the plan. Of course, it would be im-
possible to analyze in detail every pds-
sible situation. What we do, therefore,
is consider the probabilities for particular
contingencies, and we plan in greatest
detail to handle those emergencies that
seem to have the greatest chance of oce
curring. T

°

The solutions worked out are doca-
mented. They are then distributed :to
the numerous groups who have - the
most intimate knowledge of the hacd-
ware and flight operations for final
analysis.

This process culminates in a final
trajectory plan and a set of mission rules
—a thick volume of “rules of the game"
that will govern what we do in par-
ticular situations.

For instance, in the final descent of
the lunar module to a moon landing,
we are critically dependent on a radar
system that will determine the precise
altitude over the lunar terrain. Nor-
mally, the LM must be turned so that the

30,000 feet. It is hoped the radar will
promptly start providing accurate alti-
tude readings. However, there is some
leeway in the rules. These allow a"dé-
scent to as low as 13,000 feet without
what is called “

working perfectly. If it is not, the mis-

sion rules say the mission must be
“aborted.” The LM must break off the
descent and return to the mother ship.

During the last decade, we have
greatly increased our proficiency in con-
tingency studies. But because of the in-
finite number of possible flight paths,
the difficulty of working out mission
plans has increased by what engineers
call “several orders of magnitude.” In
layman’s language, that means it has
increased by a factor of hundreds or
perhaps thousands.

‘The approach to developing our lunar-
landing capability has not differed
widely from the approach used in test
ing high-speed airplanes. That is, we
have attempted to reach our ultimate

problems of the various phases of the
total lunar mission. Each flight builds
on the knowledge gained from he pre-

The Iunar landing will ba a tremen-
dous accomplishment but it is a step
we can now approach with a high de-
gree of confidence. The amount of ef-
fort required to achieve this goal 1%
hard to imagine, even by those most
directly involved. However, the one in-
gredient that has made it possible, and
can be understood, is the sustained mo-
tivation of the Apollo team.
the most rewarding experience of my
entire 10 years on the manned space
flight program has been the privilege
to be part of this group.
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The Saturn 5: ‘Monstrous Machine’ Makes Moon Trip Possible

Rocket Is the Most Powerful
and the Largest in Use

By WILLIAM A. MRAZEK

HE Saturn 5 is the largest and most

powerful rocket in use in all the

world, and the problems and the
drama associated with its development
were equally huge.

Many of us at the Marshall Space
Flight Center in Huntsville, Ala,, have
more than three decades of experience
in rocketry, But when we completed the
first drawings of the proposed three-
stage Saturn 5 launching vehicle and
took an over-all look at them, we
couldn't believe that this monstrous ma-
chine would ever lift itself off the pad.

This nation's first satellite, Explorer
1, had weighed a mere 30 pounds. This
mew super-rocket was intended to orbit
the weight of more than 9,000 Explorer
I’s in a single launching.

The problems connected with the size
of the vehicle were secondary only to
maney in the Saturn project. The Saturn
5, with its Apollo spacecraft payload,
towers 363 feet high on the launching
pad. Its first stage measures 138 feet
long and 33 feet in diameter.

New manufacturing buildings had to
be constructed, new machine tools de-

Dr. Mrazek is the assistant director
for program management at NASA’s
George C. Marshall Space Flight Center
at Huntsville, Ala.

signed, special transportation vehicles
invented, extra-wide roads constructed,
and power lines moved as the stage

took shape.
A massive concrete and steel test
Marshall

and Mississippi rivers to the launching
pads in Florida,

A mothballed Army fa in New
Orleans, the chief feature of which was
a single manufacturing building that cov-
ered 42 acres, became the Michoud As-
sembly Facility for Saturn stages. And
40 miles away giant earth-moving equip-
ment cleared scrub pine trees and dug
canals for the Mississippi Test Facility.

.

Behemoth stands were built here for
firing all engines of the Saturn 5's first
stages, which were to be assembled at
Michoud and its second stages, which
‘were to be built on the West Coast and
shipped by ocean-going vessels through
the Panama Canal because they were
too big to be transported by railway or
highway.

And at the Kennedy Space Center
mammoth launching facilities sprang up
among the palmetto swamps and isolated
orange groves. Here the three stages of
the Saturn 5 would be stacked atop one
another and crowned with the space-
craft in a Vehicle Assembly Building
standing 525 feet tall and larger alto-
gether than the Pentagon and Chicago's
Merchandise Mart combined.

The Saturn 5 did not emerge from the
drawing boards full-blown as a totally
mew creation. It is the beneficiary of
tremendous advances in rocket technol-
ogy made in preceding programs.

A proposal for clustering several en-
gines and tanks for greatly increased
rocket thrust was submitted to Wash-
ington by the rocket team at Huntsville
in 1957. Sputniks 1 and 2 stirred the
project into life.

Extremely large launching vehicles
had not been considered necessary for
national defense purposes, because at
that time the advanced nuclear weapons
of the United States used smaller ballis-
tic missile payloads than those of the
Russians, But space exploration de-
manded larger rockets, especially for
manned space flight.

The money problem was acute at the
birth of the Saturn project. The Ad-
vanced Research Projects Agency of the
Department of Defense approached us
on Aug. 15, 1958, with a meager money
bag but = i order: Go ahead with yous
proposal, we were told, to demonstrate
a clustered propulsion system to pro-
vide more thrust, using existing rocket
engines, There was urgency in the re-
quest.

L

‘This was considered the quickest way
to tespond to the clear Soviet advantage
in payload lifting capability.

With the limited funds initially pro-
vided, it was obvious that only by severe
scrounging and improvisation, based on
long experience, could we possibly ful-
1ill our promise.

We spent some of the money recalling
discarded rocket engines from labora-
tories and displays for re-use. Then we
scavenged through our warehouses for
surplus and discarded components, pipe-
lines, valves, and so forth.

By making bare necessity a virtue, we
designed the Saturn 1s first stage, with
its well-known corrugated or pipe organ
appearance.

Few people may now remember the
Army's Jupiter missiles, which stood
guard on the Mediterranean shores dur-
ing the Cuban crisis, and the Redstone
missiles in the hands of NATO troops in
Europe.

Both systems were retired, but they
lived on in the containers of the Saturn
1-B's first stage. The 108-inch diameter
Jupiter body formed the core of this
stage. Around it there was a cluster of
70-inch diameter Redstone containers,
alternately filled with liquid oxygen and
kerosene. And eight Jupiter-type engines
were grouped beneath the tanks to pro-

vide the then unprecedented thrust of
1.5 million pounds.

This jerry-built rig worked. Clamped
to the side of a modified Jupiter con-
crete test stand, it gushed flame, smoke,
and thunder from all eight engines for
the first time on April 29, 1960. The con-
cept proved, we then set about making
it fly.

Since the Saturn project was begun
purely as a research and development ef-
fort, there was no assigned mission and
there were no plans for upper stages.
Our cost-consciousness caused us to rec-
ognize the value of re-using such an ex-
pensive piece of equipment, rather than
discarding it in the ocean after depletion
of its fuel and separation from the sec-
ond stage. So we drew up plans for
parachute recovery of this rather large
first stage. All these diverse require-
ments kept the design engineers on their
toes.

.

The first Saturn 1 was launched from
Florida's east coast on Oct. 27, 1961.
This was the first of 10 straight success-
ful firings that completed the Saturn 1
research and development program, ea
one spectacular evidence of the skill of
engineers and managers in problem-
solving since inception of the profect.

When President Kennedy called for a
trip to the moon in this decade on May
25, 1961, however, it was an entirely
new ball game, This goal really put the
Saturn project in the major leagues,
and money was no longer a major prob-
lem.

The lunar crbital rendezvous method
of going to the moon called for a space-
craft of 85,000 pounds, according to
first estimates. Working from the pay-
load backward, we came up with a three-
stage liquid-fueled vehicle, the first stage
of which would generate an incredible
7.5 million pounds of thrust.

To achieve this power five F-1 en-
gines, each one providing as much thrust
as all eight engines in the first stage of
the Saturn 1, would be harnessed to-
gether,

The first few years of Project Apollo
were filled with organizational and con-
tracting operations on the same immense
scale as the Saturn 5 itself, as NASA
and its contractors staffed themselves
with the skilled scientists, engineers and
technicians who would create the moon
rocket. Soon there were 125,000 people
in the Saturn program, most of them in
private industry throughout the country.

While feasibility and planning studies
were under way, the payload capability
of the proposed rocket was extremely
elastic, In-depth studies of the lunar
journey showed a demand for higher
performance in the spacecraft, and its
weight grew correspondingly, like
creeping inflation.

Faced with these new requirements,
our design engineers stayed on their
drawing boards night and day, and the
lifting capability of the Saturn 5 slid

pounds for a lunar trajectory.

Al sorts of tricky problems appeared
as development actually got under way,
for we were pushing against the limits
of technology.

Materials gave us numerous head-
aches. While a Saturn 5 contains every-
thing from gold to plastics, the most
common metals are aluminum, carbon
steel, stainless steel, and titanium, with
aluminum alloys predominating.

Because of their chemical compatibil-
i eopellants. weltabily, oot

fow

The Apollo Booster

America’s moon rocket consists of three stages, which ignite
successively to boost the Apollo spacecraft into earth orbit.
After the third stage fires, it shuts down. But later it is
re-fired to push the spacecraft out of earth orbit and put it
on course to the moon. Rocket and craft stand 363 feet tall.

CONTRACTOR:
McDomnell
Douglas.

Astronautics
Co.

THIRD STAGE (5-4B) ’

Liguid
hydrogen

ENGINE... . J-2(one)
PROPELLANT...... . Liquid hydrogen,
iquid oxygen-
THRUST....... 000 pounds
{in vacuum)

Rockwell Corp.

SECOND STAGE (5-2)

THRUST...... . , . . 1 million pounds
{im vacuum)

sion resistance, ar be-
havior, alum(num alloys provide the
lightest structures for self-supporting
launching vehicles.

Structural stresses during manufacture
and transport of the enormous Saturn
stages later caused tiny hairline cracks
in critical areas. Welds that appeared
all right after extensive X-ray tests and
dye testing later blew apart under pres-
sure testing. After one serious explosion
of a stage on a test stand we found that
a welder had inadvertently used the
wrong type of rods for the material in
the stage. There are literally miles of
welds in each Saturn 5 launching vehicle.

Handling of large quantities of liquid
hydrogen, cooled to 423 degrees below
zero Fahrenheit, dt extensive
ground tests and in flight called for
new types of insulation and special fuel-
ing techniques.

All the problems I have mentioned,
and numerous others, were solved
through the ingenuity and tenacity of
those in the Saturn 5 program.

The next decade should see a great
deal of progress toward a more econom-
ical, reusable space transportation sys-
tem and the establishment of a large
‘manned space station for long duration
operations in earth orbit.

A low-cost transportation system is
the key to the efficient operation of such
a space station. At the same time, plans
must be made for a transportation sys-
tem that will take man to the planets.

Whether the time is near for these
discoveries, or still in the distant future,
plans must be made for departing from
the earth-lunar region for direct obser-
vation of the nearest planets.

The potential and the promise of
space exploration have never been
brighter. We must continue to sow the
seeds if we are to reap the rewards.

CONTRACTOR:
The Boeing Co.

FIRST STAGE (5-1C)

ENGINES..c......
PROPELLANT

liquid oxygen
THRUST ... . .. 7.61 million pounds

{sea level)

At the Pad, Each Launching
Isa 5-Month Marathon

By ROCCO A. PETRONE

HE liftoff of an Apollo space ve-

hicle with three men aboard is an

awesome “moment of truth,” but it
is also just the top of an engineering
iceberg as far as the launch team is
concerned.

The launch team has actually been
working on Apollo 11 hardware since
it began arriving here by sea and air
more than five months ago, For much
of that time the team worked on Apol-
los 9 and 10 besides.

But in one sense Apollo 11 really be-
gan for us at the Kennedy Space Center
in 1961, when we started to think se-
riously about checking out and launching
a rocket larger than the Statue of Lib-
e

rty.
Last May 20, while the Apolio 10
spacecraft was on its final approach to
lunar orbit a quarter of a million miles
away, 1 watched the Apollo 11 space
vehicle move on its launcher from the
checkout building to the launching pad
two and a half miles away, and I could
not help reflecting on these last cight
years.
Here was more than 18 million pounds
moving out of “dry dock” like a new
ocean liner, but the trip was more or

Mr. Pejrone is the director of launch
operations at the Kennedy Space Center
at Cape Kennedy, Fla.

less taken for granted. After all, we'd
rolled out a Saturn 5 eight times be-
fore. Eight years ago, however, the con-
cem of ‘moving this tremendous weight

some $340-million worth of
splee veh]de — down a crawlerway as
wide as the New Jersey Turnpike seemed
a staggering task.

.

Itis oul' job, at the end of the Apollo

ipeline, to catch all the problems be-
fore wmmumng to flight. That's what
the intense five months of assembly and
checkout here are all about. The philoso-
phy has been to check and double
check through testing to make sure
everything is right.

There have been three Apollo/Saturn
5 manned launchings in the program
leading up to Apollo 11 — and each
has occurred on the assigned day on
the assigned second.

The more you know, the more you
wonder how such space vehicles ever
get off the ground. The closer you are
to the space program, the more aware
you are of its complexity.

The prime answer for our success
thus far has been the ple — the
caliber and dedication of the people
involved.

Shortly before liftoff, more than six
million pounds of highly complex ma-
chinery stands poised on the launching
pad. No matter how much automation
is introduced, however, it still takes
‘men to launch it.

The launch team’s job is to receive
the components of the rocket and space-
craft, check them out individually to
make sure they work, and then mate
them together to create a single entity
called the space vehicle, Interestingly
enough, none of these components or
stages has ever met the others until it
winds up at the Kennedy Space Center.

The rocket stages go into the mas-
sive Vehicle Assembly Building. The mo-
bile launching pad is moved in by the
transporter and the stages begin to meet
each other for the first time during the
stacking operation. The concept is to
first make sure that the individual stage
is flight-ready and then that it plays
together with the other stages and the
intricate ground support system.

.

Five miles away in another facility
the command ship that houses the as-
tronauts and its propulsion module are
placed in & bell-shaped vacuum cham-
ber. The two stages of the lunar module
are carefully eased into a second cham-
‘ber.

Enough air can be pumped out of
chambers to simulate conditions at
altitudes above 200,000 feet. This is a
key test for the spacecraft since it is
about as close as we get to the vacuum
of outer space while on the ground.

The astronauts come aboard in their
space suits and fly an abbreviated mis-
sion at the chamber’s altitude limit. The
nine-hour test exposes the crew and
their spacecraft to realistic space con-
ditions. We want to make sure particu-
larly that such systems as breathing
oxygen, cooling and other controls for
the spacecraft cabin environment will
work up there as well as down here.

Both the prime and back-up crews
spend about nine hours at altitude in
the command module, Similar runs are
later conducted with the pilots aboard
the lunar module in the adjacent cham-
ber. The complete performance is con-
trolled by spacecraft specialists in fir-
ing rooms nearby.

Before the spacecraft are removed
from the chambers, the lunar module
is physically docked with the command
module, The next time this maneuver
occurs will be about three hours after
liftoff as the two spacecraft are on their
escape from the carth on the way to
the moon.

Once these major milestones are ac-
complished, the complete spacecraft as-
sembly is ready to meet the now mated
rocket stages that will later carry it
through the carth's gravity barrier. The
lunar module is tucked into a protec-
tive adapter, the command and service

modules are placed on top; the unit is
moved five miles to the Vehicle Assem-
bly Building and lifted some 320 feet
until it rests atop the Saturn 5.

‘The space vehicle now is born. The
spacecraft can “talk” to the stages be-
low and the rocket can also communi-
cate electrically with the top.

Before leaving the building, the Apol-
lo 11 space vehicle electrically “flew"
a complete mission profile in an over-
all test designated the “Plugs In" The
test is o named because the ground
connections remain intact, During this
test just about every moving part that
must function in flight — every valve,
switch and sensor — is activated to

assure that it operates the way it is
designed to and on the proper time
line. Now we have the space vehicle
properly integrated with its mobile
launcher, ground support equipment and
the electronic controls in the firing room.

Next comes the rollout. On Apolio
11 we broke away from the building
at 12:30 PM. on May 20 and were
locked on the pad by 7 P.M. The next
‘major milestone in the preparation for
launching is the Flight Readiness Test.
Once again the complete vehicle is
counted down and the command module
is flown through its paces on a mission
run to the moon and back, including
the earth re-entry and landing sequence.

The Countdown Demonstration Test is
the last major hurdle to be covered
before we are ready w commit to the
final count. The test is a “dress re-
hearsal” of the comvleke countdown, It
includes the loading of the liquid oxy-
gen and liquid hydogen aboard the
vehicle stages and ends at T minus 8.9
seconds, the time for ignition on launch-
ing day.

We try to hit the exact time we will
be aiming for that

Once this portion of the test is com-
pleted, the oxygen and hydrogen propel-
lants are drained from the launching
vehicle tanks and the final four hours of
the count are repeated.

As launch director, my green light Js
the countdown test. Only when it is
satisfactorily completed do I know we
have accomplished all our checkout pro-
cedures and that T am ready to give a
“go” to start the 93-hour countdown
that leads to the launching.

.

Ninety-five per cent of our work on
an Apollo launching has been completed
at this point. Only the top of the en-
gineering iceberg remains.

‘We attempt to spread the count over
five days, introducing some built-in holds
at key points to permit time to solve
problems as they inevitably occur, and
to prevent launch crew fatigue.

The magic moment — and perhaps
most critical moment — begins shortly
after T minus 9 hours, when we start
the final propellant loading. The kero-
sene fuel is already sitting in the first-
stage tank and various propellants are
aboard the spacecraft modules.

Now the task is to load more than 4.4
million pounds of liquid oxygen and
hydrogen into the tanks of the three
stages. These so-called cryogenic pro-
pellants are exacting to work with,
simply because you need a temperature
of 295 degrees below zero to maintain
oxygen in a liquid state and minus 423
degrees to do the same to hydrogen.

Automation plays a big role in the
propellant loading, which operates at
rates from 1,000 to 10,000 gallons per
minute. Despite the high fill rate, the
over-all task still takes about four and
a half hours.

The closest anyone is to the launching
pad during this operation is three and a
half miles back in the firing room,
where a team of propulsion specialists
monitors the status of the oxygen and
hydrogen as it flows into their stage.
The computer gives them inputs, but
some are watching a closed-circuit tele-
vision system that has zoomed in on
certain flanges and connectors. Taey are
watching for possible leaks or anything
that might be suspect.

.

The propellant loading is the major
highlight on launching morning, until
we are ready to accept the crew.

As the big green clock in front of us
continues to click off the seconds, the
countdown procedures establish the
readiness of the spacecraft, launching
vehicle, and the associated ground sup-
port equipment vital to a successful
launching.

At three minutes, seven seconds the
automatic sequencer comes in — and
if all goes well, the count is automatic
from there on down, being run by the
master computer.

Over those last several minutes, how-
ever, most of the people in the firing
room are reading their “red lines” —
the acceptable high or low points for
various pressures, temperatures and
other parameters within the vehicle.
Any “out of tolerance” will result in a
human call for a hold.

Despite these marvelous computer
techniques, the three men on top are
riding on the capability of the 500 men
in the firing rooms. They are a group
of very dedicated people who know
their jobs and know how to react.

Their operation has to be a combina-
tion of the discipline and proficiency of
a professional football team and a mili-
tary unit in action.

This is how the “moment of truth®
is reached after five months.
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Imagmary Trips Chart a Path to Moon

By JOHN P. MAYER
P[HE official mission re-

quirements for Apollo 11
arrived on my desk bearing
e somewhat. lmiramatic
title: “Mission Requirement,
SA-506/CSM - 107/LM-5 G-
type Mission, Lunar Landing.
The besic aim was stated in
one sentence:

“The following single pri-
‘mary mission objective Is as-
signed to this mission: Per-
form manned lunar landing
and return.”

But the section on con-
straints was much longer. In

Mr. Mayer is chief of the
Mission Planning and Analysis
Division at NASA’s Manned
Spacecraft Center in Houston.

effect, it specified a number
of conditions:

Launch in daylight; land
on the moon at sunrise; land
on earth in daylight; don't
get the spacecraft too hot
or too cold; don't lose com-
munication and tracking with

earth; don't stay in the
radiation belts too Tong; don’t
‘burn the engines too long—or
too short; don’t use too much

propellant, oxygen, o elecmcal
power; miss the moon by 69
miles; land within l.hree miles
of the lunar target; let the crew
get enough sleep; be sure the
crew can see to land on the
lunar surface; don't let the
guidance system lose inertial
reference; etc., etc., etc.

For just as spacecraft hard-
ware must be designed, so
must the course to the moon.
The trajectory to be ﬂown
must be designed
capabilities of the hnnc.hm‘
vehicle, the spacecraft and
ground hardware, and the op-
erational constraints planned
on the use of these systems.

.

What is meant by trajec-
tory design? It is easy to un-
derstand  hardware  design,
where a piece of equipment
that you can see and touch
is built to perform certain
mechanical or electrical func-
tions. Software design (i.e.,
trajectory, flight path), on the
other hand, is not so tangible
and is more difficult to com-
‘prehend, for the end result of
software design is the actual
course or flight path to the
moon and

‘The beginnings of software
design are in the theories of
astrodynamics that have been

Space Adds New Factor to

By ROBERT C. SEAMANS Jr.

NIAN'S lbll]ly to plan his

future is one of his most
striking  characteristics and
yet, historically, we -plan
mostly in reaction to un-
planned events. If our lot is
to react to what is often an
uncontroliably changing en-
vironment, we must equip
ourselves as well as possible

actions
available to  meet
the challenges of our sur-

Dr. Seamans, formerly
the deputy administrator of
NASA, is now the Secretary
of the Air Force.

roundings, the better assur-

ance that goals may be
reached.

The oft-discussed popula-
tion explosion not

planned, but it is a major
factor in the overburdening
of our environment. We must
preserve ecological relation-
ships where irreparable dam-
age seems imminent, and
change them where necessary
to produce more food, more
water and more room. Sim-
ilarly, there was no plan for
the “evolution of a bipolar
world with two superpowers
championing hostile  ideol-
ogies. But we must have ef-
fective plans for dealing with
this rilullinn, attempting to
ave tating war

to prucrvz oAl s
itage.

.
All plans, however, must be
based on knowledge, and the

first decade in space has
been primarily devoted to
this basic requirement. Ad-
vances in spacecraft and
booster technology, informa-
tion on the characteristics of
the space environment, the
effects of space flight on
man, the analysis of possible
returns from satellites and
probes into our solar system
~—all of these have been nec-
essary first steps in a new
venture.

It is essential to man’s well-
being to replace the assur-
ance of ignorance with the
less comfortable uncertain-
ties that go with knowledge.
In space, our investment to
thet end has been consider-
able.  Since 1935  we
have spent some $50-billion
on space activities. but I feel
certain that the knowledge

developed from those of Gali-
leo, Kepler and Newton
lnlo the theories of to-
Theoretical equations
!hll model the environment
(sun, earth, moon, atmos-
phere) and the various sys-
tems (propulsion, guidance,
navigation) are then used to
plan the path to the moon.
All of these equations are
then written in a form that
can be accepted by a com-
puter. In this form the series
of equations that result in
the trajectory to the moon
are aued computer pro-
grams. programs then
&7 Inserted inbo the memory
of the on-board and ground
computer systems. In the case
of the’ computers aboard the
spacecraft, they are actually
wired info the permanent
memory. In the ground com-
puters they are simply lyped
in on a keyboard. These p:
grams are e eed 1o plm
and fly the mission within
the many operational space-
craft and ground system con-
ts.

The list of constraints
seems endless, and often is
contradictory. For example,
the space craft attitude best
for communications may not

st for avoiding solar
temperature _ problems or
‘maintaining the inertial guid-
ance system’s stable platform
proper position, Similarly,

in
during lunar descent, the as.
tronauts wunt to see the lu-
nar surface, and the landing
radar of the lunar module

at the beginning of descent
the landing radar points in
the opposite direction from
that in which the crew can
see. Therefore, some of the
constraints must be relaxed.

‘The guidance system is re-
quired to place the spacecraft
in a 69-mile circular orbit
above the moon after a trip
of 245,000 miles, to land with-
in three miles of a target
point on the lunar surface,
to launch from the moon and
rendezvous with the' command
module, to return to earth,
piercing an entry corridor 30

THROTILE

DIGITAL
AUTO PLOT

“This is a simplified version of a half-inch-thick book of
Jogie symbols fed nto the lunar craf’s computer (0 govern

tion 1

determines the time to go

\mlil descent engine cutoff; 2 determines the acceleration
needed; 3 calculates the uuine thrust requl.red. The output.

al&mnmvmdwek
thrust by a

ctrical signals, controls engine

throttle. Output at 5 ls

into digital lll'hpﬂol, which controls direction of thrust.

we are acquiring about our
largest spacecraft, the earth
with its three billion people
hurtling through space, is
well worth the investment.

We are not yet able to
control our environment to
any appreciable degree, al-
though we have made some
progress with weather pre-
dictions dependent on satel-
lite observations. Better fore-

casting has reduced injuries,
fatalities and property dam-
age, but we are still vulner-
able to the damaging effects
of drought and storms.
.
We h.ve made consider-
abl s in particular
Mlds. compact and efficient
power supplies, for example.
In the mapping of water
resources, such as lakes and
snow cover, satellite photo-
graphs_greatly aid hydrolo-
gists. The seasonal and yearly
variations in snow cover on
mountain ranges help in
establishing trends and pre-
dicting water supplies. Crop
inspection using color photog-
raphy could, on a regional
or even continent-wide basis,
aid early  detection
and treatment of diseases or
nutriment deficiencies. Bio-
logical experiments may hold
the key to vastly increased
production of food and its
storage for future needs,

But even if the food and
energy requirements of man
are not aided ly by
space activities, these activi-
ties have contributed a num-
ber of by-products that are
useful in solving our environ-
mental problems. Efficiency
in extracting the greatest re-
turn from available resources
Is increasingly dependent on
the ability to mauge lu hn;e
organizations and to
masses of data.

One of the direct s ~ofts
of our space efforts been
the development nnd exten-
sive use of computers to store
and manage inform: .
designing, building, testing
and use of space equipment
is extremely complex. All ac-
tivity has to culminate at one
point, at one time, in a pre-
scribed manner—the launch
and subsequent operation of
a space vehicle.

The Apolio Applications
Program will use the estab-
lished ~capabilities and re-

8

sources of the Apollo lunar
flights. In the applications
phase, a relatively uncompli-
cated space station will be
established using an empty
propellant tank as the labora-
tory for experiment. Attempts
will be made to determine
among other things, the ef-
fects of long-duration space
flight, space station potentials,
the best and most efficient re-
lationships between manned
and unmanned operations.
One particular experiment
will involve a telescope in
space to study solar flares.
These eruptions on the sur-
face of the sun, extending

The Intelsat 3 satellites can
handle 1,200 two-way com-
munications at one time.

tens of thousands of miles in
space and lasting days and
weeks, may hold the key to
an understanding of the
forces and elements that con-
trol or affect our solar sys-
tem.

Progress toward the solu-
tion of social and economic
problems would not mean
much if the security of our
nation were not maintained.

There is the possibility

miles wide, and to land with-
in five miles of the recovery
ship in the Pacific Ocean.

Consider_a_basketball as
the moon. Then 69 miles from
the moon is about one-quarter
inch above the surface of the
basketball. The spacecraft ar-
rives at this altitude after a
trip of 245,000 miles from
the earth. This is equivalent
10 a baseball pitcher's throw-
ing a ball within one-fifth of
an inch of the middle of the
strike zone.

Hitting the earth entry cor-
ridor is equivalent to the
pitcher’s throwing the ball to
within 7/100ths of an inch
of the batter. If you now con-
sider the earth to be the size
of a basketball, this entry cor-
ridor is only 6/100ths of an
inc

The Apollo gu!dsnue and
navigation system combines
the best characteristics of
!he navigation systems on

spacecraft and the
gmlnld tracking and comput-
ing systems. The spacecraft
system controls all powered
maneuvers and, if necessary,
can do navigation and tar-
geting normally done by the
ground. The computers of the
Mission Control Center use
the data of the ground-track-
ing system to determine the
actual path of the spacecraft
in flight. It provides targets
for the on: bolrdguidlnu that
will keep the spacecraft on
its course, o, if necess:
return the spacecraft to its
course.

Combining the ground and
spacecraft systems improved
the over-all accuracy. For ex-

ample, the spacecraft system
mensums the angle between
a star and the earth. But the
earth's atmosphere causes the
horizon of the earth to be
less distinct than that of the
moon. This means that dif-
ferent astronauts may choose
different positions for the
earth's horizon, especially
close to the earth. There-
fore, to determine the exact
position, the ground system
calibrates the horizon chosen
when the o is on the way
to the m

The sp-cecr-it system must

llso cope with the inability

e crew to see stars in
daylught Before the Apollo
missions, the crews found
that they could not see many
stars on the daylight side of

an earth ordlt. Since lunar
trajectories are in sunlight
‘most of the time to and from
the moon, the ability to see
stars for navigation was
questioned.
1t was felt that, once away
from the earth's atmosphere,
space would have the appear-
ance of complete blackness
and thousands of stars would
easily be visible, even close
to the sun. Apollo 8 and
Apollo 10 showed, however,
that the crew could not easily
see stars except when they
were facing directly away
m the sun, probably be-
Singot light mnecung from
the spacecraft. Fortunately,
with the sextant, they found
that stars can be seen to within
10 degrees of the sun. There-
fore, for lunar missions, the
stars that are selected must
hevmbla through the sextant.
The ground navigation sys-
tem has different problems.
A low thrust is produced
‘when the spacecraft vents ex-
cess water. It was calculated
that a continual force as low
as 3/100ths of a pound could
make the spacecraft crash
into the moon. So procedures
had to be developed to pre-
wvent continuous venting, and
dumping of excess water had
to be planned so that it could
be considered in the ground
navigation system. During
Apollo 8 and Apollo 10, water
dumping was easil in
ground displays from the
tracking _stations. Ground
tracking is so sensitive that
rotation of the spacecraft an-
tenna at about one revolution
per hour could easily be seen
in the ground tracking dis-
plays.

.

Inexact knowledge of the
physical characteristics  of
the moon caused the greatest
problem for both the ground
and spacecraft systems. In the
Lunar Orbiter program, it was
found that when the space-
craft was nearest the moon
there was a considerable dif-
ference between the observed
and expected orbits. Because
of this difference, a Lunar
Orbiter spacecraft was placed
in an orbit similar to the or-
bits to be used in Apollo. Per-
turbations were then found
over the entire orbit.

Large local concentrations
of mass (mascons) were also
found on the Lunar Orbiter
flights. At first we felt that
these  mass

The moon as “seen” by a computer. The shape represents a mathematical model of the

moon’s odd gravitational field, caused by uneven concentrations of mass below surface.

were the major contributors
to our inability to accurately
predict a lunar orbit. Now,
however, we have determined
that our prediction is poor
mainly because we lack an
adequate model of the physi-
cal characteristics of
moon for our computers. The
physical characteristics of the
earth were adequately deter-
mined by the early Vanguard
satellites. Whereas the earth
is somewhat pear-shaped, the
moon is even more so.

Errors in the model of the
physical characteristics of the
moon cause the most errors
in navigation in the guidance
systems during the lunar
module descent to the moon
and, later, during the rendez-
vous between the lunar mod-
ule and the command module
in lunar orbit.

We are solving these prob-
lems in two ways: first, an
improved model of the lunar
characteristics was incorpo-
rated in the ground and on-
board computers; second, em-
pirical corrections were made
in the computers of the Mis-
sion Control Center using the
knowledge of the moon ac-
quired during the Apolio 8
and 10 missions.

In space flight, we are al-
ways weight-conscious. It is
extremely expensive to send
a pound of useless weight to
the moon. Therefore, all
equipment on the spacecraft
must serve a purpose, and the
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‘Delicate Power Equation’

that, with a preponderant
and unmatched capability, an
antagonist could define his
interests to suit himself, and
have no effective opposition.
1f, in the future, space should
hold the potential for this
kind of capability, we must
not allow our nation to be
placed in so impotent a posi-
tion. Peace, in dns era of

nuclear weapons, a func-
lmn of our abillty o deter
pace adds a

ow dlemeat to, tha delicte
power equation of the 20th
century.

‘The danger to man in using
space for weapons of mass
destruction has been recog-
nized by the major powers
of the world. In a treaty on

uses of outer space that
went into effect in October,
1967, the United States and
the Soviet Union, among
others, have agreed that they
will not place in orbit around
the earth any objects carry-
ing nuclear weapons, or any
other weapons of mass de-
struction, nor install such
weapons on celestial bodies
or station them in out-
er space.

.

The unsettiing character-
istic of weapons in orbit is
that if an attack were
launched, there would be lit~
tle warning. Some of the re-
taliatory weapons that
an aggfessor from launching
an attack would be vulner-
able and the world power
balance could shift, perhaps
becoming unstable.

Space systems can also
provide insurance against or-
biting ‘weapons. The ability
o monitor s objects in

earth orbit, be they manned
capsules, bombs or debns.
greatly dimi

ly warning system. With the
ability to detect missiles
launched from land or sea,
and to relay the information
10 our armed forces, this sys-
tem will do a great deal to
preclude the possibility
surprise attack. This will fur-

eter a potential aggres-
sor, and help to preserve

2

defense - sponsored
systems have been developed
during the first decade of at-
tempts to learn about this
new_environment. In com-
munications, the Department
of Defense system started as
a research and development
program, but was so success-
ful that it was declared op-
erational in July, 1967. Using
25 -powered satellites
and a worldwide network of
ground terminals, uninter-
rupted contact can be main-
tained between the national
authorities and our forces
stationed overseas.

For example, in the recent
past, breaks have occurred in
submarine cables in the Pacif-
ic and Far East, resulting in
interruption of cable traffic
for some 19 days in each in-
stance. During those periods,
the satellite system handled
high priority voice and tele-
type traffic in support of our
forces in Vietnam. One im-
portant service provided by
the system has been the rapid
transmission of photographs
from South Vietnam to the
United States.

.

A satellite navigation sys-
tem is available to military
and civilian ships, while sat-
ellite geodetic surveys bene-
fit the cartographer and nav-
igator, civilian or mili
The navigation system was

of surprise. For a number of
years the United States has
been able to do this. Our
defense systems can detect
new objects in space, track
them and compute their or-
bits. We also have the cap-
ability to intercept and de-
stroy hostile satellites with-
in certain ranges.

‘There are other ways that
space can be used to make
nuclear war even more un-
likely. Of all the systems be-
ing investigated, probably the
one most important for our
continuing ability to deter a
nuclear war is a satelite car-

initially in 1965.
Shore sukions, reading radio
signals from the satellites,
compute and predict the posi-
tion of a satellite at partic-
ular times spect to the
earth’s surface. This informa-
tion is then stored in the
satelllite memory circuits and
rebroadeast to shipboard com-
puters, , in turn, can
determine the position of the
vessel with an accuracy of
about one-tenth of a nautical
mile.

In the second decade of
space explorations, now be-
ginning, we will continue to
improve our space capabil-

ities. We will continue to de-
ploy systems that will eco.

ygen, battery capability) must
be carefully calculated. For
example, about 95 per cent
of the propellant in the lunar
module is used to land and
take off from the moon. Sup-
pose a man was planning an
automobile trip through a
desolate desert where there
are no gasoline stations. If
he had to plan his trip as
carefully as space flights are
planned, he would have only
one gallon of gasoline left
when he arrived at his desti-
pation.

.
To determine that we have
enough propellant to fly the
mission but are not carrying
excess wei
veloped mathematical models
of the sun-earth-moon en-
vironment and all the space-
craft systems. Using these
models, we fly hundreds of
imaginary missions to the
moon and back to determine
the propellant necessary and
the landing accuracies ob-
tained.

The computer ~programs
used to fly these imaginary
missions are called Monte
Carlo programs. They con-
tain thousands of possible
Apollo 11 missions, from the
worst possible missions to the
best possible missions, The
computer program then picks
several hundred of these mis-
sions at random and in this
way the probability of the ac-
tual mission's success can
be determined.

All these problems must be
solved and a nominal course
to the moon (the one flown
if everything works perfectly)
must ‘be found. But more
time-consuming than finding
the nominal course js an ef-
fort we hope will never be
used. This effort is planning
for contingencies that could
oceur during the flight.

Each minute of the flight
we are ready to protect the
crew in case of a system mal-
function or a human error.
For example, if the engines
cut off early during the lunar
orbit insertion burn, the re-
sulting orbit might send the
spacecraft crashing into the
moon or sailing off into an
orbit around the sun never
to return. Techniques were
developed toreturn the space-
craft safely to earth in such
cases. Descent to the lunar
surface has been carefully
analyzed since it has not been
attempted before. If a con-
tingency occurs during - de-
scent, we must be able to
get the lunar module back
into lunar orbit and to com-
plete rendezvous with the
command m

The enormous time and
careful analysis spent devel-
oping alternate techniques
mean that recovery is certain
from an extremely high per-
centage of possible failures.

After the preflight planning
is completed, the logic and
mathematics for landing
Apollo 11 on the moon are
incorporated into the on-board
and ground computers. All
the years of experience in de-
slgmng missions can then be

rom the computers
i orae? 1o I
Apollo 11 crew safely on the
moon ai retum it to earth.
Frank Borman has stated that
not only are the three astro-
nauts going to the moon but
also the hundreds of persons
who supported the program
before and during the mis-
sion. The people who have
plotted the path to the moon
for the last several years feel
a sense of personal responsi-
bility for the safety of the
Apollo astronauts. Ours is not
a job—it is part of the great-
est adventure of all time.

nomically enhance ~surface

military facilities, or add a |
new and needed dimension.

We are being extremely care-

ful that there is as complete

an interchange between our

military and civilian space ac-

tivities as is possible, and

that this extensive coopera-

tion des any wasteful |
duplication of effort.

In communication, the next
generation of satellites for
contact between fixed termin- |
als will be ready for use in !
1971, This sytem will use
larger relay stations, but in
smaller numbers,
present_25-satellite arrﬂ.nge-
et These new, more e

e satellites
Wil be able t adjust their
position on command and re-
main over a predetermined
point on the ground in a
synchronous orbit.

communication satellite,

ready in orbit, will be able
to_handle conference - type
calls from mobile ground sta-

tions on land, at sea, and in (¥

the air. Whether such a sys-
tem will be adopted for regu-
lar use depends on how
effective it proves in com-
‘parison with present commu-
nications links.

Space—like the land, the
seas, or the air—is another
environment that is now

. 3
An_experimental _tactical |

ON THE
MOON!

Meanwhile Back On Earth .

RAMADA 18 27,795 ROOMS
LONG AND 250 INNS WIDE!

available for our use, Like
ose other environments, it
can be used for man's bene-
fit if we choose to do so.
‘There is great promise that
much can be done to amelio-
rate our problems on earth by
applying our new-found skills
in space. The field has been
prepared and the seed sown.
For those who cultivate with
care, the ultimate harvest
may be rich beyond our still
earth-bound imaginations.

But the technology of this
century not only has given
us ready access to the re-
gions beyond the earth’s at-
‘mosphere, it has also created
weapons of de-
structive power. Space can
be to endanger peace
or it can be used to make |
war more unlikely. Our pro-
grams are designed for the
latter goal. To ignore the mil-
itary potential of space could |
well promote the former, |

Best Wishes
To
APOLLO 11

FRIRIPIER & [0
L'[al/liug' - Hats « Haberdash




THE NEW YORK TIMES, THURSDAY, JULY 17, 1969

R

¢ | Astronauts Training
At the Ph.D. Level

[

By WARREN J. NORTH

HE first six Apollo missions are

being flown by 18 astronauts who

have the following composite
background profile:

Age: 38 years. Education: Five years
of college. Aircraft flight experience:
4300 hours. Space flight experien:
70 hours.

When one considers this crew back-
ground and the complexity of the Apollo
mission, it is clear that the training
program should be similar in some re-
spects to graduate studies in several
disciplines at once.

The flight crew must assimilate
knowledge of space flight trajectories,
lunar geology and many spacecraft and
launching vehicle systems' operational
details.

‘Then, working with the design, proce-
dures, flight planning, and simulation

Mr. North is chief of the Flight
Crew Support Division at NASA's
Manned Spacecraft Center at Houston.

personnel, they must learn to fly mot
only the planned mission but also the
planned or alternate missions under an
almost infinite number of abnormal
conditions.

‘The Apolio training program Is based
on extrapolations from Mercury and Ge-
mini training experience. Simulation
hours can be used to compare the rela-
tive operational complexity of Mercury
Gemini, and Apollo.

Considering only the time spent in
spacecraft simulators, which represents
approximately 20 per cent of the train-
ing activity, the average totals are:
Mercury, 50 hours; Gemini, 195 hours,
and Apollo 380 hours.

From a training standpoint, the most
significant difference between Apollo
and Gemini and Mercury is in the area

5 b

the_capability and gaining proficiency
in the operation of the spacecraft guid-
ance and navigation systems absorbs

The Crew of

Continued From Page 31

86 Sabrejet in the Korean War, in which
he shot down two MIG-15s.

Jack Waite, an official of the North
American Rockwell Corporation in Hous-
ton, who has known Colonel Aldrin for
years, summed up the Aldrin of the Air
Force this way: “Gung ho, eager, al-
ways trying to get the most out of the
plene, always trying to get the highest
gunnery score.”

Buzz Aldrin won a doctor of science
degree In astronautics at the Massa-
chusetts Institute of Technology in
1963, and soon thereafter, as an expert
in orbital rendezvous, was assigned as
an Air Force representative at the
Manned Spacecraft Center. It was only
a short step to astronaut status in 1964,

.

ICHAEL COLLINS was born in a
M plush apartment house off the

sculpture-studded Borghese Gar-
dens in Rome, one of Europe's most
beautiful parks, of an ancestry extend-
ing back to County Cork, Ireland, on
his father’s side and into pre-Revolution-
ary America on his mother’s.

The youthful Michael was as insou-
ciant as Buzz Aldrin was intense and
dnsup)med, and as drifting and undi-

as Neil Armstrong was single-
minded

Such a personality might at first
glance seem unlikely, in that few peo-
ple have ever come from so military a
background. Mike Collins happens to be
the son of an Army general (the late
James L. Collins, who was military at-
taché in Rome when Michael was born),
the nephew of another (J. Lawton Col-
lins, a former Army Chief of Staff) and
the brother of yet another (James L.
Collins Jr., presently commander of 5th
Corps artillery in Darmstadt, Germany).

But the Collins household was lively,
cultivated, free of military stiffness. Mi-
chael's father was a short, athletic man
who spoke his mind when he felt like
it, played polo, was able to do hand-
stands at age 65, and was Gen. John J.
Pershing's aide in the Philippines, in the
Mexican campaign against Pancho Villa,
with the American Expeditionary Force
during World War 1, and at the Corona-

AL

Collins, a schoolboy in Washington

approximaiely 40 per ent of the trao-
ing hours.

The flight crew must use on-board
sextants and telescopes to align the
spacecraft navigation systems with the
stars, landmarks or the horizon. They
must also insure that the navigation
systems of their two modules are
tracking each other.

For each mission phase, such as
launching, mid-course navigation, lunar
descent, lunar ascent, rendezvous, and
earth re-entry, there is a corresponding
computer program that must be actic
vated by the crew.

.

Within each individual program there
are many routines and options that may
be selected. The crew entry into the
spacecraft computers, one in the com-
mand module and two in the lunar
module, is through computer keyboards
that are about haif the size of a type-
writer keyboard.

‘The characteristics of the control sys-
tem can also be selected through this
Keyboard. For each vehicle configura-
tion and weight change there is an

To lowmpl!sh the full mission, 10,500
individual computer key strokes are re-
quired to change the computer pro-
grams and perform maneuvers.

The optimum integration of this g
ance and navigation activity into the
normal and emergency operation of the
other spacecraft systems has been an
iterative process in which experience
gained during simulations and previous
flights Is fed back to improve the pro-
cedures and arrive at the best concept
for subsequent flights.

Crew procedures also involve the
handling of 445 items of stowed equip-
ment ranging from 20 pounds of pro-
cedures checklists to an emergency life
raft. Special mockups are provided for
crew walkthroughs of these procedures,
the most critical being those used during
preparation for lunar EVA (extra-vehicu-
lar activity) and tunnel transfer between
spacecraft,

The pilot can control in a normal or
emergency mode each of the 87 rocket
propulsion engines in the launching
vehicle/spacecraft combination. These
solid or liquid propellant engines begin
with the 15 million-pound thrust en-
gines of the Saturn first stage and ter-
minate 360 feet above with the small
solid-propellant pitch-control motor ia
the launching escape system. Pilot con-
trol can involve the capability to ignite,
throttle, cut off and maneuver the
engines,

Mission flexibility and crew safety
are enhanced by providing the crew
with several alternate methods of op-
erating these engines.

" Manual backup control of the launch-

Part of the astronauts’ training includes exercises in this water tank at Houston

ing vehicle’s attitude begins at the
separation of the first stage. At this
point the vehicle weighs approximately
1.4 million pounds. The smallest vehicle
that is pilot-controlled is the LM ascent
stage, which weighs lppm)umluly
5,000 pounds after lunar a

Consequently, the crew must train to
control vehicles that, as a result of the
sequential separation of stages, change
in weight by a factor of 280. In con-
trast, aircraft pilots fiy vehicles in
which weight changes only by a factor
of 2.

To provide tralning for control of
the various configurations, 11 simula-
tors are used. Five have motions simi-
lar to those of the spacecraft in flight.

Apollo 11: What Kind of Men Are They?

tion of King George VL. From his father
Michael got the athletic bent that made
him a_quick, aggressive captain of the
‘wrestling team at St. Albans School for
Boys in Washington.

¥From his mother, a slight, soft-spoken.
‘woman who now lives in Washington,
he got an affinity for books and music.
“Mother studied a lot,” says one of
Michael’s two sisters, Mrs. H. C. Weart
of Merritt Island, Fla., near Cape Ken-
v. “She learned to speak ltalian in
nd she saw that we spoke the
languages, too. She used to take us to
museums and churches and places like
that.”

By the time Michael entered St. Al-
bans School at age 12, ke had lived in
Rome, in Oklahoma, on Governor’s Is-
land in New York Harbor, just outside
Baltimore on Chesapeake Bay, in Texas
and in Puerto Rico. In San Juan, where
his father was commander of the Army’s
Puerto Rico Department, the family
lived in a great, sprawling, sixteenth
century mansion called Casa Blanca, and
Michael attended a private school,

“I think a life like that is good for a
kid,” Colonel Collins says of the con-
stant moving about. “You learn some
things twice in school, and others not
at all, and you have to leave & lot of
friends. But on the other hand, it's a
damned interesting life for a kid. On
balance I think it's an advantage.”

The family’s gypsy life caused it to

“We did & great many things together.

We were quite a close family, we really

were, and I thoroughly enjoyed my chil-
ren”

Because he was by far the youngest
of the family — his brother, for ex-
ample, is 13 years older — young Mi-
chael was its pet. He was also subject
to a subtle, love-laced discipline, which,
in the astronaut’s words, caused him to
“g0 to great lengths to avoid doing
anything to displease my parents. To
gain their approval was important to
me.”

But the parents were not pushers, as
is evidenced by Mrs. Collins's attitude
toward the children’s careers: “We just
lold them they were to do what they

anted. Neither one of us thought we
should live our children’s lives.”

In such an atmosphere, young Mike
did what was expected of him, did not
attract particular attention from those
looking for achievement, and enjoyed
the swimming, fishing and playing that
make up a normal boy’s life.

Carrying his low-voltage demeanor to
St. Albans, a fashionable preparatory
school in leafy, secluded surroundings
next to the Washington National Cathe-
dral, Mike Collins quickly became one
of the most popular boys there, one of
the least dedicated, and one of the most
‘mischievous.

“I've got to say I just didn’t like
school,” he explains now. “I think St.
Albans let me in sort of to be nice.”

Boarding students at St. Albans live
an almost Spartan existence in small
cubicles that resemble monks' cells. But
within this atmosphere, Mike Collins was
known among the masters as a perpe-

trator of mischief, To this day, they say,
they are unable to pinpoint exactly
what he did, but they were always sure
he was in on much of what went on be-
hind the scenes. “He had an immobile
face,” says Ferdinand Ruge, one of thé
masters. “You alwuys wondered what
he was concoctin;

Mike served as a prefect — one of
the top student leaders — during his
senior year, and the St. Albans year-
book for 1948 noted that he was one
of the four most popular boys in the
school. It noted also that a little knowl-
edge might have seeped into him “de-
spite the Jures of Morpheus [the Greek
0d of sleep]” His sleepiness may have
been the result of having to get up to

Armstrong in his high school yearbook

be a Cathedral altar boy at the 6:30
AM. service,

His grades at St. Albans were not
spectacular, although he made the equiv-
alent of B-pluses in mathematics, his
best subject. John Davis, now assistant
headmaster and a former teacher of
Mike’s, noted “an intellectual precision”
and “a desire to see the limits of a
problem and then go to the heart of it.”

Michael Collins graduated from West
Point in 1952 with a less than brilliant
academic record. The yearbook noted
that his battle cry was “stay casual”
and that “he took the cash and let the
credit go and seldom heeded the dis-
tant rumble.” Freely translated, that
‘means “live today and don’t worry
about tomorrow.”

What led Mike Collins into the Air
Force is not exactly clear. But once in,
the astronaut says, he was interested in
flying the newest kinds of planes. So he
became a test pilot. “To avoid being
static, that's why you do something like
that,” he explained.

“Even after he came here [to Ed-
wards Air Force Base] to fest pilot
school, T thought he was just going to
be another guy who was going to drift
through life,”” says Bill Dana, a NASA
test pilot who knew young Collins well
at West Point and was his roommate in
flight training. “I think the space brief-
ings here really turned him on, and he
bloomed.”

Once his ambition was fired, Mike
Collins applied his underlying intelli-
gence and determination.

“And voild, here I am,” he says, “T
don’t know where I go from here.”

.

HE astronautical accomplishments
Tof the Apollo 11 crewmen speak for

themselves. The Gemini 8 flight of
Neil Armstrong in March, 1966, was tes-
timony to the dangers of space-faring.
Maneuvering thrusters ran wild, caus-
ing the spacecraft to tumble out of con-
trol, and Mr. Armstrong's superb pilot-
ing skill helped save the lives of himself
and his crewmate, David Scott. Four
months later, Mike Collins in Gemini 10
walked twice in space and took part in
2 rendezvous with two separate space
vehicles. In November of the same year,
on Gemini 12, Buzz Aldrin established a
five-and-one-half-hour record for time
spent walking in space.

On the job, according to those who
have worked most closely with the
crewmen during their training for the
moon landing, Neil Armstrong displays
pride in his skill at the manual art of
flying, in his ability as a man to master
the machine. Buzz Aldrin, they say, is
more of a computer man who takes
pleasure in making the machine work
for him. Mike Collins is said to be fas-
cinated by the wide variety of tasks re-
quired of the command module pilot,
who must run an entire spaceship by
‘himself, It is a fortunate balance.

All three are said to be basically
quiet and relaxed, not officious or over-
bearing, although Colonel Aldrin is more
apt to tell people what he thinks and
is more stubborn in his convictions.
His constant display of knowledge, his
unending stream of suggestions for bet-
ter ways to do things let him in for

Mike Collins is described as being
“very understanding, perhaps too un-
derstanding”; a nice fellow who doesn't
want to make people feel bad. Neil
Armstrong is said to be almost infinite-
ly patient. No one can recall ever seeing
him lose his poise.

.

FF the job, the men who are fly-
O ing to the moon are what one

associate called “home and hearth”
men. In training at Cape Kennedy,
do not carouse as some astronauts have
been known to do, although an associ-
ate of Colonel Aldrin’s says he has oc-
casionally been seen after midnight in
Cocoa Beach cocktail lounges. In their
comfortable suburbs near the Manned
Spacecraft Center outside Houston, the
Apollo 11 crewmen are basically home-
bodies.

Neil Armstrong likes to listen to a
wide variety of music, enjoys fishing
and sailplaning, and seeks utter privacy
with his wife and two sons. Unlike his
crewmates, he has an unlisted telephone
number. He and Janet attend parties,
where Neil often stands bashfully back
and declines to mix at first, but then in-
variably warms up slowly and becomes
the last to leave. He smokes cigars, but
rarely. He drinks, but is never visibly
affected. He keeps his own counsel so

space center. The suit can be weighted to simulate various dtsms of buoyancy.

The most unusual simulator is the
lunar landing training vehicle. It has
the same pilot handling characteristics
as the lunar module, but uses a turbojet
to offset five-sixths of the vehicle’s
weight and thus approximate the one-
sixth gravity of the funar surface,

It has been difficult or effectively
impossible to provide a realistic land-
ing simulator without going to a free-
flight device, The landing trainer has
the additional constraint of simulating,
in the earth's atmosphere, accurate mo-
tions in the one-sixth gravity and wind-
free lunar environment.

Pilots who have flown this vehicie
are impressed by the high pitch and
roll attitudes required to start and stop

Aldrin in uniform of West Point cadet

effectively that even his parents do not
know what his philosophical and re-
ligious beliefs are.

Buzz Aldrin, according to his sister,
Mrs. Potter, is so thoroughly wrapped
up in his work that he sometimes finds
it difficult to give full attention — psy-
chologically — to family matters. He
and his wife, Joan, are said to attend
parties rather more frequently than the
other Apollo 11 astronauts. On some
such oceasions, according to Jack Waite,
when Colonel Aldrin really relaxes, “he
has some drinks and it oils his mouth
real good.” Mostly, he talks business.
Colonel Aldrin is a Boy Scout merit
badge counselor and an elder and trus-
tee of the Webster, Tex., Presbyterian
Church. His hobbies are running, scuba
diving and high-bar exercises.

Mike Collins is perhaps the most

-at-home of the three, He is said to
be quick 1o admire people, impossibie to
dislike, so considerate that he will not
say anything unpleasant to anyone. He
drinks _martinis, sometimes several of
them, but with no apparent ill effects.
He has a passion for fishing and for
books, and although he gains much
pleasure from tending roses, he declines
to fertilize his lawn so that he will not
have to cut it. Sometimes he can
seen hopping around trying to catch the
family's white rabbit as it munches
clover, He and his wife, Pat, and their
three children form what a neighbor
says is “a very close family circle.

‘There are indications that the men of
Apollo 11 are beginning to be con-
cerned about the consequences of the
fame that surely awaits them if they
carry out the moon landing and return
to earth. Mrs. Potter says her brother,
Colonel Aldrin, is starting to worry
about loss of privacy and freedom. Colo-
nel Collins’s mother says her son is
slightly irritated that because of him,
his family should be subjected to pub-
lic scrutiny and prying. “He doesn't
think an old lady like me should have
to put up with that,” said the 73-year-
old Mrs, Collins.

The astronauts’ concern about such
things is one of the latest facts of ex-
istence for all three, and one thing is
certain: If they succeed in the epic
mission on which they are embarked
today, all that is in their personal past
will be merely prologue, and life for
them — and perhaps the world — will
never be the same again.

horizontal motions In a simulated one-
sixth gravity environment

Although the lunar surface operation
will in some ways be similar to previ-
ous Gemini EVA activity, the different
aspects include the visual washout. ef-
fect when looking down the sun's rays,
thermal and visual contrast between
solar and shadow areas, and one-sixth
gravity.

Several techniques or facilities are
used o provide this training. Initially,
the crew trains in shirtsleeves with
training mockups. Pressurized suits are
then used with the training mockups,
The one-sixth gravity training is ace
complished in three facilities: the KC-
135 sirplane, the Water Immersion Fa-
cility, and the overhead supported Par-
tial Simulator.

One of the initial concerns regarding
lunar operations was walking stability.
Training simulations to date have shown
that such concern was probably un-
founded. Any tendency to fall as a re-
sult of leaning can casily be countered
because it appears relatively casy to
react to any falling motions that de-
velop slowly in & one-sixth gravity en-
vironment.

Ll

The crew have learned through prac-
tice that initiation and stopping walk-
ing motion will have to be accomplished
by leaning excessively, much the same
as is required when maneuvering the
landing trainer.

Training in a lunar vacuum, and
thermal environment is accomplished in
the large vacuum chamber at the
Manned Spacecraft Center in Houston.

Here the crew uses the actual flight
suits and environmental support back
packs to provide breathing oxygen and
cooling.

‘The objective of the mission simula-
tion program is to provide a series of
rehearsals that will encompass all nor-
mal and emergency situations that might
be encountered during the flight. There
is an attempt to simulate everything
that the crew can see, feel and hear.
Consequently, much actual equipment
is used.

Approximately one-half of the effort
and cost of a mission simulator is in-
volved in providing realistic visual
scenes out the spacecraft windows and
in the navigation sextant and tele-
scopes. Speakers and other acoustic de-
vices provide actual recordings or simu-
lations of rocket, acro-dynamic, and
pyrotechnic noise.

Because the simulator must appear
and perform identical to the space-
craft, all changes to the spacecraft and
the mission profile must be incorpo-
rated in the simulator with sufficient
time for training.

.

The conversion of the command
module simulator from the Apollo 7
single-vehicle mission to the Apollo 9
Saturn  S5-launching rendezvous-and-
docking configuration required 27,000
‘man-hours of engineering.

For the last three years updating and
‘maintaining simulator operation has re-
quired a three-shift effort, seven days
a week.

Although most of the simulations are
autonomous, the most complex and
significant operations occur when the
simulated flights of the command
module and the lunar module are con-
ducted simultaneously.

During the later phases of training,
the Houston Control Center is brought
in and becomes an important part of
the simulations, At that time, 12 high-
speed digital computers are involved,
seven in the Houston or Cape Kennedy
crew simulator complex and five in the
control center.

This 12-computer operation has been
compared with such complexes as
SAGE, the air-defense system, and the
huge airline ticketing program.

The space agency’s requirements for
high speed data transfer of vehi-
cle dynamics, systems performance, and
velocity and position data have been
shown to far exceed the other pro-
grams in over-all complexity.
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The Kew York Ties (oy Wersr Lishonits)

Youngsters—some of whom were not even born when the first American astronaut was launched into space—see
the face of the carth as telecast from a manned spacecraft. But the awe and wonder of it all are sometimes missing.

Some Fear Change, Others Ignore It

By SANDRA BLAKESLEE

‘HIS week millions of
Americans will sit emo-
tionally tethered to their tele-
vision sets, as though there
were a Superbowl of the
moon, waiting for two astro-
nauts to touch down on the
lumr surface,
ple watching a
chnmplonshlp football game,
few of the spectators are
likely to be unmoved by the
achievement as it occurs.

But what about the rest of
the time? How do Americans
feel about the space program
in general, especially during
the months
when men are not producing
live drama in orbit?

An inspection of the polls
indicates that since the early
sixties the nation has been
pretty evenly divided on the
notion of getting to me moon.
At one time 38 per cent are
for it, 39 per s opposed
and 23 per cent could not
care less; at another, 51 per
cent want to go, 45 per cent
don't and 4 per cent are am-
‘bivalent.

Like stock market gyra-
tions, the popularity of the
space effort is largely de-
pendent on successes and
failures. What the polls do
not show, however, is the

complex nature of the atti-
tudes they reflect. On a scale
of emotions, if one existed,
these attitudes would proba-
bly run from apathy to zeal-
ousness, with a large area of
confusion in between.

For example, Dr, Percy G.
Harris, a 4l-year-old_ph;
cian from Cedar Rapids,
Towa, said recently: “Do you
ever run across people who
don’t have opinions about
things? I'm confused about
the space program. I'm happy
when we meet with success
but T keep wondering if we
should be doing all this when
we have so many problems.”

Dr. Haris scems to be echo-
ing the sentiments of many
Americans. Few people, for
or against, get-as exercised
over the space program as
they do over the Vietnam
war, racial integration or sex
education

What, then, is the source
of these lukewarm attitudes
to the space program and
what makes people say they
are in favor of, or oppos
to, going to the moon?

One decisive factor seems
to be age.

A child who is cight years
old today was born the year
Alan B. Shepard was

TV Has Involved and
Millions in Mysterie

By JACK GOULD

ELEVISION has among
other things sent man
into a history-making kind
of intellectual orbit; whether
rich or poor, educated or de-
prived, 5o long as he has ac-
cess Lo a television set he
can see at first hand the won-
ders of science and technol-
mplified in  the
planned landing of Apollo 11
on the moon.

In the annals of space
technology, the medium of
TV stands as an audio-visual
aid whose full dimensions
might conceivably not be to-
tally appreciated for anoth-
er generation.

the absorbing simplic-
ity of pictures readily
grasped by young and old
alike the viewer is obtaining
an introduction to the intri-
cacies of science that would
take weeks, months or years
to extract from textbooks.
" Thanks to the powers of
the home screen, the preci-
sion, imagination and toil of
scientific development are
simplified so the layman can
enjoy 2 feeling of intimate
familiarity with details that
otherwise might easily put
him off in dismay.

.
One of the byproducts of
the TV coverage of space ex-
ploration, intuitively sensed
Bt olten taken a1 2 matter
course, is a further ac-
S tiogof ihe natod ok
ucational process beyond the
wildest dreams of even a dec-
le ago.

The power of television to
personalize human daring
and evoke awe over techno-
logical ads
in the 15-minute suborbital
flight of Alan B, Shepard Jr.
on May 5, 1961

‘There was a_nationwide
hush as the rocket vehicle
was ignited and the Mercury
craft made a graceful arc
out over the sea.

What was not_discerned
by the viewer at home, but
surely was felt, was the om-
nipresent possibility of di

1f only because of the nov-

clty of the first such flight
by an American, the layman’s
introduction to  televised
space feats remains fixed in
the memory.

Not the least significant as-

pect of the program of the
National  Aeronautics ~and
Space Administration was the
agency’s willingness to allow
the presence of live TV cam-
eras as contrasted with the
edited and brief TV reports
supplied by Moscow on the
achievements of its cosmo-
nauts,
As the United States pro-
gram progressed  steadily
through the Mercury, Gemi-
ni and Apollo chapters, there
was no gainsaying its impact
on the youth of the country.

.
classics of “Treasure

The.
Island” and “Robin Hood"
may have their enduring

niche as accounts of derring-
do, but for many a child the
opportunity to take part vi-
cariously in circling the earth
and to see color pictures
from far out in space opened
anew era in adventure,

In recent years, with the
introduction “of communica-
tions satellites, the American
space program has been an
international as well as a na-

launched into space. The
books the youngster hes read,
the television shows he has
watched, the vernacular of
his generation, all have been
conditioned by the space age.
Many such children, in fact,
have grown up playing with
Billy Blastoff, &n aerody-
namic toy, instead of teddy
be

ars,

As the father (age 40) of
one space age child (age 8)
put it recently: “It is in my
son’s curious al\d uncluttered
mind a simple fact: Man will
explore the stars. The notion
that we should not do so has
never occurred to him. Men
have been in orbit since he
was a baby.”

‘The father, Nelson Wood
of Scarsdale, N. Y. added
with an air of incredulity:
“When I was his age, all we
had was Buck Rogers and
Captain Midnight and science
consisted of nature walks.

To many of the older gen-
eration Buck Rogers was real
enough in their imaginations,
but it remained science fic-
tion. But today, what was
once science fiction is turning.
dizzily into scientific fact and
for some, it is hard to keep
pace.

Thus, some adults, while

Educated

s of Space

thusiasm for larger Congres-
sional  appropriations  for
NASA's future,

In viewing terms, howev-
er, the presence of TV cam-
eras made it possible for the
world to see what astronauts,
both American and Russian,
have had such difficulty in
reducing to words.

The Apollo 10 pictures in
color of the earth said mare
about the vastness of the
universe and the transitory
existence of mankind than
all the sermons of clergymen
or the musings of philoso-
phers.

The sight of continents and
seas in their minute dimen-
sions was a self-told story.

For the Apollo 11 flight,
no rational statisticians will
even attempt to estimate how
many millions will be watch-
g if all goes well, as Neil
A. Armstrong sus foot on
the moon. it doesn’t
really matter, ||

The high point will be the
individual's own_realization
that through television he
was there in heart, tension
and excitement at the histor-
ic moment.

The summer of 1969 will
establish a new maxim: Ad-

verbally uncertain of their
feelings toward moon explo-
ration are emotionally op-
posed if not outright afraid
of it.

Some psychiatrists, in fact,
have called this phenomenon
“future shock.” Instead of
marching into the future in
clear, demonstrable steps,
many people feel catapulted
into an alien age that they do
not understan

‘The younger generation, on
the oiher hand, seems unper.
turbed by a state that
some oh&er\vers have called a
new “generation threshold.”
This simply means that when
one is born Into an age, oneis
likely to accept its achieve-
ments without much fanfare,

A child in 1920, for exam-
ple, accepted the arrival of
the automobile with savoir
faire. Grandpa goggled at the
new sedans, but then he in
turn had amazed his parents
by his calm attitude toward
the telephone.

Apart from being born be-
rm or after sputnik, how-

ver, there are a tangle of
nlher factors—education, sex,
income, geography, politics—
that help to determine how
a man feels about the moon
landing, or about anything
else for that matter,

For many Americans, the
space program should have a
lower priority. Mrs. Muriel
B. Knight, a manpower train-
ing specialist in Boston’s poy
erty program, is one of them.
“I think it's a waste of mon-
ey,” she said recently. “After
‘we get up there, then what—
when penpl= are still starving

n eart]

She is looking to the earth
rather than to the stars, and
it is just that viewpoint—or
Weltanschauung, rather, for
it is an over-all personal and
philosophical view of the
world—that seems most often
to separate one person from
another in his attitude to-
ward the space age.

r some, man should re-
strict his endeavors to the
earth; for others, his destiny

. is defined by the stars.

A Critic’s Views of Apollo

By RALPH E. LAPP

NUMBER of American
scientists have been very
eager for men to land on
the moon, but not entirely
for *he most obvious reason.
They have been cager for
the National Aeronautics and
Space Administration to wind
up its manned space spec-
taculars and get on with the
job of promoting space sci-
ence.
The United States has had
a score of space flights with
a total of 4,514 man-hours of

Dr. Lapp, author of “Man
in Space” and “The Weapons
Culture,” is a long-time critic
of manned space flight.
experience away from earth.
This effort, culminating with
11, will have cost

$25-billion. Yet
manned space flights have
given scientists very little
valuable information about
space. Man, himself, has been
the main experiment. And
man is the principal reason
why Project Apollo has cost
so much money.

On the other hand, un-
manned space vehicles have
hit paydirt in space. They
have given scientists new
data about the radiation en-
vironment of the earth and
disclosed valuable knowledge
about the sun and the planets
It's no wonder, then, that
some scientists long for Apol-
lo astronauts to complete
their mission to the moon
so that some sense of priori-
ties can be assigned to sci-
entific resear

But just as scientists were
hoping for relief they found
themselves in new difficul-
ties. On one hand, they have
found Federal funds for the
support of research hard to
come by and, on the other,
they have found NASA pre-
paring to parlay Apollo 11
into a prolonged extravagan-
7a. The space agency has
plans to follow up the initial
lunar landing by shooting oft
nine more moon missions.

.

1 suggest that when Apollo
11 returns to earth, it will be
time for cerebration as well
as celebration. We should all
rejoice that man has con-
quered his ancient enemy—

gravity — and has thus
enrugged off his earth-bonds.
But we should also think
carefully before we decide to
explore every nook and cran-
ny of the far-off moon.

First, let's be realistic about
the cost of these lunar mis-
sions, The space agency
has put out a mission cost
figure of $350-million for
Apollo 10. The agency uses
a unit price of S$41-million
for the lunar module and
$42-million for the command
module. In point of fact, con-
tract costs to date for these
two modules atount to $6-
billion; if figured on the basis
of 10 missions, the cost would
thus be $600-million for each
complete lunar vehicle. If
you include $800-million for
each Saturn 5 launching ve-
hicle and $100-million for
operations, the cost for each
lunar mission is $1.5-billion.
‘That is on the basis of 10
missions.

Next, let us ask what
men will do on the moon.
Space enthusiasts wax ro-
mantic over the glories of

Junar exploration, but they
sound pretty hollow-headed
when it comes to explaining
the earthly value of these
exploits. Analysis of the first
rock samples brought back to
earth will probably tell sci-
entists much about the
moon’s origin. The second
and third bags of rocks will
be of diminishing value, es-
pecially if you allow some
down-to-earth scientists to
tell you what they could do
with similar sums of money
if spent here.

To get down to earth —
the United States Govern-
ment spends about $40-mil-
Jion a year for mineral re-
source development in_the
Bureau of Mines and about
$95-million for the United
States Geological ~Survey.
What's on the lunar surface
so tempting that we should
make  repeated landings
there? No one with any
knowledge of rocket trans-
portation costs thinks that
minerals be imported
from the moon — not even
gold. To mine and ship gold
from the moon, assuming it's
to be found there, would cost
a thousand times its earth-
value.

.

What we are after on the
moon — after the primary
goal of prestige is attained—
is knowledge. That means

at we have to shift from
spectacle o science as a base
of support for further trips
to our nearest neighbor in
space. But at this point, es-
pecially in view of our needs
here on earth, we need to
compare the benefits of re-
search conducted in the lab-
oratory with that accom-
plished in space. Further, we
need to compare space bene-
fits from unmanned vehicles
with those from manned mis-
sions.

Because man is a very
fragile thing to export from
earth, he has to be gently
boosted on his way and once
in space his earth-habituation
requires that he have a life-
support system, All of

s for a cumbersome
space capsule. Weight for
weight, manned space vehi-
cles are about a hundred
times more costly than in-
strumented missions.

space costs are so
mrbuam that they simply
outrank any value he might
have in space. One of the
reasons given by the Air
Force for the cancellation of
its Manned Orbiting Labora-
tory was this It was de-
termined that most essential
DoD [Department of Defense]
space missions could be ac-
complished with lower-cost,

manned spacecraft.”
.

Practical benefits of space
are largely restricted to near-
earth orbits. An intensive
study of the civilian applica-
tions of orbital space was
conducted recently by a task
force of the National Acade-
my of Sciences. Menned
space stations were consid-

ered too expensive to com-
pare with instrumented satel-
lites.

In its haste to land men
on the moon, NASA is gam-
bling that the two-man lunar
module will bounce down
softly on a flat spot, sustain
no damage, and then take off
to rejoin its parent module
in a lunar orbit.

In this sequence of events,
the space agency has planned
for no back-up or rescue
should there be a mishap.
Indeed, such a rescue capa-
bility is two to three years
away in NASA's planning.
‘The agency could have pro-
vided a margin of safety by
first landing an automated
craft, like the Surveyors, to
put down a TV camera to
survey the site and a beacon
to allow automatic homing of
the manned spacecraft.

.

Some NASA officials feel
that the moon is merely a
way station and that the Unit-
ed States should target Mars
for a manned mission in the
carly nineteen-eighties. Such
a program would push

the annual NASA budget up .

past the $6-billion level, and
it is probable that more than
$100-billion would be re-
quired for the project.
There is very little sympa-
thy in the Congress for such
a Mars mission; most legis-
aware

more, space research funds

should be brought in line

with the Federal Govern-

ment's over-all support of re-
ch.

‘With the success of Apollo
11 the main reason for ur-
gency in the space program
will vanish. The space
with the Russians will have
been won. It is utterly foolish
to promote this competition
in the future based on some
invention of “who's winning.”
‘We should then settle down
10 a rational space effort
keyed to basic values in sci-
ence and to reaping the bene-
fits of orbital applications.

T have a midsummer dream
that President Nixon might
travel to Houston to_greet
ntined  Apollomen
and to accept (through glass)
the lunar samples. In my
dream Mr. Nixon says: “The
people of the world salute
your heroism. In the name

of all the people on this plan-
et 1 accept these lunar speci-
mens. 1 declare the senseless
space race ended. And now,
gentlemen, let us point our
science and technology in the
direction of man.”

Successiul

lators are
that we have enough prob-
Jems to solve here on earth
without going off to Mars.

President Nixon hasn't com-
mitted himself on the future
of the United States space
program. He has a task force
studying the long-term goals
for NASA; it is scheduled to
report its findings in Septem-
ber. One hopes that the sci-
entists participating in this
study will be level-headed
and not recommend the ex-
penditure of fantastic sums

purely to acquire scientific
.mowledge The quest for
more knowledge is a noble
undertaking, but some cost
reckoning should be made as
to its earthly value. Further-
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President

up.

After all,

tional occasion on the pic- venture isn't just for adven-
ture tube. turers, it’s for everybody.
Different time zones not- 1-
untold  mil-
lions in Europe, hAsxa and
South America have wit- 1
nessed the take-offs and || THNOOR

splashdowns of the astro-
nauts.

The role of television in
welding together humans of
many lands and many
tongues is an integral by-
product of science’s advance.

From Houston, Tex., there

have been periodic reports ||

of differences among astro-
nauts over the advisability
of carrying live TV facilities
on spacecraft,

One theory was that play-
ing around with video gadg-
etry was an intrusion on a
serious undertaking.

A contrary argument was
that TV might generate en-

gems
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memo | to a great-grandson

Even though you aren’t born yet, we are
zoing to save this copy of the New York
Times for you to read when you are grown

By that time, going to the moon may be
commonplace. But in 1969, as you can see
from these pages, it was quite a thing.
t wes the first time that man
had ever set foot oufsiae the earth.

We'll save the complete paper so that
vou can see the ads and have a good laugh
at the fashions of the Sixties. Those were
the days when men’s and women’s
were still differentiated and the abbrevi-
ated remains of women's skirts could still

clothes

Men's clothes had just waked up from
a hundred year’s sleep and there were only
eighteen Wallachs stores in the whole

world.

Hope you're enjoying the twenty-first

century.
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A New Marxist Frontier

By CHARLES S. SHELDON
LTHOUGH details of So-
viet st

of Soviet soclety
throughout the solar system
by the application of ad-
vanced technology.
The Soviet equivalent of

the National Aeronautics and
Space Administration may

Dr. Sheldon is chief of the

then for 25 years. The

Russians reaped the advan-
fago of having scleted their
nt:wmmum is-
sile as their
Iaunching ebnce, Thts xeh-
able workhorse with &
stage thrust of 1.1 Sotion
pounds not only put up Sput-
nik 1 in 1957, but even now
is used for the latest Soyuz
‘manned crat of about 16,000
pounds’ payload.

The Soviet planners start-

' ed with a bare minimum ul

facilities for manufacturin
{esting wnd lauaching. Eerly
space events were many
months apart, each calculat-
ed to make substantial steps

u
liteal tool to impress the
gwlﬂ. In the years that have

gaps, with a wider variety of
launching vehicles, a more
complete tracking network
and better ground testing fa-
cilities.

At present, the Soviet
Union has reached a level of
investment in equipment,
manpower and ce
“that roughly parallels the tre-
mendous commitment of the

years has also been making a
Jarger number of launchings.
‘This is in contrast to earlier
years, when the Russians
were content to launch less
frequent but larger payloads.
.
'ﬂ\e Soviet Union now op-
three large

lllmchml cvmplzxu, mugmy

of s-mm 5. Ameﬂn’s chief
launchi
hddng lhe overseas land-

the United States, the Soviet
Unlon s, procumlily, cout
centrated its corresponding
facilities across the wide ex-

tie w
ever major flight o of
man-related deep space ve-
hicles are under way.
e development of &
grandly mchu(nwd B
phony, the Soviet
gram has unfolded With add—
ed themes, has been embel
lished and has played =%
prises years since
1657, In a swiit jump in
e llrnple Spu-

in the United smu. at Cupe
Kennedy, Fla, Wallops Is-
land, Va, and Vandenburg
Air Force Base, Calif, The
original and main base is the
Baikonur Cosmodrome at
Tyuratam tan, A
smaller m site is at Ka-
pustin Yar on the lower Voi-
gx River, The main military
al base is at Ple-
u'tlk well north of Moscow.
stable Soviet
hmu:hlng vehicls has pro-
liferated to meet the varied
needs of its broadly based
program, ranging from a ve-
hicle derived from the San-
dal medium-range ballistic
‘missile, which can put about
500 pounds in orbit, to the
Proton class, which can orbit
about 50,000 pounds. Some-
where waiting to be unveiled
may be the huge vehicle that
NASA officials have predict-
ed will be half-again ﬂ\e size

Sovicls
Ma]. Yuri A. Gagarin of the Soviet Union was the first man
to orbit the earth. The flight took place eight years ago.

For Western Europe, It Is Joint Task

By HERMANN BONDI

VV/ESTERN Europe's achieve-
‘ments In space are real,
though puny beside those of
the two great space POWeTs.

he United States o the So-
viet Union, the small size of
Western Europe’s space ef-
fort clearly demonstrates that
she does ot attach as much
-
Dr. Bondi is director-gen-
eral of the European Space
Research Organization.

_

l:m:omnce 0 space as the
wo superpowers do.

Indeed, while the annual

of the population, in no West
Eumpnn country has
exceeded $2 a head

rope's efforts are significant,
not only because of tech
cal and scientific achieve-
ments but also because of
the vitally important ad-
vances that are being made

a
collaboration in an industrial-
Iy competitive field.

Western Europe's achieve-
ments in space can perhaps
best be understood when di-
vided into separate catego-

Ties,
First, there are the purely
national efforts. France has
bulit and herself launched
three small scientific satel-
Tites (each weighing less
200 pounds) into low orbit,
and another is scheduled for

1971 with an improved
Tauncher. Her launching base
in the Algerien Sahara was
abandoned in 1965 and a new
one is being established in
French Guiana.

Britain is due to launch
a small satellite, also less
than 200 pounds, next year
with her own launcher from
a base at Woomera in Aus-
tralia.

There are, second, the el-
forts involving one
European country and one
of the great space powers
in cooperation.

The United States, using
Scout vehicles, has launched
several small but sophisti-
cated scientific satellites built
by France, Britain and Italy.
More launchings are planned
soon for West Germany,
France and Britain.

The Italians have them-
selves launched a small sci-
entific satellite using the
Scout vehicle from the equa-
torial platform they have es-
tablished off the coast of
Kenya.

.
A large French scientific
satellite was due to be
launched by the Soviet Un-
ion, but the shot had to be
canceled during the recent
French economic crisis.

A major Italian experimen-
tal telecommunication satel-
lite is now in the early stages
of development for a launch-
ing by a United States Thor
Delta rocket.

A third _category is the
narrow  West  European
gmnpmg France and West

ermany, for example, are
]olntly ‘building, with some
igian participation, 2 Wl
vision relay satellite for
launching in 1972 by the
European Launcher Develop-
‘ment Organization.

Toowed I1y e Bological exe
periment with Lalka, the dog
in orbit. Sputnik 3 was a
2,926-pound _ comprehensive
geophysical laboratory that
returned data from orbit for
two years.

.
By 1959 the early Luna
sailed into orbit
around the sun, struck the
lunar surface carrying the
Soviet coat-of-arms, and re-
turned photos by radio of
the far side of the moon. The
following year came the first
precursor flights of manned
craft, one of which re
dogs to earth in a successful
re-entry. Although it became
known to the public only
later, 1960 was also
of first launchings wwlrd the
planets, when Mars probes
failed to reach orbit.

These and indeed all the
first 18 deep-space probes
failed to return any plane-
tary data. But they marked
the seriousness of the Soviet
emm to reach the planets

with large and complex pay-
loads on a scale more ambi-
tious than our own to date.
The last three Venera craft
have been successful in prob-
ing the atmosphere of Venus.

Apparently not even Venera
5 lnd 6, which arrived last

in_remain-
lng 5 ictact and functiogingall
the way to the planet’s sur-
face because of high pres-
sures.

.

The April 12, 1961, flight
of Maj. Yuri A. Gagarin
around the earth in Vostok 1

same

produced i
universally electrifying ef-
fects as had the earlier Sput-
nik 1. In a progression over
years, the six Vostok
flights built

Modelofspmﬂc,ﬂmmmunmme.mdhphyin
Its launching marked

Lieut. Valentina V. Teresh-
Kova, who gained more or-
bital experience than all the

ry astronauts combined.

In 1964 und 1965, the two

craft
seemed to mdlcate a continu-
ation of Soviet leadership
when one carried the
three-man crew into orbit
and the other provided the
first “space walk.” Instead,
the Russians elected to delay
further manned flights while
developing a more versatile
craft, later unveiled in 1967
as Soyuz. accidental
crash during recovery in
which a cosmonaut was killed
bad the same traumatic ef-
fects on the Soviet program
and people as the Apollo fire
three months earlier had had
in the United States. The Rus-
sians fell back to a more
cautious  position of un-
‘manned test flights. Only by
1969 did we see a full ex-
ercise of manned ing and
crew transfer with Svyllz
and 5—in all likelihood what
had been intended in April,
1967,

Russian space applications
flights did not show up in
their program until 1962,
when they labeled most of
these with the blanket name
of Cosmos. It took on the
aversge several years for

reach

the start of the space race.

sophisticated vmu.er nwl-
lite system under

Meteor, Still under ?.he Cas-
mos label are military navi-
gation satellites, described as
a system but not identified
by individual flight.

‘The largest single progra
element is Cosmos :ene:
that is only indirectly ac-
Knowledged to be a milit
observation photographic or
electronic  ferret  project.
These satellites maintain an
almost continuous  watch
from their low orbits on tar-
gets of Soviet interest, and
are routinely recovered every
eight days or

‘The other princxpnl niltary
element in the Cosmos
gram has been the partly fia-
den fractional orbit bombard-
ment satellite system (called
FOBS). The 13 known orbital
flights in this project have
brought international concera
even if not yet any technical
violation of the treaty ban-
ning weapons of mass
destruction from outer space.
The conjunction of Soviet
manned flight with lunar ex-
ploration now can be traced.
Luna payloads to return sur-
face pictures and soil tests of
the moon, and to measure the
intricacies of lunar orbit,
were clearly more concet
with ional data

a
lead in Soviet manned flight
experience, including X to
(lve dwl of “stay time,

and the
mﬂy ﬂ.lght by a woman,

That organization, (m- l
fourth category, represent
medium-sized grouping. lls
member nations are West
Germany, France, Belgium,
the Netherlands, Italy, Brit-
ain and Australia.

The organization plans to
build & launcher capable of
putting a vehicle weighing
about 1,800 pounds into low
orbit (Europa I, completion of
development due soon) or
one weighing 400 pounds into
a higher stationary orbit
(Europa IN).

Its base will be in French
Guiana, and its budget is
about $100-million a year.

Finally, there is the wide
grouping — the  European

Space Research Organization.
Its member nations are West
Germany, France,
Iuly Sweden, Belgium, the

therlands,  Switzerland,
Denmrk and Spain.

Its first three scientific sat-
euim—snm but sophisti-

cated—were launched by the
Unit%ds States sploe agency

More small satellites are
due to be launched later this
year and in 1971 and 1972,
and its first major one (1,000
pounds) is planned for 1972.
Several other major scient
ic projects are under consid-
eration, including a television
relay satellite. The organiza-
tion's budget is just over $50-
million a year.

It is clear from the dis-

| of effort that there
are doubts in the West Euro-
pean countries about how
best to organize their space
programs.

The heavy cost of keeping
the technical “infrastructure”
in being, the massive cost of
major projects and the diffi-
culty of assembling I
teams of skilled men,

arge
all
B

el nlhb!e satus,

Today the Russians

cmpnhenswe teevioion dis:
tribution system with Mol-

niya 1 satellites, and a fairly

point toward a single inter-
national effort.

t the same time, there
is the natural desire of indi-
vidual governments to keep
matters under their sover-
eign control, and the prob-
lems of international cooper-
ation tend to make each gov-
ernment prefer a national
effort or perhaps narrow
groupings.

In space, as in many fields,
the advantages of a broad
base are increasing all the
time. It is therefore a vital
interest of all countries to
master these problems of
working together.

We have made much prog-
ress and, with the decision
of the West European govern-
ments to join ELD.O. and
ESRO, into one organiza-
tion, we can surely expect
a growth of confidence.

.

‘The small magnitude of the
space effort should thus not
be allowed to obscure its real
achievements. Every one of
Western Europe’s satellites so
far produced, nationally or
internationally, has fulfilled

its mission with complete
sucoses,echulcally  and
otherw:

“There fas been real poit-
cal success in the demonstra-
tion that multilateral efforts
can be effective, although the
industrial work must, for ob-
vious reasons, be spread rea-
sonably fairly among the
member countries, Interna-
tional cooperation has thus
been shown to be compatible
with industrial efficiency and
competitiveness.

With the laying of this
groundwork for a common
European space endeavor, we
are looking forward to a
bright future for Europe in
space.

science alome. Abortive at-
tempts from 1963 on led fi-
nally to successes by 1966,
Meanwhile, a larger vehicle
capable of supporting manned
circumlunar flight, the Proton,
appeared in 1965. After signs
of technical n‘wbles it finally
‘was successful in the circum-
lunar flights of Zond 5 and
6, one recovered in the South
Indian Ocean, the other using
lifting body techniques to
reach Soviet territory. Any
haste to repeat such flights
mh men was probably re-
uced by remaining bts

on reliability and the impres-
sive :’ucuses of Apollo 8

10.

.

A Soviet lunar landing will
require much more than a di-
rect flight of a single Proton
vehicle with the Zond variant
of Soyuz as a payload. Either
a large number of Proton-lift-
ed payloads will have to be

assembled in earth orbit—no

mean feat—or the postulated
very large vehicle will have
to be used.

Depending on \the opera-
tional mode and the efficiency
of propulsion, either two such
vehicles must meet in earth
orbit for a further flight to
the moon, or lunar orbit ren-
dezvous in the Apollo man-
ner may be used.

Lead times inherent in such
major programs would sug-
gest such a Soviet manned
landing is still years away.
However, Lieut. Alexei A.
Leonov reportedly stated ear-
ly last month that the Soviet
manned landing would be ac-
complished in time to provide
rock slmples for the Osaka

lf 50, tl\e previous Soviet
care and conservatism In all
manned flights suggests that
unmanned tesis will appear
very soon. An unmanned
Luna 15 spacecraft is on a
‘mission to the moon as this
is written. It could represent
either a continuation of earli-
er, modest flights, or could
represent the first step toward
automatic recovery on earth
of sample lunar materials be-
fore men are committed to a
similar mission within the
year.

It All Started With Sputnik

By RICHARD D. LYONS

HORTLY after the first
Soviet satellite streaked

ago, joyful crowds as-

mnbled in Red Square to

Russian leaders boast

of communjsm 's technical su-

periority and to buy Sputnik

cigarettes and Cosmos per-

fume. The race to the moon
had begun.

Western capitals  were
stunned by the news of the
Sputnik launching from the
neppu of cenml Asia, Some

n  newspapers car-
rxm headlines saying: “Amer-
ica Beaten.”

Parisian waiters smirked at
the discomfort of American
tourists when they were re-
minded of Russian space
feats and some Englishmen,
wes erican _ techi
cal chauvinism, admitted that
they were glad for once dm
“the Ylnk! aren't first
something.”

Reaction in  Washington
ranged from attempts by the
Republican “ins” to minimize
the impact of Sputnik “tl:

H;ﬂ)or in space” and must em-
bark a “do-or-die strug-
gle” lnr me conuol of space.

And all !hls storm was
caused by a 184-pound metal
ball called Sputnik.

It was launched on Oct. 4,
1957. and it circled the world

ery 96 minutes, doing noth-
lng but radioing “beep beep”
with its two small transmit-
ters.
anxieties in-
tensified within the next few
years as the Russians launch-
ed more Sputniks, sent a
spacecraft into orbit around
m sun, landed a rocket on
the moon and placed & cos-
monaut in orbit.

Meanwhile, the
States was trying to
its first satellite. On Dec. 5,
1957, a Vanguard spacecraft
traveled only two feet from
its launching pad, then dis-
appeared in a ball of flame.

The failure,

Unlled

spectacular success, sent a
wave of frustration and cha-
grin across the country, a
(eellnx summed up by Dr.
ohn P, Hagen, director of
the Vanguard program, in
o word: “Nuts.”

In the view of Lyndon B.
Johnson, then Democratic
leader of the Senate, the Van-
guard explosion was “one of
the most humiliating failures
in our history.” Senator Rich-
ard B. Russell of Georgia
called it “a grievous blow to
our already waning world
prestige.”

u

.

gether, the  Van-
guard Fattalr was & major
propaganda defeat for the
United States, an American
“flopnik,” as it was called in
the foreign press.

Perhaps the low point
came when members of the
Soviet delegation to the Unit-
ed Nations slyly asl eir
American friends if the Unit-
ed States would like to ap-
ply for ald under Russia’s
program of technical assist-
ance to backward nations.

Public discomfort was not
aided by disclosures before
Congress that the United
States could have
been first to put a.satellite
in orbit but that rivalries be-

have the honor had stalled
the first American liftoff.

Aside from the political or-
atory, many serious-minded
Ameﬂnm! felt that some-

someway, the system

had sone wrong, m they

criticizing the Amer-

iun wxy of life in a surge
of public recrimination.

“Everyone is blaming it
on e-myone else,” said Dr.

A. Kimpton, chan-
cellor of the University ul
Chicago. “Everyone is
blame except the guy who's
talking, I'm fed up.”

Much of the blame was to
fall on the nation’s educa-
tional system, from kinder-
gartens to graduate schools.
Critics felt that the system

soft, that students
‘were having it too easy and
that college courses such as
basket wuvlng and ﬂy cast-
Lng would not help in closing
‘the “technology gap.”
The dmxe; were nwde at
when the nati
investmg $15-billion 5 ym
on education, about the
amount  Americans were
spending annually on liquor
and tobacco.

.

Two months after Sputnik,
the President’s Commitice o
Scientists
warned that v.hg Soviet Union
would be superio in selence
in five or 10 years

Uritea Statie broadened
and strengthened its own ef-
forts to improve the quan-
tity and quality of technical
talent.

The Presidential panel said
that the United States’ reac-
tion to Soviet satellites and
other sclentific achievements
should not be = focus on
“purely mi

“Rnuhn advancel in oth-
er technological fields pre-
sent an equally grave threat
to the ummm security
well-being of our people,” it
said, “This lies in the Soviet
Union's well-directed and en-
ergetic program to achieve
and assert scientific pre-em-
inence in order to gain
nomic, political and cultural
supremacy in une world.”

port Wull on to call

o oiaamaNee O ey

ywer” to meet “the broad-

er chlllen]es of the scientific
age.”

David J. McDonald, head

of the United Steelworkers

of America, offered his own

plan to meet
cal challenge of
Sputnik:  “A  $15-billion

school building project with
no frills, no fuss, no gyms,
no stadiums and no football
fields.”

Suddenly statistics that for
years had been either buried,
overlooked or disregarded be-
came front-page news. The
Federal Office of Education,

for example, said a shortage
of 140,000 public school
classrooms existed.

groups _ estimated
that only 20 per cent of the

country's brightest students

more than with guns and
‘bombs.

.
By 1958 there were indi-
C_lﬂﬂnl that

feuding military services to
civilian control and set up
the National Aeronautics and

ueation, vocational training
fatilities, medical school con-
struction and lld (n gram-
mar

New Math
the nation's classrooms. Mil-
hm of parents, who earlier

been racked with
dwbu about “why Johnny
can't read,” discovered that
they could not understand,
let alone do, Johnny’s math
homework.

private spending on scien
Between 1955 and 1967 Amer-
ican expenditures on re-
search and development near-
ly quadrupled to about §24-
billion. The huge Inmlm
went not only #ato the spac
program, but nu:'o lmo m«d~
mces and te

But the pcmllll\nn
started to swing the other

ed to solve the problems in
the nation's cities. Federal
spending for science leveled
off and, viewed as a percent-
age of the gross national
product, even declined.

Many of the long-dormant
questions about the value of
investing in space, or even of
going into space at all, again
began to be heard.

Yet men, regardless of
their nationality, apparently
have had to go to the moon
just as they have had to cross
the oceans and as they may
eventually have to go on to
the stars — because man is
never satisfied until he finds
out what is on the other side
of the hill.

f
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Pioneers of a New Age

By WERNHER VON BRAUN

POLLO 11 will always be remem-
bered as a magnificent achieve-
ment in the history of applied

ably proud of it. In reality, however, the
team that brought Apollo 11 to fruition
cuts across national boundaries. The
mission itself had its beginnings not on
July 16, 1969, but several centuries ago.

The sense of history involved in this
realization of man’s anclent dream of
voyaging to the moon is easily over-
looked, and we tend to consider this
particular feat as a product of Twen-
tieth Century science and technology. It
is not overlooked, though, by men such
as Col. Frank Borman, who is a pioneer
himself in the centuries-long journey to

Dr. Von Braun is the director of
NASA’s George C. Marshall Space
Flight Center at Huntsville, Ala.

the moon. In addressing the House of
Representatives on Jan. 9, following his
return from orbiting the moon, the
Apollo 8 commander said:

“Yet when we say that this was an
American achievement, we really have
to go back to Newton and paraphrase
him. .. .How can anyone think of Apollo
8 wlthout thinking of Galileo or Coper-
nicus or Kepler or Jules Verne or Oberth
or Tsiolkovsky or Goddard or Kennedy
or Grissom or White or Chaffee or
Komarov? We truly stood on the shoul-
ders of giants.”

Apollo 11 also owes as much to men
such as those named by Colonel Borman
as it does to the hundreds of thousands
of engineers, scientists and technicians
‘who labored for a decade to make possi-
‘ble man’s first landing on the moon. For
men such as Tsiolkovsky, Goddard, and

Oberth worked out the basic principles
of astronautics, drawing in turn on the
earlier, fundamental work of Newton
and Kepler in the Seventeenth Century.
Without the knowledge of why a rocket
works, we could not hope to place an
artificial satellite around the earth or to
escape earth’s gravity and land men on
the maon,

We sometimes, too, underestimate the
influence of the arts on the sciences
(and vice versa), particularly in astro-
nautics. It is interesting to note that

advocal

with an aptitude for science, These
two elements of his books were the
spur needed to turn serious minds to-
ward serious sclentific problems in
the latter years of the Nineteenth Cen-
tury and the opening years of the Twen-
tieth Century.

How many people for how many years
idly watched the sky rocket streaking
it the alr and thought nothing of 1t
except to marvel at the colorful pyro-
technics? The prose magic of Verne
s the probable catalyst that began

the process of scientific inquiry within
Tuolkavsky‘: mind. In his later years

he wrote:

Tora tong time T thought of the rock-
et as everybody else did — just as a
means of diversion and of petty every-
day uses. T do not remember exactly
what prompted me to make calcula-
tions of its motions. Probably the first
seeds of the idea were sown by that
great author of fantasy, Jules Verne
i gulded 5.t thought along certain

came a desire, and after
hat, the work of the mind”

Nearly two centuries elapsed between
Newton's formulation of the laws of
motion and Tsiolkovsky's mathematical
proof that the rocket was the only
means by which man would some day
place himself into space (a date which
Tsiolkovsky predicted as 2017, an un-

the principle of socket gl and
was a pioneer in study of propellants.

three modern pioneers in astronau-
(lcs-—Tlel)stky (1857-1935), Goddard
(1882-1945) and Oberth (1894-—),
all had something in common, in addi-
tion to their Jearning and passion for
science. They had imaginations that
were initially inspired by the fiction of
Jules Verne, who made space travel
sound exciting and—even more impor-
tant—technically feasible to young boys

of 53 years). His mathe-
matics revealed the principle of mass
ratio. Basically, this told him that the
size and weight of the rocket was ul-
timately limited, However, it suggested
two alternatives to overcoming the prob-
lem. He could find the best combina-
tions of propellants to increase the ve-
locity of his exhaust gases or he could
reduce the weight of the rocket and
all its parts in order to carry more
‘propellants.
These alternatives opened u

vistas for theoretical research w Tswl-

Robert H. Goddard, the father of

Kovsky: using various combinations of
fuels and oxidizers to produce the great-
est exhaust velocities. His calculations,
done painstakingly by hand, led him to
state that the best propellants for prac-
tical use were kerosene and liquid oxy-
gen or liquid oxygen and liquid hydro-
at the ozone

liquid oxygen, In this suggestion, he is
still ahead of contemporary propellant
chemists.

Other swmes led him to the principle
of rocket staging to achieve the veloci-
ties required for escape.from earth’s
gravity. He pointed out that the stag-
ing could be dome in two ways: in
series or in parallel. In other words,
one rocket could be placed on top of
another (as we do with Saturn 5) or
several could be clustered into a bundle
(as we do with the Titan 3C).

Tsiolkovsky’s deep insight into the full

EVOLUTION OF ROCKETS INTHE US. . . . . « . .

MERCURY.  MERCURY.
REDSTONE ~ ATLAS  TITAN

G|
Soumr,  postigin I;Inllmllll oo

SATURN (B nvunl l
MISSILES

STOK  SoYUZ SHOS
VOSKHOD A2 BI

. AND IN THE SOVIET UNION

The V-2: Its successful hluwh-

ing at Peenemiinde in October of
1942 opened modern rocket age.

developers, roared
Germany’s Baltic shore.

V-2 to Saturn 5

(N0t 3, 1942, 2 46-footlong missile, (udzd by ethyl
alcohol and hquld oxygen and designat
into the sky lmm Pe cnmﬂn

Albyhl

int German

\1
Canand Totahesveky, G Ruasian: Wit fe rise 1 the
Baltic sky, the age of modern rocketry opened.

In the fal of 1944 this rocket took the place of what
the Third Reich called Vengeance-Weapon e
famots Jat-propelled "Mizzz bosmb” that had been Taining
deth and destruction on London. The new weapon was

Vengeance-Weapon Two, o, mors simply, V- z

" Although the V-2 appeared £ Iate o Influencs th
course of World War T it was nonetheless the irst bale
listic missile, the ancestor of the
carry nuclear warheads. It was the p
boosters that blast men into space as w

For some years after the United States and the Soviet
Urlon sppropriated the V=2 and it buldens oc thelr own

ment programs, both nations concentrated
- ity

For example, the American Redstone, Atas and Titan 2
were all designod expressly o cany atomic warheads, 85

were uu Russian A-1

“These ive rockets were ldapwd a8 spacecraft boosters
whets e "days of manned msm

y
enitor of the

e along—the Red-
stone and Atlas for Project M the Titan 2 for
Proj Ganmu\cAlformv “serics, the A2 for
the Voskhod and wvehicles,

Soon, though, bom Tations were turing out families
of Tockets for specialized purpos

o Russia, the B-1 and C-1 oo s developed
for_laun d_ earth satellites of the Cosmos
scries, (in the large. chart above, dotted lines indicate

informed estimates as to

The Proton, which appeared ln 1965 md has already
sent two Zond spacecraft around the moon. is thought
to be capable of sending men around it

The G-1 is believed to be under dﬂ!vtlvpm:nt for future
mmned spaoeﬂlghu. possibly to t
“Scarp” or “Scrag, military
m\sﬂles. mlght be used for the Rusﬁhns' !ﬁcﬁbnll orbital
bombardment system (FOBS), in which l muﬂar ‘war-
head would be sent in either of two in a partial
earth orbit (See diagram at right, l.buve)

America’s Poseidon and Minuteman 3 missiles, each of
which can carry the multiple warheads of the Multiple
Independently Targeted Re-entry Vehicle, or MIRV
(diagram at right), represent the latest in specialized

miliary rockets,

A-nm Seturn family was created especially for Project
poll

It was a Saturn 5, so far the bng at and m
of the V-2's descendant ted ﬂle Apollo l.l
astronauts yesterday tawnrd a planned lunar landing.

the
U. S. over its unguarded southern borders.

By it

Tho New York Times
The MIRV: Many nuclear warheads
a single mother rocket that can change course,

oy 17, 1969
from

- “Beown Brothers
US. rocketry, launched the world's first liquid-propellant rocket in 1926

scope of astronautics led him also to
speculate on the life support system
for the future astronaut. Indeed, he en-
visioned the spacecraft as “a metallic
elongated chamber (the least resistant
shape) supplied with light, oxygen, ab-
sorbers of carbon dioxide, miasmata,
and other excretions . . .” While his stud-
ies in the biomedical field are not as
extensive as his other contributions to
astronautics, they do show that he had
a total grasp of what is involved in
manned spaceflight.

The implications of Tsiolkovsky's pi-
oneering work are obvious today. It
supplied us with the mathematical tools
we need to design multistage space car-
rier vehicles such as Saturn 5. The stud-
ies in propellant chemistry and rocket
propulsion gave us the starting point
for the design of the F-1 and J-2 en-
gines used by the Saturn 5. These en-
gines are powered by liquid oxygen and
kerosene and liquid oxygen and liquid
hydrogen because Tsiolkovsky's findings
over a half century ago are as valid
today as they were then, Tsiolkovsky's
theories have stood the tests of time
and the empirical tests of our modern
laboratories.

Contemporary rocketry and Apalio 11
also owe a debt to a native American
pioneer in astronautics—Robert H. God-
dard, the shy and brilliant professor of
physics at Clark University in the early
nineteen-hundreds at Worcester, Mass.
Though some 25 years younger than
Tsiolkovsky, Goddard was certainly his
intellectual peer. Goddard was a theore-
tician, but he was also a builder. He
was the perfect example of the prac-
tical New Englander who likes to prove
things to himself. His work most rele-
vant to today's problems began shortly
after World War L but his theoretical
studiesand experiments with gunpowder
rockets antedate that conflict,

.

Goddard’s monograph, “A Method of
Reaching Extreme Altitudes,” published
by the Smithsonian Institution in 1919,
is a classic in the literature of astro-

He designed and helped build his own
flight hardware.

His contributions to the modern space
booster are too numerous to recite. Dur-
ing the 42 years between 1914 and 1956,
he received 214 patents in the field of
rocketry alone. Many of these were for
components that have become standard
today. Goddard's greatest contribution
was probably in the field of rocket engi-
neering. He proved that liquid propellant

fore him had mathematically predicted
they would. He launched the world's
first one in 1926, He introduced, among
other things, the gyroscope control, tur-
Dbopump-fed liquid propellant engines, re-
generatively cooled engines and the gim-
balled engine mounting. All these proved
essential to the later rockets that boost-
ed man into space, and without them
the Saturn 5 would simply have not
been possible, In summary, it can be
said that Goddard did most of the basic
research and development that made
possible rockets such as the Satura 5.

qulln 11 a!sq owes a debt to the
of rth, the German
p.am in nstronauuu He was a con-
temporary of Goddard, and in one of
those twists of circumstance that
one often finds in the history of sci-
ence, Oberth spent many long hours
performing intricate  mathematical
proofs of what had taken Tsiolkovsky
and Goddard an equally long time. Tsi-
olkovsky was an obscure Russian school
teacher working by himself in a small
rural village. His work was published
in Russian, and he had little contact
with fellow scientists in his own coun-
try and practically none outside, Thus,
Oberth was completely unaware of the
Russian’s work until his own was prac-
tically done. The same was true with
Goddard, who worked in secrecy for the
most part, publishing little except for
his masterpiece, “A Method of Reaching
Extreme Altitudes,” a copy of which
he sent to Oberth upon request.
Oberth was morelike Tsiolkovsky than
Goddard. He was a theoretician rather
than a designer and builder. And like
Tsiolkovsky his scope of interest in astro-
nautics encompassed more than just the
rocket. He was interested in the prob-
lems of man in space, because of his
early training in medical school,
The influence of Oberth on modern

astronautical engineering is probably
more direct than that of Tsiolkovky,
however, because of geographical and
temporal factors. Oberth was working.
in Germany and publishing in German
at a period when a group of young
rocket enthusiasts were beginning to as-
sociate in the late 1920's and early
1930’s. Oberth's work, including the lay-
out of a two-stage, liquid propellant
rocket using liquid oxygen and alcohal,
was known to them and became the
basis of the practical work that soon’
found the amateur spacemen building
and firing liquid propellant rockets.
From these groups came the cadre of
engineers and scientists that were to

build the first really large rockets such-

as the V-2 of World War II, which

proved that the space booster was an'

engineering possibility.

Lesser known but equally important
early members of the Apollo 11 team in-
clude men such as Robert Esnault.

Pelterie (1881-1957) of France. He was:

an adventuresome French aviation

pioneer who had made flights in the.

Wright brothers' airplane, and he was

the author of L'Astronautique (1930),.

Pickelal Parate
Hermann Oberth, whose theories on
rocketry influenced the work of Ger-
man engineers before World War 1L

Robert Esnlllll-l’elt!ﬂa of anne. 'hll
‘wrote one most
iprehensive hooh on umnﬁa.

ane of the early and most comprehen:

sive studies in astronautics.
Dr. Walter Hohmann (1880-1944),
city engineer of Essen, made theoretical

studies of the energy required for the *
optimum trajectories to the moon and -

planets. His work, of course, is indis-
putably present in the mission planning
that preceded Apollo 11’ lunar trip and
landing.

Other names that can be added to
the role include Eugen Saenger (1905
1964) of Germany; Helmut von Zborow-
ski (1905- —) of Germany; Guido von
Pirquet (1880-1966) of Austria; Jo-
hannes Winkler (1897-1947) of Ger-
many; and Friedrich A. Tsander (1887-
1933) of Russia. All of them made
significant scientific or technical con-
tributions to rocketry, which, in turn,
made missions such as Apollo 11 pos-
sible.

‘Today we see that manned explora-
tion of space is a continuum. It began
several centuries ago, and Apollo 11 is
one of its more historic points, The
essential timelessness of spaceflight was
recognized well before our first satel-
lites were even thought of by one of
those giants upon whose shoulders men.
like Armstrong, Collins, and Aldrin
stood. In 1932, Robert H. Goddard
wrote:

“There can be no thought of finish-
ing, for aiming at the stars, both liter-
ally and figuratively, is the work of
generations, but no matter how much

rogress one makes there is always the
theill of just beginning.”

0
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Spacecraft, Like Squid,
Maneuver by ‘Squirts’

By ISAAC ASIMOV

OR thousands of years,
man has envied the birds
t.hen' independence of the

, their ability to soar
fito- the sky, Yet the bird's
locomotion was _essentially
like ours—it was the result of
a push against something
else.

If we walk or run, our feet
push t the ground. So
do the legs of a running
horse and the wheels of a
moving locomotive or auto-

Dr. Asimov is associate
professor of biochemistry at

Bosten University Schoot
of Medicine. He is the author
of scoresof Books on ecience,

mobile. On the seas, the pad-
dle or ship’s propeller pusha
against the water. And in the
air, the wing of the bird, or
the propeller of the airplane,
pushes against the air.

But the air is a thin layer
of gas a few miles thick,

travel beyond the air, where
there is nothing to push

is and airplanes
would be as helpless in space
asa
Yet there is a way out,
and millions of years ago the
squid discovered it. When the
squid wants to dart through
the water, it squirts a jet of
‘water out behind and that
it move forward. i is,

course, The jet plane sends a
stream of heated gases 23
ward, end the plane proper
moves forward.

It may seem that the
squid’s jet pushe inst.
water and that the jet plane’s
exhaust pushes against air,

but that is not the essential
part of the workings. The

system of jet-in-one-direction-
and-move-in-the-other would
work in a vacuum, loo

We know it does because
that's how space \'chxclcs
maneuver, but let's see why
it does.

Imagine an object sus-
pended in the vacuum of
outer space. If there's noth-
ing to move it, it must stay
in the same place forever.

But supppose that an ex-
plosion inside the object
sends part of it flying off in
one direction. There is only
one way to keep lhe average
position of the object in
place. The rest of the object
must move in the opposite
direction. As the two parts
of the object continue to fly
apart, the average position
mys ‘the same.

faster one part is

hur(ed in one direction, the
st moves in the

opposite direction. A jet plane

Those gases must move at

great velocities through the

nmn.le it ﬂwy are to escape
the

formed;  bénce. the . plane
builds up a very rapid speed,
t00—in the opposite direc-
tion,

.

. Could a jet plane zoom out
of the atmosphere altogether
in this way? Not quite. It
carries fuel only, and picks
up its oxygen e sur-
rounding air. As the air gets
thimlzr ‘with height, the fuel

stops burning and

\Mn is no exhaust. The jet

plane can gain no it

speed and, as it :ms\a, gravi-

tational pull brings it down
into the thicker air again,

If a vehicle carried not
only fuel but also something
10 mix with it and make it
burn (like liquid oxygen, for
instance), then we would

have a rocket. The rocket
could keep its jet going even
in outer space because it
carried its own air, so to

speak.

As long as the rocket jet
‘was maintained, the vehicle
would keep moving faster
and faster. As soon as the
jet ceased, the vehicle would
‘coast and begin to respond to
the earth’s gravitational pull
(since there would now be
no jet effect to counter that
pull)

Like the jet plane, the
racket would proceed to dmp
downward and, eventually,
fall to earth. It is possible,
however, for a rocket vehicle

in the rlghl direction and is
moving quickly enough.
Suppose & rocket vehicle is
2 hundred miles up and Is
caasnng panlm to the
's is con-
smnﬂy mlmx, m the earth
the surface of
the planet i . constantly curv-
ing away from the vehicle.
The falling vékicle, and e
curving surface can move “m

G > that although the
vehicle is falling, falling, fall
ing, it always remains a hun-
dred miles above the curving,
curving, curving surface. The
vehicle is “In orbit.”

In order to be in orbit, the
vehicle must travel at, least
five miles per second. Other-
wise, it doesn't move far
enough, while falling, to
allow the ground to curve
sufficiently, and it eventually
strikes the ground.

‘What's more, the vehicle
can only do this outside the
atmosphere. Inside the at-
mosphere, a five-mileper-
second speed would bum it
up because of friction with
the air.

Suppose a vehicle in orbit
tuns on its engines and
sents out a jet of exhaust. It

East and West Wooed Germans

N the late spring and sum-
mer of 1945, as Germany
lay wied in chaos, a
splendid spoil of war—some
12,000 high! mlmd rocket
scientists xna

-~ was eyed yalau;ly by bolh

the American and Russian

armies.
Both wdes made some
spectacular goofs in what

was glmost a stampede to

lay claim to the experts and
their wares.
fve Americans failed to

- ‘ransack some valuable instal-

lations, thas overlooking new
rocket - buiiding % n'l:}
plans for *he ex;

A-10 rocket that eventually
sped the genesis of Sputnik.
The Russians failed to find
many scientists right under
their noses in the Soviet

zone.
Ultimately, under a rather
informal ~maneuver wled

nd
dependents 4o the United
States.
Among these were Dr.
‘Wernher von Braun and 117
of hls Ie-dinx experts from
Germln rockel
limu villlge on Lhe Paltic

Tbe Von Braun team opted
they

we agreed, d
Denina e Spectacular Ger-
man rocket feats.
»

The Ri on the other
hand, wok in lbom 2,000
rocket men {reports

German
of the total vary) plus 10,000
dependents. Most of these
chosen to stay near
Peenemilnde, and  their
homes, in the Russlln zone.

In October, 1946, however,
the Russians mum night
trains into the area and
transported them, by force
and stealth, it is said, to the
Soviet Union.

fost of those taken to

Russia were the skilled ar-
tisans who knew how to
build and assemble V-2 rock-
ets. They were the produc-
tion men.

Not too much is known
about the German role in
Saviet

‘Germans
‘were npmmed to East and
‘West Germany during the
1950’s, were kept in small,
isolated communities and
were never permitted to vis-
ll Russian mk:t facilities.
‘Their brains were picked, in
essence, and they were sent
home.
The experts that went to

erally 3
scientific and industrial com-
plex. But the Von Braun
group clung together.

“We had something no one
else had” says Dr. William
A. Mrazek, a key official
under Dr. Von Braun at the
Marshall Space Flight Center
in Alabama. “Everyone fit-
ted like a mosaic stone. It
one dropped out, we felt it.
Basically we're doing the
same todey  we

Of the original Von Braun

in the

group, 54 are still at the
Marshall center. One is with
the Army rocket program, 30
are working for industry
or other Government agen-
cies, 15 have returned to
Germany, 7 are retired and
11 are dead.

The group has reunions
every five years. The next
is slated for 1972, The oldest
living s in his seventies.

R

FUNDAMENTALS OF SPACE TRAVEL

the spacecraft moves too
injection point, ravity pll it back to caeh after 3
lengthy run (see 1 an eft).

about five miles a second, it wi
to exactly counter

orbit, (3). Extra thrust will put the cral
@) 3¢ enough exta thiust Is deliveced, the high point of this
ccbit will rech far enough outward to take the spacecra to
lhll is,
gravity altogether and, if guided correctly, head
planet (5). (Table lists escape velocity

lulir xymm] I

At the same
chamber oppos

Flying to the moon is largely the art of putting a spacecraft
into, earth osbit and then siveiching that orbit uatil the cralt
reaches the moon. Achieving earth orbit is a matter %

slowly at what is called the pe

oty sty s g

moon. Ii the craft goes more than a

thruse

d 7), the

one side of the chamber, gas streams out
time, a reaction force is exerted on

ozzle. This reaction force thrusts against

the chamber's inside forward wall, pushing the rocket forward,

Action

Nonle

ity and go o into a cirealar
it

achieves escape velocity—it will pull free o nnh‘

is not ‘delivered at the proper angle
" the e

e Focke, which ¢ deliers the vt s xlllmraxad below, Wi

a combustion chamber,

Regction (forward thrust)

more o less
o cral's epeed reaches
‘momentum

into an eliptical orbit

miles a

nother
¢ bodiee In the

arh, The principle of

it exerts equal pressure
e, is mid: at

at superson
e side of the

speeds up. After the jet is
shut off, the vehicle is coast-
ing more rapidly than it had
been before. It moves farther
while it falls a given amount
and therefore mo»es away
from the earth’s
Now it is, in eﬂecl, cl.lmb-
mg away from the earth, and
the earth's gravitational pull
gradually slows it. Eventual-
ly, it begins to fall back
toward the earth, speeding
up as it does so.

i the vehicle conunues to
circle the ea; out fur-
ther use of i e'ngme it
repeats its new orbit over
and over, climbing up and
away from the earth, then
sinking toward it again. The
orbit has become a flattened
curve called an ellipse.

By using the rocket engine
at the proper moment and
for the proper length of time,
a vehicle can be put into an
ellipse about the earth that is
as flat and as elongated as
we wish. One side of the
ellipse can stretch far out, as
far as the moon, while
other side continues to hug
the earth.

By choosing the right orbit
(and allowing for the fact
that the moon is itself mov-
ing and has a gravitational
pull of its own), a vehicle
can coast to the moon. If the
orbit tums out to be not
quite perfect, an additional
touch of rocket-firing at the
Tight time and for the right
duration will make a mid-

Be Out of ThisWorld
In the Caribbean

The time to do it is now! Summer is a very special kind of season
in the :slands. Caresnd b thc soft and coolin:

beauty to the

ca

course adjustment that will
alter the orbit and place the
vehicle on target.

Actually, once it becomes
possible o place a vehicle

into orbit, it doesn't take
much more power to reach
the moon.

‘The strength of the earth’s
gravitational pull weakens as
the distance from the earth
increases. The greater the
height a vehicle attains, the
ess power it takes to pull it
higher still.

Suppose a vehicle is mov-
ing seven miles per second
to begin with. The earth’s
gravitational pull will even-
tually slow it to 3.5 miles per
second, but by that time the
vehicle will have gained such
a height that the earth's
gravitational pull will have
been cut to half its original
force. Now the gravitational
pull can only slow the vehi-
cle's speed at half the orig-
inal rate. It takes the vehicie
as long to drop down to 1.75
miles per second as it had
taken to drop down to 3.5
miles per second originally.

.

After every equal unit of
time, the vehicle’s speed is
cut in half (1, %, %, % and
50 on). Thus it is never cut
entirely to zero. If the vehi-

vehicle into orbit, something
less than two  additional
miles per second is needed
to carry it to the moon.

Of course, the vehicle is
still in the sun's gravitational
field. 1t will therefore con-
tinue in an orbit about the
sun and become a man-made
planet. As the vehicle and
the earth move in their sep-
arate orbits about the sun,
the two may someday pass
close to each other, but they

will be independent bodies
when they do 5o, each going
its own way.

The sun-circling vehicle
might use its_retrorockets.
These send out a jet of ex-

haust ahead of the vehicle,
giving it a push in the op-

posite direction (that is,
backward) Naturally, the
vehicle slows down and

begins to fall closer toward
the sun. The orbit is a new
ellipse with one end hugging
the sun, and if it is correctly
chosen, the vehicle will pass
close to Venus.

Or else the vehicle may
make use of its ordinary rear
engines to increase its speed.
It will then lift away from
the sun and move into an
elliptical orbit that will carry
it farther from the sun than

e earth’s own orbit ever
does. Along this new ellipse,

A Correction

On Jan, 13, 1920, “Topics
of The Times,” an editorial-
page feature’ of The New

ok Times, dismissed the
notion that a rocket could
function in a vecuum and
commented un the ideas of
Robert dard, the
rocket pluncer xs follows:

“That Professor _Goddard,
wxl.h his ‘chair’ in Clark Col-

e and the countenancing
e Shsontan. Taotie
tion, does not know the rela-
tion of action to reaction,
and of the need to have

something better than a
vacuum against which to re-
act—to say that would be
absurd. Of course he on
Seems to Tack the knowledge
ladled out” daily " high
schools.”

Further investigation and

tablished that a rockef can
function in a vacuum as well

in an atmosphere. The
Times regrets the ervor.

the vehicle may pass close to
ars.

suppcse a vehicle in space
manages to attain a speed
of 26 miles per second. This
is the escape velocity with
respect to the sun (at least
at earth's distance from the
sun) The vehicle can then
move away from the sun at
speed that the sun's
gnvnzuon:l field will weak-
en with distance oo quickly
to bring it back.
‘The vehicle can then move
out of the solar system alto-
gether and coast toward the

There is only one catch,
Even the nearest star is a
hundred million times as far

th a

starting speed of 26 miles a
second, it would take many
thousand years to reach it
even if that speed could be
maintained.

Even if we took off with
the speed of light—186,281
miles per second—it would
take 43 years to reach the
nearest star. And faster than
the speed of light nothing
can go.

So reaching the stars will
prove a hard problem indeed.
For a while, perhaps, we had
better be satisfied with the
moon.

cle, leaves with a speed to
seven miles per second it
need never return to eartl
That speed is “escape veloc-
ity” from the earth’s sur-
face. This means that
though five miles per second
is required just to put a

g trade winds, they dream

visitor:

danlmg white palm-frmged beachcs, brllllanfly colored tropical flowers
and crystal-clear waters,

This is where the sun set plays. Bask in it from dawn to dusk and get
with it when the stars come out. Play through the days—tennis, fishing,
golf, waterskiing, snorkeling, sailing, sunning and even horseback riding.
At night, dine in continental splendor on the best French cuisine or sample
some of the many tempting uland spcclalhcs. After dinner a ‘myriad

of activities are awaiting y
a stroll on the beach, a mocnhgh{ sail or juxi a good night’s rest in your
comfortable hotel room. As a member of the special season sun set,
all this is yours at sharply reduced summer rates.

e

sinos, or pethaps

To help you plan your Caribbean summer vacation, the
Caribbean Travel Association has published a special 32-

which appeared on Sunday, April 20, 1969.
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In case you have missed it, send for your free copy i
today and start dreaming!
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PROBLEM: In-flightand t
body waste furictions of the Apolio cr-w—mthou\ contamination.

hed

Lundy’s physiologists answered
with practical “plumbing” sys«
tems, even including a Body
Perspiration Collector for com=
fortin walking and exploring the
Junar surface. ® This same sci-
entific team is presently-apply«
ing moon classroom knowledge
1o earth’s pollutionproblems. In
the nottoo distant future, marine
Jife will enjoy cleaner water and
boat ownerswill have the advan-
1age of Lundy's Non-poliutible
Head now ing testing

LUNDY WASTE MANAGEMENT SYSTEMS
FURNISHED FOR THE LUNAR MISSION,
Apolio Space Ship: Lundy FocallEmesis
 Cotacion Conier
¢ Module: Lundy Urine Colection and
" Hransle System
Maoa Exploration: Lundy Body Perspiralion
Collection and Transfer System

wndy
LUNDY ELECTRONICS & SYSTENS, INC,
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by U.S. Coast Guard—a direct
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SCIENCE, HEA ND SPACE

A Primer of the Heavens

By ROBERT JASTROW
HE earth is one of mine planets
T that are bound to the sun by the
force of gravity. Together the sun
and planets, their moons and a large
number of lesser bodies, including aster-
oids and comets, form the solar system.
The four innermost planets — Mer-
cury, Venus, Mars and the earth—are
grouped together and referred to as
the terrestrial planets because, different
though they are in their surface con-
ditions, all are similar to the earth
in size and density. They are believed

that make up the bulk of our planet.

The moon, for which the Apolio 11
astronauts are now bound, is the earth’s
nearest neighbor in space. It may be
included among the terrestrial planets,
for it is also composed of rock and iron
and is not very much different in size
from the small planets, such as Mercury.

The moon is one-fourth the size of
the earth, weighs one-eightieth as much
and moves in a nearly circular orbit at
a distance of about one-quarter of a
million miles from us. It is one of 32

Dr. Jastrow is the director of NASA’s
Institute for Space Studies, the New
York City division of the Goddard
Space Flight Center,

—
satellites that circle the nine planets of

ar system and is distinguished
from its sister satellites only by the fact
that it is relatively close in size to its
parent planet.

Essentially, the earth and the moon
may be considered as a double planet
rather than as a planet accompanied by
amoon

Lacklng an atmosphere and oceans,
the moon is a poor piece of real estate
and a most unlikely abode for life. Yet
the very features of the moon that
make it undesirable for colonization also
give it a unique scientific interest.

The moon has preserved the record
of its past for an exceptionally long
time, It may hold clues to the history
of the solar system that are unavailable
o us on our own planet, whose carly
history has been obliterated by the eros-
ive action of winds and running water,
and by the churning over of the sur-
face in mountain-building activity.

Large areas of the moon may be as
well preserved as if they had been in
cold storage for billions of years.

The oldest rocks on the surface of
the earth go back 3.5 billion years. But
the age of our planet is 4.5 billion
years, What happened during those first
billion years of the earth's history? We
would like very much to know, because
it was during this critical period that
life appeared on the earth, according
to the fossil record.

What were the physical and chemical
conditions under which life arose on
the earth? What path did evolution fol-
low from non-living chemicals to the
first simple organisms? What is the
[probability that evolution will cross the
threshold from non-life to life on other
planets?

‘We can never know the answers to
such questions from the study of the
earth alone because the events to which
they refer are a blank page in the his-
tory of our planet, But the antiquity or
the moon’s surface offers the hope th
it may shed light on these basic ql)ﬂ
tions relating to the origin and unique-
ness of life on the earth.

The moon may be the Rosetta Stone
of life.

.
CCORDING to evidence uncovered
A in 1966, the universe began its ex-
istence some 10 billion years ago
as a dense, hot globule of gas, expand-
ing rapidly outward. At that time the
universe contained nothing but hydro-
gen and hellum. There were no stars
and no planets.

When the universe was about 100
million years old, stars began to con-
dense out of the primordial hydrogen
and continued to condense as the uni-
verse aged. The sun arose in this way
45 billion years ago, when the umi-
verse was about 5 billion years old.

Many stars came into being before
the sun was formed; many others formed
after the sun appeared. This process
continues and through telescopes we
can now see stars forming out of com-
pressed pockets of gas in outer space.

Planets appear to be formed as a
natural accompaniment to the birth of
stars. It is probable that many or most
of the stars in the sky ire circled by
families of planets.

Our own solar system was born 45
billion yeafs ago out of & parent cloud
of hydrogen and heliuss mixed with
small amounts of other substances. The

dense, hot gas at the center of the cloud
gave rise to the sun; the other regions
of the cloud — cooler and less dense —
gave birth to the planets.

The earth condensed tn this way out
of atoms of gas to form a compact ball
of rock and iron 8,000 miles in diameter.
Gradually, light rocks accumulated at
the surface of the young planet and
formed the continents. The areas be-
tween the continents were natural ba-
sins in which water, rising from the
interior of the planet through volcanoes
and fissures in the crust, collected to
form the oceans.

Slowly the earth acquired its preseat
appearance.

.

EYOND the moon, the earth's next

closest planetary neighbors are

Venus, Mars and Mercury, Mer-
cury is the closest planet of all
to the sun, It is a small body, less than
half the size of the earth. The rocky,
barren surface of Mercury, alternately
baked on the side facing the sun and
frozen on the side facing away, is ex-
tremely inhospitable to life. The planet
is difficult to reach by rocket from the
earth because of its closeness to the sun,
and it is unlikely that we will learn
more about it than we know now for
many years to come.

Moving outward from the sun beyond
Mercury, we come to Venus.

Venus is the earth's sister planet,
closely similar to the earth in size and
weight, although somewhat closer to
the sun than we are. The surface of
Venus is completely covered by clouds,
and conditions on the planet have al-
ways been an enigma, yet romantic hope
has flourished that beneath these clouds
lie teeming masses of flora and fauna.

But In 1956, radio astronomers ob-
tained indications that these hopes were

Viewed from another point in ﬂnllrmmmt. our own Galaxy would look very

much like this one, M-74, seen througl

illusory. These indications were defi-
nitely confirmed by the Soviet and Amer-
ican spacecraft flights to Venus in 1967,
‘whict that

Uranus

expect to find a planetary body locat-
ed outside the orbit of Mars, about
three times the earth’s distance from
the sun; but instead we find only a large
number of small bodies — planetesimals
— circling in a ring.

These are called asteroids. Occasion-
ally, collisions between these bodies, or
perhaps the gravitational pull of Jupiter,
the next planet past Mars, will pull one
of them out of its orbit and into @ col-
lision course with the earth. It is be-
lieved that many, if not all, of the
meteorites that hit the earth have this
origin.

Five planets lie outside the orbits of

the asteroids. Four of these — Jupiter
Saturn, Uranus and Neptune —
a completely different character i
the earthiike planets. They are five to
10 times larger in diameter than the
earth, and hundreds of times more mas-
sive, These four planets are known as
the Giant Planets.

‘The Giant Planets are less dense than
the earth and its neighbors because they
are made up largely of the lightest ele-
ments, hydrogen and helium. These ele-
ments make up most of the matter in
the universe; they also constitute most
of the matter in the sun and in the
Giant Planets, but for some teason, not
clearly understoo are not an

d,
abundant constituent of the earth and
Inner planets.

Jupiter is the largest of the Giant
Planets and the most massive planet in
the solar system. It is 11 times the size
of the earth and 318 times as heavy.
On a planet as large as Jupiter, the

the telescope at Palomar Observatory.

force of gravity is so great (six times
the force of gravity on the earth) that
most of the gases of the planets origi

e
on the surface of Venus is a sizzling 800
degrees Fahrenheit, which is approxi-
mately the melting point of lead.

The temperature of Venus is raised
to this high value by a heavy atmo-
sphere of carbon dioxide, roughly 100
times as dense as the eart's atmosphere,
which seals in the planet’s surface heat.
It-is certain that no forms of life re-
motely resembling terrestrial organisms
could survive at this temperature.

Beyond Venus lies the earth, and
beyond the earth lies the planet Mars,

Mars has half the radius and one-
tenth the mass of the earth, It is one
and a half times farther from the sun
than the earth, has a rather cold and
dry climate, with only a trace of mois-
ture, and a very thin atmosphere, about
100 times less dense than that of the
carth.

It is possible for life to exist in this
arid climate of Mars, although we would
be very surprised to find intelligent life.
However, there is a chance that sub-
stantial amounts of water covered the
surface of Mars when it was a younger
planet.

This year's Mariner flights to Mars,
scheduled to arrive on July 31
Aug. 6, carry high-resolution TV camer-
as that may reveal signs of the former
presence of such bodies of waters, 1f
water existed in abundance for as long
s a billion years, relatively advanced
forms of life might have developed on
the planet. In that case, surprises are
ia store for us when we reach Mars
With mannhed expeditions in the next
two or three decades.

Beyond Mars
the distribution

1s a large gap in
planets. We might

will remain with it
thronghout its lifetime,

Not even the lightest gases, hydro-
gen and helium, can escape. For the
same reason, the common gaseous com-
pounds of hydrogen have also been re-
tained. These compounds — ammonia,
methane and water vapor — were pres-
ent in abundance in the primitive at-
mosphere of the earth, and are believed
to have played a critical role in the
events that led to the development of
life on our planet,

Their importance in evolution on the
earth has ended, and they have long
since escaped, but their continued pres-
ence on Jupiter leads us to wonder
whether at least the initial steps along
the path to life also occurred on that
planet,

‘The ninth planet, Pluto, was found in
1930. It is the last planet Yo have deen
discovered in the solar system. At its
furthest point, the orbit of Pluto is four
billion miles from the sun. This dis-
tance from the sun is greater than that
of any other planet. Because Pluto is 5o
far away, we have been able to learn
very little about it, except that it ap-
pears to be similar in size to the earth,
and probably is composed of similar
substances.

All the planets — even the heaviest,
Jupiter — are dwarfed by the sun,
whose mass is 700 times greater than
the combined masses of the nine planets.

‘The dfameter of the sun — one million
miles—is one ten-thousandth of the
diameter of the solar system. This is
also approximately the ratio of the size
of the nucleus at the center of the atom
to the size of an entire atom. Like the
atom,
massive, central body — the sun —

Neptune

surrounded by small, light objects —
the planets — that revolve about it at
great distances.
.

EYOND the solar system lies noth-

ing but a tenuous distribution of

hydrogen atoms, with a density of
10 atoms per cubic inch, until we reach
the nearest neighbor, This is, ac-
cording to information available at the
‘present time, the star Alpha Centauri.

Alpha Centauri is 24 trillion miles
from our solar system, slightly closer
than the average distance between
stars, which is 30 trillion miles. It is
actually a triple star — a family of
three stars formed simultaneously out
of a single cloud of gas and dust. Ever
since their birth, the three stars have
circled one another under the attraction
of gravity.

‘The largest of the three stars in Alpha
Centauri resembles the sun in size, with
a similar surface temperature and color.
The other two are smaller, redder stars,

The middle-sized star of the triplet,
somewhat smaller than the sun, and or-
ange in color, circles around the largest
star in a close waltz at a distance of 2
billion miles. One turn around takes 80
years for this pair. The third member
Is a very small, faint, red star, a tenth
as massive as the sun, which circles
the two “close” members of the triplet
at a distance of a trillion miles, com-
pleting one turn in a million years.

The next nearest neighbor of the sun
beyond Alpha Centauri is Barnard's Star,
30 trillion miles away. Barnard's Star
is smaller than the sun, and a
sand times fainter, The temperature at
the surface of Barnard’s Star is 8,000
degrees Fahrenheit versus 11,000 de-
grees Fahrenheit at the surface of the
sun, and its color is orange-red rather
than yellow,

Barnard’s Star, unlike Alpha Centauri,
is a single star, However, it was dis-
covered in 1965 that an object
approximately the size of the planet
Jupiter revolves in orbit around it. In
1968, a second Jupiter-sized planet was
discovered orbiting Barnard’s Star. Since

Jupiter is one of nine planets in our
solar system, it is possible that Bar-
nard’s Star, like the sun, also possesses
a family of many planets, among which
there may be one resembling the earth
in size and distance from its star.

Thirty other stars exist within 50 tril-
Tion miles of the sun. Some are yellow
stars, resembling the sun in size and
temperature; a few are larger and
brighter than the sun and blue-white in
eolm-, most are faint, reddish stars. Ten

30 are multiple stars— either

oub)e: or triples. On the average,

about half the stars in the universe are
‘multiple.

The sun and its neighbors are only
a few among 100 billion stars that are
banded together by gravity in an enor-
mous cluster called the Galaxy.
Most if not all of the stars in the uni-
verse are held within such clusters.
These other clusters are also called gal-
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axies. Our own Galaxy, singled out be-
cause it contains the sun, is usually
written with a capital “G.”

‘The stars in the Galaxy revolve about
its center as the plagets revoive about

e sun. The sun itself participates in
this rotating motion, completing one cir-
cuit around the Galaxy in 200 million

ears.

When we look into the sky in the
plane of the galactic disk, we see s
many stars that they are not visible as
separate points of light, but blend to-
gether into a Juminous band stretching
across thl: sky. This band is called the
Milky W

The slars within the Galaxy are sep-
arated from one another by an average
distance of 30 trillion miles. To avoid the
frequent repetition of such awkwardly
large numbers, astronomical distances
are usually expressed in light year units,
defined as the distance covered in one
year by a ray of light traveling 186,000
miles per second. This distance tums
out to be six trillion miles; hence, in
these units, the distance from the sun
to Alpha Centaur is 4.3 light years, the
average distance between the stars in
the Galaxy is five light years, and the
diameter of the Galaxy is 100,000 light

years.

An analogy may help to clarify the
‘meaning of these astronomical distances.
Suppose we start with the scale of dis-
tances within the solar system. Let us
shrink the sun to the size of an orange;
on that scale of sizes the earth is a
grain of sand circling in orbit around
the sun at a distance of 30 feet; Jupiter
11 times larger than the earth, is a cher-
ry pit revolving at a distance of 200
feet or one city block; Saturn is another
cherry pit two blocks from the sun; and
Pluto, the outer-most planet, is still an-
other sand grain at a distance of 10
city blocks from the sun.

On the same scale the average dis-
tance between the stars is 2,000 miles.
The sun’s nearest neighbor, Alpha Cen-
taur, is 1,300 miles away.

In the space between the sun and
its neighbors there is nothing but a thin
distribution of hydrogen atoms, forming
a vacuum far better than any ever
achieved on earth.

The Galaxy, on this scale, is a cluster
of oranges separated by an average dis-
tance of 2,000 miles, the entire cluster
‘being 20 million miles in diameter.

An orange, a few grains of sand
some feet away, and then some cherry
pits circling slowly around the orange
at a distance of a city block, Two thou-
sand miles away is another orange,
perhaps with a few specks of planetary
matter circling around it. That is the
emptiness of space,

°

N spite of the enormous size of our

galaxy, its boundaries do not mark

the edge of the observable universe.
‘The 200-inch telescope on Mount Palo-
mar has within its range no less than
10 billion other galaxies, each compar-
able to our own in size and containing
a similar number of stars.

the solar system consists of a The nearest galaxy to ours is Andromeda, A

light year
in one year by a ray of light moving at a speed o

The average distance between these
galaxies is one million light years, The
extent of the visible universe, as it can
be seen in the 200-inch telescope, is
about 10 billion light years, Although the
stars within any one galaxy are separat-
ed from one another by relatively great
distances, they are, nonetheless, rela-
tively close together in comparison, to
the still greater space that separates
them from neighboring galaxies.

1t is difficult to imagine the emptic
ness of intergalactic space. Once out-
side our Galaxy, we encounter & region
empty of stars, dust and even empty of
atoms except for one hydrogen atom
per cubic yard.

No vacuum ever achieved on earth
can match the vacuum of the space
eutside our Galaxy. But if we go far
enough away from our Galaxy, we come
to other galaxies, clusters of billions
of stars held together, like ours, by
the force of gravity. These galaxies are
island universes — isolated clusters
containing vast numbers of stars and
planets — each separated from the oth-
ers by the void of intergalactic space.

The closest galaxy to ours is the An-
dromeda Galaxy, which is 2 million light
it from us. This galaxy happens to

esemble our own closely in size and
slmpe it is a disk-shaped spiral of stars,
gas and dust, containing approximately
100 billion stars in all, the entire col-
lection of matter slowly spinning around
a central axis like a gigantic pinwheel.

Andromeda is the only major galaxy
visible to the naked eye, and is the most
distant object that can be seen without
the aid of a telescope. However, it is not
conspicuous, despite the fact that its in-
trinsic brilliance is 100 billion times that
of the sun. Because of its enormous dis-
tance, Andromeda is barely visible, un-
der the best conditions, as a very faint
patch of light.

But if it is photographed with even
a modest-sized telescope, and the ex-
posure lasts for 30 minutes to an hour,
the faint patch is seen to have a struc-
ture that reminds one of our Milky
Way Galaxy, with a brightly glowing
center, a distinct impression of spiral
arms, and dark lanes presumably formed
by obscuring clouds of dust.

Approximately a dozen other galax-
ies, including the two dwarf galaxies
known as the Magellanic Clouds, exist
within three million light years of ours.

Enormous though a single galaxy is
— with its sweep of 100,000 light years
in diameter and its massive complement
of 100 billion stars — it does not con-
stitute the largest collection of matter
known in the universe.

It has been discovered that galaxies
themselves occur in clusters, held to-

gether, once again, by the force of grav-
Hahunal attraction that each galaxy in

the cluster exerts on the others. The
number of galaxies in a cluster ranges
from as few as three to as many as
10,000.

Some clusters contain as few as three

or four galaxies; an example is the clus-
ter of five galaxies known as St
Quintet, which is about 200 million light
‘years from our Galaxy.
The Local Group, of which our Gal-
axy is a member, is another example of
a modest-sized cluster. We know it to
be a cluster because all jts member gal-
axies move through space with a com-
mon speed — about 500 miles per sec-
ond — relative to other galaxies in the
neighborhood.

About 300 million light years from
our Galaxy, in the constellation Hercu-
les, is a giant group of galaxies, called
the Hercules Cluster, that contains about
10,000 galaxies, each with 10 billion to
100 billion stars.

The Hercules Cluster and other large
clusters of galaxies like it are the larg-
est systems of matter known in the uni-
verse. We might expect to find clusters
of clusters of galaxies, but no evidence
of them has ever been uncovered.

Perhaps clusters of clusters will be
discovered when astronomical observa-
tions are improved in accuracy. For the
present, the reason for their absence is
a mystery,
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Know]edgePromzses toBe Main Boon of Manned Lunar Landing

By WALTER SULLIVAN

LTHOUGH Project Apollo was born
as a by-product of the Cold War,
posterity almost certainly will re-

member it, not as a race won, but as
man’s first personal encounter with
another celestial body.

Why should we go to the moon?
From the scientific standpoint there
are & good many reasons.

'The landings should vastly enrich our
scientific knowled, ‘rom the first
moon samples we may be able to guess
whether the moon is, in fact, a wayward
planet that played a catastrophic role
in the history of the earth.

We may find clues to the manner in
which chemical evolution beyond the
earth set the stage for life to appear on
this world and countless others. We
may learn whether the moon once had
an atmosphere and, perhaps, true seas.

Very probably there are already Iunar
samples in our museuns in the form o'

Some scientists believe the tektites
and some meteorites that have fallen to
earth were knocked off the moon, per-
haps by explosive impacts, However,
until the astronauts bring back theit
own samples, no one can say which of
these objects, if any, came from the
moon.

.

As a result of Apollo 11 we should
know whether or not the moon is
with a hot, churning lm.enor
current  voleanic  activif
whether it is “de: with no such
activity, despite the fleeting daylight
glows seen occasionally on its surface.

Few areas of scientific speculation
have aroused such controversy as those
relating to the moon: Is it hot or cold?
Are the dark “seas” formed of lava or
deep dust? Were the craters produced
by impacting objects or internal erup-
tion?

Did the moon condense from a ring
of debris left around the earth after the
earth jtself was formed (the
postulated for the 31 other moons of the
solar system)?

‘Was the moon torn from the young,
fast-spinning earth? Or is the moon a
former planet whose original (but un-
stable) orbit lay elsewhere in the solar
system?

The moon has long perplexed scien-
tists both because of its size—it is far
larger, relative to its “parent” body (zhe
earth) than any other moon of the solar
system—and its density.

The average density of the moon is
substantially less than that of the earth.
This led Sir George Darwin to propose,
late in the 19th century, that the moon
was torn from the upper layers of the
carth, whose density is less than the
average density of the earth as a whole.

This theory is no longer popular, and
some have proposed that the low den-
sity of the moon might mean that it
contains large amounts of ice.

1t the moon was never very hot in-
side, there would not have been the

voleanic eruptions that belched forth
great Volumes of gas on earth, produc-
ing this planet's atmosphere and the
water of its oceans,

Also, if the moon was mever hot
enough to become plastic, its heavier
material would not have sunk to form

i like that of the earth,
German scientist, Horst
Gerstenkorn, proposed that the moon
‘was once an independent planet whose
elongated orbit brought it near enough
to the earth for eventual capture by
the earth’s gravit;

In his theory, ts later revised, the
orbit of the moon, for a few hundred
years, carried it to within 10,000 or
15,000 miles of the earth. This would
have produced tides on earth four miles

million years ago, shortly before the
higher animals began to evolve from the
primitive life of the m, giant tides
swept across the dry land.

The authors of the Science article—
Dr. Hannes Alfvén, a visiting scientist
at the San Diego campus of the Univer-
sity of California, and Dr. Gustaf Arr-
henius, who is on the faculty at the
nearby Seripps Institution of Oceanog-
raphy—believe the first lunar samples

w whether or not the earth and
moon did indeed have a cataclysmic
encounter some 700 million years ago.

If they were within a few thousand

miles of one another, tidal effects on
the crusts of both bodies would have
roduced extensive heating.

Thus, if analysis of igneous (once,

mations. The reason is that the moon
has no air and very weak gravity.

Hence, when an object hits the moon,
exploding from the heat of its high:
velocity impact, it not only gouges a
large crater but sends debris flying in
all directions.

The “rays" or bright stresks that
radiate from some of the largest craters
extend around a large part of the
moon's circumference, showing the ex-
tent to which such debris is spread over
the lunar surface.

While the astronauts are on the moon
a sheet of aluminum foil will be
mounted on the lunar surface to react
to high velocity particles blowing out
from the sun as the “solar wind.”

The sheets will be folded and brought

Lunar samples will be placed in a vacuu

high and other catastrophic effects.

The earth's gravity, in turn, could
have torn large hunks off the moon,
some of which flew off into space,
chasing the earth in its yearly journey
around the sun. Others would have
fallen back onto the moon after the
latter moved out to a more distant orbit.

The Impacts of these chunks would
thea account for many of the huge
craters that pock the lunar surface. In
reviewing this theory in the July 4 issue
of the journal Science, two leading
Swedish scientists note that a large
portion of meteorites of certain types
(octahedrites and hypersthene chon-
drites) that show signs of severe shock
appear to be roughly the same age (700
million years).

Thus it is proposed that some 700

What Has Space Taught

By HOMER E. NEWELL
HE Apollo astronauts heading for
the moon and the many others
supporting them on earth are
drawing on the results and services of
wide variety of space activities besides
those that are so visible on worldwide
television.

Small scientific satellites and space
probes circling the earth and the sun
keep track of solar behavior and inter-
planetary conditions so that the mission
directors may know about radiation haz-
ards to the crew.

‘Weather alzlhm are used to monitor

Dr. Newell is the associate
ministrator for space sciences nnd
applications at NASA.

work that began in the mid-1940’s
these unmanned spacecraft lie at the
heart of our total national space capa-
bility. They permit man to extend his
senses into unknown and hitherto in-
accessible regions, and to blaze the trail
for man himself into his new domain
beyond the carth's atmosphere.

From sounding rockets and Explorer
and Orbiting Observatory satellites we
have learned a lot about the earth’s
upper atmosphere and ionosphere, and
about how they vary with the sunspot
cycle, becoming hotter and more in-
tensely electrified at times of maxi-
mum sunspot activity.

One of the most exciting discoveries
of space research has been the earth
which occupies a huge

and predict weather conditions in both

launching and recovery areas.
‘Communications satellites not only
evise the mission to viewers all

around the world, but also handle es-

sential communications for mission
operations. ”
Moreover, long before the first

manned Apollo mission 0ok off to cir-
cle the moon, last December, the un-
manned Ranger and Lunar Orbiter
spacecraft had photographed almost the
entire lunar surface and given impor-
tant information on the moon’s field of
gravity.

Surveyor spacccraft had landed at
several spots, giving information on the
moon’s ability. to sustain a landing
through closeup photographs of the
lunar terrain and surface material. Also
with equipment operated from a quar-
ter of a million miles away, Surveyor
poked and prodded and dug and anal-
yzed to measure the physical, magnetic
and chemical properties of the lunar
material.

All these data, important in the sci-
entific study of our mearest neighbor
in space, were put to use as fast as
they were acquired. They were used
in checking the Apollo design, in pre-
paring maps of the lunar surface and
selecting sites for manned landings,
and in designing and planning the mis-
sion itself.

Hitherto NASA has launched 239 un-
manned satellites and space probes.
When the country was wrestling with
the problems of creating a manned space
flight capability these unmanned craft
were acquiring exciting and important
information about space and about our
earth and its atmosphere.

Stemming from the sounding rocket

cavity carved out of the solar wind by
the earth's magnetic field.

The solar wind was also first ob-
served by space-borne instruments. It
consists of only a few particles per cublc
centimeter, primarily electrons and hy-
drogen nuclei, with some helium nuclei,
ejected into space by the sun.

.
The wind sweeps by the carth at
velocities of hundreds of kilometers per
second. Being electrically charged, the
solar wind particles are deflected by the
earth's magnetic field, developing an
immense shock wave that sweeps
around the earth in much the same
way that an aerodynamic shock wave
accompanies a Supersonic aircraft.

Within the magnetosphere itself are
the trapped radiations that make up the
Van Allen radiation belts, which were
discovered by the first Explorer satel-
lites.

1t is now known that the magneto-
sphere is comnected in various ways
with the aurora, magnetic storms, m
netic fluctuations, disturbances in com-
munications and even possibly with
some weather anomalies.

Investigation of the magnetosphere is
interwoven with studies of the earth’s
atmosphere, on the one hand, and of
the interplanetary medium and solar ac-
tivities on the other.

One of the most fascinating aspects
of space research is our new ability
not only to investigate the immediate
space environment of the earth, but
also to compare the results with simi-
lar investigations of the moon and
other plantets.

Over the last decade, using Mariner
space probes and ground-based studies,
we have learned that Venus, which is

im chamber at laboratory in Houston and quarantined up to 80 days lor testlng

molten) rocks from the moon shows
that most were last melted some 700
million years ago, the hypothesis will
be greatly strengthened.

1f, on the other hand, many of the
rocks prove to have gone some 4.5 bil-
lion years without having been melted,
the idea will have to be dropped.

Age determinations of meteorites and
the oldest earth rocks indicate that
most, If not all, bodies of the solar sys-
tem were formed about 4.6 billion years
ago.

Because of the peculiar nature of the
lunar environment, the Apollo 11 astro-
nauts should be able, within the small
patch of ground that they explore, to
collect specimens (on the surface and
below it with core samples) representing
a great variety of lunar arcas and for-

Us So Far?

almost a twin to the earth in size, has
about a hundred times the amount of
atmosphere that the earth does.

‘The Venus atmosphere consists mostly
of carbon dioxide, with a little oxygen
and water vapor. The surface tempera-
ture is about 800 degrees, well above
the melting point of lead.

Venus, with a very slow rotation rate
of 243 days around the sun in the op-
posite direction to that of the earth,
has no appreciable magnetic field.

As a consequence Venus has no mag-
netosphere. The cavity created in the
solar wind, being generated by the plan-
et itself and its atmosphere, is therefore
different in character from the earth’s
magnetosphere.

Thus sun-Venus relationships are de-
cidedly different from sun-carth rela-
tionships, in which the magnetosphere
plays a significant role.

Mars also has been observed by Mari-
ner spacecraft. That planet, which is
decidedly smaller than either the earth
or Venus, also has no appreciable mag-
netic field, and hence no magnetosphere.

‘The Martian atmosphere is very thin,
with a surface pressure about 1 per
cent that of the earth's sea level atmos-
phere. Solar radiations create an ionos-
phere (region with charged particles
that reflect or absorb radio waves) on
Mars as they do on earth.

With no magnetosphere, and & very
thin atmosphere, most of the effect of
Mars on the solar wind is due to the
Bane body isel, although some effect
comes from the thin a re.

Y b measenible o 4 suppose that the
earth, Venus and Mars were all formed
at about the same time. One may rightly
wonder, then, why the three planets

back in one of the two vacuum-sealed
containers for study by a Swiss special-
st.

A small instrument package will be
set up with the chief aim of monitoring
“moonquakes,” to show whether the
interior of the moon is hot and “ali

Likewise a box of reflectors will b
set up to reflect back to earth intense
light beams aimed at the moon by laser.
In this way it is hoped to record subtle
changes in the earth-moon distance that
should help resolve a dispute concerning
the general theory of relativity and also
determine whether or not the positions
of the continents on earth are changing
relative to one another, as many now
believe.

The samples will not be exposed to
the carth's atmosphere until they have

been studied in vacuum chambers at the
Lunar Receiving Laboratory at the
Manned Spacecraft Center in Houston,
‘Tex. Nor will they be released for study
by other laboratories until extensive
tests have convinced a team of special-
ists that the moon dust cont nothing
harmful to life on earth.

Not only will the moon samples be
kept in quarantine, but so will the astro.
nauts and their spacecraft. Only for &
few minutes after splashdown and be-
fore frogmen throw them special iso-
lation garments through the open
spacecraft hatch, will the astronauts
breathe directly into the earth’s atmos-
phere.

They will then don the garments,
which include face masks, until they
have entered a quarantine van on the
aircraft carrier for transport back to the
Lunar Receiving Laboratory in Texas.

A few scientists have objected to
these measures as inadequate. Drs.
Leroy Augenstein and Barnett Rosen-
berg of Michigan State University be-
lieve an easlier plan, which would have
kept the astronauts in their spacecraft
until hoisted aboard the aircraft carrier,
‘would have been safer.

1t would have made it possible to link
the spacecraft to the quarantine van
with a tunnel, preventing any exposure
to the atmosphere,

Dr. Martin Alexander of Cornell Uni-
versity believes a far more extensive
quarantine than the planned 21-day
period would be advisable, He is fearful
that lunar material, even if seemingly
harmless to heaithy astronauts or those
plants and animals chosen for quaran-
tine tests, might prove lethal to other
organisms after the quarantine is lifted.
This could endanger some vital part of
the world’s interdependent Life cycles,
he says.

It has long been contended by such
figures as Dr. Joshua Lederberg, winner
of the Nobel Prize in Medicine, that
moon dust may help explzin how the
chemistry of life evolved on earth—and
elsewhere,

Some meteorites (the carbonaceous
chondrites) contain a hodgepodge of
complex organic substances that some
have proposed are relics of life some-
where beyond the earth.

The prevailing view, however, is zhsl
such precursors of life have been
thesized spontaneously by processes
elsewhere in the solar system. Samples
of moon dust may provide the answer,

Moon shots preliminary to Apollo 11,
both manned and unmanned, have
fueled the fires of controversy, rather
than settled the scientific debates,

Close-up photographs obtained by
five Orbiter spacecraft have revealed
flow features resembling lava flows on
ecarth as well as craters of small- or
intermediate-size with seemingly vol-
canic appearance. This has encouraged
those who believe the lunar seas are
voleanic in origin.

The five Surveyor craft that landed
intact on the moon found its surface
carpeted with particles of dust and

North America seen from a Nimbus weather satellite on an exceptionally clear

day. Two photographs were transmitted to earth and then joined at center.

Experiments have shown that plants,
insects and other biological materi
importantly affected by conditions in
space. Under weightlessness, radiation
has markedly greater effects on some
living matter than it does at the surface
of the earth.

Further study will be needed to un-
derstand fully the meaning of these re-
sults, But most exciting of all is the
approaching possibility of searching for
life on other bodies of the solar system.

have such different

As one studies the problem, it begins
to appear that planetary atmosphere
might be quite fragile in the cosmic
sense, and different influences may lead
in the end to drastically different re-
sults.

It is certainly clear that life on earth
has had a lot to do with the present
state of our own atmosphere, Which in
turn has everything to do with main-
taining life on earth.

If drastic changes can be brought
about by relatively small influences,
we most certainly want to pursue every
avenue open to us o understand these
matters, to avoid starting an irrevers-
ible chain of events leading to the de-
struction of life-supporting conditions
on earth,

Special have been under
way for many years to use equipment
Ianded on Mars for this purpose.

We live beneath an atmosphere that
blankets out most of the electromag-
netic radiation that comes o us from
the sun, stars and other galaxies. In-
struments, including specially prepared
telescopes, have been sent above the
atmosphere first in sounding rockets
and now in the Orbiting Astronomical
Observatory, the most complex and in-
tricate unmanned satellite yet launched
to observe the universe in the hitherto
hidden wave lengths.

Already the results are spectacular.
The sounding rockets have disclosed X-
ray sources over the sky which are
yet to be explained.

‘The ¥

shown some of the stars to be much
brighter in the ultra-violet than had
been supposed. One explanation of this
may be that the unlverse is twice as
large as it had been thought to be.

These unmanned space experiments
give us an ever increasing knowledge
of our space environment, a knowledge
and understanding that we can put to
use in numerous practical ways. What
began as simple experimenting with
earth photography, back in the 1940's,
has now blossomed into operational
meteorological satellites, which provide
both daily pictures of the earth's cloud
cover and infra-red observations. These
data_are used routinely in improving
one-day to two-day weather forecasts.

Such weather pictures are provided
for trans-Atlantic pilots. They have
been used to save ships at sea by direct-
ing them out of the midst of storms into
good weather conditions. They are used
to help manage field operations in con-
struction and agriculture. They have
made possible more accurate hurricane
and storm warnings.

It was recently shown that tempera-
ture profiles could be made of the earth
atmosphere with satellite-borne instru-
ments aboard the Nimbus 3, glving en-

have

to those who foresee the

Lunar Facts

 Diameter: 2,160 miles (about

ma: of earth).

reumference: 6790 miles

(aboul 1; that of carth).

Mass: 1/100th that of earth.

Weight: 81 billion billion tons.

Surface Gravity: 1/6th that
of earth.

Magnetic ield ntensity: Less
than 1/400 of e

Density of Molecules in At
J than in most
complete vacuum created on
earth, but 500,000 times denser
than in interstellar gas in the
Milky W:
sum e Temperature: 250 de-
(sun at_ zenith); minus
250 degrees (night).

Lunar Day lnd Night: 14
earth days eacl

Avcmge sthnw From Earth:
238,857 mi

delmum Dlslance From
Earth: 252,710 mil

Minimum Dimnce From
Earth: 221,643 mil

Average Velnclty in
Around Earth: 2,267 e e per

Period of Rotation About
Earth: 27 days, 7 hours,
minutes.

sand-like material—the seas to 4 depth
of several yards, the highlands to depths
ranging from inches to tens of yards.

Radiation scanning indicated that the
material carpeting the seas resembles
basalt with a rather high iron content.
Material at the one site scanned in the
highlands appeared to be a low-iron
basalt.

This was taken to show that there
has been melting and the sorting out of
light-weight and heavy materials at
Teast near the surface of the moon. A
Teview of the Surveyor results, pub-
lished May 16 in Science by Dr. Leonard
D. Jaffe, former Surveyor project scien-
tist, said the moon's fine material
“moves gradually downhill,” which was
good news to those who believe the
seas were filled by such downhill
transport,

The Orbiter photographs also showed
that large numbers of “rilles”"—snaking
canyons—exist near the rims of circular
seas on the moon. This has heartened
those who believe ice exists beneath the
surface whose melting could have gen.
erated ephemeral rivers,

An unexpected result of the Orbiter
missions was the discovery that theit
flight was modified by chunks of heavy
material beneath the large, circular seas.
These “mascons” are obviously a by-
product of the manner in which those
seas were formed,

However, as with other lunar puzzles,
there is no general agreement as to their
meaning. Such agreement is unlikely
until direct sampling and study of the
moon has forced off the stage those
theories that prove untenable.

day when a global meteorological satel-
lite system will make long-range weath-
er forecasting possible.

‘The Applications Technology Satellites
in synchronous orbit have shown that
it is possible to keep watch on the
development of hurricanes, typhoons,
thunderstorms, tornado weather, and the
whole range of weather conditions.

The importance of this capability to
improve weather forecasting is inesti-
mable, but the ultimate value to agri-
culture, transportation, commerce, con-
struction, and other fields has been put
at billions of dollars annually.

Intelsat communications satellites fn
synchronous earth orbit now provide
point-to-point communications services
from continent to continent.

With observations made on a variety
of the artificial satellites that have been
put into orbit, sclentists have been able
to improve our knowledge of the earth’s
gravitational field by many orders of
‘magaitude.

It has been possible to greatly im-
prove the accuracy of positioning on
the earth’s surface, so that now the dis-
tance between continents is known to
within approximately 25 meters.

.

With photographs taken from space
it is possible to see in a broad per-
spective that is not achievable from
the ground or from aircraft, glaciers,
snow fields, total watersheds, geological
provinces, ocean situations, forests, ag-
ricultural activities; and even the
growth and development of cities and
their land use.

‘The long list of scientific and practical
results from our nation’s space program
is impressive. These are all tangible re-
turns in which we can take both satis-
faction and pride. But in the long run
they may well not be the most fmpor-
tant result. When taken together the
achievements of the unmanned and
manned space efforts represent a clear
capability to undertake and accomplish
very complicated and challenging goals.

They give to the nation not only a
feeling of self-respect, but also am
awareness of what it can accomplish.

They constitute, therefore, a steady
challenge to tackle and solve those vex-
ing problems of the cities, our environ-
ment, food, and transportation, and oth-
ers, that the nation, and indeed the
world, face.

They constitute not only such a chal-
lege, but also a reassurance that such
problems must and can be solved.

N
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Man Provmg to Be Adaptable Space Traveler

By CHARLES A. BERRY

A ‘we stand on the thresh-
old of the first manned
lunar landing, it is difficult
to recreate the atmosphere
of concern that existed a

survive a rocket launching
and a brief flight above the
carth’s atmosphere and back.
1 have always been an op-
umst in the field of gero-
1 have been

particularly optimistle. about

Dr. Berry is director of

Center, Houston.

‘man's ability to adapt to new
environments. And I am
sonally convinced, from phy-
siological findings on astro-
nauts exposed o space, that
man makes a “downhill” or
relatively effortless adapta-
tiom to this new environment.

‘What makes this possible is
the fact that weightlessness
reduces the total demands on
him. His heart need not pump
as hard to circulate his blood.
His reflexes are not called
upon to help pump blood
back to the heart against the
force of gravity.

The Lmubl: comes, of
course, when he returns to
the nrth‘s gravny and, hav-
ing adapted easily to space,
must readapt, not so easily,
to the environment he grew
up in.

Historically, man has sum-
moned the courage and drive
to explore the unknown,
whether he has had medical
support or not. However,
proper medical support can
make such ventures mom fea-
sible, easier and saf

.

1 feel that supporting man
on his current assault on the
Junar frontier has brought the
practice of aerospace medi-

3

first time as Apollo missions
moved toward the program’s
goal.

Our present medical confi-
dence about a lunar landing
was achieved by exposing as-
tronauts to the space environ-
ment for as long as 14 days.
This span—six days longer
than is required for 8 lunar
round -trip —
plished in the Genind mis-
sions.

Our first experience in
manned space flight, though,
‘was on Project Mercury. Pri-
or to the first flight, dire pre-
dictions had been made about
the possible effects on al-
most_every body system.
Questions arose about man's
ability, when weightless in
space, to swallow, defecate,
urinate and perform other
functions.

We quickly learned with
Mercury that man could sur-
vive the rigors of launching
and re-entry, and function
‘more than adequately.

L]

The first significant effect
of weightlessness to be ex-
perienced was a deterioration
in the condition of heart and
blood vessels. The medical
term is cardiovascular decon-

an astronaut got up on his
feet_after returning to the
carth's one-G environment.

There was one occasion
when the astronaut (Gordon
Cooper) almost fainted short-
ly after emerging from his
capsule on the aircraft car-
rier deck.

Warnings that body func-
tions would deteriorate again
were voiced as we ap-
proached the four, eight, and
14-day flights of Project Gem-
ini. A number of competent
people felt that, when flights
were stretched to four days,
the crew would lose eon-
sciousness  during re-entry
mm the earti’s atmosphere or

suming upright positions
rouowmg the landin}.

Talways thought that these
predicted effects were “straw
men.” But proof was needed
to build up our confidence.

e of my most valued
treasures, hanging in my den
at home, is a large photo of
Jim McDivitt and Ed White
on the carrier deck after their
four-day mission. It is in-
scribed this way: “To Chuck
Berry—the _day the ‘straw
men’ fell down'—Gemini IV
—7 June '65.”

The eight- and 14-day
flights added to this confi-

dence.

During the Gemini expo-
sures to space, we did note
moderate cardiovascular de-
conditioning. It was evident
in increased heart rate and a
drop in blood pressure when
an astronaut was subjected to
stress like that produced on a
tilt table. We also noted mod-

pum—rs
A physician attaching sensors to the body of Lieut. Col.
John H. Glenn Jr. to monitor the effects of space flight

on the astronaut, the first
has been learned

American to orbit earth, Much

since that mission, flown Feb. 20, 1962.

erate loss of exercise capac
ty, which we measured on a
bicycle ergometer.

The readings returned to
normal preflight levels within
50 hours after a flight as the
astronaut’s body readapted to
one-G conditions. In addition,
a 10ss of bone density was
noted in the heel and hand,
and there was a very minor
loss of muscle gen.
During these missions, the

nauts occasionally had
difficulty sleeping. There
were two big surprises. One
was the moderate loss of red-
blood-cell mass. The other
was the high expenditure of
energy during extra-vehicular
activity.

‘We entered the Apollo pro-
gram with this legacy from
Gemini and a need to confirm
or deny whether the data
would be the same for astro-
nauts launched i Apollo
craft. Many of these phenom-
ena could have an adverse
effect on crewmen at the time
they ventured out onto the
lunar surface.

.

lowever, 1 felt that the
larger volume of the Apollo
spacecraft, by permitting
crewmen to exercise more
andmove about freely, would
probably reduce the cardio-
vascular effects and the fall-
off in exercise capacity.

The four manned Apollo
flights to date have produced
more man-hours of exposure
than all those logged in the
Mercury and Gemini pro-
grams—2,514 vs. 1,993 hours
—and much information of
medical importance for the
lunar landings has been gath-
ered.

Apollo 7 gave us our first
experience with in-flight ill-
ness. All three crewmen de-
veloped a common cold. This
experience confirmed our ex-
pectation that sinus and post-
drainage would not nor-

mally occur in space because
of the absence of gravity.

The prospect of having to
care for an ill crew at lunar
distances caused some re-
vamping of the contents
of the spacecraft medical
kit. Additional decongestants
were provided, and the
amount of medication wes in-
creased to allow for treatment.
of three crewmen for a period
of at least three days.

on Apollo 7, 8 and 9, ill-
ness was observed before,
during and after the flights.
Indeed, one of the more pain-
ful s 1 have had to
make was dslaying the Apallo
9 launching for a three-day
period  because  all three
crewmen had upper respira-
tory infections.

The I(-ugth of missions is

—
- Your guidebook

to today's big
space ventures

Foreword by
M. SCOTT CARPENTER
Now at your bookstore, $27.50
McGRAW-HILL

such that a crewman may de-
velop an illness, during or af-
ter flight, to which he has
been exposed in the immedi-
ate preflight period. For this
reason, a preventive medicine
program has been outlined re-
quiring some control of crew
exposure for a 21-day period
before launching.

It is impossible to isolate
a crew totally and have them
ready to fly a mission. There
ire activities that require
them to be in contact with
ather project personnel dur-
ing the immediate pre-flight

period. But controls have
Becn instituted o reduce the
namber of persons o, Whom

hey are exposed,
ch«,k the healh of those per-
ons.

]

These controls have been
even more important on the
lunar-Janding mission because
of the planned post-flight
quarantine and the possibility
of developing symptoms dur-
ing this period.

Any illness the crew de-
velops after leaving the Junar
surface must, if this is hu-
manly possible, be proved to
have originated on earth rath-
er than the moon. It will be
difficult task, medically, and
could very well extend the
period of quarantine.

.

The Apollo 10 crew had no
immediate preflight iliness,
though two crewmen did have
an influenza strain, known as
influenza B, shortly before
the 21-day preflight control
period. They had no illness
during or immediately after
the

There appear to have been
two main reasons why their
health proved better than the
health of earlier Apollo
crews, They were launched at
a time when viral disease
was less prevalent than it of-
ten is (in the winter particu-
larly). Their resistance was
high because they were able
to get adequate rest and re-
laxation during the immediate
preflight period.

Motion sickness has been
another area of concern. Be-
fore the first of our space
flights, it was widely predict-
ed that astronauts would ex-
perience vestibular, or inner-
car, difficulties that could
lead to motion sickness.

And our concern grew after
the Russian experience with
Gherman Titov and some of
the other cosmonauts. As
matters turned out, we en-
countered no evidence of

vestibular _disturbances in
our manned space flight pro-
grams until Apollo.

The problem turned up for
the first time on Apollo 8
and continued on Apollo 9.

ive of the six crewmen on
the two flights (all but Jim
McDivitt) developed symp-
toms, apparently the result of
head and body movements.
The symptoms ranged from
mild stomach queasiness to
frank nausea and vomiting.
Duration varied from two
hours to five days. Nlusions
of tumbling were experienced
by two astronauts,

.

In all cases, the crewmen
eventually adapted and the
symptoms disappeared, allow-
ing them to move freely both
inside and outside the space-
craft.

Three body systems help us
determine our position in
space. Vision is the dominant
one. Next, there are three
semi-circular canals in each
ear, which tell us of motion
in any of the three planes. Fi-
nally, there is the otolith, an
inner-ear organ that, by sens-
ing the gravity pressure of
tiny granules on hair cells,
tells us what is up and what
is down.

Another function of the
otolith is to filter inputs from
the semi-circular canals to
the area of the nervous sys-
tem that stimulates nausea.

Absence of motion sickness
on Mercury and Gemini
flights was due to two things:
the astronauts’ experience as
test pilots made them less
susceptible, and they were
restrained on their capsule
couches.

But in the Apollo capsule,
there is a lot more room, and

astronauts can  move
about freely. This results in
increased head and body
movements and greater in-
puts to the nausea-producing
areas—inputs that are not ﬁl-
tered because the otolith, be-
ing sensitive to gravity, is in-
active in the weightless con-
ditions of space.
.

Expetlence in the Navy’s
slow-rotation room at Pensa-
cola has shown it is possible
to increase the rate of adap-
tation by doing a series of
planned head movements. We

limited data on

ef{ecuvaness of such meas-

on an actual flight

—Apollo 10—and are still
evaluating the results.

This is a problem that still
concerns us, one that may
limit crew functioning unless
medication is taken until they
adapt.

Data on_deterioration of
heart and blood-vessel condi-
tion have n about the
same on Apollo flights as on
Gemini. This leads me to the
conclusion that _weightless-
ness is more a factor in pro-
ducing this deconditioning
than is confinement.

The red-blood-cell mass
was studied on three Apollo
flights. Contrary to the 20 per
cent loss experienced on the
eight- and ini
flights, an insignificant loss
was noted on the first two
Apollo flights.

It Is important to remem-
ber that, while Gemini craft
had an atmosphere of 100 per
cent oxygen at 5 psi (pounds
per_square inch), the Apollo
craft have been launched
with an atmosphere of 60 per
cent oxygen and 40 per cent
nitrogen.  Replacement  of
leaked atmosphere  never
brought the cabins above 95
per cent oxygen.

On Apollo 9, however, the
crew modules were decom-
pressed to vacuums at the
time of extra-vehicular activi-
ty and then recompressed
with 100 per cent oxygen
from the on-board supply.

Thus, the crew was ex-
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posed to 100 per cent oxygen

it 5 psi for the last seven
diys of Might, and we again
noticed a significant loss in
red cell mass.

‘This leads to the conclusion

100 per cent oxygen
causes the red-cell-mass loss
and that a very small amount
of nitrogen affords protection
against such loss.

The question then arises
whether nitrogen is truly in-
ert, physiologically, or wheth-
er it plays some active role.
At any rate, we do not ex-
pect any loss in red cell mass
before two Apollo 11 crew-
men set foot on the moon.
S0 we need not be concerned
with any effect of such loss
on their ability to do work
on the lunar surface.

Since our experience with
high loss of energy on excur-
sions outside Gemini capsules,

have been worried about
man's ability to operate effi-

exceeding the cooling capaci-
ty of the back pack and must
make sure astronauts on the
moon do not get overtired.

.

Through preflight measure-
ments on each Apollo 11
crewman, we can equate a
given heart rate to metabolic
output. We have good figures
on the metabolic cost of each
planned activity on the lunar
surface.

Another problem that has
concerned us has been that of
work-rest cycles. It is hard to
‘program flight activity so that
sleep periods will coincide
with those on earth, and the
crewman's day-night cycle
not be disturbed.

1am particularly concerned
about the crew's getting ade-
quate rest before stepping out
on the moon. The excitement
of the mission will obviously
make it difficult to sleep in
lunar orbit or shortly after
the landing.

‘We have been testing vari-
ous drugs to see how much
help they may be in providing
adequate rest. In the case of
sleep-inducing drugs, we must

it only the astronauts
but also their abil-
it to perform efficiently at
speciied interval
cning. This is vitally |mpor~
tant o the safety of the mis-
sion

S0 - called “habitability”
items necessary to sustain
man in space or anywhere
else seem to have been given
least attention. They have oc-
casionally caused crew dis-
satistaction on Apollo flights.
None of the problems has ap-
peared likely, so far, to bar a
successful lunar landing. But
they are irritants, and signifi-
cant improvements must be
worked out for long-duration
space flights.

.

Management systems for
both liquid and solid wastes
are of very questionable ac-
ceptability, from an esthetic
point of view. They serve the
purpose but are rather primi-
tive. Questions concerning
these human functions are the
ones most frequently asked
me by heads of state or peo-
ple on the street.

The greatest problem with
food in space comes from the
necessity o package it for use
in the weightless environment
and the long time needed
therefore to prepare it for
cating. Our efforts have been
directed at trying to provide
more normal types of food.

provision of safe dxsnk
ing water has continued
a Father difficult vrobum 1m-
us in the Apollo spacecraft.
This is because of the cros:
connection  between  waste
water and drinking water
systems, required to allow
transfer of drinking water to
the water-boiler system in
case that is necessary for in-
creased cooling. To protect
against migration of bacteria
past cross-connection valves,
it has been necessary to treat
water  bacteriologically in
both the command and lunar
modules. This has been effec-
tive so far. There has been
no_illness that could be at-
tributed to the water supply,
and we expect none.

‘Well, it was. The modern answer for lighting the
astronauts’ cabin should llways ‘have been ﬂnoﬁmh.
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Good luck to all the Astronauts =
past, present and future!
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Head of NASA Has a NeW Vision of 1984

By THOMAS O. PAINE

Orwell's old fore-
boding of a static, mono-
lithic society still haunts us,
the lunar voyage of Apolio 11
could open for mankind a
dramatic new vision for 1984.
Man can now navigate the
new ocean of space; he may
soon make his first landfall
on the nearest of an infinity
of new worlds. As in early
America, human settlements

Dr. Paine, formerly head of

the General Elactro 1
" called TEMPO, is the

aministrator of NASA.

on these new worlds in
space can reopen the way o
a pluralistic humanity.

Mankind can_avoid the

;meuc and intellectual hor-

of Orwell's dead-end so-
rmy Man’s destiny can now
and forever remain diverse
and open-ended.

But isn't the prospect of
life on other worlds just
science-fiction? No! Man will
settle other worlds.

Although space-agency en-
gineers haven't yet put their
computers to work on the de-
tailed designs and ?llc:’k-

omy-ciass rocket-plane flight
to a comfortably appointed
orbiting space station can be
brought down to a cost of
several thousand dollars.

.

Further, a deep-space nu-
clear rocket shuttle between
the earth and lunar orbiting
space stations promises to
bring the eventual cost of
earth-moon flights down to
the $10,000 price range.

This goal offers formidable
technical challenges to our
engineers, but mo greater
than the challenges of the
Saturn 5-Apollo system that
they designed and built to
carry the first men to the
moon in the nineteen-sixties.

To attain this goal the

Will Advent of Man Awaken a Sleeping Moon?|

By ARTHUR C. CLARKE

JPOR thousands of years the
moon has ngxuﬂed mny
things
dess, a beacon In b mgm
sky, a celestial body, an in-
spiration to lovers, a danger
to beleaguered cities, a sym-
bol of inaccessibility —and
finally, a goal.
In only 10 years, this last
Image has become dominant,
but the change has occurred

- with - such explosive speed

that most of the world has

A NASA artist’s concept of a space station. Man could make this—and a similar station in lunar orbit—a stopover on his way to the moon.

safety, reliability, and cost
standards of current jet air-
craft will have to be achieved
in spacecraft by 1984. But
given adequate _resources,
NASA, teamed with Ameri-
can industry and universities,
can do the job.

Granting  practicality and
economical travel costs, will
men want o g0 to the moon?
Yes! Exploration and scien-
tific understanding are the
primary motivations for the
10 currently scheduled Apolio
moon flights.

‘The first 30 astronauts, and
the young scientists who
follow them, will unravel
secrets of the origin and evo-
lution of the solar system
that led to the origin of life.

Useful lunar resources for
future recovery and utiliza-
ﬁon will be sought: water,

contruction  ma-
len-ls, nickel, iron, copper,
uranium and other metals,

The year 1984 shouid see
a permanent lunar orbiting
space station passing over
each point on the moon every

4 days, and the establish-
ment of an initial lunar sur-
face base.

refueling, nuclear propulsion
and other foreseeable devel-
opments, when the cost of a
lunar journey may be com-

parable to that of round-the-
world jet flight today.

It is obviously fmpossible,
6n the eve of the lunar land-
ing, to predict in detail just
what we shall do with an
Africa-sized world, the re-
sources of which are still al-
most entirely unknown. How-
ever, the moon provides s

Mr. Clarke is a scientist,
technologist,  modern-day
prophet and a prolific writer
on science and of science fic-
tion. He is the author of many
books and, with Stanley Ku-
brick, wrote-the film. “2001,
A Space Odyssey.”

not yet made the necessary
emotional and mental adjust-
ments. The stunning impact
of the.first close-up photo-
graphs still seems only yes-
terday; last Christmas, the
crew of Apollo 8 swept over
the far side of the moon and
sent greetings back to
earth, 240,000 miles distant.
Now, even before the won-
der of that event has abated,
we are preparing to land.
There may be setbacks—

so many types of research
that every effort will be made
to establish temporary bases
there as soon as possible,
analogous to those already
set up in the Antarctic and
those that may be estab-
lished on the seabed.
Beyond the immediate de-
ployment of small instrument
packages that is planned on
the Apollo missions, we may
eventually expect physics
laboratories and astronomi~
cal observatories. At first,

they will be remote-con-
trolled and visited from time
to time by servicing crews;

later, they will be perma-
nently manned.

The moon might have been
deﬂgned as the ideal site for

perhaps_ev
the years lhead, it is un-
reasonable to- suppose that
the conquest of a new and
strange environment will not
demand itstoll. Butmen have
never hesitated to pay the
price, in blood as well as
treasure, of exploration and
discovery. Nor will they hesi-
tate now, as they stand, for
the second time in a thou
sand years, on. the frontiers
of a-new world

.

Like all human achieve-
ments, travel to the moon
will pass _through _three
phases:_impossible, difficult,
easy. The parallel with the

gr 3

ts ‘almost total absence of
atmosphere means that see-
ing conditions are always
perfect, not only in visible
light, but also in the vitally
important ultraviolet, X-ray
and gamma-ray regions of the
spectrum, which are_totally
blocked by the earth's
mosphere. The low gravity
and absence of wind
will also greatly simplify the
design of large instruments;
and the slow rotation means
that objects can be kept
under continuous observation
for two weeks at a time.
These advantages, great
though they may be for the

aviation will be close, though
the time scale may be longer
because the challenge is so
much greater. But it is naive
to imagine that lunar flight
must always be an enor-
mously expensive_operation
and that astronauts will al-
‘ways be highly trained pilots,
scientists, or engineers.

1f you run your car for a
day, the engine does envugh
work to take you to the
moon; the actual cost of the
energy involved for the trip
is only about $10. The fact
that the present cost # mit-
lions of times greater is the
‘measure of our present ignor-
ance and the primitive state
of space technology; the time
will come, throt the use
of reusable boosters, orbital

optical will be
even more overwhelming for
the radio observer, who can
also find another bonus on
the moon. At the center of
the far side, he will be per-
manently shielded from_ all
the electrical noise and inter-
ference of civilization by
2,000 miles of solid rock. A
hundred years from now op-
tical and radio astronomers
will find it hard to believe
that serious observing was
ever possible on earth.

To the geologist, the moon
represents a bonanza of more
value than all the gold mines
ever found. Until now, he
has had a single example of
a planet to study. How much
would a biologist know of
lie, if he had been allowed
to examine only one speci-

Astranauts there will take
advantage of the lack of an
obscuring  atmosphere and
the moon's low gravity to
study radio, optical, X-ray,
and high-energy particle as-
tronomy with a 240,000-mile
base line back to terrestrial
observatories.

Solar and nuclear power
stations will provide and re-
process air, water, light, heat,
and food, although the base
will be far from self-sustai
ing, and the accommodations
will be Spartan.

Much depends on the dis-
covery of usable resources
on the moon, which cannot
yet be predicted with confi-
dence. We will be prospect-
ing an entire new world,
however, equal in real estate

ares e Western Hemi-
spbece: 1t will be surpcisig
if the required discoveries
are not forthcom

Over the years, lunar sur-
face bases will evolve into
increasingly ~self - sustaining
communities as modern tech-
nology powered by solar and
nuclear energy finds ways to
process lunar resources into
the materials and structures

required to build, support,
and grow the small commu-
nities into domed cities.

Construction  of large
domes will be facilitated by
the absence of external pres-
s moon’s low
gravity, in which structures
weigh only one-sixth of their
earthly weight.

.

The moon is a fascinating
new world on which to con-
struct a new human society.
People there have in effect
six times their urlhly
strength, opening up entirel
new kinds of activity (m—
cluding winged athletes and
dancers flying with their own
muscle power).

The 14-day-long nights will
reveal the heavens with a
brilliance and clarity never
known on earth, while our
biue planet waxes and wanes
overhead. The 14-day-long
days will be characterized by
cloudless landscapes of a
stark and jagged beauty even
beyond that of the American
Southwest.

Although wresting a Jiving
from the moon will puse

many new and difficult prob-
lems for lunar society, great
new human energies will be
released and a number of old
earthly problems will be eft
happily behind.

Continuing fratricidal wars
and the nuclear balance of
terror will be el
quarter of a million miles
distant together with germ
warfare experiments, atmos-
pheric pollution, insecticides,
epidemics, urban slums, and
other earthly ills.

As with the American ex-
perience of 1776, founding a
new society in a demanding
environment will sweep aside
old world dogmas, prejudices,
outworntraditions, and op-
pressive ideologies.

A modern frontier brother-
hood will develop as the new
society works together to
tame its undeveloped planet
for posterity. Advances in ex-
traterrestrial _societies will
surely be reflected back on
earth,

The true significance of
Apollo 11 in the long sweep
of history is thus likely to be
its demonstration that man
can open new worlds, where

A six-man shelter laboratory like this one might support missions for up to six months

men of our planels teeming
flora and fauna?

The evolution and geologi-
cal history of the moon may
be wildly different from that
of the earth; we are not even
sure whether the two bodies
were once combined or
whether the moon had an in-
dependent origin_and was
Inter captured. Onme 1ecent
theory suggests that it is a

i op.” a sort of um-
bilical fragment left over
when the earth and Mars
split asunder from an ancient
protoplanet.

o

‘Whatever the facts, we can
be sure that the moon will
provide many exciting and
valuable surprises. Indeed, it
has already done so. In the
astronomy books of only a
decade ago; it was described
as a dead, unchanged world.
Now we know that there is
a'good deal of activity there.
Orbiter photographs have
shown the tracks of rolling
rocks, startlingly like foot-
prints, down (and sometimes
up) the lunar slopes. There is
evidence of immense lava
flows, and even what looks
like dried-up river valleys. If
this is the case, water may
still be there, locked in per-
mafrost a few meters under-
ground, where the tempera-
ture is constant and far be-
low the freezing point.

The discovery of easily
available water or ice would
of the greatest importan
to hunar ‘explorers. Electro-

lyzed, it would provide both
oxygen for breathing pur-
poses and fuel for returning
spacecraft. Obviously, ~ this
last development would not
be possible until large-scale
engineering operations could
be carried out on the moon.
This is not likely for some
decades, but eventually it will
completely transform
economics of space flight, for
a remote comparison, imagine
that today's trans-Atlantic
aircraft had to carry the fuel
they needed for the round
trip, The cost of a ticket
would be reduced by a fac-
tor of perhaps a hundred as
s00n as it became possible to
refuel in Europe. So it will
be with Junar operations.
After air ana water, the
third immediate necessity of
life Is food. Many plans have
heen drawn up for growing
¢ enclosed, or hydropon-

found there. This 1dea looks
particulaly promising. now
the Luna and Surveyo:
s;)'xcecra!t, in close-up views
of the lunar surface, have re-
vealed that it is neither rock
nor dust, but nice, crumbly
dirt.
ome years ago 1 suggest-
ed that it might be possible to
develop plants _resembling
earth’s with tough, imperme-
able skins that could grow
unprotected on the lunar sur-
face and I am delighted to dis-
cover that the National Aero-
nautics and Space Adr
tration now has a project in-

vestigating this idea. Perhaps
a transparent plastic sheet
may be necessary to mini-
mize the escape of water va-
por; but it is at least conceiv-
able that we may start farm-
ing on the moon without
having to build pressure
domes and hermetically sealed
greenhouses.

.
The lunar vacuum, so val-
uable to the astronomers,
may turn out to be a much
exaggerated hazard to the ex-
plorers. The old myth that a
man exposed to the vacuum
of space will blow up like a
deep-sea fish still dies hard;
lmporum the movie “2001: A
ssey,” may have
spmd the news that this is
simply not true. Obviously,
an unprotected man in space
yill die rom lack of o
i an appreciable
Ani mals have survived

time.

pared man ca
There will !)e many emergen-
cies, in space and on the
7o, where. the. 10.or 15
seconds of consciousness that
2 man can expect in vacuum
will make the difference be-
tween life and death.
Whether the moon has any
indigenous life of its own is
a question that may be an-
swered shortly. No one ex-
pects to find higher organ-
isms, but microscopic forms
f life are a remote pos-
sibility. Hence the elaborate
precautions of the Lunar Re-

eventually_exciting new ex-
traterrestrial societies will be
founded.

No longer must all of hu-
manity’s hopes and fears re-
side on our shrinking home
planet earth, Future terres-
trial and extraterrestrial so-
cleties will surely develop on
diverging cultural trajectnries.

By 1984, the first men will
also have landed on Mars,
opening another opportunity
for mankind to evolve plu-
ralistically.

Beautitul.

Congratulations and best wishes for a
safe and successful mission from every-
one at Rosenthal.

(We have a re-entry of our own tolook
forward to—Studio Haus in New York
will re-open soon at 584 Fifth Avenue.
Beautiful.)

7906@5‘%\\&

STUDIO-HAUS

Orwell's 1984 may still
haunt us but continuing a
vances in space transporta-
tion offer man new alterna-
tives for free societies com-
fortably situated with re-
spect to each other.

In each and all of these
there will be new opportuni-
ties formen to work together
in peace and brotherhood to
win bright new worlds for
our descendants.

Thus the specter of a
monolithic imperium over all

the vision and determination
now to forward  in
Apollo 11's fiery wake.

ceiving Laboratory, which is
intended to estabiish a quar-
antine in both directions.
Even if the moon is sterile,
it may be avid for life. Those
terrestrial bacteria that have
managed to thrive in boiling
sulphur springs or at the bot-
tom of oil wells should find
the moon a delightfully be-
nign environment, with con-
sequences that may be an-
noying to future scientists.

It has been estimated that
the combustion products and
cabin leakage from only 20
landings of the Apollo type
could double the mass  of
the very tenuous lunar at-
mosphere. When  mini
food-production and_ similar
activities begin, the rate of
contamination will be much
increased and though it may
seem early to worry about
Junar smog, it could be a
matter of great concern to
the physicists. \

.

At the moment, the moon’s
surface provides a vacuum
laboratory of unlimited ex-
tent. It would be the ideal
place for many types of elec-
tronic and nuclear experi-
ments. One can even imagine
that the great particle accel-
erators of the future will
be wrapped around the moon, |
so that the vacuum will be |
provided automatically, and |
there will be no need for
today's elaborate enclosures
and pum)

This sort of experimenting,
which may well revoiutionize
the many branches of physics
concerned with vacuum phe- |
nomena, may he possible only
in the early stages of lunar
occupation. For sooner or
later, as industry, commerce
and tourism spread across
the face of the moon, it will |
begin to acquire an atmos-
phere of its own

And if it turns out, as some
have suggested, that the ex-
pectation of life is consider-

To the brave
men who first
set foot on

the moon...

A toast from Norway,
the land of Leif Ericson, whose
“first” was the discovery of Vinland

(North America) 969 years ago.

NC:)RSK

114 East 57th Street, New York 10022
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ably increased in low gravi- ‘
tational fields, there a

move to give the entire moon |
a breathable atmosphere,
probably by using biological
systems to unlock the im- |
mense amounts of oxygen
(probably about 50 per cent
by weight) bound up in the
crust. The astronomers and

physicists will have to move
elsewhere in search of ideal
conditions, just as on the sur-

face of this planet they have
had to retreat from the lights
of the cities.

And a century or so ater
at, as 1 gloomily predicted
n “The Promise of Space,”
there will be committees of
eamest ciuzcm desperately
trying to preserve the last
vetlges of the lunar wikder-
ness.

E]E invites you to visit:
APOLLO:

Mantothe Moon
Featuring the largest collection

of space hardware ever assembled
in New York City.

July 12-September 7 Admission Free
EXHIBITION CENTER

TIME & LIFE BUILDING
ROCKEFELLER CENTER

Weekdays: 9.00-5.00

Weekends: 11.00-7.00
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Thesstepis, of course, the one that will be taken
by astronaut Neil Armstrong when—early Mon-
day moming—he becomes the first man to set
foot on the moon.

In one sense, Armstrong’s step will be the cli-

THE LONGEST JOURNEY
BEGINS WITH A SINGLE STEP

Forwho woul doubt that long:
—much longer—journeys ahead? Or that one
day this trip to the moon may take on the quaint-
ness which now surrounds the Wright Brothers
40-yard flight made less than 66 years ago?

will be experiencing the exultation of
astronaut Armstrong’s first step onto a never-
never land. And all those other first-steps in the
wondrous journeys that lie ahead.

Such coverage is, for television, not merely a

max of an of y

A hri

We take it as a unique privilege.

gerthe

y
exclusive provi f the explorer. Through tele-

adventures in space. Yet the nearly i
event we'll be watching Monday moming will be
more of a beginning than an ending.

vision, and the far-flung operations of the net-
works” news divisions, millions upon millions of
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