P

e Nt e b

© e e oA s e 5 i

s T - oo o 4 g SRR ¢ o S W

7‘ /5. ’/l/pu\;é/l/k [¢

- [} ?:Z ('/C’\_/u.‘\\i((f i&w‘«fé
Atbﬁw /' o ot A Al 7 /‘776//

- 'yt -pemr is an old frienA of the sA8 Mr. Rovert GL]{}ﬁ*th who 1s Director

dl" Maxned Bpuceﬁc% Center at NASA. Bob has served on the SAB and has been

tere often to give us presentations and enter the discussions.As you all know
ba started in eeronautics e lomg time ago and worﬁd ir the general field of
stability and stability cz-‘terio. and did some very fundamental work in that

£i01d of aesromsutics end then after the war when Frans: s bhecame

important he led inthe develepment of rocket launching and radar tracking
devices to stwly &Qymiel of test vehicles and again when space Tlight came
along his interest rmﬂitics led him to the 3job heading our manned space
vanture. It is lm'l interesting to me to see tncit most of the fundamentsl
PMW’M um on “ airplanes are d.efenseful and these tasts rockets
ure dsfemserul Mw thet he has today. He's a little bit like the Austrailian
/% Vo vas given a nevw boomerang for Christmas and he had a hell
of a Joia throwing his old one away. Bob Gilrutn will speak on NASA's space
vehicle# current and future concepts.”

m,ﬂlxu{rilh T had & real fast come back for the boomerang bubt I'll have
to pass and think of 'one later. Mr. Chairmen, Members of the SAB, and distinguished
guests. It is a grast pleasure for me to be here with you and I must eay that
I found much to agree vith the very excellent statements that have been made
here in your meeting. I refer to such statements as made by General Gearheart (w\

Kavenay gchrieVer
Dr. Seremdiruwg ond General Wwevor yesterday. The NASA activity in nanned space

P e e

flight started 3 years ago, 3 years ago Octover, A\:tually it wes one of Aflﬁ‘% 'SS /Lumﬂf

% v

. - the new administrator to get going with Project Mercury, Ehn‘img
that period of time we have taken menned flight in space from a concept to
hardwere and trained crew§, That required going through R and D,design, ground

+eorts s B
thaoust, flight thawet, modification, and training, mmé ané W built an earth circling

e
v Y
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artvark es z"f-%swport for the project. We aave now verified in flight

all the spaec"i systems including the pilOu and heve recently wi%n{_aleted one

v} awl
epletaly autamtic edd-bubbsan recovery last September the 1%th. N-WMY

f‘LrOt slide shows the makeup of th; Project Mercury team. 1 don't expect you
£ Con g

( the
t0o read all the fine print, *zentha is our orgenizati OnA Space Task Jrou_‘p>and

On Hhe /et s it _ _
the management organizatom, hewe-4hese are the agencies that have been involved

. Various
with us in the R end D. These are the - NASA research centers and I have

listed here m the frwy, end the Ahvy who have contribufed,dm For exampile

“ Muﬂ Mé‘ Tolla boae Lip s
W&“I R ad D with grést use of thebiomedical capabilitjes. T me? ﬂ;i’

) etan sl 0/4 w . Verer
¢[,. 5&3 Harg ¥l wia ,‘z oHv fo o bho, Holl owan, ot rad schrs Henficrin e,

w 5?1 Navy pr mcip!b use has

becn mmile of the -)‘,hmvtﬁc centrifuge a-'e"é thelrneazby medical capebilities.

u-t“a"n gotten Wﬂw from the‘.nny in many of the areas that General

%o by T Hye Space Task Kwop

ﬂiluhnmtiomd yosberday. W! have basicly five (11visiom[ng,ineerimz flim
These divis ny

Systams, Lite Syntens, ﬁi@t hrations, and ffreflight Bperations. Waieh have

overseen the production work, recovery operations, and launch operstions. I
* pr Yoese spacchins To Hae vipinF
think the mnc:un imlwd aore are self explanatory. ‘I.'hi.a is the group that

One v [; y
i!ﬂ]” MMkMW(ﬁA« Flebne wesHe priwe contractor, aaé’(t ‘W '1‘7"/'

[I the grouwp Wam the network. L&-ghb—of-f-—p&ee!mp Mercury reccgnized

»aa jw ez
from the start thwe predominance of the space mission. We knpw we -hed to create

bas
.a—e;memmmeé 1ess then 3,000 pounds. The seg-{;? grourd rules L€

The veass Jme 4G &

&&uﬂliﬂ the pgfject ape shown on the next slide., 2,000 pounds coniinue vs St

w¢_ “\‘W“ ‘n"‘ '* de

”

to use A!’.ln guldanse -yltuﬁm very dokcise and very suitable for the kind

of (peration that w had a.nticipated We g-ied to use, blunt reentry bod

z ¢ Foprn bloit"v e Cithry dad,
with retro rockets M arbit, Ele key/ development for thi 8, is the

+he ve (u#fy 'ﬂaa{r Qn.(m//u
supine couch for the pilot vhich allows a man to witkstand, up to 20 g's in the
We Plaun A'd' fa—

case of abort {l;: the worst possible situation. ’)garachute landing on water )'
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N 15
thh’af course, 4f necessary because many of our flights are to be unmanned or
4 We ploaned for- an afouathic ©rcrpe syritu h
with animal passgiigers., I thimk the reason for this one is obviuous ‘after
b Gglav'lnj on beesiny rt[t&‘r //r/. ,#ad/'(urf S P

¥e—dodlivan's ﬁn'e‘onta‘ticn Tets a 1little discoux‘ég;inrr to me that the next

M?‘ be murh "Mt /é'rf”t /é’ v‘ﬂon
generation ef booamm Mﬂ}:ﬁ‘_ —~£oTr- mie h-me Yoo

she-obhor-ay-doar the ua we bave had to work with so far. We leve on
. bt 10 whicd a ,
the Atlas a 2 seoond warning feem--that—we—-had to escape from g possible highe

fort S £ winve
vield type sxpasbimx explosion. We also teuwehed-em the need for =z py o

build up of todti, By using these basic con_cepts we've come up with a spacec]raft

Hott sboumn or IHis
that looks 1like ﬂm 8lide. 'l’hil,‘{he Mercury Spacecraft, 74 1/2" in diameter
A

and bt &1 nv‘:/va’m Yhe
Athis escape mm.xl:zq e llittle hrger view. Iy-mewme—-F-deconite~sime-ofL
Frrifs
BHMWBQ blunt end b reenters,8f course, by the time of reentry

the retro recket jackage has been ,jettisoned.z;l'e blunt ia.ce is mede of an
ablnfye. F"“yhl!anlf/olﬁ&-
&mh—*ﬂ-‘ Ao-notrp3Wese. The shingles are bolted on using washers
hlb'q/
and large ‘olu 80 they c eﬂ:nd without xrinkling' Theﬂ ape nade of & r(}‘m(/ny
l"“‘" }A[ﬂ? (A AVIar } /ﬂ’l«ﬁf (, /"1 V/df¢|~v 40\,( '
vespomsiue motal M the—sewers lhderneath thep ere—insseliation then under-

£ PrtiS s
. 010-140ls sz(*bhzymu""éé Firwmd 4;‘1' '3 V;L(fo"

neath that a two layers of 19,666 . Poit—isin-een wirdows i

hael tywo lwerl)-a.n outside layer to withstand the high temme ratures and an inside

‘layer to withstand the pressure. Tals piledihe—t—itid-hore—iotioddrm..
The tgliaidncal secfran 15 covered by bevyl/rin panels,
» . are also mounted in a way so that they can
shess. 7he Pual con/cal st Bran caniiFer
expand wvithout generating 0&. W—A&G«, is the antenna c&’vtoca- el
How exlinctey. T
the parachutes are packed inside, bre The next slide xmwx shows the intergfl

density
arrangement of the Meroury capsule ﬁ you can see the fmxwmiky of ¥ equipment
i A s //& }'
is very high. Mgstof these major xymkwxm systems are indicated here-besdides -

1+ She ws syshons [ AE, COMdTOh-
Jthe <:ontrol‘b1-th

ride—riot., Fhooe—-se the
bt'y'/LﬂM

two parachutes /tha mein parachute end the reserve parschute )} e arotzon

scanners here,  Oxygen supply, various sequencing systems, life-support systems,

commmication systems, and power systems, %ﬁle next slide shows the theee
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boosters that we have been using in the program. ‘P-‘n»g‘.s the little Joe

It
vhich we developad especially for the Mercury project, consists of a C/u ﬁro?‘ 54/5/

and was
roclnet‘, 4% hae about the same performance as the Redstone which 4 -sed for

v ned
the gualification of the spacecraft a.nd the early man ﬂlfh ts such as

&5
Shepard's and Grissom's, .dﬁ!xun the Atlas whic will be used for the

s:lﬁa'ﬂ'c‘ﬁ'm witsian B ‘revss
sdficatlon-meeten, I would like to —eRs—abewt somz of the

é ve encovnforted
basic techmnical p«roblemQ that we mg)and what we have >arnn=>d’ theye

, - _Under and it
Bkt ave listed on the next slide. FRiwsé-one Spececraft dw—bive systems =

we found in our fwmtksk initial eemdy R and D flight tests that the picture of

afierbes as shown by here

apgande ating dwem the wind tunnels wes not quite accurate and was a
cyliadirad

concentretiem of heating on the afterbody —e xzrkmn section,

The 387y flives panpls weve & repince st far Ve oy ol #in v fie e fong mebal foow AL,
theb-F-n M&Wxﬂw This was a changje that

was neceassry after ome of ouxr first flight tests. Another difficuliy that we

concapt dfll(}( an !.;l,;f;)“ '/
had to correct in the orginal wyowwEpt was land landing Ué had to £i¥-g—ineide
Jo absot Ha shock loacts 1 whred ror

0-4 L-tn-m.'. certain comnditions of abort a land landing woull occur.

was & pwblpm but Haod
Pillot lulec‘tnn and tr&!.ning the-w.xt item I would say here ,the original concept

vas very good)we are well satisfied with the technigues used and we are well
we esteblihtd. We ave pilofs. we.
satisfied with the mwu pﬂiﬁa using test pilots,experieced testg piotety

)
»‘av{ Yoot #air bag betw wu&, piled frmramy
W and I would say that #bi-r_ts is one area
. /ea,(,e,.m.
in the future work om Apollo that we can come close to predicting = mebimar-

The ne xt ) Flrgt? codhie [,
tﬂmp Thie little item howe is tﬁrwhole story in itself. In leunchi ing &

manned l%llite the problem ig a blt different than in an wmanned one in that

you want to know “‘rea.l time what the orbit Mthm trajectory Q and whether or
art a,&,-evuf po b/t course,

not youp geéddng & good orbit., This of zuxme led to the development of a control

center at Caxkve'reﬂ. and the wordwlde range as I mentioned earlier. Basic;]y the

problem is onme of giving the ﬁigh‘c Pirector on the ground a picture in real-

time of the trajectory and also the bhhyfior of the onboard systems. &% If an
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ador! is indicated he can sc advise the pilot irmed:iately, for exa.mp]_e} iifas

you 1ift up to (O 000 feetjif the pilot has not reccoréed that the systems are

all good end if flight fArector sees the loss of oxygen pressure, he would

Probites wers

comsand an o.boi" g iR L DO POWNAMO Ll iR a0W.  Another ewe to
"
rhd yavsvs Im Meveoyy we _
autowjpse, vade marned contr_ol,M—has;md to provde a completely

-1 u‘/l’“
autommtic system because of course we had to fly an imals fs:nd-ﬁt “he spe time

oF Yt saime Aﬂ’/uw! o pess £ a udl
e wanted t0o use as mymixms much, when we got the manned Illgh’c’ we wented to give

~ .
the nan as much onrrgde as possible to take advantage of the extra reliability.

ch v Y o f e cocld have
This m )robibu of camplexity which msw would not heme if-rew-eeuid—gs

«

gone
w‘.lth a pan, vehiclo all the way. Such lid tle thingirl-ﬂf‘e the developrent oF “4e

¢

‘ cmr;h-y picm to stand By the launch pad to resuue the man in case of troubke

on the pad U&h you did not want to ?se the automatic eic:ape- system or if for

scme resson that vas & mJImctioa There wre a million details like vhat yew <
%"\

haus.-40 vork‘dout in this kind of en operetion. New-byXRo=wer. ] hroudhi-with

mwmmmWmemmMm

ofmmmmmm et -G, L, e

Bladsbe- AN RAE DGR 1Y,
P-ﬁﬂmm‘&wm aad»aeamm That 1K
is Boval =

RO g PPN i L Ll i opereattom; Tu. Jast item Mt-!'eury Spacecraft

imte‘;rat;ion; I think &t it would be hard to conceive of a simpl!.er ~ype of
" sqmwetrical, 5w /], Al
spacacreft to imtegrate with a booster than Mercury. It /s %9% ? Tomet) has hed

ncn___/_:#:j[_ surfaces and yet this is an area where waxx we experienced considerable

¢ hod « Strveboval dynamics Prv birn
troxﬂ:le.’\ Sonemtes drowbie between spacecraft and the booster ami—

W ,t& wa as
wﬁﬁki-ll W not anticipated ®res being & problem when

P showys ’
we started. -Wow Fhe mecxt 4®» some of the nontechnical problemse Ir an

operation like this,I think mmr’ of you recall that during the last Tew years

there has been considerable controversy led by some our nost distinguished sci-
, nAa&enlt( SPoxcf,
entific xm%yﬁ-‘ as to whether there was any point imxxy in sivy—ef-ihis

feoht Feel vy has
anyhow. This b la.rgely mexpk evaporated but at the time XX it had a quite
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serioua offect. 1t seems to m me as’ intimate participant in thisﬂthat the

/)/l"?f?"a“%
; ;

genersl public was probebly less confused by what the real values wer: in 5uwé %&5
W ol
‘divbe than jSOome of our scientific XX leaders. Another tiing that is j;nvolved/,

it was guite obvimnle.lthmgh I think 1t is largely ac 5peted now is the lack
precededs fine
of pibﬁnhu. of this type of epacecraft I think we hnve all been usafto thinking

of to___gr e« I wonld say that 1t looks a little peculiar to pecple a8 a
J okes P, %m#‘“ Gm e foous

manned Tlying mclzine,h«eﬁ W in the last years oeme from
Bawards -and-obher esb-pilots mtwo‘ﬂ'zcn—zre you going to pack your bananas )
\"

end get down there wth with Project Hercury? This feeling is also lergely been

dispelled. Puwblic infeormation is a field quite new tc me A im;:gglv:;:'l};d all my

life on classified proJects.m%u all 1ealize that projects such as

this are entirely open to the publlc;they have access to all hearings, all

schedules, all costs end t"yu have about ﬁillion reporters ;:day clamering to
re you or the axtron% or something about the project. Then of course , a8

we broueﬂfout ymt.erdsy tnrpotition relative to the Soviets dida't male it any

eulier.rhey General ‘UGI’W showed they started considerably Before we did.

bu? t"!d/ vy w bt v&e Pw‘/rc 'wém;)‘{s“
We knew we were in a trying-to-ce.tch-up pos1t10n m—ﬁi—m-mmm

va5/bl
| acpeoh i by salsentes the principlf)nontechnical limt=of problemg. Amsther siige.

‘ Prej et Atereury
To lmuize)ther, owr present pocition.% have taken 3 from a conca2pt to the

s
actual hardware snd trained flight crew. The oﬂ:o-ii’ication manned orbital

Ptioa st wandl
flight 1s now 4widmae should zm occur within the next few months, HEKER Manned

flight in space has becane,vith President Kennedy's public announcement on May

aec, '/’ﬁ«c e.

[
2'5tt>hl-amt.hw-n ow national goasl. I would saym also that vee-prefenenee

of rew concepi®by both the publéc and by the technical community has been

achiovad. W
largely meeedwed. I would mxk like to move now to the next vroject, Pra vjecty

1AL proovie s o foviu
Apollo, Mm which Dr. Doi}im wag covering the traneporation end.
T e larly 1960. By  Apma
9#. Apollo started up at Space Task Group about May of 1960 we }.npv ‘bher inhouse
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» study 4 vha_t the next step %uld be, Wt drev up suidelines for the project —

vhether it was t0 be land or water landing or both % the kind of reentry
9% A rndy
mroblemn)m 80 ocm. We also brought in very shortly therefewe three sewdy xem

e e
- eontracters to continuedilly m;n&ms past summer we briefed the entire aero-

space industry in Wuhiagbom ou our inhouse studies and on the results of these

/U’m’/ ’"
» tut October we made a request for murm

& proposal “ﬂn W industry, W neve now received the proposals from
The coufact will be forHhe
5 major 1nd\uw.l m LJSHey are being evaluated, this-ie $or Apollo spacecraft.

We hope to have the cmtmw selected ¥ at least by January lst. As Dr.
s 25
gﬂw“l m m the boo.tcr for this mission is under study, e Jrq!d# ‘U’f’“*

J
NASA W bas reorgenized to handle manned space flight.

I vould 1ike t@ & vury briefly whet some of the concepts are for the Apollo

{(e/ we Mmush
watkdderdt—mni~be met have am

LY

Ve

o 43P
launch escepe s g from the "fiability of the ro~ketg£n
'yiald QA vy og lais p ar
interesting thimg that the petiR of an exploding ‘booster using basicly much -
"9(//40 boos r

higher thanh ome tht vie ﬁﬂ& gg//q‘ wr #l ou might be able to

wse the eJectim Mﬁ M for this &x Apollo mission you will need an e;{cape
nvigle 1he-

szrltul of some ldnﬁ W vill maximm distance between ths booster
B rtr noet slrate sbeus the Corcopf "f"#

ayd the spececraft in the event of trouble. Chi® 4w~ command module. This is <

’ Avotan
4 1/2 bours for the liarcury, 2 weeks dosigm required for #mm Apollo. A
. n‘ln't suitable
pressure suit erud 4&1‘ " o ;ercury txx is-Ladwnly-susleabie for the
b P/ au”-tw_.%m
short duration lidee—bhés we need a mx much more sophisticated systen. The
4

kN

the module that would go all the ey ""““"’" %mk.-tm.&- he reentry body 4 %
=

in gnag by hnving the center of gravity offset 3 controlling it &5 roll. 2

mid-covvse sheeri Shapl, Oy

'rh‘.service bk sodile is used forw _ 7 ( Koot bo ”L‘w tt;s -~ f
Last s P ’%p‘ i
A the hydrogen ww = lunar landing,ﬂ"tah-df. New The next slide 3& A
s 3

slm-:&mparison of W Marcury and Apollo. Mercur;y:one man, Apollo three} 3.(.”



el ws wellas
N lmm, of. course, is mteny..d to be both earth orbital circumlunar emé luner
R4 i and vrvsahle
lmﬂllna:. ; mBt be a more practic)s vehicldv e intend to use bivie ﬂ_‘_c_,/w
Phow Adr.iian,,

%o have the mm commanded from the spacecraft and not plan <o make the system
: llqimt»icated mm 8o that ’I\l can fly a monkey all the way to the* moon and.

T
“back leptb We thiuk thu save & great deal of time and ez;-ve-w 8 lot more

W :’Ql.labi.utr. lliqntx-y w,;.cuty of com'ae is stepped up for Apol lo with 36,000 -
WE ,', e , ] He ve-rutry w///
fest & M w h “tre case of Apollo b woukd be controlled,

IIM cvt M!‘ hl mm N«”'Q;y next slide shows some
Tty e - “rihh-yow—— - ——--or-not
You will &&” “ M % not £} feel that the spacecraft

if golng to bc she. pmern? ttew This may be wishful thinking because we
‘ /"ALM';Q-'{JIMWIC—

Inow a 11;':‘13 bu m M the s’acecr-.ft configuration right now, thie—is ftight
PO T A N Y )., AR
oarth” cpeatim ﬂ,;cimmu,g 1iest possible\ by, %6 with ogEx a lunar
L boser
landing m mﬂﬁ*mbc ave dates on the avn:/aéz//ﬂvcﬂ.auncn vehicley,
!ﬁn 00C AW Mﬁe next slide shows tie powerful
W xLCcrn?t
erm-ct that rmlm o um ‘payload The direct situstdon is shown here sith

". &

sbout 129,000 M ! Por dincg landing with am & A/OVA being able
S 4400 -4 s,
to make it and x-nlnmm with g6k, e —adcca i
s Jess

ith J.wnr mm Shborthe the escape payload -I»—W this can be
C' ¢
:Msbymoitorwm:vmim-;%mmm Pre-powerdei-afifeet:

” I wouldl 1ike to tarn nov to what I consider to be same of the technical probJLems

Wtrtnry 2hrwn A ) Ve,
of Project Apolle - the next slide. The first one has baen dqltxnth

with at 1en¢th§ woMld just like to take a maoment heme to give yow a fe-leling to
M;))'/u .

Mkx vhat the pmulgtion requirement really is for this Ij; takes 25,000 feet
avd o h/é(.f
a sacond to mmin make earth orbit..mo about 5 miles per second it, p 36,000

feet & second about 7 miles a lqond to escepe. Now for the Apollo in addition
WP L u}/%
0 bhad.)you mmust have “‘ to steer to ,proper lunar # emd have

enough propulsicn to orbit the moon and to bacﬁown on the moon Ia.nd then to take




: ’ L
§ ko

L - off agst from the moon and dhmr steer back to the proper reentry zmmedt wmm

corridor. “} you add up all this propulsion and use this simply to go as
& "o
fost a8 you could 11'.* sbout £0,000 feet & second. Iow {t is quite obvious
that in order to achieve this kind of propulsion you need not only gt big
roclorts but m lots of mm the best fuels you can possibly get.
- That is why thit llunch wehicle was such an importani problem. I might add
in Pll'lil(‘m Gf us hll'c hl‘ smmething to do with breaking the sound barrier =

: Heof we are now eourfdw...‘,
aaw-this speed iw IQl thsn 2 )ermt of the 60,0000 feet a second, New-chis

Fhit Guestrony but
~' covored ‘ r—ﬂe-jﬂ: I say thats our ﬂmhv"*//”'

q--uu-.—m T think 2, B
W € propu ly bave.
M P.ﬂ)hhn hov ‘bo ﬂ.h ﬂu« ) m p&rticular&vhen ﬁ-ﬁm ;g many stages.
- Yom 1%?, amnt Wﬁy 1"01‘ t% stage but wﬁ% five or six

ttWI,MM m that 98 percent and raise it to 5 or 6th power., Wheu

.gu: is doot
1s not & gcod. Tamber, lcn that is )m ny opinion the- number @ one pr oblem.

| - trvly sof?
ﬁ . A laner Imd.!.nca of mu, requires landing in a vacuun wnbid—ye—swer landing

whi /-&
on e mtm;bm '!llch e koow almost nothing oo—1his does not appear an

munmnubh twk, he nx:yw;ﬂ'e of the unkowvm may pose some prcblems we
whichs
dc!n't mkiciuto . m from 36,000 feet a second his is the speed

where t.h's M&a‘bﬁlm the .hock waveg is beginning to be important, however
f0w sa’ar F/G"es

P
we thimk t&:m state of the art bo handle it. Radiation in spmzL/J @

P "m‘. (X4 wls .
A tiviewde an W in our prsdiction technique.sw&a: some activity and pxml
probably wﬂl regquire s 3 "“M ﬂ the spacecraft., Thﬁ. earth landing is &

sort of ¢ nagging pro'blanA F-don't think any of us from Project Mercury feel

that a parschute lamding is really a good wey to 1and,¥é would like to land

on the land rether than tﬁ water 'll; parachutes are very difficult to use for

a land landing. In 28m wind they could be all right but you very rarely have

fﬁn-Vaj'.M

2o wind and so your shock~"" system has ge# to work not only up and down
ﬁ /[ ‘7‘{) vS

but & end you don't know ‘C’Eich direction,ee some better way of earth land-

ing 1s bedky meeded Jometiing that I think that many of you are famil: iar¥ with

is e Aegalle kite or pava wiug
— —.> That can be tucked in the place of the muprm parachute and can be
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a)
controlled by the pilot to make a horizontal landing. Inwidem;ly ,1t looks

bu -!'
1ike it would weigh very little more than a pa rachute system, It weoratd wl//
’) e % I
have to be develcoped. Now this last item T wouli like Uo dAdll on. Fllght
/m € ™ 5f7aCL
Operations experience sl is something that is very 2iiTicult to ___‘f because
f/y u«’ n ’ﬂ"‘& ' d o
\tlae- __takes s0 mach s :t h&w.m the need 4n a great deal more

,('VMII yoyage
of operational eixperince before we set ou'cii (4. tO the moon. Mew I would like
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