09290 & 9 e






0929 & 9 puire

ﬂjm‘;‘ ..“ul... !nlf..“.. "-"G»“

Ogunts Trge

Baloed g



Original title:
Project Orion
The True Story Of The Atomic Spaceship

by George Dyson
Copyright © 2002 by George Dyson
ISBN 0 - 8050 - 5985- 7
All rights reserved. Authorized translation from the English language edition.
Published by: Henry Holt And Company. LLc, New York, NY 10011, USA
£2004 - 21425 cBunlkiuiso ©
62807 . . o g pall abolis e gh UL G b Jled ¢ s yandl g jall ASall (11595 50
Obeikan Publishers, North King Fahd Road, P.O. Box 62807, Riyadh 11595, Saudi Arabia
£2004 _ 21425 N1 &y o)l dnckal
ISBN 9960 - 40 - 546 - x

21425 Ot 1254 )

LTk i ags U 23K d g
C)',,’. LO)..-._I")

21425 ¢ a4 N = sl udy so,...,l;c),,,-/.oﬁ,ﬁ@,:..
e 24X 16,5 ¢ 0 464
9960 - 40 - 546 - x 1 Shas,
(por o) Ay cisloed Ladll i -1
Olyall .o
1425/ 567 629, 4 1 (s>
1425 /567 : ¢lay¥1 o3
ISBN 9960 - 40 - 546 - x : las,

cx.\a..u'_,ﬂ(}g.:»ét‘?jdzﬂgl:ﬁl|.1A)1M13>L:«Lgca...gy_, e e
¢ ol 3 X g g8 55 30 ey gl U3 e SIS ol 5 S ilST o

A g o 030093 ¢l 2Vl o5l o
All rights reserved. No parts of this publication may be reproduced, stored in a retrieval system,

or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, without the prior permission of the publishers.



ot (N






@allasl uiz sy Snsss 3l
cosadil) du ;7 NN N Cuand g

1914 g o>






11
15

29

44

57

72

84

101

114

123

141

157

175

191

fedie
Gl L

(.‘yj (3Uan)

oo 51 Il 352

Sssdl b5 Jelas

o ) s

BUall &5 Tuas A3l S L)
MPels

) shtell & sl molie AIS
Fed S

TP e

5L el il

Al e 835, STy el (e 850 A3

.10

.11

.12

.13



207
224
244
259
275
292
313
334
355
378
402
429

443
457

032081 § 9

C4 )}3 - Bﬁnélqj‘ s3LaJl

J> 3 @l o3l ¢ sadns]
sladl Glesl b &4 Sus 555
el 1,5 T Bl 50
RESVIBII]

C)J.:.A CJ}.A

2001

AL PRWR

Gocle

el g

10

.14

.15

.16

.18

.19

.20

.21

.22

.23

.24

.25



- . ¥

RO Yo 4l oD

Shladd Bl Sl gl e dsliadl Lot S5 o) 1957 e B
b a3y Lol el Ly it 55 AL LBl ) IS J (A eY)
pLa) Bel-Air A e ad sl Sl )'\).la?_é\.@.::...x.icj ke ) oda
ke dnd ge BaSs Bus g 235 Hn DUl gl o 55l 0n 8 oa 11957
n ole fad s xSn s gy 283 s il pla] LS 1 il Balind
S NI ST sl ol ds e Bl 8350 2y oV SIS
Jsiaall p g VI 1o Ol Lo Juads OU 5 iy )Ll Ln sae Ll
i i el osd s OF ) BU g Ly Blaed o]
ClSs - dutol aanl Lgi.&.i.&;.a/&a);—g;@.x.ocji Lo oLal
iajl o) BLS] et ;u\)L:.m_H RO AR RSB EIICER RSP E]
‘LJTL@*\;):@O&@\MquJ cLSTéJ.;;jc:.&J.U\}S delial
o) wilall Gy 50 g0 I i &S L5 cOlS aa) L Aol ¢S AN Al dass
o\%,o%,_a&__;u\ o) otsygjau,u\yasw\ RO
- sLadll

o &l > (Project Orion Oﬁ)j e LS sl e (g5 2

11



032081 & 9o

Ogmndld o Bloy b Gdly ogias o celodiadl o i 5ue 1957 el
s |58 o) Theodore B. Taylor ;5,5 . 35 5 b5 o5 Freeman ). Dyson
350 Bl eladll Ly Lo V1 e et 3L i o) 33l U slos
ool dy Ly gl AN e w83 8y Jeniy 3 ybedl CSTSTN Lo

.yd\wsgéw,;&@apou,)g;w‘m;;w&;

LSl e SO da el b eV laddl 0,50 45 e cols
Geb lall lls il Lo .l L 51k ad g hed 55l s B g K324
O B dnrs 1949 ple mio 5508 85k ik OWS Ol g pied fan
Jud O w5 il Of aay L) 4adls 3 LaJolla ¥y ¥ e b 55
fh b adile o) L comy ol e eVl 5 sl 3y 5
Lal«s.‘x;-b 5 Ll L.s) Anazedl B B e 35500 Uil ol Ty
Iode Loasds Eom Crad Ol B gd Sl 20 o] 5,51 Ll
Loy a3 55m L2805 ¢ gtn U Wy el om0 b Y
ol Wsls 0 o 5b e cols O dnnldl el sy colls
.1957 rLa e ¢Cpasadl 33N a5

Al by o Jilad o A ns (6 ym g d) Vg Y duie S

a5 iz 88,8 015 Lo ¥ ¢ i 55 Y5 s L] pdd andl
Lased Vs gl 5 conds 43 ¢ 0l bia Ly dgazadl General Atomic
S Yy 83 rnedl UL sy lecasdl il 4 Ly bs oy
sl (3G Joans s Jols sl de i LS G oyl Lol
oS5 At el 2 gal IS L gl ol asl 2LVl el (¢ U
W Cw Sy &l G- Windansea L;..;u;wyz.ﬁ,aﬂ ol e
O ol ClaeW LAl )8 oo Lkt 5l s, B,

e u;L’ «Dr. Seuss g 55U g2 «Theodore Geisel JJ.& BELY

12



Vor ¥ b ol 3 o gl dpiadl Wi b s AT 23
el 505 oedl Dbl s 0 Sl M am OS5 L LaJolla Cove 3,8
izl el e ey Lok Lo (San s il Joeadl Rﬂjuﬁ@la:..;)
b Q’J\ clle Jie B jaadl e AU L%jlsquﬂzmcﬁbdrj ¢l
o Wl 0¥ 5l ol oLl Oleaiy LIS 5 sl 3 ol Ol el
Torrey 52l (o553 aladl ) sieall 358 Lndl) Lehoos doel 2 3 U0
28 Ol gmy aliS Jack Kerouac 31y .S 5\.?),:.;;&2&\&15&,@ . Pines

.(On the Road 3, )

el B gt Bl e ) LA e S5
cals 1 Atlas (ulbl 51,k S ple U £ lall B Lot
A el bl e Jlal Bl Blas s A sl Lealan 3 cania
Convair S5 55 il i 58 35 i 5N 53 O 5ekn 40 L] LSS il
REPIRC WY [P VIR i e a,gﬁ«J\ Astronautics
05 a5 U1s (e 1958 ole s /5505 4 3 oS 35,5 ol
@)\f.al\c.'uO.aCs,d&u&sw)wfjuw<(ij>u)@\));w
s},.sp\,&@ﬁw)g@;o&ﬂ\wMZ{WWW))qﬂ\
oS il el Lo s LS (g ol o L s (S
L}.’odbwzu‘)\j»%jﬁb{j)M&ASOOOo\M&é.U\JJ.L*TCJJLJ
Wy lagdison ke ool AN E5IN Al g g e WS Ble b o 553
ke LY L ssegd) LA Joomy )by el JEEV RV ﬁgi
S 53al sy (B5a ebel Mt 0 g5l g 00 B o B i Sl
S talls g pedl 1) My b el Jasnd Badls 58 L piiy O
1958 ple o sl 505 5 (5 035 0k ) s Of o ¢ g5

Ol i o iian Doyl s pn s n (a1 ) 13 Y

13



032031 £ 9rde

1958 ple b 15 OUS Lo plane OF by (ML glis iy olo ylins - (550
B s o OF sy el N Joolidl e L M Lo Gy e 0V L
Pl s s & enls 51,2Y 5 2l ba o oS b dlaminl o wmy
S S, oioﬁ\@z@vd);gﬂ@ojg.uoﬁ,j@,u Ol & jas
Sty g S By Bl bl o s JUIL s el (eSS
O3 g5 3 158 ) Y T Loaas T4 131 050050 g5 e
e e o2 ol BNl eda 5 s <0505 Y

ou).t&g\@,ﬁx;sij o o) el ol A5l e OIS
wsr;)olsrbwquwi,\sﬁjiojmw\ ada 5,4l
gariedl L 3 0 ans oy o pdd 2 ol Lt s T Legs
(ot S0 A5 O phain Jgb At il o STl dazes IS
N sV e SOV A ks Of Lle rn Jas L asT S

g3 b olntll slale s pazee L6 Brian Dunne 015 O, Jyi
Q> e s uwoiyuj;|dugﬁa) Lod OSY 10 gy,
oy L3 IS opal Wy 2 0 sl e 8,25 S5LS o . 51 Ll
SV e £330 8lgn Lo, alls L mozmadl 1S5 L33 ,L01 ol
Say A

14



it gt

5 Jst GABT 1957 ple com 5T AW (225 e ol el
sputnik (1) Shs s ¢ ] a2 b, 184 4355 OUS ¢ oW o
o RFITNPCI SUPS N JPRpCIPN VE S PVICE - LIS RTEVINE Y
s o pliall ol an pladl (e ed [ SN cp s o SN G ans
1120 s (Lo A1 QY ATV 055 Laniie) 4555 OS5 «Sputnik Il (2)
b or ol (gl b G A8 5, i s 2B U
Jupiter-C i s #asball sl () do U35 (1958 plo by /W1 058
31 O 5 Chrysler Corporation ] i ,S &5 ;& wiwe (e sy b 32 05 gl
Explorer 1 (1), kST Joms S
Shrdly L bl ladl g Bladl bt Alas Sls s
clie LSS (o,;ug\)%;iw%tum 555 e daolal
LS < ARPA Advanced Research Projects Agency L)1) 5, slazall & gl
Ligos Ll ool s (DARPA e OYI Ll ¢l SIS 5 e S
jg@\@\w;\y Sl i 251y S oY1 5 gl G
a6 NASA Ll L oY1 sladl) A5 S5 o5 ¢ (5,5l
EFHE RO IVIERUR PR e Sl PE I L] gl rall paet s

15



S92 E e

Ll 35 0L ls) 3 aSTIL 548 ¢ by o201 L LS 13 &y o
u;:j JEeiipRN/ L Sl Ol (elas LV IOW A IS PY R VA Y-
O3l O iy gl gl oo il @50 b W W3 2l OS5 (e

. Wernher von Braun

Sl sl 58 Tl s W g slal il B3] OIS
S 0 5 a3 lalall OIS 48 ¢ o1 TLadl Ll jal) SIS (S
iadazedl LS5 a1 ol s Jloeadl Vo 3 2513 ol 5 sl i e
Atlas Jbl ol 5l LU ol el 5 5 Ley eladlly 2501
5,Gob 5 Explorer ;o loST L eliall LYl 7 2 SIS 5 Titan 0L
oo JS (P ekt g gl Rover gy 59l 5 lall 5 8 5 Vanguard
oF s e 05 15185 clivermore e a5 Los Alamos _w peNT o]
w45 SIS Lo 0l el mlaw tle byl 3haadl Ladasil)
Al (2) s (1) Sy ol 0l sl Gl OF 3 o i
A 55 (ARPA L,1) 5 glazall & g Ji robie S5 e slladl Al S
dideadl &gl Glal ooy el By i s Ll A S
Lo ¥ dladl Bmy 318 ) o ) e Bl 35 &y, Senll Lslutal
Sl LS el elamy 5555 pa Lo IS 0] Oy 151 el 0T
s 5 O 5 ¢ B & ol ool s 5058 8T e L 8 5 2l
el b et e ool 0 AL g5 e GYT e sl 3
EREN]

calbl f e 5y shndl & obie A5 Ly A1 Pl (e

oo s las A5 . M L“SJJI Project Orion Oﬁ)j §3 ot V'“" ade
SBlad) bl o Ul sl b ey s S o 33 558 5]
Bre JoY L 280 8,55 2 pa 1 gl sy 850l 8158

16



b.’-L\::i\’.'LA.H

eVl Gdilin gidl SLSL A e Wpals b LA 45 e 0,8
s Trinity 50010 Aol pomds &y s o] dons G35 Stanislaw Ulam
[5505 45 n i bl b ySeaSo 55 Y 5 Alamogordo 52,5 54V
s Al s 018 ol oY1 S Al a5 11945 e 55
il iy s o JS OIS o B gl nall a8 8535 Ul plasnd

- LA G5 Jord )l e

Bl s loses (S5s J5mazi Lies c0p5) gy te 5o Lo o5l
J1s ey s ple¥1 0] 55,5 iy nSo ¢ )l B Sl sl
o e Al Lay anls ) ek 4550015 (2 aadl Sl G e
oSadl o2 Ak e e O3S oo L) Dol gl S5 S
20U lass b 1000 0555 bl il o dmpis ansds sl
Sl il sl L5V LYl slin fy olediall Gole fas Joxs
b 100000 s Jalay Wllesr] 1353 0 aaSy B30 ina 0,05 o ool
fLsl o] ol i (6 s oo S el 05 TNT 5 cizall Bl e
i o 0] ALl Dl 20 Cinas iV dia e dabs S pd 125000
1315 Lot 15 gLas)l o S padl b i o s Jolas 3 558 oy ¢S o
&L%sg;@)xwﬁj\>\>ﬁj>\)w\a:wosmi,s;wi
e 300 Bles Lz diny 2,91 iy sl 001 28 a0l 3laizs Lgea a0
J._fj EXU/PRCOMEIAN oYl 3 o] Ted Taylor 5 b0 a5 J s iy
i) b i UtV Ll STy asl s gl s sl £ el
L el 55 0555 Loy WDl (e leliS a5 (g1 s 15 25 Y
el il ¢ Gl SIS sl J g 8,25 23T Y il ¢l
A gl 05K ategn oS gy e BN I ISV Gl L 5L
ALY e SLsY saale,

17



O30t £ 9

Likatoll 3L L s 2 sl e gl 5 5Ll ool )
Llels (ag 053501 b 63 g padl BURN (e Boions Laysy o2 cpolal o
By s pn LS (Al 5,0 5 b e &S Bl o) Bl sda L go
Faolall B Ll )L@...GJ?L:» Slasdlly BN 5 e TS Lm,.; Sl ool
83 gudoee (ALl oo 6000 (5D 6 /oS 3 AU (5 praill w26 1w OB Sloe STl
& LAY s 5 Bl e Aallanad) Blall adans Lgy il
VLRI ERU TR USRI [ P PR RO BERIBNC [y v
quwuw\j@)w\ ;?ﬁjs@,siz.cﬁ@,w\cm
SN L2V g Y1l o gasall Jar Sy AU A )
e pdl odn S0 a5 BT e oo S ) iy 6 (6 /pS7 i
el A gl Glany Lagd Ll L Ll Litans Y 2,91 e 45,00l das
u,-ﬂg;@,s;u)yw\M}\Nuonwu}ft}sop&;ﬁu
2N SNt b Tl B 055 45 50 w5 o5 Sl L2V
‘ub;\?\g;\b_,&l\jﬁz.}\ul\&l})\ui b 16 g0 03 Lslass Byl
&Jﬁkd‘wux’aud‘c@dw e et g M
E S RESCEIN RUCPCRR RCD TP NS AEP VIR S SN I
,,agiju»)mﬁdwrubww?w),\@,&f
Lo il Fma il 2 pamadl SLasCial Of . (2,1 0] s m ¥ I sl
Sl o ez, 51 Y Qs pliadt as o5y o mo G315 p) piliayy Led
U A T35 ploxaW) 5 oSBT o) gl on ol S5 B
PR SETE UR S TCCPREPe]

Jﬂ&b@&\j)@‘ oMu&CJJq.Oﬁ))thrbdiﬁ'&
BUal Cind (D Jolos B Glay o) (55 501 HUas V1 s asluseznY
wladl iy oy 55301 G 0N SISy « bS53 01 G > e dasll)

18



-

s Lhsls 3 I el il s A8 ell Clomy d ey Bl el 2
5,3 S Bl oy ¢y (5 55350 Sty SilarST 5kl
o3 sl re enadl Ol g rtn (B bl 25501 Ll ciasll
el da Aol a3l B 055 O (Kb 15535 padseiall o5 55 5115
Sl s e 050 B 0555 285 Al diially Al o
sl oM by ctungsten el Jie O350 AL sl Polyethylene
Olcall 5f 2ol un Bl il s e SO Lad s OF (S
y}iéﬁ\@#wwdw\ﬁﬂsﬂ;,mx;jw\
T A8 ol b i 5 OF ey T O 6l e Sl 5 Blaeadl Skl

el

il 53l gl plasma L3Sl g A fady addl 543 JEes

st e Jom g1 Easball b Jeam Lo B Lol dza e W
o5 &S el sl foen 0 grssl b el e OB (&S00l e rill 543 01
Al Jlas s Ay 3S oy 358,01 1a G5 IS (e sy ¢ prslll 5 53,0
3aels s Ty &S ol g e (bl 353500 o o Laodl 51,1 5 e
(58 ol &6 s Bdlll el Al e W pllasell oo 13 &S )l
o ale 550, G5 e md Faball pole de pur Cind Blo ol 4y
ol ie siaadl asladl ;4&5@@,@\ Sl 4b L@Jw}\@mv
o 5 Y M 5,0 Lia) 8 24 Al Bdeall &) e L3O eda 0S5
B3 A3 120000 b5 5l Ay s &L a6 SNT W o o5
AU Rl diall i OF 851l o5 Y i 8,008 L) 3
DLy Jrams Ledte e bl o Aleded) odin Jaous O 5 jll poders
B ms oy b a3l e padl o gy Lo e 528 0 OF sl
L3Sl e Jeliasdh s e o] il . B12Y) 3 araay OF O35

19



O32080 £ 9

e 1S el IS ) ity 250 e B ) i s il
o bk W1 Ol G oiyldl OIS Ciliies e i o oo
Liladll S el e g me as ALl ol L ONTsue Juas ool il

el g dom e Blaadly el G e OLels BV S

Gl mplie S5 die Ve 55l g3 00 e 550001 )
b 525 ol gel Aaces s & gl (6 52l 83L3 5 1958 ple 5 ezl
25350 85 oyl bl 555 oa NASA Lal &0 Y1 eladl) LS5 s
elol L )lied pserns Lowld Liwl o oday specific impulse > 5 Lol
3550 pale ke o Ll Goasy el G adadl 53001 DAl Cilases
L@Jbu),@u,@, LS s () Al gl e Do e bl
(UP)Y‘&lﬁ)ﬂﬁd‘bﬂﬁ\&b\j&b)wwqﬂ4..“...6)‘0.‘\.@.”
G ik SU ) gl Joail OF i L Cé.U\E}ByTJo-US\L)
) gl small Gim o b <Ly 5 430 o jlake specific impulse Le 55 Lass
(1000 0,5 Lo 5 Lads LIl Lo 53 o8l plasiralyy Jelaadl 853 Jons
(o3l 851 Byl a3l Aol BN e gl bl s il
2ol Lo g Tads Gy OF Sy ¥ 511 GV fomy G55l 01 U
LAl il Sl e ey O 055 G5 e 28

355 Qs 8 s Ogessl &S el o Bl Gl 8 e OF 2

o5 3000 0 J1 2000 s> foms Lo si Labs )5k AT &3 ol 5, ol Wl s
Lo Y1 S ol 3 6000 11 4000 iy oSl o J N1 Joond
RURC R R Pl R PERN O;j I 5yl Ll plasealys
oA O Gy ety L Sy phas (STl 13] U5 o ST aalal
3l s34 fon Y B L 528G s 5N Sl )2
g 555 e S5 c 2l e tleT g 58 s G et g S

20



M\,:\.au

S LeSd adle Ll 558 Ldand &5LasSl gl pualls  Jas o ddinis
.w&;wur.@uoﬁ”i@p&ykﬁv,.LA@-J'L:;,;L&,
sLadll phe 550 Jol LSy . el o gl @l 0555 48 all 0,5 LalS s
cLeme DY el (o 0O g0l &S e sdans (Scott Lowther 5} 58
S 5 e o] Ay 3 adi s Jackass Flats 2e By cpo a5 OD

/,«a.b-l} o as oY1 g oY1 ikl s Jos

19655 1957 oo o Lo slol o) s g8l ga 5 350l

S S S BS 5 w5 8 5 Ay «General Atomic syl I 35
08 s~ Censls 2l General Dynamics Corporation Saliuls JIar 35 3
ke Les Janio OF b ziadly 500 BUal) dadidt Dbz, ks
S h e 2 e BT L Ll e Le 53001 BlaIL DY J L S
Frederic de Hoffmann Oled g (53 Sy 3 oLl el sl Il Sl Il
Lo A5 palaadl g I G5 oy O 515 Jlas V1 Js 1) Jail (g1
ol gl el oda xS 13 culir 035 upe VT ) @340 5 ol el
Iy i S o3 oL BLA] ¢l L bl 6 de el
Olab s Sen Lo 5 ) B g 155550 - pddl o sanedls delially Ll
>3 Loy Manhattan Project -5lgils § 5, e Ay | slady ol a5y
e e o @l e b 8, 30U Ad oS L i g pd ol e as
055 0L 5 Y Baozadl LY ph szl S g elall ol B3l
oy 1ia OS5 a5 sloorSl plistal e o Sl sladll 1) J s I
SR E G- W S JE N DY [PYC WY JN [ CJSCRURIC
A0 s o gyl S o] e Dl gt Jro D51
P Jordd o e e IOy LN Sl I OLS L5 e ) cady
sde d g Ahadl ol adksee ooty e ol SIBY Ul o 51

21



Oso8) £ sde

iy ¢ oY D e B35 Bl iy B 0 ) A3 ot
oo Logee 8 Sl odn doiea) 5,0l 5 gl Jiy 525 I el o 5o
oo Lot 0l Gl (g 4a0 a3l 500 Bl By eSeluls JI i 1S3

ENASA LU

Tady Ay Ao 0ke Jguamell (o Taylor ol s Olad s (55 Se3
B8 ol e b LenSop 350 BUall &xn pa olad s ,Y 3 5000
O | TR PN PN C;Sl J se sl Lagd s 5 wiaadl s OSG  Albuquerque
oo S s gt LA o) Alay oy e 3 gl B Jenld 23O
A GUBY U p st 5 (6l 1957 ple poasys [ L) o 25 g
LS Sle 5l Iy 85 ool Laika QY SN e 2 Je s ¢ (2) ELis soum
S35 @l plaal BS] g Ao Ma Ol im 6 o Lo b e
LAl o BV e o yn 1,28 ST e ey T ool 5,25 45,0 b
(Note on the Possibility of Nuclear Propulsion of a Very Vehicle at i_—.5 ,Y!
g3 ol g5 5l s e 3L 5 Greater than Earth Escape Velocities)
el o e WU 2l i U sl WS ¢ ame o s ¢ 050,51
of Marshall Rosenbluth & 4ks 55, JLS L A o B ctlandl b e
con AV T sla) &k O'Ryan Ol Badys wu V1 oSS

B 1958 ol &l o 0550 A8 all o B Jne s 55 Sl

ple addae 3 ARPA &, phaiall & o I o slis DS 5 ) andy gl e o 55
oy (b 4000 05 Zoh &S pn o g 1) g 5k A5 b 1958
) b 1600 05 g Sl ldl e & pam &5 1de 3,008 5 A3 2600 1y | g
A1 Ronald Prater = 35, SLdl p3dadl dyiy oo,V d iy e
) L U L5 A ) skl el i S5 e ppilanadt o8l
s 25 11958 ple ped i [ G a5 el (b Sl gl I o 38 L

22



el Jsl b gl Al &5 50 o Sl L3LSG] 0] L AUy
G iedl Slegadl o155 Y 5 0 5ke 500 &l LeadlsS ol 5 1964 _ 1963
ool e ol e S sl e ol o) o L A5l el
Led J goes Ay g s Gusezadl LYl dlise &5 anbie 3 dolay AL
Talazal 050550 g9 2 slake LS Led Ty ¢ Bmmatd] 2 gazend] sl 2.5 ol
ode Uy Sy daiy s Darwin 5,05 Lge Gods 2 Beagle Joay )
oeels iad i 3 G5 b Loy o3 Al L3 o) s ol g T (st
dok b3 g5 ol o sl teledadl e¥pn ol 0 L el 558 e
5l Gen. Thomas Power 3L wle 5 JI el Canzs 1 0 J)5 . 11970 (:bdl
S 052580 S ol e Jay o g3 Lol 2oV & gl e ol

.«ij&,u

W e e JUESYI Shoa gt Il i 3 05 Sl 1958 ple s wllae
Ll yo daly 8l 1] s Ol Bisde Loy 5,0 1 p,l3 b w5l
for e 4000 (5 sl SOV (0103) 0] BLa3™5 Lgamls 15 1LY
«Torry Pines ;0L (455 s4dy <8 Lajolla Y g Y ¢ bl sl e s [y 5
el Uil aslis )ty Lads 135 6 a3 oy JSCadl (g 315 ol Loy b ool
LS pod el aadl (g slag sLdl Ma Slad L85 LS (g 5o 4250 iy
SLl Jslsd jadas S, Al oda i . b YT dn Y1 3 O g ]
0 ot s skl A5 Gl 08 pladl Sl Ll sy <5 el
S ol o Lo b Il il Ji) 5 o N1 5 o 8
o il G e Bl o e sy A 1R (AL sl
C_;;J,Tiya»\, OILFUBN IR ST N VR PRI IRt
NWIW]

= di.abﬁﬁyi;}»c,lboﬁ)ﬂ@;ﬁ@ﬁ\@-\ﬁ\rﬁy

23



OS2o8) § 9 e

LN g A5 o i oy Lgedane B L SIS Y SU L sle
D56 A @ pda I LI A o) eyl s dle s gy )
0,53 Lo e Lady & pudl L cndy & el (5 5l oDl o 3 GA-292
Adondl LA 22 Lt DS ey P 1I6 &y g éj:aj\j})}a
el D5 0] 5 Ll Jo ] o 5,8 cLas LS ) da I
Gt g5l ) Aol Aol N S e 63L3 )5 ARPA 3 plazell &yl
G el ol B ol SN oy OF 2 11958 ple llas 3 AFSWC
olab Late 0585 Oyl A8 1ol 5,05 e g b3 8 OV ol
Jeolis Lol 5 ‘Qg,ﬁy\ NPV LT PYRRCURECA IO DT IS JEW
s yere gl el s BUally e g0 By 5 Ol peiiad § e e e
Logs CilS LS dole daal ol La Ly o I35 2 5 55501 e T

Syaal) i WS g g otall oo ul\e“ el 23 gail G 5an 5 guan adadl G gaad) M)
1959 Al @f«i&g\s&;&\ |35 shenall

24



MJ:\-I.H

S 0 b datls dheay ppeladl odB podl &p ey Ol 5L ) sdies OIS
oz A o B Lo 5 0 hooms B o 2 liitenny oo 1 i
o gas 1O Blall dna e - graed] o) oY (S el dny UHQ
L Oler b gl ppliaaedl Y 5 T 0155 11954 ol E311 BUll 0 56
Graland bl asizedl Ll dgne (o p3Lal Freeman ). Dyson O gl
St dgnedl a8 ity Gl OB L oo s BV (B O
Ll o] 8] oLy oy 0 05 Shon il Lo 3 o) oo 090
i o5 o ol OF by (B30 0dn b alos

o2 sl 3 1ASS] 3 peiedl sl ) L s Ay B glls sy
i) pas Olw o) 8y g5 oo 8 Sl atly 5 55 1958 ole oLl 1o
b S el 1S il (Ol e B Jenlls o pll ke Ul
s el Wil sl ST g g B g 03 o ey 31
Vs ol le Jldl o) 655 Y A3 ped) Ba gSdt OF 501 JS Bl
Reloall o)yl Ln IS cye 0,91 8,50 ke o O Ll (555
RURNC Y FRNUCT Y PRI g ORISR R PRI DYSIPL P
\Mrjrﬁogcﬂ\&,@\,@_@oﬁﬂ@qp}cé,ﬂlc,ws
B JEby g sty K STy edll Slosnd ol ela Y, . ells
g 553 SO Ol @4l

Jotdl e sl st B ,T Lot Olag b sl w1 o Il s
SE o B o ol 0l 27 Gl LS Dy b el a4
S tajolla YY) ol s e e BLAN e g 430l Hotel Del Charro
O35 Linmeir s e 3 o Uolins 5 Y 31391 e 26 e Loy Y
o B sl i s paty e s ted Jalai jaddl e con )Y
oS A 1) Ol Ly Jamedl gl Y1 Ly s A1 Seltiadl 0T 0 Y

25



08208 £ s

o) @B LU 15,8 OF 8 claage 11 3 500 Al 6 o
o e 3 saey Teller 55 Oppenheimer jaslgs sl OIS - u.»),aﬁﬁ
Lo IS0 Emsl V1 ISV 0 gy s Wlecall BB gl 0 gm0 )
Aaedt et A5 Gaslas ) Slo Lo olils 52 4] 2D s el
o VL e o3 IS OIS L Yy sl ] (6l e SN
FERRER R PR E N IU PP IR ERCR WS P PRRCH WV AN
Sl gblals 558 mobie 0555 Ladis Zasldl Sl gl iy L& s U
A ooyl IV e il odn pad G Jandl Moa e it W5 dades
835 Sy A B pLY e o 5L ,S5 e O D i

e

Sl B e eda Ay bl Lo 0D s el ) ey

VT oS bl 0l U ey adnii Loe (s 3T el (25
b Jlaely o581 ] SSBaY 1 VT (oW1 W s L 1m s
osy\&uoﬁﬂi g rin Jam 1958 ole 4l /,ujj_@_.;?.; Jsle
oy e b b S0 ol dlesY dnh e S
b 55 Olas el e OU Co b padl Gl e S Al
(S g rhedd sl GV tealadl Zlay] 055 ol ol Sl
3055 cgs il sy o AT 1958 ple o)y [5305 o S sl
ke Bl Amis (8 Lgezem o Y L 5,00 UM e i
ROY W. O g s (555 kel podl 1 (30 1L ol Booladl lansl
by & 53 01 8 slatall & o Il a5l LS5 Spe cJohnson
iS5 e sleaniVl sl ) dde (e Bl o 3h U5 (g gl
s Ol & B &SNy Salils Il 350 daldl e 5T U 2
plisial @Il 858 L o sgiaad w32l el (o pate L) 55 AN 5

26



d.\.'\:\,._s.w

coel o Loy u.b;}U é}};‘\ P W} SM\QA@}}J‘M‘
el I Y 55 O sede g BLAS| oty dd 1 0y S el
L1959 aJLJi

Jul o oyl eLadll 0l (S8 n Bl b ST S
Syl BB ol 53l JUB Y] Ll Y 2 L)
QYJE}G)ﬂALhJe&L&;@\)\LideUMJA!;L@AS1957(:\.9;&:.9
Sl il e m apgos Ld JW s o (31 ST Al g1 (L5218
caly Sl e sledl o1 Y gl e Lo 26 L
A b oy opr S b IS ke iy o Bamedl Slaloly o5 558
Lo Uiy ) 22 15 S el b o S cadball B Lol
Pl &l e 5N 235 (o] Bl Gl o) Ll elidd Bl
Ll B 3l hy Bgb Ol ey S g (5503 Ly BLI 5 ) U
o5zl ol S el s e s LY B Al el A e
Find the O sons H. A, Rey i JU (n ol &5 5 0 o 51,501
S5 435 . Curious George Ol yrs S olsS caljell gl « Constellations
11957 ple ST [0V 35 g B s ) L e Tl (B gl
ol ey e e Tasle et o) oy Lty AT a0
ol OF canlazaly ol e (530 e D WG s bl sk
(B Lo 535 dxlomy ST I (Orion o1yl 45555 Venus 8,850 S S
Olasadly Slal s sl ey ciadall el lall B 1le slus ot AB
e gl

Lol dnrl o g 2 Al A Bl Y N RS ST e |
PR PSR WY N SYRE PR A GPVSPI PP S-RCIRIRE ol Lt

27



032001 & 9 e

et o ol il die 3 Ole ol | gle pdll JUb Y L tare
c B Ll pennd O W 0l om s Slesl dis 15
s ldb Lode pial Bbs sdoul SLY G Lo S OF s Lais
ke 055 g slls U1y ¢ LA (n w85 550 Jrond s 85l ST,
<JB sl M .wsgabuﬂ\j@rjyawqaw les
Bl don Coan Lekie 1958 ple 5050 /015 e B sUly 2 y)
M e L Bleal S35 0 Sle ol J1 o a5 2 gLl 50555 L5401
Lt O lsall 5 5 ,Ludl dstdl ] g ol Loen - i
OF il gl O gl 5 G 555 T o) L5 e s alesdl
ke aovad il ] e dake 2 ez

Az o 52801 2SOl om0 el o) gl sle Lois s
ot S S Jans S akn S Shddl o 0550 oS el L b
Tebls Jslar 0S5 cnls o

e P Pl D G S 8T O el Y e
LY

28



2

(adls @flall

H. 5hs .z - L3 (The World Set Free) Gll S Ol gny a2l b
Ly ye ool A s B I dal Lgad 2 oLl ed ol G Wells
b bl 5 e il oda LIS L e padinad ol ) ol e
ool S s yas a5V Il ol VY ST eLYI
R Y el Ol 0L s 08 S0 658 Y s B30 Blall 43
b ol S5 - GV oo o) (5350 b g By il Bl
ol s 30 .ww\ww\ggp@gﬁmuﬁ&u;
g&w\utsjﬁ:wyj'wu}uwvj.g;,s,upw,\sut_
SSar et Yl STl Wl g Ja BB e Ll (o2 sl s
ler A 2l L o e ial) O3 a3 il 5 28T 005G O
Ll s o 3 1y o3 ASTIL (iSO s el 230
s Gy me 015 Besldl ool Tas OF U3 L 22 ol o] o 2531
asua.uy\)\mwzﬁb@woﬁ@mﬁ»\,ﬂ&)m@@\
AL B 3 ey SalS el B il s iy 2l
Lglelesly oo ol ldms s hpsly ¢ S oY U o (s g

S A Jlal ST (1914 le Gy e gt SUatiVI oSG o

29



032081 £ 9

S ety ol a3 0L e B e Wl U Sl Lee B0
S5 SN o) Lee (o sk (5801 ZLasiNT 1) 0,585 Lo o3
JB pnins D5l &S g s g USan DS o 305 ) 5l it 50D
OF Job oy b S Olag b Bodod by . Bl S5 6 ohs & jUa]
LS a OUT Lesss 1959 ple oz [ e 3 tloayil Ul r 82
e o g Bdatins ps2ill g Gl Bl ndr U S 55 00
o s oI e YT a0ed Lte (e Josusy i 5,0l AL
g2l 525 L das A1 Alpha Centauri g s Wl adkall o goill 45,8 &3l
gu Wl oa L o A AUSaedl ST el 150 gue b a8 g (i
A Opeke 25 1Ly clgdan gme o] Joat) a5 ou0m A5 00 ls 25 &)

cis 55 O ol )l 13 5 >

Qo ghiredl oo OV gosdly SN & dgad 050050 g5 0 e S
18 el BLall s 0L Sl g5 L 35 el Gl 2l dpmmac
b gl @3l B 55 e JUasiVl e S5YH (g prendl b 5T SUatSYY e
JLEN O e JMJ\ oo i BLad oS Ll e Jblul Gl T
eladll 5 o 53k 3l OF VI i o 8 ekl iz il i LoVl
e G, s - A el AL phasy i 2305 Ao Lagd 040,
GMlps oS pladl S @;\ML}:\,T@J%QL;@@”;M gl
Analoms Lozl Sl lll dgan b 4o oo 350 e ol o) Uy b 3
Lp)ud,.\_pua_l.ab,ﬂ«Jauj))gua;,-juuq#ﬁ}gqéo)@ﬁ
M) po dabad ) B e 2 s pa Lo a5 kol

Q;W}vﬁwm%tw‘owéﬂb;ij) ,.;a'u("}
angle i 1947 ple (S al ] el a5 s e dadas oo s 5,1
85 {'3""‘3 L"J-**’ 1938 ;’L"Jégl; I Hans Bethe <o 3la g e

30



Galls it

(Mbm},”w\Cux\dwwasga\@sqﬂ\c,ﬁ\q;oﬁ,ﬁ\
ol izt Lo SV ol Jols & W) Blelid Wiy ool Jos
J_Q\o\fu,o\;\,u\w,ﬁ\m&@w\u;)})uswm,ﬁ
u)udl.cddg\ub&.&\«law»w})‘xw\duﬁ\wﬂ\
393 ol 1 b il il ey Sl JUB s L B G
ety adows Jots 5kt y1ssl sy o555 a5 g ¢l el LS il
5 g e Lgn 0555 N 830 g g s g3
Bethe 4ty & gy i Ladis) : und pa Stan Ulam Yl Ol J 53
J}\ULVJ‘1939(@%,@°)j>@@,p\uqu\J}>qu\
e I 2V e s g adn 2 el OF oy 5l ) aty
Alod gl iSO 8 055 eledadl OLS A L 63 gne
Uass sy i) 5 Jany S Jelidhh n 01 s J5T e 2l
@buj.UM:.J\Obpgawg\wyb;s&us)\fubw
I 8 k0 Lo OB 850,20l & po 5 arall M Jood slis (5550 3555
Jﬁ”wwsﬂ)@ﬂ;aysgp@u\&,&\_;;j.u);_;}w
ol B ol ol O o6 iSelane eedd) (A5 (Al A0l 2L
AL3) p s 5 k) ol Ly pon ole ol A1 AL o0l et Jo AL
oo izl olall 5 byl es Lol el Lelae B Gy (SLISU
opué_sj.asuaxmawwwtpmwmw@\jﬁww\
sl B JU gl U85 O 0L ol g s e il s 55 50
u\dxmw\ o g, ,\ cigsl el Gy et Al el il
J~<‘~ celaad Jomn o et el B gl e O

}\ ‘ryﬁfMM\M\qbw) uo)\“c]a.»g;lﬁbyjy)\
L@.lzhdul.byugfﬁf-b-.l.e}.l955 fugﬁ"}‘t‘i)’“ J‘L‘"""“ U'Z’?ﬁ)“'i'@'}\

31



032031 £ 9de

ol e delis b Al LNl ol 25y 11960 ele Olay
e o G il SN SV s O o] ol Y
Sl Lo BLSJ 2lS 01 1950 ple 3 o il o5 LS L Gl sVl
ol L gl Al 1 g 5 00 51 ¢ L g gl e b skS

w60

skl ety Truman Ol 5 e 0 13 d g pladl Juoedt OF L2
Lonlll ot atiody poalgsl @y g e 530 DD A gl il
sda WLl 0 le ey b 05 S50 B L 1Ll & Lax Yl
Slaldseral BUT Lasload Slelal) e ddendin Il wuie dis . SlusY
1942 ple oo Jilsl 5 S 1o b eileusl xS b LTl
RIEWIR ("!» dsas oladledl el Edward Teller LS 5,0 93] Siten
)L;}JL:&A})J}MIJ‘J}TUJJ cwﬁu&bjﬂj‘d\}}wb
.zfsm\a;g}:m@wpdlamiwugsupg} ol Ly
Q@M\mo;a;uy%uswn(uwmdpw
uiuﬁﬂ&;jﬂ\ M‘di) @MOJ&MOLJAJBUE
M‘ oU).C«bLAUJ&j (.L“S)‘J};H L§J}“J‘ )MV'))U‘L;&U}@M (aJ}d.wJ
. (Super s,

JordU Teller s 2l o5l slads 0 3 i &6 pomes s g

J6 L) G . Super 5 St Aloall ol Y Pl gy i sl sl
ol pedll ) | ke ainaie b 4ty jila il (U1 Carson Mark £ 5le ) g 1S
il oS5 8 el Mon 5y cinad OB VT g 3 & e
Laladl &, Lana V1 ol slasl OF .2 .19495 1946 -ladl o Lok (5,
S S IRH PN RERCHC P R SHEN TS PO AP I S
233352} Entico Fermi o 13 5, 51 0 S sl il 0] L pets

32



Gl it

Lo ecn &> ¢James Conant <ol 4S5 jwemea 5 Isodore Rabi ol
el 0l 1949 ple s JISNN 02530 5 Lerlunad ode Ll
(a.,\.u bﬁﬁ@fu) m.@‘w&b)\.&;ickb\}u&@.w\ oda
w2 A Vo Lo e 1 83 B3 (65 SN ALyl b o)

LG Jl algnaY

Y515 U 0 ey Gy medl ol ) pJl Gl Lais s
e b iz Loy ool Zul,d plaz] Iyl aze 1951 ple Jolsl 5
oolgiasl Jod L Bethe ey S e S 0 by O gl (B renlgs
P <1966 ple o5 1947 prO.aZ.a.Uz;QJ\ Slulyldl dgre pde vri
Sl 2555 dgradl Mg )5] dge B LS ¢ paVT p) b a5 ags
b 55 dB g Ak anlgi sl .b,;oi)w‘m B e oy - 5 el AL
o0 O ds Lo gyl Al SLaY el slae o 05,2501 835 a2m
T Saslgsl O el aiy . Geranat) sl Al G Ll sl bl IS
eV Ty U aead gl gV 0 1954 ple e al placd led
e L 2l 20Ul 00 O &Y woslie (Sas Y e OB

T T U O S R

lod LI e ,S0) ladlady S48 &l Jaluy €0 gt p dmslar e 5
O agaddl lia gzl . Olden Farm Loy yes 1933 ple o O a5 SIS Lgie
P P O SUE I  RCEPEON [ EL M PO PR RERU RIS
CC U P R WENFRCC RO U R BP S VTN (PP VRN PRER 8
Ll dgnedt O 3 cibsbuas e S5 S5 o)y - A sl Al
u—i;-w—;fe-*:'%;" CU:.:..../\ Lgi)\ John von Neumann Qe s O 58 O 9= u‘\’)“‘
45 e Vg e Ol el elial s iy 011945 ple ad g3 /5L

33



03208 £ 3

PV By B pm ol e iy o g s Lol gl ey 530
i el e 3515 al> 1y (g g (I o) a3 1 5 s oS LY
R P s St iatas u*‘jﬁ tobee o) phas e gl 5 <ol 5000 13
19515 1950 gole 3 Ola gl O35 Jos d3y o5y 58I Slimes s dslis
Moot gro Logy otn saady o) frtall o go DY) edn 5 O 43 s

) s s Il o) 58k el Sblodl e Al

oxlra) b DI Bl dn bt SV il Y 2V e sl b

=29 42 Olden Lane G ,b Jady ‘MMULQL:_S\@LAJ\UbC,uC@
ol o Al E o3 el b gty Lasla s Loh ol (01 O
MY odn ST (oI5 . bit oy 40960 s foss e S pte J g5 3513
OIS OVE EPSON I PWPCS [ SPEXINVIN PUC S IV DU pPE gy T
S 5 ge S (38 SI gde Ologd O b dany O Loy - Laiel 4555
_uuw»rwpg;,ékﬁu\wwhwmyjigotsw\g;w;b
bit < 1024 La )08 555 dellazul Lge J-1y IS (Williams tubes jeolly
S B il il 0 32 X 32 B shae B A3 e Sleghadlly SUL (e
2 5 g SN e gl Bad g by g0 sy Lemd s LS5 36l 3 Sy
0 100000 Jutres & riedl BLY! U5 LS . (g g gl Lgomdaos pay
b A Bgad) 2l Sl e LIS Ciliss ay 3 SMU s 3L
JURURCIUPERUPgv JPL JUEL FINCTEDUEY ST IR PIOPES ) SO0 g
o ST edgd IV bl S Ledie L 2T 0L 3 de y 50
e Jos I Super (¢ SO AL S0 et 48 Gl 5,20 0f J s

RO T O B JO A EWP RN I

Sla ) (g SO Al Of 1949 ple & T Codm S paslensl Jss
C;@T,\.;qﬁs M gl ST Ll DSl e IS (6 sy 3

34



G

L@MTJ«.S@JT?Yri@dﬁbiéﬂﬁV@ﬁbé%p@M
Cim sls A e s Osebe Al e ey €05 a0 elys O s cLaas
Osbs Ulam oYl o JS 550 a5 Nl 3 geen S0 3815 b oS by ¢ T
by b By b Nick Metropolis pud 525 20 &5 Von Neumann Ol 3
CJ.;Q.::-%;:L&'}\ Al 5 (Monte Carlo Method SIS e )
2 ke 0555 A5 0y A S-S B el ol o] o gl
Ay ozt el e Aled) gl 2 pn Ak SRS 0 LaS onay
o el Sl Ol 3] Lo J g ddlises Ay oy gl Sy Y dlg 0
oi’v;ii,wotsuswioicv N el sl o o a5 s
S o3 M g S ISV sharld T 018 (¢SO ALl 5hasd -l
Jot e BM A8 2 e S 2l ams sl pde Y oduad s
03l o gl Ralph Slutz 555l ity Siawy L, ol 81 b stz
Lip»aﬁw\ou\)uqu;;ﬁwm@,:quoufoyg\z
& Ay s Sl O Lot € saVT gl o 15003 el sladdl (e
felazly . V1 ods ple alazad 0985 | BUS ol a5 &850 & 25
A g Lo B3] LU Caaia e

5% Dl ol Sl Laed Ulam oY1 S0, &l 0528 b5
CAURRA R PRU VORI RPIEN) [ RN UV e S P PRUOP
Jelas s JUb e qxjy\ Gl s e od Jls ol ng
el Gany Ul i JS S s el S sl el
SV el clS 5 el Sl Gan (S5 Sl Jads o)
VT Sa L e Guib 0 oy 08 SIS s SO ALl 0L
Jrd V1 o) Aoy Ly o Lke b Il By w0 855 Jard OY Ulam
35 el ppdl) Sel5Y Tacts OS5 s 551550 03k sl ol ol s 541
las Slageds £l5] 0S8 Jad 25 sl 0L

35



03208 £ yodine

Cibatn - tocs 7~ wYIA RADIOSUISSE" Bafbeder - Transmis |

[ Stunde - Heura T PRSI PR Ty e

i_. 03 VI 58 !zg g / ) s «22/5/ }
T T T — — -

4192
SANDIEGOCALIF LLB1037 18 3/7 S43A VIA WUN

1167
PIERRE NOYES CE3N TELEPHONE
HIGH ENERGY PHYZICAL
CONFERENCE GENEYA i

L}

. i
SPACE SHIP PROJICT OFFICIALLY BEGUN JOB WAITING FOR You

DYSON

OS] 7]3 (B Has sam ) Gseds Qlarsd Wl A8 5 35 50m

be il ol w3 Oliall S beil 23 Il dxenill cols

s ol el i 5 Aniwetok Atoll 5 3w 2 ) vy Mike
Brwor g el (hlor Aal OIS 11952 ple ad i [ S 25 e ISV
250 = x> i 35mall L) p sy sl e Lo 82 (g gy 01 e il
Wsla omd 358 Janiy TXS & lalil Al Ws ot Jaisy (GAS) K a5
e el s g e 35 23 1000 g 6 ¢ blis 10,4 Jslas
el 1n T8 Ul 200 La b aly 2,055 e Sa (Lt o
JJi Y .35 )l e Elugelab & 3> r‘)lﬂj)ll:sw;\ﬁ ols i
el 553 01 S Ao g g (Eley ALl e AW I Y s
13Led) V1 Blu 5 e Ll (e 8501 550 1 By st U1 )5 0
O 5 (s s T 3520 ol 5y 08 03] Ll 6, ¢ ol (525
(AFSWO) Air Force & 3221 (5 il mledl Lol LY 55 e Aiies U3

36



Galls it

Bl 235Wa 83Ul Ll OF ;Kay & ¢ Special Weapons Center
(b 8352yl Titan OLU 5 Atlas bt ol Ll o SCay UL
St SVl AT 1955 plo n joad i [ U1 025 e s - )
5 4 Tupolev i o0 5 B3 5 sUall 5 ) 1 Ledderae a5 dn A
Aazedl drel V1 Ak 2 Y Bt Ly . blas 16 ld s
RS s ol s YL L sk LS 5l i gl il
e 5o Olaiedy 0Ll It bl ems a5 ol sl e
Sl b ey idas 28T 0580 ooy ol 8 pLl AU Al peadl
el b el Gl et Aol e sy () G ot LAY
15 lel 5 515 s i OF Gl cile] J31 Do 3V 4 Sl GilaY!
ezl Alabodl LU Al e i S gl Ol ey sl
o9y Lo My e ol GOB] o) il 5 i g5
Lo s J) sbadiadl dt Gdns sl )uoy\/m/qu 5,0 o Ale Lloezud
2 0SB e (D) ey o ) elinall ol U
et sall ol wias iSO i L bl i pledd 3L e et

W g ol s

il S celadl Jam s Slimesdl B H ik o] ol

OF 6 il A5 b glly o) Lo e WNCERE BIRENT SR EISPIWAL
o5 ol oo 3l Bl o pm wSU ity L OV Gan (B e
Ol JEl o Em s gl Al Bk s aans B | gos o 5 of
s, Ll s s 5yla] (s« pdsss JLboles i 5ilas oYl
O b e L 0550 Y ol V1 Gy LS ool gy i)
IS o chols Sl il o s 1515 s JUal e ¢
Ogndaios Y Tl (6ol $s5 Sl 8 Rarrll Bg 2l 3 Osdomy 05 51

37



032000 £ 9dee

oM 1) Joo O 1 Ol b oS0 el el e J 1S aa sl
rw‘ il ot glowed o doT S LW ol dlae
mvu,&upwgubuﬁdbwquu O toldl Sl
@L@MC@M\J'»'-?“J‘J”UULA)JPU‘M‘V.LPVJ.&O‘Q}JQ})J‘
SLL (gdaany OIS (o 1939 ple b gl ol il (6 gl ailin Cid o
cigdl LY ;:)EQBJW Ol o5 o 0 gl (6 g 0l) ud 5
Lol Bslal & s ol s ga B Jems ol Sl s &
iy OF Sy e s S Sl gl 5 el 233080 o SlLall,
8,54 ey i Ll s oy iy OF 500y Y Ly L)l Cia
11958 ple axS Lo el a3l 3l ge A5 O - lal N Joo _aaur
oy dom has p 0l e J e oo 3480 1940 le Ll O 5de (o
Jodl 501 S 0L (o el LS b oV ka5 Jo 3

Manoety o dog Y 15 sdoms

O 155 500 Al jyshas 3 1 ganlon 05,51 el 5b slade dal OIS

G g oo Lo dl 0] condy Lalte 3sland 08 L 5 gl AL
1939 ple iy, po a»a/y Js1 08 sl cLeo Szilard 5,53 s ds
P PRE g FUV PSS E IR AU WY zbl oVl aabils
&> (The Voice of the Dolphins) €. aul & po) Ol gns ele - pie s
O p da 0B pbnadl Ciliins oy Joolsidl ey Sl 855 e 4
Uolr ealensl O ol sl slode o Gl Jlows 3 blos 5,21 5 il
CUY e s 2 ) s ey ) B3le ) LS5 0 gy
Ay G sl el d s e g (6 g ol M3 S oS
I 45,0 B 5l as o] pleead Ol 3 o5 Leis NP pe
Ly ple e M\wsk;w%y@ﬂ%jg;%s ¢ hoo gl

38



Gl Al

s aty 6] JBy ¢ me Liblaze OIS aaD a5k 8,550 G5 Oley b Cina
L1942 ple oo oL S poms

dﬂ‘r‘my‘dwkbdﬁwc?*»#&f&ﬂwﬂﬁ
35 2y 305 SHSUs Lagd g a1 o O] iyl Al
ol e S sde OIS 35 rmw\mﬂl\WW\y&}
u,,smyuu)ﬁ.wé,.ﬁ\@)\,,J\w,.)\mmdwuj\w
o Lad Lo Bl edn O Lo Y Lo ST SN &5 g1 il
L5 ey Mozt 28T Lgalaiinal sy Leolons Tel 12] (g a5 53 50un 553
DT o i A ool o LA o iy oy 2B ol oty
roladl SIS e B AL s oloms O gl e B @l 55 S5
T INEPRRTY .@jiguwu,,mv_?@ums&wpuw\
8 3 8l A 0] RAND (b Alis Ol gl il o 2l A1 bl
M\_ﬁusg@g&g) L3 gdes) 3 5 o el £ S A gy Y
Dand 0L Jol a5 «Jx?m\ LSV eI s dazay ade (At Cannall
oy a5 sty LSy . 0 gidl 3 e W s B adl ony Lole Ll
Vol eVl Loliedl Slle (2> Pandora 155450 8w = Ll
Lyl iV 0550 W6 a5y Lo 3T 055G (WD O cailis
Jobs LS 515 Lt VI cArmageddon 0 sa8bal o ¢V iL (RO
£ e b Y O g3 05 Dplondl b L s o e
1914 ple H. G. Wells 5b

iaeall SUle 1wl US Leig 3+ deo ol Lal b g3l 018 1380 5

(I PYS U VS T SRS T EL-3 O SO JUSN{ [P [ S N
o baylas e sl Lsus Lol W sy lars 50 Lesidiail Lo
ad S G Ll b L air gl Aldll Lalel @y oo suodl da]

39



082001 § 9de

L Ss Slal & gt Sl b UL ol Vs 3 Bl
Jols gl a3 ks o blially Lslelazal ol od] o g
O el Bl ez 1 ool gdny L5065 L LIS Slraral
BList e el Ll 0350055 fosels (mtad 5L 20JL1 O
Sbo W ol T gy am T Y 31 C3US sl o S 05 Lslasy
Sl Gl pall J885 2 Lo ooy 1 o sland) 553 015 &)
o 55 WS il ol B g T i sl a1 ST L dan L)
Jorid b0 IS (B &5 pn by sy il oda Jos o] (255 43 (Lol
60 55y Jorl o SN > ) | s SLb sl sV (6 o Lo L
353 OF ol pdill 38 1961 ple =St /U510 22530 sl pblias
T S B e i) JSI Y 55l 3y 2aold ELLa
o e 550 o] ohe 5,08 ol OF 2 dnsoldl Aol | iS55 La
8 )L ol sl el ol o ST ST i s e Bl 2 s
* -83,L
o e Gy Wbyt Uas e 045 Faror S3kis o gis OS
13 Dot Ly el LD L s ! Al e LA Al
e 0550 i Wl LpUatil Tty e bl 2l o il ol
Rag Wl ook raky Rl Bl ) S5 i gl Gelal
f”-‘-’%’"‘fu}-"ﬁ a2V e Sazaedl doulSU ol mly b
@dyj.\gvdww CL.‘aJ.;-\ cusﬁfu,@&;ug,mug\gecm
b Lo s Bl edn s by 55UtV Sk Y] B 53 8500)
25 Jolall el Len cdaidly & Ll 6,30 e it i eladall oLl
o G BN ol ST Sl il e Sty ey ez g1 Jadl
o gadl Glm ] O3l s e oda L ey L day Lah ooy b Al
i g0 Ted Taylor 54 LU A5 g O W34 I W] CL.& L ‘Lc\.).gg ,:5;\”

40



(LTI

S35 el gall Dl il () e LS Pl mio sl iy b 86
Marshal Rosenbluth & 5ls 35, LS L Jel o cc:L:.JL: Sl o e 5 ,aall
e WJLA) Charles Loomis s 33 3 ,L35 5 Burt Freeman Oles 8 & o s

u)).la L;J| Solaadly & k) g5 1 Sel e (2 # 5 Harris Mayer
M%é}&f@\)@\dxym)\ﬂ\mi}aﬂ b;)w:ww

sk

L) <38 8l gyt b Jooddl T OF o 1w e a5 s
SN TS Jo il 35 e By Lgod Gliontl) G 438 055 8,285 LIS
yoiwm@w,uﬁw\@uuw‘;ﬂ\ﬁm
j|uuw\Jj\ub,,,J\ 5 o) gon DUl n gl ¢ o) S s
wuﬁu)mu\u,)wusj.;mds;ujwﬂj\gsuﬂs;\“
T all 0,50 ASS Al sb i) 8,5 e dzad Aail 355 5l Lo Ll 0US
crod 3l QU 4 0556 d 01 s el s L el 3500l e
Mc@\&mbu\)g}@uam.L.@iLeCMu,.\,J\
8l S e O sallay S a Lo i U5 08 . bt pds G
sy O Oyl g riad 5 s sl AVl delial oadll el
S S Lol 850 LTy ) Band) B adl oda Y3 S5V il pla>
(._@Alpﬁjja\ BudPyattubeL«A.buu.Aj Sy Wby Olay 8
e 1 Ogosl s el OIS Lo S o 4S5

13Lag? gl b pod mliodl Ol gl 05255 5 e OLS A
150, uﬂym o CZ‘)”J%’FJ‘ O g Vg o ddh el 2 elode Sy

O s il o dlsb Lt 1 m o nie il gy oo
il el o5 clanadl A5 B i) S La 5l ool s

sl o Wil oda yushat ) OF Lo Sy ¢ pgrnte wlajl A g

41



032080 £ 9

CISEJVDNY JOJSEIG SPSRNETON | BESTS IR B SUIL 3 SEON | Y S NS
o 03208l ot b Jiond o pNT o pd 2l ) sy el
3} o e e Bl OU) 1UpES 5l A S Ul Gl
B gy ma d o) s 05 Le e LS A el G L g
Ay gl (1S5 il sl oV s S s Lo Jo
L S, egad 6l e el oy (Ul SIS el e
Corlondl A3 il domy £ 2 5 ol o b £ 55 058 Sl S
Il o Vs L 608 Rala] dbE Aol o el Jondl ) 2SS

Mol 23 s odn o Jos By el o )

eVls S el ol S eadt el 050 s e OIS

R S NURTTYEU IS i [ UPESN eV S PRI J PRS- [
Jolall &l o (5l Sl Bl plisenad Wl soms do ] 4025 L3
Sl slT Lalgarly (A & pmnalls a3 sl mt (555401
a Uais) aloal ﬁ;;;”ub; UL daisy SN ((Lgrﬁh) sl b
ot 3 530 Jlans 3 s e poall (5 52 el s Sl (58
Baally 5 ) ol dor s o) e OF 43 235 gl BUl Ol 5 iV
oo S sy dplie WL adeadl ds w135 L LD e DI
rvjr.xswuiﬁ&;;%hmwg;).gwsﬁé@\ﬁdt
3 DV SV e A xedl LtV 3w gty i M od U,
358 ot s W) o8 SlebdYl ol () OGN b s s
FHISTRRCEA W PSP PR R WES NI SR BRI JENIPRNI
c ol Lpmdan e 3101 larall Jads 5501 Bpad ol o mds
e ROV LA INPIPY RXCPRRE SLRUR SN BAVIVHISC IR BN [ P
&b el sl sl ey baay Ledall s ppis AL

42



.

S L 58 05555 Ui AL Balal) 255 el (JLani) aaly IS
TS ST e e Jazy IV iVl e jalall LYl BENTRNIES N
Jsmld 6 S a3 S NI OB (ASCalis s il doaall for o (e
s O U8 ol o) sl Jeledl g

oo plas¥ls 3Ll o el o 5 e 8,1 e s 35
Sk ) gl Sty 13Led L Bgme b ane (Jae N il I Y pllad
T Al Bl w5 Ly N BUY » 1S5 Firlie 8 gay ekl
a2l olal Ao gl B3ledl 3 caslazll el S Bl e Loy SN
el Lo OIS 13] Lo Lol 5335 b5 Al pa s Salamllt A5
i S L) B eladll dd B o w35 5535 Lyt LA

43



3

fy 3i ((Q\h:uz))

Lgecsba)_;&jﬂ‘&bﬁ‘r‘b&m\sjﬁj&ﬂﬁﬁ.ﬂ\w\w
USSP ol £, ¢Stanislaw Ulam r\bi SMsilin 2] Blaall ols W
Ao g el By el C\J.:_&-\H s 009> s ynday Edward Teller
Trinity@ﬁgu\ r).:.“&;ﬁw(‘y‘ji.«\}j” J.;JJ)-B-;CA.:} .«r‘YjT)
ool el 2 Ll G Le b il A b o G Sa
el s aanls 1959 ple 3 2l el e 2501 Ul 228 OF ol
o83 85k Jond Llad &S 05 S84 &Lx:J Cornelius Everett <o o) sk ;s
Jg Slm e 035 o me B3 ode o1 Gle w3y L LA e 8] g2
N STRIIRE :dug:.?i.xfd\\.L@Juﬁ“yjsngolrjoﬁ,j@,@
T EWICNv RIS G It I PP R P FUN S [ P
Tl bl Iy Tolazl @3y YT SISST by ey Ty & pad) 2l
e ol OV Gy mn oo Lay slgmils Aok VL ASUN sl 3ol o shay 15,5
uu&gmg}j%w\wﬁ&;ﬁupmﬂjw@ﬂ\ ¢l
.Santa Fe g
o5 Lyl Lases 0lew 0180 1l Lgdo s 3 Slpdl b a3 Jy5
o1l Lt Lo 0l oS a3 Gy ¢ oY) Sl s 525 fiiine celonell

44



‘:\‘)’Ji «QUa:ui‘a»

il B asd .«wmgwf}@&ﬂ cobM-Y s olasted
Loy 08 Olar e Js G iz Jrndl S5 cdelanl] Lows OIS 40l
pbl 45,815 3 dont a5 DLl M pole 3 jalsadl (Gian-Carlo Rota
O oS Osb s ol b ana Vskae s Lin 09,2501 01D 1 las Loglos
By oy 0di) Apsle o2 DUl Loy O (aSy Tumy Sl oS
O s Oyt ol ol iy (o 4580 B (o 5} Gl b i 2 3
lad Conamal A3 cad sl dsledl LIS e gl e 4
\Jw‘-;w.da‘ULSj ugb-b <D JL LYl Lo):.bf 13Led adln o ol
sl 559 dlos] ple T d,»\ §3 o 3,51 Leazed 25Ul o) ]
.((«QJ:S

51 45 s 4r 535 ¥ 51 mlaol (U1 Brian Dunne 015 01 Ll

g3l al 3] bt Lol i g o I Vo ¥ e (o SLasT 4
S5 LS el s e Sk 50 Jos 85 Ol &5 50
il oIS € 5 S e 1l G pmy oY1 O 1 5 abard 1959 ple
By by Jodos w5 Lo il bt e enad g3lotll 2ls
S Sl s ety oo dpandl b asielos oYl pal, L L
Gl JolS Ll 1,305 panan) s ¥T osd b a5kl o5 s
(-1 Bruno Augenstein cpliiié sl 5y 0 S3 W5y AL ks o o
fe el S a1 el ol s OLS 5 RAND 35,2 b ows Jan
St A YT e L i 0 gl WS e Az U
OS) el g oYl iy o i el A s Jles L ppilid
s 3 g V_pjpyésiyib\j (Blyde Fla ol o
4l 5 Y 3l gl b ST e 3V e lates b o L OIS 2 S 4on ST
oo e Sl Lelidat amy 0w O 1l 8 55 oo 10 1

45



052001 9 de

DI WA PR RIES IO LI ES
S el Jgd el e )y (S diph 6 S Jenas cLond ks
23 el Lnas S 1953 ple e es (o dnnldl b S 31 Claire

Sy Sy Ry ol glly ey b S0 s ) U

ole sameadl LY I Il L b oVl aib e o oY1 Jos)
O dy s aﬁla;ﬁj\c)u)uuwdaw&;ouﬂoygg\w1935
Lgy)\dth}b.uu\1941(=L969J)L>-4.~§.:,o‘>1\wd\dl&d.a_>
M\JUSMVJQ\L)\JJA\C&w@b%bb&wubm\mﬂ\
")-w)‘g%b)ww)wwuﬂj‘“wuﬁ-
Cstrmdl 3 pmadl b delog OF ey S Ole s 053 JLu 1943 ple
Mot £a 0L Ao guaielly Lragamell 53501 o 5 2200 oV 5T ST LS (s
G Iy tand e e S o SO U (g plea VL
o orma (S plena DD Leh 0 ey wlasly 4y Sl Lede w5 D, Y5
M slmds chad VI oS GOl e dlesly poly anals e ey
o ) Dbl 5501 s - 0psml bl 3 ga Ly @30k U g5 el
r\lﬂcbj MLJTQ“}?&“}Pééi&é)&&i&j))dﬁ;}‘cﬁ
Ul ezt cda>Y 5 el odgd el (o s Sy ) ezl
ﬁg;uﬁmwu\ﬁ}‘wﬁ‘yww\b\)‘w,q
.«SantaFegéLsLﬂa;imOpuﬁw:JL@.goKﬁgl ¢ 3SnSs

S oV g ) S L) Loy o o5 a5 ¢V o

o5 Lme ailnsy 5 25 01 SLaT 0551944 ple (o ol b [BLS L4
Gl 5 e polgusl penear cplll eledadl a saall 1igd GILI i
ca@a)ugjjj;x_vjj ‘dsr}l.d\ @)U%VJ))__;L:;L,&L;M|
ST e Ty oS g oy Al N 3 oS el 1 Sies B

46



“-\‘)!Ji «OLL:;_.L»

ESVRICUPE TS DU VU DO SIS IR PSP (O B[
La D 1dsh o cAaalndl b anslSYE o) el ikl O o
as)um\w;dumb,@,,xw;@}&dgﬁog@
|MJMJuIesVerneur3J)>Cey4.ej i e oy dole Aad S
ggu}))>¢qgu\sw|gw|>,ed|upumuu_sw\
oi/@wosuw\yygg}gj‘gwjuw|q;sw<<,w\
S i) DL o b alee e SR O e o s i
B Ly oy OF 6l oo 1 s N5l OF izt w1y
Jlcald &l 3l Dot i) Lo gads 055 55 25,0 gl 555 3
033 o) e gz OF o all adatey L@u)a.,,c)yca,wm
w?oﬁj-’b‘-ey‘vc"o“u—d/‘ odgs oMy o5 ke JSCi D5
@8 NI UM Sl 6 e OF 5 20 )

S it Bl Slelssinal oo e Lle (e Ji b Lhoe 1)

Cigg gt lally dp st oMelaadl Las 50sWy Gadadl 3 opdizes el
R \JAQ;Lu,JJL@;;LLJS{@,};j\ ol gl an
cadall S L i ¥ gyl oMo lidl OF s Ly, il oL WSl
SV Y Jans L Jedzay Joolsze ik Jlially o eliadl o
S35 Jolas o a5 LT (T Uy TS oo 5530 moal) 353 2o
sor A3 s ¥ 25latil By A Gy 1S Lol )l B s s 5
[ S OB 17 fuslty o ga¥T ugd 3 Ao oy b plotrl jaomen
§3 hiydy b addrew Wy Lyl Gl pall Jp S Lal] 1949 ple L
oo d Y Al baslae dalate Ledda Lajliel b de gaaedl odst Al 0L o
Ji’w:,l;’\’b\,'www gy gl L Lo Ay 2y b 55
o)) 1 O oz ‘J((L@_L}AMMM&})*“J;,;@.“»MCA@

47



Ol g o

gty i 5% Yy B lo 0550 Y 8,05 2dels 15 0,5, ) il
Jrars jodll o b gslo Gl OF Ll Toie 0y 1 U580 ) delaned
Oledsn 535 ¥l il 0] 5 gm0 L 0GLe 3L 55 leslas le
el i EdwadTeIIerJ.l.L:S;)\):p George Gamow b 4alé G)ﬁ&ods

. Fred Reines

S350 @all a5 plasaad 3,58 ol G e e oY1 Sl
5 Sl oSy L Lo sade Lty dys 4l Bl ool W &Sladll oLs Ll
C’” Ul o) 5,5 2SYI 55 2l ps 05 sl O Leolel a1
S celadll Glasewy b yab sl M) B 5,5 DY e Joo LS e
qau.x;u o Jsl OlS Feynman Olazyls Of O.]a\) . o)l U_S\ U’J;ﬁw—’
e b Jamy (555 Jolin plisil o 0ol 0L VT e
NS sl s o A LIl de py SW 3 by gl
O L I CIRT S NIRPTV) LT B RCRA VPP
Herbert 2, 5 o ;3 ;o0 OLS) (Project Rover b g ¢ 5 ps) ool Jooey 5 200
Gl RS20 el Rover Boys Layy ;S5 & el odia Lo York
Nuclear Energy for Rocket Vehicle) NERVA U 5 gali o 3 LTy (355 2!
ol G (B g5l 35 e S Sliss Jo1 oy &5 51 Bl _ Application
Fariadl IS5 (sl ol el eda S OlS L1973 ple o 4 Janl
el B S Ale (i ) B e s 8 5 <l L (6515
RAW. Sl s oy oty sl s 3y Lo s Luas 1) 25,055 J1 5o
82 55k Jong Atlas wllai Taole pe m&ﬁ NPT d)b o Bussard
s JUaSV s J5La5 e L Ll 50l O 11956 ple 5 (555
ST 3] GREW T o 236 3300 03 S 032w 51 /5 Jeliall Jlgua
/ / S g j 35l

48



‘AYJT «C,Ua:t.i»

oo U w3 555 1) ) LS, 1946 ol Sy Y51 sl
Vi bede o, IGY A05Y1 Slleodl cdon 45 L sl (5555 sl
Jm)}.xsj.,j Fl’edRelneSﬁ‘)J.:JJ‘\S)LwN1947‘3L9L€Mj44ﬂd|)4
L_.da...:)_ﬂs} 5,5t odegd iloY el I, 45T Johndale Solem g
NEUESRVEVS U PR UJCHON SR JEN P SRUNE ) DOV B R v VRO T
faria Dby b wdls of O o 0 Ly 5 il Ol 800 a8 (L
A O 3 it VI B el 35 La abws s ) daS S eday O]
oS Alps B oLy ege VT ey B e OIS eligd oo Ma ks
Gt O350 &S pad AlSlass 5La5 LS o e 06 Jud LT (g 25
o bl g (o5 B 35500 Sl Jlie oy oA e Laras
oo
(-U My a1 (Harris Mayer ple e J sy anads S 3,
QU5 O Ly — 50 ol M ooty Ol Comone LA 1 N1 )
ool s b lesT sl BLal e sl G e LS 1948 le
g;.;io\:zquu&wa&usjﬁui Lo s kgl oL e L ju
s e e La )il s b ¢ C,)L@\b}ﬁwww\
S oA s o e L5l LS ey Sy OIS S L 5Ll
LS . b 100 g0 Wt porm JalS o 05 Louss ¢ bl b 4t Lo o o
vjéw\atsﬁ\s.a)u)&wtpip}xﬂ,;sux@&@w
Ugalo 12 0555 O oy oS 45,0 01 )3 oo LT LT oo ¢ o e oo
;@Q\@erwﬂga;@jouy\r@wqyéw@ufu
dpwéi{»ir@w.g;usﬁ;jqpuyu,mw:“g,m
Sl b asledl AL el J s ale eyl oY OLS WS L0l
o e Lar el Al 050550 £ e 25 B LILI B0 el

C‘—‘}...»

49



032091 & 9 rden

ST 85 il ool sS e 03Lazlly pY 5T s 1955 ple b
Gy sl Sl Aoty LI 235 555 A Dy b J g Ol gy S
o Jomes gV g ATl G e Bty S5 L)
Sl B 1351 LBy o)Lzl ol g e ey o1 OUS 3] (LAMS-1995
Lot o 55 3 il s Y5l el el Mgy 3ndy OISy cla 3 B e
izzi.lﬁ\(m?@b- o.xa:g:)\ 5yl A gt ol el e iglgb‘-'u
10° did e o Bl Ao o) ol (o Liddl g5las oym 35 s
et e e ot o Zuplll § 50 gl s 3G
3l i e oY Jl e o5 e 2T g Lo o) Less el
ol Sl Y Dole dal payy @ pall e LS ) 5V
O s Hed i e 0] La gl )5 o) ) oYl s )
39 Ausl p3 Al 5o pe Ty () it fudd) L&;usg;i,@pplj
ol ol s 55 I P PR PP N el ) b Bl
gkiy Byl G Ao o oLty SN Gl s B 52l g e
Lol Sl 0y - Al s (51 = oo o Jeliod) Jayf 05 13 Lo
Blaseoll Jazigh 1l sl 4B L AS pall s o Dl 55021 e
oSy A sl SMelaodl e Ads plizad e & s b - ke
U yhne Blas An (e iy bryl G0 (i les) bls D L bzl
bl Uil s tmotor S5t e & sllaolt BU 35 (&Sl
Wiy Glazy Qe ods (b ol lged) ST s sl e e 52 e
AL ) R b 8yedl s gl 3l Jadl) sV el s
s ol &Sl o o 03

Siadls 23 3585 o ol BT B3 (6 OF kil oY 505
) les 5 b el o ¢ oLl e lits 5 50ay 0550 Chnis

50



“-\YJT «[)Ua_..m.i»

1S 0555 5l 8,2 o 0 ad (s B e 5,001 055 01 5 kel
AU 0555 Loy ¢ miiadl gmald) 35300 ol 3 ane S 45 0020y
LU oyl e Jeolis ol 5 e oLl e G L. L 12 2L
SOJJM*VSJ&LEJ\M&;LMJ,;&;MJ Faslall 3aels e sl
0555 Loy 3l 55501 o JS B 3 1S 35 L (ol 3L 5 T 20
A U35 L sl 500 25 Lall RV R P
b el ) gaé..U\ 598 ol 5, = A s 5 4 b it dall rua;);
oo S et o J) sl s oA J el i s s
855 hniy b i L 5ot ) 05 AL e £ ol oo O 3 20l
g 10000 &Ll & Ll 0D O3 1 3T a5 - by LS dalas sl
CURTR RPN gl 52 (B /6 [p 9.8 51 ins VI 4u3ladl ¢l = g)
o Shad (S all e e Al DY sl S i e oo

colaball 5l Ll 5o 4S5 Of o AN Sl T

K Al (g S edl ) G iy 56 15 e

o e A el San (S Slatall dole 35T w sl Bk La
A S 0 s By il 858 Sl Jae e &S e
gom O e ol ST 13] il Ll ge 5 55 o) o 5 V1 gy ,SGH Ul Lgnncs
Lrantd) & gazmall GLESELY Gl 85 0 &1 3 Loty VLI5S s
G = 2 N om0 S a5 LS e pamedl S il
O dngs s BVl o Bla oS o W 1 BUaN o) 5500 e
i b b e By 0,56 s (U n ool a3 e s 5
il oY1 Ol e Sy OIS Lo bia ¢ gl] U 6 50l 5t s s0all
Bre JS B LAMS-1955 (g o3 5 Ciadl il O3 L0t el
Ls i ‘,;Tg&»éijf@}iuﬁg;;\you@@qu|us

51



9091 £ e

SXFEPIUETHEWIEN PUCORCLESIRAT EUNE RIS
i e Jons iy g o PV 2B

oo OLS 1958 ple laiily (B3 J5Y 05005l g e b Lekis

et sl Sl g oY T Ol s ary 5la e JS 4 a5l S
o sS sLaeN bes yo 23500 23Ukl 45 rtadt Ll (il 55 20l
a5 g el 1n 3,55 0D 1958 ple by /G 0SS s (B moisl!
o el 0] 5 5le BOb] J s> Jules Verne O 3 J g 5,50 oS 4 )
Sl o T TuS 5 ol f0bes o 3 Lels Rl plel 450 oo
LY e DT as Sl (b Gl Cato (0 D gam Db deds S 0 o
o3 Dls L) alas 1 S jodl 0din O] .. L0dgS 33 85 Gllal oy
o o e Bl e b (UL U pnS) 3 e o g ¢S 0L
5,5 e U S SIS e 05 pame s IS el e e
Gony S B a3 B S e el o Sl Dl
5 «Senator Clinton P. Anderson O gyl Lo 0SS gl o) Al
5 ISl el sloadalt 35T e dmly Ll sl O <L Jgiy <l
“ .«;;_,,J.awjanﬁﬂ@,m\;}wdjjj ALV s
) (K B o Sl ST Sl 5 el s Y s s

Jslomg OIS o &35 (bl e Y1 ST lall 5 OF Esliadl) 2l
e M q@l,d\ Hlicwwdl «George Kistiakowsky di.w:ﬁl.:.:mzs zosm b8l
VST JB LSt ulendl o) iy 08 8,800 o) aloir S ¢ s\ el
cals 13 Bsladll LVl Jp oVl L b I Y1 0T s 1ia
el ol foleg on JYI By - st Tu 55 soeadl GBYI S Lasl
DS ol 3 23] Jpd Ol g sV o) 3 T 50 180 25 1958
iy S (g el 3ol o shata e B3] plasizaly Ladll

52



‘AYJT «‘:,Un:\_&»

oo 5Sa Ola) Tue 3oy fons OF £L2401 45 o) s s
s 05305 585l a5 sdondl Las s e weans ¢ peblitall 3L

Neobol oo a3 1 & glal
oo s Pl

4! 52 James Clerk Maxwell |5 3Sle 2,08 aor O 6 S5 sl
S o Tt Bl el B pmal SN sl
Sl o begd 88,2 Bl 5555 Tae 0 Ll aeilyy peblina
William & pawe 53 L5 ke T - Lony LalS 5505 1867 ple TR
-~ 1874 ple € yuSLe GUa2d ool (Lord Kelvin ¢S 5, 41 5) Thomson
Mo OF sy o)l b sl o5 JS 35y 4Kl B, 5 ol
o Lodie 35 &l ol Al L1 0 el Gasws S0y (oUanadh
S5 35 Y (plao) By I as Lalad Glan i pllai 3 5 (e
Ao el ik Sl ) 2 5 el Ule Ll 505 e aa]
Al Laslaadl slall sds J 531055 ¢« S Jos sl I 00
SN A e 3y Y Bl LSl e s ¢35 i
5y . da Lo LM&ﬁOTﬁﬁw‘yﬂMﬁTg}%éﬂ\
(plonad)) &l ol oda Joris dlas 01 1929 ple b Leo Szilard 5,05 5 oy
ot el Bl ol Sall eds o ) 2AlS ST 05 pgmn Y 2l ¥
Al Boalall oo 0153 0T LW a8 5 dedadl ol ol s dimy el Sl ol
s s

P 2l s pere o BUAl ) Lol JseSe T (5 5kt
BUalt OF gomy 1y B3l (3l 352l ol o) Senliys 03153
oo o e DLl e o B G ] Joas S

S e b s e e I3 ES ) g Raisl ol el

53



OS08) §odee

T B R P P e N e e A S S i o
ey Ty Tlall Laa il B g oamd {yraan iy ey

T Vs ogle Ly L k) e 3 38 o) A2l sy 32l
5 2] A 30 L el 1) a5 b 4000 05 LS 15, 0
3 ol e il 5 Gdas W1y 0Ly Dbl CSTS B Lo e B 558
Mo Bl e ol 1,801 e isladll oot I b bl Asl
@@@@xgﬂbwmmwa:{’v)imw&ysuoiwx
IS5 S sl 555 k) e Uglons 5 ) o) Sl e

L udly el S e 5 S5 R

o.,.\_g_s JEs) IJ}.E._:.SEBJ.ALLJ\ o..L@..S LMJJ;SiKM ry‘gi f:\j‘i-ﬁ
($ bl S 5S s a0 2 L S A1 UL
Blal) pons iblas! awqu)@,&wi.\z%};)wg‘aﬂ,\iéi

54



‘ay\,i «QUn:_u.:b»

oda SIS 13 L pa Jigdly s (2) o5lde Joln L35 OF 25 o) &S
Jolo s Walas 15] M Ol 8 ns ST Bl oSS Gy L5,
-M‘w@;}ﬂ S gl e o3 as g il g sl 31
£ S 55l OF &1 ol Ialy ) aldl VT Toe 1 e (el b
RNERVRL N uu)szsfurjuﬁj Ce ooy O (Lo gae) 23Ua1)
e Ses B LT L8 &bd,ﬁru)uwbwufﬁu)wﬂj;m
ol S fm\ 13 255 ST 28 ey (0515300 20 A 0] o 52
WQT@@‘@)uu%j:x&u,gloms;@mwuagj
ks e (S O gl ¢ pdlsnn o o] € Sl OUasd ol o
Ol el Sl @ o a5 3 ey el Sl b s

Aalaadl e 3l e Bl T AW

w@m\fum ouwdﬁ;ﬁ» Dokl s Jea

S5 b bobe b2 0,5 oi;,s‘,ﬁ;;&?u\ L Ol ¢ JoseSle Ol
Eo50 B 2B on sk Les Bl oy eals WSS 05 4 O O
O35 &S 0 Aoy W5 S O posl iyt 3 S DI Y ULyl
ol o) 1Ol Mg acS Lo b el a3 511 U3 T 20,18 20 L 4000
ros -l sl &l J:LMJ\ e ‘@T@;)w\ Laall
oy 3 plenl sly ¢l e Roslall 5 il I ¢ Saadl e U3
Lty (AW 32 5l 0 ke UapdB 2D e 9o T 5,8
ke J gmandl oy I B O s SN Bl oy ands 233
Bl Bl e it O gllaadl S OF V) ¢ allall S e Gl
¢ 5 g s Jlarzal e Lo~ a),@,aaséasw@&d 5l
Yl ads ol Sl o Ual 85y Jms 1 Lo 8 il oo
S A8 e oy Jord OF ol 0 Bls ST 0 T8 Tolaie Mg

55



052001 f9da

sl O DG 8o s ¢V 5T s S OLBT e 0355 JSUb
bl 0555 W5 Fasball oedl jleadl b oMtad Llasal] 4, ylaall
Mgl ] 093 J g2 ldad
JMJ.ﬂij%uwu})gpoﬁ)jtjrbqu
,A}TU,)J&uwkﬁsyu)u@\wuﬂ,@gsumtwﬁi»u
‘%M‘Jb"u’*“ w\dﬂw\dﬂj‘ af_cj)ijw\..,@wj
W\qu)wu,@uwl%zru@g;;%svw.@JM‘J\
(ot O] 1B o gy bl 5 g3 )1 oo il Jams Y 5 31
Lo ol oy bl (o5 Y 6 [0S 30 o Joad & oy Gl Lems
el e b gy all g s the ) ods Jiod Lo detaan b
Led 2,285 hagn IV o IS Glony Loy cll] Bale] 0Lk wilanly
o W) Gl x5t as 0L e b L el S szl LY
s U ol sle ST s oV gl e O (oF ol 050l a0
fuéﬁ,_s\qw|gg,@d\,bsﬂm¢ucgjﬂ\wﬁww
sl Gt cilels el wolel 01 Ll (0 OIS 15 1963
(wiwLb&!u}uw*,ﬁ@5>)-wj;\w\;dﬁs
PO S RUHPICTENT u)}uu@wuuﬂ\wﬁ&s el Vaast,
Ll ste o Ul ol e o2l 2l gl ol e 16 B3 L
m\o;M\fLS\MQSJ) ‘Wﬁ\w\.uﬁwﬁ%gw\%

S s

56



Slesgil Ul st A5 1

ol ol ol i Sy s s )lss] 25T ol e s b
ol iy O3 el 2 OF L35 ¢l Zld) o) iy o sa VT )
1949 ple daniel /ol g2 BJoe 1 (1) yor ol b8 o gd 1035 A
HJMJJW\M!JWWL}”\MUUJA» \,».udu}
LLq.oBradburngjya\fdM.uj wjj\o.bhd.wo}.kmw\s‘.l?—\d;&\
e St i S LT G a1 el S Ciledll oda B Joadl o
HOledga (93 kB gr S

o DT U e polil Frederic de Hoffmann Oled 3o (3 Sy O
Y ) o5 435 wu)uz.ugqﬁgﬁww\);wsﬁﬁ\M\
dt end VT gl o) Sl B3l Alas S S 5 Y 5, Lamy
¢ Slimal ¢ ‘a,;ys,:&mu\%;;ots.w@ ele (o SOl
J s oS Al oladl gl (0 cols ol ugeNT ) 5 o
sletind 43y cplall A5 3 o phiall s alsdl 5l o A YT Sl b
RN T BTSN ES TSRV

Sy :&l{w!ﬂb&o&j@}a) g Oled g (5o Q\JSJAL.;;«L?
oo s a5 sl ) i BSG) es gl SR dale U e

57



032091 9ode

\.'usggsj.g@fi».aﬁjoﬂ .>)u)ug@gﬁﬂ\gw@bsdy>
S Jladl o paly 155 b Oledgn (53 Jos 1) (6 alrlis OIS Jul
3l Wand (a5 cHans Bethe 4y 55l ade O 12y OIS gl (g ksl pund)
Dragon O 581,35 aawly b ,a) Sler bl g dis A ol A jadl oyl
LUJ:,rﬁbﬂ\@b%ﬂy&iﬂ\:\:}\#iwlﬁuﬂngﬁw (o)
o) A ol B3 Lo i o o) Jid Ll gl gudl lpdn o0 il e
ar gl oSl 31 mar o Bland sl Moy S o g s
(G5 A 0 Laas Ty ol 28 5l i lin 5 pomy (5555 Jolin
il Jaz Lo 8,801 anty b Jaib 50Ty iy 048055 el 3 A
&ﬁ:d,J.?,_Hop)bqgmpb&ugop%yw\gww
3 3Ly Jor Gub ol ol UL Y w3 s L edeS B s
Lol St L3S LS Sle porme b B ol AlasIU lal3 Oled p0
6,2 035 239 p 553 sldl 00 8,5 Abl| tde | phed (5 SV JSi2Al L
By LSl 3 sy 055 5l) Sl danws B3le o DlaSlas &S
Oledpp (65 Gudwo 525 Harry Daghlian OLAEL (55la & el oLl ]
oSl o) b Y prand) B clebad Yl e AU &6 o
aldas 5 Olod s U gy 1945 ple Lactl /0121 ol S5 O L o]l
A 056 Ly ¢ JN 3 Ta s Jedl a6 ol iy 056 L) sl
O o ool 1 ) il gl (e 8,25 Y1 2 L) OF (e g
ey Jor dB coladadl oda OLEL (5ls w0 cosladl e 05T
CA 5l G bl e eds ¢ JeVT e AW B el GLsTy ¢ I

.oy o°

dosMag (6 9d J o> iV ol g 21 Sl g la Oled ga (5o
Hleeedt L = G g LS 3,193 J>i e (Super (5 .3 &l

58



cho gl Jloia & i

bt N s gl o o] (38 e Y il L
s s Cornalt 50D Little Boy ausls 5L 5 (et o 1) Fat Man
58 ot ¥ s L s 1) shmen ol s sl Joe OY 250
Sl Aedall Lyl Sl plasan ¥l e oy 31 plal pxds sl
Sl ] Jes 1949 ple wllas 3 e geVT o yd 0] Oledsa (55 5le Lakie
W5 el 1) oS iy LaiSle (6,8 Al Lol olul,dl b s
T el AL O s 5,13 3 aty OIS 1yl S5 S s
kit Dbl iy OF b e o B Ny S W Lt 0555 0T e

LSS 548 e 7o oy Jer Ledte OV Jom d5T5 . SV

bs OLVY s pVsls M ] b2 5 sl 611 o oo Lae

S 3O adl M b obadd Loy 1 U5 J sk G ¢ ol Lon )5
Ry ‘owﬁé>é%;ggrﬁ\www@ ‘Z\.:.é.tﬁ\jtj;‘).luw;
iy s gl on ST S a0t b LS o
G edeliss s oy Oledpa (63 Sl ool A5 diay L (g5 )
51951 _ 1949 pl N1 I3 Loy e LU 55 cpleall Ciliies 4 o33
a5l Al 5 LS 5 S3D TG S e W anlyy (B 5l a3
S A 5ol plald £ oW Emanll a3 o o sa VT ) ] e
s b gl 8 gl ey e s Sy ¢l ey B i
0L 51 o oln LS S Phoenix oSG 55 e JlUas b b Jhae
Ude o3 L uby Ll oo Loy o e fan s &g LD Lo L lel
455k el (G Oled ga (53 o Ll (JSS U5 0S5 .a;wg;u?\ﬁi
Lee s . 6 5lall e WlauN Albuquerque & 5 01 01 M\M;Aq'e}
QQUL,.JJL;L;LT,A@T&%);TJ,}as,;%s;wow,ﬁ@d.a;;\
s i M e o arenl IS L 35,800 ) L 55 JSU aas

59



Oxo3l oo

O Bty &l s ey . aald] s Jlsb 35 i 0555 3o o
fuq;usuo\sﬂ@zsumﬂ:sr;ﬁé%;t}@g\;_)L,My\»\j
eds

wy 5la me Oledga (63 0olas ¢ ¥l ) b ddas 85 01 dnss

DS 5] Je B J05S daslr B Sylvan Schweber . 5. Oladw g
sl Cfbi) ya Y1 S (Mesons and Fields L pim 5 U 5 7eadl) Ol yins
Gl Lty sy Lad 20 o3 ol Sl 5o U i sl > w0l o8 cdedalt
V) del s das b wilelga] . G500 Bl dng) ) sl el LS
b L@b%\;\@p\ QL,LMJ\@LU;& S Bl des 3
&MQJ\ CIPPRIJULIVIFIN JPOVIIVES el Sl ghaodl a Loy (&G ‘uﬂ
Sl g Ll joige Il sdomzall oa 1 coedis Lakie L OLL LeasSs
oo s Oled ga (65 OIS 1955 ple o i B 50 Blall 4l
ey A e slaal oy SN dadl LS sl G A e
Ly 1 3yl T o g ) AR a1 35« a3l o Lol
O JUy oty yeigeld o I laniN1 1 by i an 55 poas O 5 5l
U@u imal U O Lokis Lol ga (s Galo Il e sLadl 50
g L] i Gamzall o ko) Lalo] fakais WL, ke s
ales) JB LS (0], blmoll 153l dnsldl ada ] psudld a5LY1 SLS) e
ple oo 5l Jl i 3815 o) pail ()1 Ralph Stahl Jled el auh,udl 3
JUazeY sl i il 1) coads d 5 O &3 ) iy <1956
skl OIS gl ) “v‘/iu celiall J s %j R
” / Al Lty bl LoedYI e

L').ABJ.,U\ ow&w@@dw}!\&;;w dﬂs_n.:..)-f«.?}n o
Lk 5o 2N (555l Jeliadl pranad Joolis OF ob s o adls G201

60



daa g3l Jin

[l o o Lo B3l 00 Bl da w5 o5 Ol b b
a3 cond s a3 sl deliall adia ol OF Y] 1956 ol (e 5550
s 3l slodad s 5l iy ity it adpe ey sl
| #LS pmeel! Ol sy i oVl BBl falas LBY S Ladass
oy eVl A gl sl ity o o a0 gy Leo 05
LS Ll VUil 050 2LV B ) etV B e JUisil J samy
LS Lo Lo V1 ) o] & yUai¥1 LAl oy de il 35030 S5 5 b
SN caw\wa;;”d\ =l Gis O 0,83 sy LT 50 B
1955 ple doild o 31 OIS «(Project Sherwood 555 o § 3 p5ua) wsly U

OV ade Jl L

B0 LIS B LS e 315 S ISl IS YTl
Y5 sl o Lglaess o g ! General Dynamics _uSeluls JI o
3 o5 5 T 01 5 cadouadl SV B sl oV s 3 Jslae ST
S 5S BY 5 0556 dyde b UElectric Boat Division &30 ¢Sl ol 421
Convair Astronautics 31 Lge 5 LS LS «i33001 bl sl els Iy
Sy o Wls ple Az b Gl e peay iy Ol B Division
O ¢ pSalils J1 i 515] ks sy John Jay Hopkins 550 98 > O 4>
U EPSURRTCINPN| il iyl BU s J g Ol 5 01,
D 8 e e 5Syn oy Ol e 53 Sy ke sleze VL ke
7S ety L Jendls g pmall el Oladgn (5 S s Y5
S ) 11956 ple Oledpa (53 ydnn ey UitV dalioy ool Ui
Ledlael 385 oAl ol inlge cOle s pu S5lns Anlige L
OLY p B o]

s Oled pa (95 das i) 4iws 5 Brian Dunne Ols 0L Ur.u_l}

61



03208l £ 9

bie @ 2l g0 0 5ail sl wps Land (b O bl aldl s g 3 O
Laslys S5 ) &3 M adiny 3T o aptd ity s Lo 01
oLV S il ay) el BLadly asell e ¢ sl 1a s NV s dekee
L b el My amod €50 Bl i g 13585 8 e o S5
Plasnzanl (g 9y Joliall Slasanas plisiinly ol s J ganl) sl
Js‘sj;@w\y\,@bsuju@;ﬁ@iols&‘Lg-)ted\)g;;JUJ\
gl e i s bl 3o L] ool 2 i) s
Lod 1 pid bVl oda e Ol Sl sl Ll o ol de
c o3Vl osd b bl dandl By g pad b Aeladl dandl 5
(06 Lo s Olsdlsies OBl Bethe 4y ¢ty U ¢ LT cOladlaes OLBLE

LN Ol 0dn e Bm Oladga (535 M e Jar 5 I BN S

[5505 o e el 3 General Atomic d.,o)j Jye &85 WL:

cleod oabeladl 5l 8l JuSCin 5 5all Lo Oladgn (g5 gy 1955 ele 5 5
3559 Jons Jolie Jsb Jazt g1 Ed Creutz 555,55 sl 5l Wlny Bozes
358) &2 5,2l o Ut OB usaVT wsd B Geladl for o 5o uilone
boleat day 55,5 08 ol dng Lo g, 5 . Alamogordo 5, & 51
LS odn o ghaadly cp gl st 31 HUail 45 dne Gllas ) Uy sl
s s OF T by O il Gy L 2L 50l Dol ol U5 5
o ) LS Ll a5 25 (501 S5 ‘3yﬂqu,oﬁsf>w\
Sy 55,5 e Oladgn 65 B bl s el Y T 0T o5 4l
o O W) e 85l 8 Slads L6 15 T ol JSS

62



cho gl Jloia 50

LI B dalasie 85,8 et &) plaaiVL Lazgs w5 0f L
e Lo I (SN ke S w8y e o 2 1) axa s
IS Jandl §ge 52 olsedN1 Ll i y2) oy s L opmDhe

,««J;:AH

Ay ade om0 055 S Jaky e by e Bl La 150
Y Oled g (65 Jlab . eIl 1 e s T Giiiadl 00 2 slo]
LS 1Sy 08 i I o Lrad G g 3 e e bl 5 5 (g
6> O] ol JUD 1 pas anls) 5,8 mln . Lde B el S oI
eSS VG e M 30585 dy L Jladl 3 5 ske IS G Old sa
FSamn o O OS5 03 gkl Slowaly eLit YN o T8 Toke 5 pmy s
il s OV Last s sy i Lo e = uSlils I eies corlo -
ke Jmameld sLENL JlasVl b e ud T Lol sty 9 01 1iSag
Jadd o 21 03] el gmi) ooty st s L Ll ¢ el
Aol (e

sdonoll DY I et b Wl s 5 Sl 5 sy Oladga oo Jazud s

Iy o om0 bl OLAL LS5 . plvald (53l OLS! e Lo
s T T e B[S PR W Y PO N [ A W
S Ll B Y B e siille DY 5 e elS s
e ¢ oo LS iVl Bl Comlo OS5 i Ol T (6 5 go il
o dnalidl ol Eo 5 Convair L0 68 ASJ,.::J.uL@.Ju.J\ s Ol
Ol L3 el M\Jﬁ\pf Iy il gl e 2 u«ab\“
u.amg_e\fb\!\ Ll 2 u..ab\ P 1791 ele koY s Ol O
805 o3, Gl %)bd\ Ce),d\ > O 5D Gead 1ol bl L
Do s 2y VY ol lmas Ylad diess LY Jao o Ul

63



Ol s

.1956 qué,:,)\ xL@\w(.J u,eﬂ\ o dnwly Ol-lue <Del Mar
e SG] J g sliinal oY oy Andedl s o pdol Oy 00
P51 BslasrT OW 255l sy utes a3 Lad g s 5T Il o 35,2
@)ma@}wiu,zﬂpq;@ubm\};s@mug@
b aniadl Gl (yamds 4 (S sl o Joo p hilie North Island coxy
1930 ple |3 eV OIS ] o adad (gl o Sl s e
S oo e (s Sl ey ks L2 1931 e Bl (o
Sty damadl a3 03 shs Ol 5 e Jledl o) oY1 O
LS B3 o el Js H o35 o 3Y1 0T LS ¢l 35T 2815
5 e R3] iy ool i 8,0 0] SN eda e OIS 320 wimlws Lo
sl ;,, 101 o3, pladi L;J*,JQJ\Q;,ngJ;;J\ Ll 0] dg ol g S
Gy 2SNV Al ge pais Mg N Y Bk G e e Jletdl o) s bl

L6 ralgrs el 1 BY1 s 56 155

STl O Lol Sl 2 e il 1o 358 Jros
W Gyl sl LY N B el 2laaly ! 206 (e Lo
PSS P URRUSPCTS [ 2% U PN S PSP RN R P VN |
Torrey Pines wuls 5 ay s 515 1000 42U B oo O s
L 3101 218 5055 il Aagd ) 550l Abbwe OV1 e cState Park
A e il Lo T e Oladpn g5 Jme 0S5 LY sl n s Bmy
2 AR saes Ol b L shdlS el o5 s 2301 By
oo A o alsh s o T i 35,8 e r 8 ,2hs il
LoV dslis SIS 0 e Badanell SIS Ll el S5 a5 oS s L LY
ol Lo 3mel b el S 135 Al ol el s & sl dalan g
el s BN Gas b Laolasaly all facall 2,

64



clio 51 J i &8 0

0S5 1,50 Lo Torrey Pines 5y 6555 mdon 3lS 1956 ple b
Il 25 L gSas olas 1y 2S00 Loy B0l ilaie Y Y 6 5
Sty olla el D,u Seripps il yad pdzall 38 all oy Ly cai
Ol yos 6‘ \}L> L;,abY\ <o\S Del Mar e J”&&-’J‘ Glew Olia s
Aoy LW LaJladl o ondl Wy 0 5 g 2 See o p5 8026 e Lo
L] 3 oLl 313 lmas 101 (5, plad) 5l shical (ol 55 3,455
Sy oo 0,5 W anlsy 55,5 by LY e ot pladl Gy Rl
b5 Dail o3 sl Lo Leadd 1 Slos o5l JI o 35,3 +La)
A Bdar s U oo 0 OLS (g1 o padl U5 i wi,;gﬁ.ﬁ;
FS55a LW L uxd e Palomar observatory e b des e i3 Lol s Lyl
O e dl 5T ased alpi ¥ a3 ¥ 5 JW cdpml doudl U3 )
LIS Uy O O ety 03D STy @A S (g 5

o) els izl o VAL Olad g (53 U (il il Ot b

3505 W ped A sl Woles do 5 Wl B alaS (4 jlena sl
A Sl Gl 5815 3 daney 525 Jsk S el Al IS 3 Y]
0555 0Ty D6 iy a5 O (Ll O 13 o sa VT ) b o
«u&»\u,”uuﬁ)w\www\\ﬂdvjdu\du;\&;d)k
wh_)lr}_l.x_&\ J,W@\u\.ASUUJL@Ju@WuJ\MJ}GULMU
uLSw;_L:,oy\d\rq-éﬂqeu\.L»j.,\a.aolS@,WJM_,U;geL@..La.rlm)
il Gl O gadasenall Ty (o kadl Coladl O seaiasezall slolall
i i 30 s B e Y i o L O ke 052015
ubwu@?d\wyygﬁ@bu\w;wwww\@w\
obas Y1 553 eI Sl e sV Sl gl B ke pa LS sasl
B B35 8ty 5,015 e Lar badal 5 85 cole prlall Aan s

65



USSR NEY

|5 el g Sl blonall WY eladadl & p0y p 585 88,200 CilSy D1 &y
Casbsle oo lpe o 1518 o1 & 0l el il 3 ol Nl Clowl
. Margaret Mead J.»

D55,5 Ul madl sl e s o gl U1 pntigedl 5 5
el L il Lo sy proad) €l 0pioy Blaseay L) 1550
a5l Y el SO o 13 gL lay el i) oy ol
S bl o Jady U Geadd) ool A5 Wler 2l el
3 gw\cﬁs%j el l Oadl an B pladY) Ciliis Lgedis
@\,Vmaugr@iwu\ﬂgimw Ay el end el sadll
Condy la ey -3%&)&5;\%@;*’31”&@%@?4&‘&%
sl abloes 03] 20Cadl @Sl ol p5 (g Sl Jadl (63 e Ll 5,50
oo S @;,J;;og ¢85 P BN dnp paanadl Jpm l S (3es
Lo wlail L5 40 aomad) il o S 5T L;ﬁ‘uh__swﬁ,gﬁgj\
Sl b oehp abb deluall JLdVL Aol plall Wl . plab dand) lce
P TV HE

S35 Jolind pmny s i) ;L;_g;.,,ﬁ 1958 ple J sl o
32 5 58 Slogenl] o 5l s bly Lie 1500 Lo foas il dellazaly
ool sy e b B ol AUl et ol el Tl 05 280 050
ot oo 8 o Ledans 45 B g Jaond 0 15 48000 ai-lue 305 5,101
o] alovay (531 Ol dpts ol LI 2l 35 a3 250 Led b
Lol o Lo L] il e 100 po Ty oS m 5o I3 250000 L 13
O 1960 ple by aas - o po pd3 100000 Lgm-luce 31l olel] &>
i > Oghaney (pos 100 o Ay Lo agion 25 700 elay 35201 5 Jon
ol Sl

66



chio 3T JI i 3 0

L 155 505 el 21ald Lol ey @3 50l 1dn O el il )
Kedar Bud) (5L) <ol JluS Jsty LS 5 sy o uiadl 5,50 CoDha s
e b Jendl O 11959 ple 38,20l Gt (gl a5l cPyatt
b ol Lo s gy S b adlly e Loy o rie s
Sy pess plsel 00 adan 0Ly 6 S 350 o O @Bl S CadBl g
Gyt Sl in g ol W35 (B LS 5 o el i gay Lils
o el sk ez g i e OIS 1G5,V o) ety S
U ol 4 o B s (W il &l el il elode n 6 2
o slede 5 e b 1 LSO JLl o SUD) CLothar Nordheim wolas ) 5
e wdiax 1S Ll bl b (g bl GOl panasenadt LI
S B el O o o mi BBle <l el o] ety Jend!
e )53 015 (FLelay) 080 alais ¢ o2y S5 3l Land (s Y 3L
ol e Ly paty (2Y1 e BB 5 Rl

Olad g2 (53 O5) 1523 Oled o (65 (s b po W) duad Oy b (g9 2

V)R e Ll s O &l s . JlasNt e b a0 Jf
0 o 31 b1 Jle 3 o llandl el gl S kg L] OIS &
LW G A s 0905 Ay el CLANBBSY ANl 4 o
LS paobie b ool ST planal OF s gl J i B Jeald a3l e
Ol ke il oy Slass Bl Lol SLa B 05 1508 5
s s il Lane Dol ys o\&o@j%ﬁo\);& il o b
5 U P RERINC PUICE QRUES PR PRVECH Py A 5[
s 3 VT gd e T8 oS Al gy ) il s 5 e
David Weiss s Jobls J sy s oy . ik o)t Sandia LSl U
g ol Gl O (o Lo 1959 ple hoa sl Jl i 3 ales Tl (5.1

67



032081 5 da

22 s O Olod g (63 5510 LG5 LdOb] 055G G 05251 &5 1ol
el el ol 3 0 ey 1505 LS (RSl e el S el s
IS iy 2l o) O3 ) 0550 S s waldll 0,1

ey 5 A el el 23U da 33

P RUTPRUEFREIVEINTAU INICUUPS N RU MRV SC IV NS S0 5P

o5 113 .;@y\uﬁﬁmﬂuﬂug}@oi@kﬁ ¢ axSlass

Sand (> Opab g ) Joar L6 O gl g e S ax

o Ols coduall la b ol o b o ety I il jdmy s Lay

& b AT Y Ll oesl panr s Slandly o) el eVl

Siebeall 5T Lo sl 5 ol el el e ol () s
TR PP |

ady> mazm O Gy Olad g (g5 OUSY :Brian Dunne Ol 0Ll J 5k
Lasl Lo i 0155 L 0lat,dl) ool (S5 Lokt ¢ o5 350 1500 (o
S (B s sk b OB B DLl 5 ey S p NN Dl e
lelamV A5l e 2oy« Salyls J o 5] s plozrl 0] ple
Jeedl b 4036 555 oda 0 pdad gl NI Slsly e e sazes slae ¥ pL]
o pllaolt o sadl o 05003
OF ) 05508 Leled) lelamra¥ s SV st e 5305
W s g e Gl OIS ool U r 35,8 oo il i oo 18 e
g;&ﬁcts*m LBl 5555 &5 asLu\a::A@Dja,,_Lﬁpa;w
85l AsSadls O gl s rieed Radioadl & Sendl lilasdll ol
TWY i el n caladl &l DU o5 g A il ddaol
2L oSl g el N A1 6 aadl OMelandt e suey ) felas
5 e Laald il Ll <SS L cladll B Aol Slaid da 3Dl

68



ehio 31 Yl &l

325 BV 3 8,8 e b gl (650 35l ol sl Y
seB dae sag . ARPA OUJMJ\ & g i ,LM A8y e LLIL S8
1S el oda ke 3305 Jpe¥ o a0 e il iz 38,5 o uy)jb
)\ra_lb CDJJ\) Project Defender ¢ 5 ;i Lge LS;’" ol Wiy J""
(g ol BUIL Joons ilul) _ Casaba Howitzer g rmes (Ll
Ll _ Transient Radiation Effects on Electronic Systems) TREES ¢ 5 -5s s
@)L.i..d\ o Sl e (Z_SJ;J:SJ;}H wle gl 3 CL"'“;?U TN
PP VL ST U VRO g U TR [ 2 W CH L SO PR P WA
o2 Burt Freeman Ola 3 < Jelazy Lia s . iVl Lolid) sl
3 eaduall s b sie Lyl O] Spmenadly I SWN G ol Jadl o
(.Jufj el (e 1S Talozel dozas o 56 Lagy Jradll (s Y
wo g Aol S plezal A el oy ) izl s S
a0V . ades ool B &l pnd axdo s i iy 06 o) ey
e a5 S5 g dop e s OY a?qu,q\o,g:cw;\;u
Ty e Laie L8 g Sy O Ol Il o 0 Lt Lo 0
SO
Skes BIE Coalpall G gy O sl Olad o (63 (S (55 T Y
farte b sbond Bl olidl b 1 el o s (B s
BUall dn o pymgd oTan OF O35 Ll e e sae ol Jazsy
Oal) Bty B30 BUall i Lo 185 ) RPN el Y1 sls L3
JS 10l iy S fas G o LSO cla il i 350 B
Dol il 3 Jaioy OF oy JLAIL o 15 Sl glaay B3e o o3
e S8 o L 0505 Ol bl Lz e 52, Lol
and S OV H el o e ds Lol e dor o - uslze V1 &Sl 1Y
CaeSShadl Bl ol W o 55 B e S ab i b ¢ Jlngdl Gl e

69



O30 g 9odee

af s (Qleall oMy &by, Stsle
R A S NV IR
S Dladan oo dasan 31 4 Sl
Lol Sl e gl e 3855
Noa Y (B (S Joaa SN
[ SN i A5 s NS AN oy

1999 dle juadg

sl (LU el LS s (e ey ¢ el OLS 13] (ST 5
U P EPC S PR N P O P T JE M PRI PEE [ ‘Q,JJ_H
cana 115 0 all i 01 Stad  Lgal ol ol e iy B0l ek
o3 jaay plaxdl & 5 J gm0 S g o D
Bloall JiSy ciypod) g p2ll 5 0 plalad) ol il slade OUS
Dy 3 5 o) Rebazie £y 50 Sl Oy Ol e e Y1l
S5 O Ol ey Ll wleldasl e e Logs 15185 L e o
D5 05k Ledie ol § g5 Am 1y Og oy 13S0 15 Sl
oMoy pbnadly (g YLl ls £Vl (g A Nl eda b ol

70



el 31 Yl i 385

Ve e Lol Vs ol e sline il 3 1sn o) oo paedl 55
J'Sjﬁuéjﬁ-gu}GL::_J',:.QV_/SLP)A}PriCkett%ﬁO)béﬂ‘W‘35,..‘1”
OLS} ‘“’ﬁ)}i@ﬁ»‘uf'd}jw cz\.ijpd\ dﬂcu‘uw\ I\zl.:\!\
Gl 2T (e Thomas Power s obe g5 1) a1 s 1,0
e s a0 4 JB Ol T g & gl (531 835 b dmel 1Y)
o\biéﬂ\ww\%f%ﬁ.&“&rj) .“éu\&&%&ﬁ)‘ﬂ
S slaadt ole Ladl Gy oJ 6l LS c0 5l ga2n 5o sl e
i N SU Ly il ol JU e el Jn Nl cisd
.“L@J’.‘}L’J

V) ol oty Jamed S5 o3 sl g0 O I ol
oo s M e B3l s e il Il 805 Oledsa (g3 s b
oo 5T I o b Jonld Jash g1 S 5ol WL Bill Vulliet ud b o J 53
Lila3l 3 domnd L) 11958 ple g0 /5 ga3 4 b Convair &5 3 e
Sl S L Lt A aa Jally ) il O el 2355 50
gl e 5 il 0580t Vel OF 205 0y S Ll a1
Sl Lo e oYl ey ol e Bl g 8,20 1 d1 G35 15 55
s St O Lo oo ot elgeity aldlt O « 3STY B s e lay B
ol sl el slode OIS ady . Lesle ) sl S5 Jish o5y §s 0]l
Sl o b Ll

71



S99 Ly 3 Jeline

5l slalall (3o S5 1958 ple b Loy 0555l 5500 G

o Ogm el Latie s 11956 pladl b o L5als ST 3150 @ Jonll
Sy o3 a1 8505 0] a5 Y1 s il John Jay Hopkins S0
& et b gl el VY el JasxSd Oled pa (g3 2l 3
Iy oV AS 201 £ 55 aal ol 8 e aiid T30 ieze a1 ole ol
Stromberg - Carlson Division 0 g LS § rng s &5 10 daal y (e SaLil
AL O3 s Ol Ll Loy b Hancock 8,500a L b &bl
e 055 Jrondl Olad a5 3l aa) L i Ol oly OY1 Gig pmse
S 2 o s sl A o Ll Bl e 055
$3 85 15 sl 1956 ple (o by [ SLIN 0 LS Led B L sduder ST
OF ds dol ity Y 6 gmgn Bogdd G e e sy sl OLd pa
LY Sl 53 s Frontier wuly Gy padl Sl gy 2l LS
ele b rolgusly (Sl il pil o ol 0L ol sl S
el elade wb el Y oo NT ) o e dn ps 8550ae (e 1943
U3 e i 8 e SO s .Q;M\M\C;JL;JMU\,,%L?O{JJ\
2oy clabadl eY5a o 4y L Y Tode Oledsn (g5 eanal syl

72



ol b3 Jelia
3 LS Rusie 51956 ple Chro b Lavor 1yl T a0V

$> gl o Jil (g Bl el 6 15 S Lois lles ST 5 ) ils
P Al A e sls 555 - s VT o) B alall e el g
O eSagh M6 2eiils oanll a3l 85le 0 5un )8 oz Lo I3 LS
o S s bl S dG 0T Sy S A e p AT
3 5] o el BN, S5 o 5 sb OF (31015 (T 50 el das]
Lad O B3] g Olo 0] s amadl tle ciily Lt V) 63,500 Olod 5
o ZEdCl:eutzJ’J}JSJAJ)-E-g LU OLS W3y L ans OsLa 6 b s
Ry 2385 e Jand g el g el B Jerd e Gleed
COlS 1956 ple i B - beladl 05 5 50 s Y1 Ll
s azel L laneedly 15PN JlazaY GO ol A1 BIS s Las ey
ﬁjjg,_?au,((biys,\;woﬁ&ya:uy&\zuuﬁj ey
Lolal OUS) U5 4y LS Lehae OIS calgl om Ogunsl s pte (B Jons
Aobme W 565 B ey 53 S 3 @35 JlasYI e T 250

Olad g (55 elr 1956 ple ) 15 [bLS gl (o o piially il B

Al O GUIF W, Simpson O o+ 5«3 aloenan g gans Ol C;Sl
55 O s Wy ool il (3 85000 Bl degd LAl £ 33
Cmns Ly om0 Bl (ono b D) 1 sas Olo o) 4l
5 i) Tyl A o) Ll Leads . anaadl el 5 8oy LT 35l
A L Llls) S @ sSadl b5 Ll Sl sy c 000 et el ol
o o Al [0l e il 0T L o805 Ol ¥ oS e oy
e e o) gk ] sle st oDy b 455 el s e
Laldl ol jesl o el delin condy sl sl b
ool o Ll Blaadl e Lo s ) S zaall SBL) e

73



032001 £ 9

RERAJCI R SESVICRS PR KU VHCOp A PUSEN B RO SOV |
e g 2SI sl el 155 A ool BLall e J g ol
Slad g (65 laglad Wl 05,505 55050 05 S0y L))l bl S
O o3 oo il Il iz (3 Jarld 150y o151 ey OS50l O ponnan 0]
il o] s 45 sladall (6 0580 w¥lamadly iSO e el Lo Ly

/ O 13Ky L0 5L bke 3zl LI

el Syl 5,28 e esa¥T ) e Gl 0l LS Bdls
i ol S 0S5 O e Loy Jumy Olabgn (g3 OIS ¢y Sunll LS
o 3D s s Gl Caay Y1 SR e gl Al s s
2 543 Toluazal Olod ga (63 alad Le Ul Ao Lty 05 0l s b U
bl D)6 bl <alS L ohladd i by ol OF Cigea
U3 S el eall daliy OF Sleu b5l p g ls 00 lally Calalll Ll
B ool anbad ol 3 sda GL s OIS 15 @l a3l S L)
;Smﬁvdslgsum&puagoucg <El Cajon O y>\S JI
;\Muﬁgug@g&\)@gw‘.‘uv.,zs,«izuo,&;@@&:
Johnny Jled S s Jsas oSl e Ll 0l b id, oS s L, 5alls
_}“?\ Jeacaw uL«.ej.as > O 1Y) LS d B Jors OB i Stahl
PHERPECS I JES PRI PUL [ TRCNIN S CEPAv S S5 CN ]
Aial) Jab b Ly O gnyhs dnzen oLl autly J3bedl Jaxl 3 O ek
AV G dpledl S daned S5a) Sy o)l 2 OIS S Sy
Ll oS 48 lar og il o550 Scrabble SLSIl 5158 Lad oy
L3N slodalt eV ga Ll oS L Canall S5 0 oS3 L lda . dalll oda
B LS olds) 5l A

1y 3,20 8l e LsY1 PN S 1S Oled sa (65 Soms

74



sl a5 Jelio

Slelad o Oy eyl diim 45,0 Ll il o (S5 0D
S OB sl 0] Gnaladl g 153 ool Ll i (2 o - el
Al sl S ) e 5 S5 o 1 et e 558
o bt ells iy (B SR el il B sluall plab il e G5 5
dais ilaally LRI ailr 115 (oY sUall ok o e 5 g1 -l
el ke peidl a ple 03] pladall U35 el U SGs Juol 01 U
eyl GG e oS00 Ll iy 013 0L ST L el S5 )
B o i it i) e 2l oln s SIS b
g (Blam Luyde o Llas ad,y <ilS did . o)yl CSlS SUIS
oLl et a3 0Ll 08 L 0a a1 T e T 2 3 £ st
Jold sl s ¢ Caltech § 5 0 3 Lao Shoe Lo p gl & e 4S5 sl

S pkoll oda g sladall e Bl s Sy s 3,000 eds 3

o 1S5 Pl S s b oin Jand) 255 3 055 Ll G

oAl Bla) eyl JLisley e Play S Slsal Ul O O sl
Wdss o Lt sborS e Jre e g0 (3 O slany 1518 elade
ey G A Al o pdas s 13 55 OIS 4! Bob Duffield
SN Ll aiall L i 500 10523 551 s Dunne Ol L)
L 5 inall Gl S5 Fpais - pladl ple olad] Sl Al b 0,55
o S Ll tle 13 o el i i o) Banly OS5 e
sdsTs L oUaall Ll RS ke a5y oy 6 sl oo
21 L ) s s V)i &8 35 U s e 2, ey 05,88
35 10 oy58 Loy € s3T5l Rapddll 5l 558 Laased Slis
S st o 555 Jeliad 5V 5 el Jlu ) el 1
[0 ed b iz il ) 501 Blal) el Slelusd

75



3208 § asde

PR EEN [ PR P LS TAES

A s A o a5l dabadll G5 & .S 1956 ple J ylomy s
P L] o5 s el Al e e ke e el Ay e L A Y
S Y 5,8 dsbs Duss 1943 ple by [ W 0 00 s g IS
el O S Db g (95 JUal (n ol o T 0511 Y] Lgane
Lodeall Sllandls - ol el e Lpmomn I3 ¥ Lo 550 e o dae V!
z\j,Qh;:\jqumanfordwmdzaérﬁ\ iebiall Ol sadl 13
5 el g e sl ol I Tennessee s &Y 5 Oak Ridge 3,
B Sl 5 35 iy ool dey L) ol Lerlatl onnn
5 Tl ) G OS5 i ol Sl b 355 2 AN
ol3 ol sUall Z\_ZB.U\’QL&U_QJ\ glsl dge 0l 1955 ple 3 plssU
o OS a8 WS ol Ol iead A aedly (sl D el
S s 1 sk Jen WBLaE LS e gl A e S5 G O 3 gl
Sloslan JI5 Y o8 L aar i dellanaViy &y 5l Bladl LSSy laS
.3.33.:\.5\ﬁUQ.H@q@)%ﬂ}cﬂbﬂ&‘ggdﬁéjiu\h)%}
A sl Bl Sllams 0T b s Salils Jl e 3,8 plal sl 018
éL:;J\ I e skl ;L&Y\@)M\ﬁbbww CIVLCTRN I WO |
Lo il

farhr Aowy Sln o) sl gl 52 Wi s o OB <1958 ple aziw

3 B a5 OF 8 g asBe) o 0 2aS OIS (o) Oleu 3 U5

s 011937 ple diay 0 pai b LS 0801 sl 13 Ll ke
53 o LUl Al s gendt 5 (T, S il s G s lakilly
ieadl Cldsadl G Jas Sl SO d il Lo 3 Y Y g;rj.u.lj Oled ga
D el g ol T 0505 VT ey 3 L L A

76



G390 L3 Jeldo

gl Lty o OIS aah 106 U5 By - ST B340 Al gy 0
S Y sl Slodr e sladl s (Sl bl Sl Y 5 il
o oo T Sl Jmy 2S0L2 01 G s.b.x})LiiCUaJL'i.p
&1 51 carlay Tus u\wy.., NI SP NG ERPS TR IVIC
u‘ﬁ»umv\&xdf@\w#m u,fmulpm.ﬂwu
M&MW@QJM:)\AJ\ Oley 3 OIS . (a]) a1 g3 Ligs ol sas
;uww;\vaaumusw,u)L@ EOYPS (RSN Y-
Lol alpa sley o =Ll Windansea iy s bl (e 301
g5 A s Llae 3 IV A ol cOlS L gl g L podl S
(S &l o s .Moibw\owwgﬂuﬂp\gww|
S35 Jolie L oy Lo O U IS Gag e il S 55050 OIS
B el 3] Lais ot ey oy R by a5
Slasp Jyfs oS5 ol Sl 3ol el ane Jala 13) Ll sl 0 ,mal
oy il 0l Lenas O ) bs by “7"?")3‘ L by 2 06
S Jelaodd vt folal badd

1964 = oo S P B pn S ol e e

77



032090 £ 5 da

u.x.a;»au_;yaé;djj%@uqdcu;g;”u\iotswqwg;,
o555 Jell o ilie iy oo el cppdl SIS sme S b lelozsd
S ol ol 015 - o plladl (g5 el o gty Ul s
s riedl 52 23 by i odel a5y &y JL Lol Ly Sl
Vfw\u,ouL_,\ Ol cof‘ujoﬁbw&u\c_bﬁgbb ‘J’LG-J‘
L»L@J\J.SY\ ¢ S 055 O gl Olag 3 Lan g (i ganea) OMJL«: LaeV)
N oy ol 52 055550 dypdon Jolaadl Lo -l ALY A 3
3o el uddh Gud s Ble gously A0S ASs O semls Olag 3 el
IS0 Tams ¥ ol ehon 5T ) 3555 1) cosladl s oS e gl 2N
5,6 iy .as,u\mmi&wixw\a\)v}mmasj e
¢ (i) Training LS |)liazs-t (TRIGA L 5 ol Jelaadl 1ia
I yor 35 201 o) General Atomic «( 5Us5) Isotopes ¢ (& s>~;) Research
M\Q\)wg@wuﬁijws;@ RO
J..o-)_H canall OS5 ‘.)L,d\ B Lo SV e laal oy il 1a OIS
ys\@\;wJSc.qm\JJ el ol U1 sb Loy 35,0 el (sl
L 2000 5 5 bl bl i s laadt OV loazu dolndl jslad)
Celall ol Y bl

5380 Ko g3 Tal B ) Selial lanay B3ke (Kol o

W&Lmub)u«u)u&bo\fuﬁwmubjjﬂ\ el B3l o
J;wnd_@:%g\@,a\M\w%mc@g\" eda (Sl ¢ il
G 1 0ley b s L) b asl)y AL 455 A & ol AT
Loy eVl olans 3 518 Ssl oSl £,5Y o liall ol diaz
M.\;Ql@\@&;b,.«Wéﬁ\@nwbojﬁ&sgﬁ
Qyojjsj;buuuw;\ux.owyﬂw;q;éjémwwp

78



ol o s Jelin

05855 Slem o M b o L Juam OF 50y Lo 5l cOLLE (s,la
Ol QL;TL_;);;; Gt OMelaadl OF L8 a2l 5 AT (65 Dragon
din S5 g il 5 ey o (Sl g3 o pls s 53
o) Bl 803 01 (Oley b 55 S L35 01 s gl 315 ol
(S5 s oy o8 o o o Bal) 0505 <A By 10 ey Jolin
oy el (Sl g3l iy S 5 el i s S Lo
oy L) (gl by 201 b 55 Jolin aaS olonils bty U
i s )l A i ol B O @ I leadl e i Y s
Lnans s colS AN 280 o, ST Lamy ) 1051, aiwy b Olew b U5k
awdo il diy . Lae 0L Wlas s slSI01 36 018 Lo S5 S0 Uee =00
G855 Lelte LN by, o Jolie rranal foow b 2dL ) Ll e
> ;«5%—“ > pe Lislw Dick Feynman Oleod S el

00,5 SN

a;.-).uéwjg,l.,yu”ﬁ,mmuw:yu&ﬂd.éqmﬂj

Lessl > s i i el Jeliadl 3l T3 Ll imy Lhag 3,1 2]l
A ke Gany e I Pl Tl T 55 SUatiV1 Jies adsey
Lo StV ad ) Yiasst 891 a Sy 550 OF (6T 0535l (oL
Gt el Jalall 1n G D isll SSelaally il 3 o3
G elal o iy 5 petd Bidga 83y 35501 juolie Ablo| UM 0 5
oSl g3 s 1] A ey Lokt s 75l 50> B3
adans p i sl fsigadl g LS 3 ey Y L2l 8 pa
53 oS s s 8 5l 5 O 3 5 peaall N
S g el & g 2U331 O 553 0 s g5l e Jb S50 teiee
dsden OF Laslis & Jaty By 5 Jolian o piee ol L oy Ly b 055G

79



Ol o

B ond Sl 5 o sl 3 0Ty L ¥ o0l g o g oS!
et 31 jmmy Lo e plaie o3 Bl 0day o 5S) 0 e sl
VSJ\I\SLLQQ,;MML‘..»_QU}J:}:;J\ LLA:JIQOAQM\3>LJ|
oLl Sl e a5 bl Lpnans oo sdelaadl o g sl
Massoud slagw > prume Gl ¥1 O3laadl (Lo S5k Jldl by . Uy 5 5eld
QWTJLATQ.E.L<:)§)5))M NERR Y r}:_'»\)xj\ .li)J:A&AZL.A}Simnad
Lf:‘H c.....“ bsgrw\bﬂ)ﬂﬂL&W‘&A) Z\.."J.E.J‘OM

Lle paml e 2SY Loy Jelaad) s

Dpwdjy&wg\yu\ojjrﬂ\a;#w;w

A B e LSy Ol ot W‘Jg-‘“-‘-’-*-’“ u‘-w .y
ool pmdigall s by Lol uu,_p\www\ ol gl sl e g
S edls (]l UWL*:««?))-‘Y‘ ol L )3 5led ol
ol /Jﬂ,z&,;w\;g;o@;@@au,&,;%m.¢U.U
Lo oSt b s il sl oMoy s Jl 5D 11956 ple s
(Sl B lanl Bk Call 1a 058 Loy, Al LS e s e
e 1B ) Mum\f\@,muwgw\ww\_m
p Al e Baony ol e 0555 43 b Lesl i il )
Sl sl s Jl SIS o bl o lasll yshll 5 oS Lelaly ()
guﬁwst}@up@w\Qﬂ&;ﬁ)@}g\;ﬁ;iou&v
Lol ans O 1015 g8 ol ot NI i Eigms 5 s U]
Ol 15 Peter Fortescue 5.5, 5 s Stanley Koutz 35,5 Jotw JUal e
Ralph Stahl JLes «adl, s Robert Duffield JJ_3 55 & s 5,9 Brian Dunne Ols
Lk per 5 pdl) o il s e ol eladadl 0 0 2
ke a1 bt IS Jemy (5555 Jelie ] ALl S5

80



gl a5 Jelis

s 75 g s O Oles b odel (gl ol 015D 0 Uy U i
e damdl b sl Lgnay oyl J5Y1 85 peally L B LI
U-238 p 5l ) 5l ZL:JLQ}/H Lol J g Slads el 3] el 2l sl
Jorld 8 Joliad Uro 35 015 5 - o 5ol 35555015 U235 4051
e L S H PRV PR RN ETCR ¢ SN U S0
/ Aoty 52 JS OS5

G e B Jodl g (655301 a5 Jolia) sy 5 s
i B Jelaoll Ma (5,85 pans [T e elr O iy 1958 sle e
sl ﬁﬁd\ckj;acbd\&s[)b Ol Ll @l 5 ol el o>
copmedllin b 50 b olael Ly 5 feliadl 00 1 5as Jeled) aiis
OS5 . 31 e il (5 0O s dmly IS gl Sl s 5y
Vs oLl chasUl el e olil Lo 5 oo ol )
oo L OB Aiadie Ze e 6Ll sl 3800 OLss e Jeliadl s 018
Jelaadl OF s (1iSa g .«mué,,guﬂ&;wu}m PPN
o el eall (el ) loa il U1 25,5 Alias w5 g1 pa L
sy LSy a8 il edoa Lodss 3l bl U 050550 g5 0500 OLS
Mo Qb 550 4d OV L 5 Jelaadl g 2ot (01 il ga 30 555 S
SEx

A e WL Ol pa g5 sl 1959 ol 45, [0l s
b o5 Akt 3 et Il 45 20 Wi e 8 Niels Bohr
olls i s, Ji s 8,0 0T el Jsl sl pa g O Gy pmally
il 355 b b ol 3 pms alls 51 Ak g 8 e Sl b
cael 455 .1955 ple DA Blal) Lkl Sl J > i el
L5 0LV ol &2y b 5 Jeliald s 5 5, JLins Y] ) o

81



032090 £ 5oe

Gl faidl 55 o kS Jaasd 1 b & el S5 Oley b canay 4
b yiozall ol peld ¢ rliadl GIEYI s 3 gidead) gl i g0
aib U Joliadl 53 o Ao e ey @Kol 30 ) ptiinad
25} Tl B sl s 0 S el oo ke by izl
ol ol Ay Dol Us i ) Lo o) 5 cbly e 1500 3 )
s g5 5 Ly 058 Bl B obidr b Bl (63 g Lo JlYl
Geay S 100eas Y s ol 5l > e 52 s BRI WO U |
s a el sl Sl Al JS bjlasl b 50 Laal Of ¢ el
9o i S5 Sisall S ol g S 5 L) Joo 52 Lo LSS

AL Sy 55l & o A3 ¢ laadl Ola !

s WS sl Y il ) e SV (sse0 g1
L o0 1 o 3 oy Ol 5 5k 1 L O ym OF 1 cOley 3
Tl 4y ey S ai13 ol g s Lo 5l e ool B 05 O
o alall o e s LSy (AL Sl g O peib ST Lm0V
Lo 5 Le delur s AN L 3 0y 5 el O 555 avis elals
Jo> B b Ll i il o Al Al g sl LS 2o
G 4 B 53555 JLisley A5 o) S 252 45 Del Charro 5L
"}J;QQLOT@M«JJBMQQQYQ\QJ;&%L}})@W&
g g Ly Uiy g 01 1Iams <Ly 13U 1y it ogd J g5 oLy
ole B anxall wily o Osepsl goried o3 el by s @l
Olasd g2 (5> ggajﬂ\ REN I PRIV IVR R EVE N> e Oy (1962
e S b e S 5 (L) 010 oy al s ms 08
1 s 05 G g o) Lol s a5 050501 15 0 3 i
» MRS

82



s Lu s Jelda

ey g ond Vg N ol OF 35 sl [ipe5 o 2IWN 3
10l p 5o b ol WSy N ¥ ol o) B8ls a5 s Ol
bl e Llady & s s el Cial bkl S>3 xo Sodo)
Lo Sy OS5 bossaas o 1 85Ladll 45 el Lol 5 Lo gl 55
Ly o &5 8 ke 2yl Jsloms O o padl i o5 L3S,
Ly a0 3,0 Ly Lgie Sl gy canmaian (285 & 25 SUS
JS 25 ot A Y o e s B 5 Ll sy o3 T 0
gl cndes Sk O Lo ot il e 2S5 i e U o
e

83



A el AL

1925¢L9JMM§AJ\WL9MMJ»£)}LL u)j.s)...:.U)
« Congregational s CLA‘UALJJM\ a1 Lol wudly w*-ioﬁ‘ u)j.:Y
M«J\u)Y\@a\)fSﬂ‘o)bdbe\MW\j
MU\L;%..L.’QLS YMCA JMJ\ uLJ\MﬂJ\ U"'AY\ ol s OS5
éﬂ.‘}d\w\-’u19276&MM#J!CJAJ—JJJ)LWL}J)LGMONJA
wauw\)SwaﬂUWﬁj w_u;v\,;a;wuu},dj
oMJﬁijS) atfﬂd),pth\)M\f)\J&@;ubjw
OSU"} 1961 er d)-:)j‘ C‘}J.MJ CJ..:.LJ oYJ\ éJJ\ (._C«J\_SL:JM._:U.WJ\
)_H‘j i gl (g 2l Al L@\UWMJLMY\@JJ\L;\W
QV.»J\.Q.H J.G.JJ\ wl}u‘ﬁ ob‘}.j\ ‘}‘ L@J)[&Ma ‘J.:.L: u)bw\uﬁ\b)wb.,\;
dl.;—&.b—d,.»\” d}ﬂd.}\w\d.l)éj)&)s)\ c@&bw\w
«Guadalajara | )l>Ysl 3¢ Zuus oy 3 Congregational aaslal LS Lo
db%g&py&&ﬁtﬁ)rﬁo\bj.r}:JH.l,mu;}bﬁ-yd\jS\JgAj
Sél&o%%bw\w&ﬂé&uutlﬁéﬁ@\kﬁagﬂ
o 15, AL B peas s b aab Ly e prns el iy 5h
i S i e Sl a8 B palald el sl el LS

o i &lg ds i g

84



Zaad) TS

Lo 2555 (o sSemSn B b AS0 Y1 Byl b anple U5 s
qeu)ffj\wb.au\f& o pet e J.M,_pwaldzj.m) 1941 rl..o

Ll )l du.gLMJ\ PLRGRAY .ql@\ e L) o)l snds TG s

g Lo Ol sy ¢ BhaS Dol de pams Lds ol Lodis (g jae o
ON e mindl aes 4 ol phes e ) s b de paredl 0
et s i Bl o Wslows o mnins o e T o b sl
o (e e patily L bl g el W8 L G Bl S Leg
COUBT g s ol il o5 en s s sy 2l SN
015 Leesis b Lo 05T 0l claaalial o LT . dame L o 15T Y,
Job s 4] L@..pWUlj\er\usmsbmlb\Ywﬂ i Lges]
35Los | o LS Sal ut&wu@u&gﬁs sy I s it
mwmb@uwduwww,mwu}rwurs‘u\ﬁu
iSa sy . «Lgsb.x}!um‘y))l}wldm Mm@@mbﬁ_ﬁ\
CKMJ\US\;MS NSRvINCINC uy)j\vﬂd\xb.x_,wwm
b elgmie 1) oY bl el o SOUP/pHIWTP
ywwm@uugusowyfw,ww;&&ubw,‘u
.«ijwwtug\&
ww\ﬂmﬁéﬁgu}@ur@guw\mu&,@g
loslas Eres 8S7puzall Bl Sl 5o 4 uujxsu d\fu\] 5 yall 8z
Godaal o ga ISl 1 Azl el ‘[L;f\ e Sl o
O o ciwydadl Wl o sl Cald bl s wlualiss -
(ol on ol gl (B0 s sl 5 95 e T 1 G
@.5,)\ﬁewoﬂii)@)miywjk@ablglipulu

85



O3o8 B asde

UG e 4l 5 W s s - 030l o kil el Bpslne Al B
O S G wy g;aﬁ;wgfiosuiwots» 1 J pid Slwliall
L b o Sl sl 055 T AL ol Y g G 25,8 53,
:,,m;i»oﬂe@m:émya;juugb);moi G s dbs . ae s Nl

g sl s Lty s AUl 3 o e ey 205 OF o 83les

T ol 01 50 ¢ Sne uchow & gl dpikall b s ke 5 gl
Exeter 555] oSl Gl ciiall SLY I bl S O e
s ‘CUJJ. ¢ plozal wld Uy )y L i S plaela 50 LY 5
1 sy o oM Little o dead) o3lin] dy oo WAL s o el edd)
N glows oo i i Millikan Ok I«{ﬁaq‘ewidsqé, dﬂ\ eos)
G 8,008 IS e Ledse S AN U SN e i) d8 b 2l o
JS ode o alh eda gl 235 .J}\}J\w;,aiquM\ s Jeay
ol ys Jdme e Gl Jua 455 ISP Rt J,.;T(..u ¢ lolezsl
(D)
wsu&@&d\;;gga»\)@@\ﬁ@, 1942 pole
by Al g5y U 2 el ol V12 el o) s Ol s Caltech
oF ad S Jsk el it oty g it Sl el
s By el U dalab o3 E (e 3 ) i ) aelenas)
s O 1Sa s g o) 1 e gy el edn A daded e s 2]
B I ! 0] condd il Al eda B S Gy iy )
G o5 syl upwu 1945 ple 2SI S oo i3 - 54
& Doy B Fort Schuyler L, 02 Coysh B ) o Blus fsden
Moty op 2 e 510 ALl ] e o S ¢ pdandl [ el
o Ladis SLS 545 (65 Aok CURMER DI PV PN (RUT LRSS

86



Zaadl TSY

Ols Flebe fo e oo Lo doms o 3 b 285 B SH S s L
Bl dajpdn b b 05505 o] il Ly 660 50a0l Ladasera oS
s ol of whad (I s LG50 Al e (ot 0 dday cia
U5 ade A ‘,J -l ¢ Oliver Selfridge Csj.é.l.:...e Sl RS RPN
g 22 bl IS5 Sl 3 b ols Lol Ol Caall Ll e
O 3 o sl SUaiiNT e T as 08y (Lom o 58l s tilale dgmo
JIVERS | VY R P gare el ol QlazSTl b 0dgS o phae rrnas

gl Sl Sl B o L 2 s

J}LJL@...GL..:J}U c‘u.U\}u_” Ubﬁ@%fﬂ\ “’UJJ'”U"'
JuﬁA_,.:c\Jpl)ng_er!J&J uﬁu.\mbbdﬁ\\[uJL@w»
s elesy g fesl oS L ‘wmw) bl lin 3 s
ol 31 ogsily (sl ol cansy OF s L (e o q;;i%;&,;‘.:
) 4ol sle s 1946 ple b Lz ‘:u),;.)\ R [RISENFYS
WBJGLJ.&H NO‘JJ&.J)J‘ WWMMJ.A
bl slole p sk oLg.,z_agC\,:sp WMo o Sl e o1 Amaladl 5 OIS
e JUSCEPIRE S YL [ S UA Y IS V) PN DE S P IO Y Sl s
TRV 8 s DML s w3l Ol oVl s ol > sl iy el

L0 e sl \J\AJSS&pCt;»YLg Al g

d)}\g L>ubuL:...aj}RobertSerberjﬁuj})CA.,uujLu

UA%J&JJJ&G‘)NWY‘W&;%;:FJM&M} ‘o‘ﬂ\zt?'..g
<ol BJ.....TM.:JC)}SJ « Caro Arnim V_:.;)Tj)lso.ﬂcjjjvj u.lSJ..J
ol Lol SUexa¥l 5 Gl of o) plp e om ole ) 5aYl

87



05209 g o

gk U s ) Bl k) e Y e Lins e sl S
sl Lo caisly )l adly St ooy Lbesal (o (5 o] oSt
LW (e iy OF ket ol o3 PO DN RS
St Jlabl dndyy 5,8 g%j)@w)wﬁ@%‘ ORI IR IS
ST Y s iy e DU 3 sl olad o s R ke
= T eis Lo ol Joimaad) s ¢ Jae U pliild wdla sl
oo S g il palos S5 AT G e 25 o b 155
1943 ple LAt foles e b (g JS05) FRWA IRTINICOP R i Rvi]
(The Los Alamos Primer o3 o sd ca o) 3 gcS) O gy | 40
L;J)La;)y)&‘_}@\c(])w)rﬁjm,m‘\uu)w\ubdew
e Vi e 1Sy L Shes oy 0L ade Sl sV o)
‘wmww\yawm‘wm wa\wjdewj
S Sy Al plall pd (310 5l Ll & slas Jolor 3
Jls b Jrael G pme 5 0 ST (Lol D) s J sy \ﬂj>37sow
«szdu s <y gl RN

655l 1949 oo oad i [ S 0p 225 e B A5 Jo) M

IS Legmily 58 w5 atomans sVl ) 0 1941 ple o Sl sl
U)..pjul.:—d&u O g b 9 C:)‘UMVJ» als ) lad J.@...»\ PRI IO
il @uf@uﬂmw}u)u Sy o YT s o)
V.m.eu\ & .«4.3.5;:).9\ Y\W@)‘&JM\M€)AU Cgg o)
b izl S gy ol sl al e CIRVINICR A UL
s Jorld A5 0] ol O S g S <Super (5 -5 Aol el
L ogke L il Al e Ll OIS (U1 Jack Smith e Ao G123
S eV el Sl pazas Gl &gy i OS5 ety J-;u;

88



Za,alt TGSH

Oyt ) 1dsad dhoe OUIL Caay . Bula ANl LU Y
&Jébéﬁﬁur@&u&au;s,@@mwbbtwi
ClSy il Gelie el IS st DBl e Tu AL lles)
oS BM 5 5aS e o ol pdae e BwdSe ST s
A B i A s sl ¢ Al etV Sl ghate e o sl
Al s SUILR/ RV ‘;;MLHT)M\O;%S)‘:JNQJ
A3 U Y By 9215 ) ol Loy Slda s 15Lad) 53 5 055 Az
O&(.Js;_«Eniwetokﬂﬂy;%gaﬁdléyg;@@xjw\wts
Y 13Lads Tlogs s Lo gh oy L el 05 olis 3 oslondl e
L5 IS Y G ol S Ll G s Lee 2801 8 e Jglons
Pl il [ OIS g8 pad oy (L2 IS 23y b Uy 2,80
J5 o Wb del i o A Slleoddl e L3S0l sl 05 s 1950

G B ol ol sl 05 S e Ll T 8 s LS

cSuper (5 oS Al gkt oglae 3 o SKagie 05,2V OB Loty

u\wc)\ujﬁa.pdej m)%\!\&w\)muw\t}swﬁ@dls
wuug\juﬂ\j&w\g\mwww‘rﬁ\

s By el Al g 2l ccjbu‘uL&‘MLﬂr)—J‘ubJ‘}qu}\j
gl b 4 LS 500 5,4, Sl 3 95 ol 13 Super Oralloy Bomb SOB
ele oy /JL_HUJJM15@)L¢J)~y\_;alvyK.ngmfuddbu
S Mark 18 gy oot T 1 el ALl odin st s 3T ey 11952
S S MM‘“\}QJ‘MJMJ}JL&‘)90}}UMCJ
e 5,8 ol dyyla sl Al 2] B JReny eis ol A ansy sl
dﬁ@|%gtbﬂ\o)bjg!@w.W))J:@\MQ-BLM&Y%
iy e el ey S o 1950 ple b s [ S on 25 s
dy;Baikulb}.@b_dygé\,'o}:ﬂ)yq;;\j;ﬁﬁ»ﬁucjjvb

89



O3l aie

LS 500 5 58 L Uaist Alcd a5 O (Kay s b () Lan ooy S e
Ow\ohc.wrjoléwbwh\f}p&jiﬁ}gﬁuiﬂis) b
A s Ay o 1 OF BV &y e ay G ) e L Lo JSG
ot el ALl oy iy 550 0 @uybuwm,m
@%M\Q(JQJ_AJ\))@\ sﬁ;w,»y;\uj\ 9;45;\.1,.
oS Ol Y o i I Sy Sllaadl dpased 5151 (..wj, s
qy\s”ﬁu;)\yy,gsoosﬂwguwiywmp,iu
USE B Sl et A3 5 05 OLS A3 .«w\ww(’uﬂ\y
IRV PEU JUL g PV VANV .u{uwg&ugﬂ\a’@m
B3 S e wd grlian o pJey) 1R ol el ALl las a8
qu’ﬁu O JE S JUSICTIN " IS UV TS [ " U N PO P PRt W
‘au;ub%ggiswﬁgwﬁ}wsgw\ el Lol
] e il Jlom (om0 bow 4 BU i g s (o (0 g0
Al 525 d 3 el oS Lo B sine Y ) e E

s 0005 Y sl 0LS 1950 ple b oy 45 Olazdl O dy
St ol B el OL & ot o e S 0L 1 i aee e Sl
wwjlaijw@w\a;;ﬁdu}%ﬁ a1 e oyl
o o ez o Y el 1o (g am b B AW ey B0 e
oo o sS LSned 1 Bl Jolay B (o 1,08 (5 g2y 5 gl &) 35
VR ROTERTCHP P JCUR PSSR NEWPS BT p JPN N RPN
Lle ooty dxle g8 e S5 STl Ll 22d oo = 02 Loy
D g S L3 5 LSy L o) oy (e oS5 ¢S 505 4] L4
iV ol 455 Laglal e B s Wles J2as a3y L pladl 3 5 5
goh &l st Jll i) 55 Lagily (o A3 L g ¢ ks
I e

90



Za el AN

M) 1S sy Abl Syl Lk e delenedl ods bLES iy o
Jor 6l B Sl il sl o Sl G Leas A el ol
Aol g ol 5 15 0 L e limeidl ke b . ool 8 ] LS
Preston als O g 2 8,2 o) condy € 5 5,55 eI ) 3
e o gl T day «}wﬂgt&x, oF &) by 5 Hammer
ColS 135+ s e OIS 3] Lo G ,as G, 1 (e i pdae dmeynil
Mq@\éﬁém%uo,wltsg;@&rmwﬁ::js&w\
Dlas-l gl jos oo 3 Sl Colo axpn cdiiie (L) g8 Ly 5l L L
(il o ey «MacDougall JU s dle il poeadl ] Blued]
Grldl Jloel g 3 8,Sll oda o g < e o o5 M)y (Ul
G plozr] diny (o8 gl @J d s (EUas Y BU O 5 580 damseo]l
oda 3 ela> VI Gany Opdomy DLV Gany by cdyyUaai¥l i
W e L G g L 0030 U 6T Ly o 0] 5,504
NOLES N PN PETPS DU 17 I LT S N DI EFUPR PR [ B D SN
s .«a*,_,,ﬁ;ua}qﬁ_n“ww,w\;y:.;waus:u&,mop&m
DS el S5 o eI BV S el Gan e e Y1 5y
ke Juamey OF Norris Bradbury (53! 52wy 39 piead] ppde 0 o 50
el ) e OF el ST L asl o] oy s S ol e el il s
(Fagy 5 o ca Lo o e 3 Load) gl Jpie T3] L ST ) IS
Aoy 5 by pl sl e wpl g2 0555

fels3 25Ty Lo sl o) ol s i (5 BLdl 555
S50 il e e Bl Lol 08 | e s ol pdl ds Gl
U3 Morris (Moe) Scharff 3 )L (g0) )y g0 ceas . Lgld sumadl LY )

23535 eadlite g NT ) 3 OIS (o AT 5 <) 1500 sl

91



RUSUENE

oo il or 3820 ol i1 3 adasene sl 33 Jls 1a 5o
RS A3 S5 o 5 1959 ple B Ognsl papbe B ds Sl o) Jenl
3,5 B OS5 Wivermore g pid pdee b Joadl daey Joondl o
io3h e (1961 21958 gale o i s ) o lanald 5 gl a5 5l
WN\JJL@ Oslom on gkl A Al Hpe 2] 3o PHE
.«L@JMgﬂ\JawM\)M\&uw)@ﬁju;mdw\j
S GBI A e ekl e s e O grinay o (ans OUS
Fas B LAl B Olis] ol dad S5 o capl pall Al L) b
Blas| el il us Sy adomzadl LY 35 ke eltd) gy 52l &
JJ\ Redwing Yuma Le g 32935, ol e Ll S A b \.A;-\)
7,J\uﬁ§gg\w\fwwkswj\j»1956¢u_3j,.,y\dew,~\
ooV el b el o L el Slils ol el e L Jalonll

s e o e A SIS B

R uﬂy%gogwqw»rsz el 08D Ol 5 I

e OGS L UG e T sl iy 0 pdin Sl ) ae 315
ads s Jurg Y 0V ool il i3 e B ey OF T - ol
i s e Jeamd 2 V1 A gide dbes 0 83lr) 1953 ple 5 pied L (ALs
S Comell Jos, 55 Laslr 5 Hans Bethe aty 5la O30 ol ) sl
xiog OIS (S Sy -l ke Jlsb Wiy i b Lnds A ol
35S Wliy o QWYL LM Cotsdl 0,8 Lisls LSl il o
oled o azm g bl pady  (odied omed Gl I S e 5l
pAiS oS el il (g a3 gas Lgp s 50 OLS 5 (1954 ple ol uSldl
s3mes a0l a g el OlowaVh s ) b L el il Ot
Loeldl sLael oa T Ul pay (Mark Kac SIS H)ls o (il dny

92



a,all IESH

Wy s ST 8L (e 5415 OF L35 OV 8500 1 J s i)
G s ohol S I TS5 e glis 5 ey U5 s Bethe ax le
e W gd gz a5 BT 0 36 83 gl (6 smal)

) () BN WUkl s w555 A sl oy xSl i o JU OF i
‘Jiw(wg ablas Cilouls 1954 ple sle /L1 40 & sl
el B8 ptle d 0] Jaldll 5 pa) 11958 ple B Led Oley b AS 5 o
S /CH PEOV [ E RSP [ JOF OV R VL %1 RPN 5 O IR
o el 00 05 Ll ) laenadl (S5 3] L G il
3D e o oes 5 Ladl Gsle a5y L A0 e s st Layl cols
Fsll 8 500 U Ul (L:;ﬁhs\ Lol U BV el el el
e L] OF gy s L apyUaao¥l Bl ol L5 V1 Y &
Gnad JUUs «65UatiVI 2O B3 0] ot s ol e el
Blalt Jo by 55l oo 1t Glas cgleli¥I Blay fans 5 i G 2!
O b a0 oy adeldll (558 525m0 o) 6233 < Le il Aol s
& <1972 ru@}d;\;vbﬂy@\}w ST PLI RPR AW U;,
OB W el (3 o5 s g mlll plascid e &l 15 o)
8 SAl oda i 5 el 5 a5 Ll 1983 ple o Tl s
SV JUVCRURL TN P SRUNESE DR POV SR JPR i
el e S ST asly 5T e s 08 iSRSl il
ol Sl Sl e 3 T il UG O \S 0 e
e ) G e sall maay 0L oS ol 3 g 5 S5 b ol L 0AILI
SVl S eany bk N1 Ly Lol 5l slais -1l
.«olcp\.u}"\j

2} il GV gl 3t el Tad e 0la s gl 015 5

93



032091 oda

L}_:J\‘;‘,.l;~)~\.3545,5 535 ol oI5 Greenhouse Ltem & o5 (5 gl Jaraall
Ll on o 435 L1951 oo ple /5Ll 24 sty 850 b ool
sbe 141 e il 3 <y 1 Greenhouse George ol Ltiws &5 ny
éj};g?u.x;\)\,,_wa{ﬁadjaﬁp\m&bﬂszzsuwﬂosj
7@)&3 Greenhouse Dog & > «ols 4 . wlald BB lae ool ~
s S elad] Sl b b SLS 81358 1951 ple Jonl [0l
xguﬂuaﬁﬁqdj@,‘g)w\w&@&;v)ﬂ\w\q&g}
wio e IS B VI 0D Taidalie Chwos b Jpd Sls 15 4 oo
U3 555 Olad] dai o i) am s oo ol g L nd 55 LaS Lises
s . meddldie el il Ty el s oo gl LY
R OIS (L ryown | R JS-SU R PUSV) P SUER Pt L LN SELD)
;\,,w@})@mwi& bl s Baly (DLt (B i)
oS L 3 o8 WS el Gand e sanal Bl 65l o cols gl 30
P TP SR VU FOURIPS PIvE WP S JCNRE 2 RO pge R RC 7
g el gl 85Ul Clreny . bl 3 Uil w1 J el e RuSiaiadl
;1))W\MM\up}J:~cﬁ,ﬂw)U\MOﬁ.s;,wo\y‘
g\ksﬁaﬂwpgwg\ﬁjo}p;ww)\,‘gudﬁ
i+ gzad (6, aslane Laliel s OF By ol 425 o 31 I 5o
2180 e s U o T B S A Bl B s i o3 S
b e g 8 el S 3O e e g gl bl s3S o
Al S ey St o) dlonad o3 as o e 05 1 5 Jhndl S0
@l HLanYU Ll Al ol bite b ¥ s 05 (Jlazedl e
Sl ST 0l lenVl 5 paidl Sl e Sail Of gl Lo 8 oy
RTSCPESY e ol Bbley JSG €] el o ST cads U Gl
1o gt LS S5 el Slie b BBl apild 655 JLE &yl

94



Zaadl ALY

025 T OT Bl oda e o 53T ) dm g1 Lam I S GJ1 Jandl OLS)
G o5l AL A etales OF 5aedl gledt (L

SRVEN [NV SPPC I WOA P S0 ST 0 WX BIRTS RN

25 A5 Joew V11958 ple b sl foma ke Ol g5 e AU
b3l oy 5l O us LT 3 kel ol ol b il
JICSLT PP ICIL PP ISR IR SN T PR OGS T RO
FOley b Js L LA S U Ee ) Ll BYT s b Legaldienal,
St L las OY LesT p o Al e 8o gdone b leS t‘ivdﬁ;iipj”
s s F Y ) Bl LS Al 50 5 ) &aS O} It 45 S0 (b
Al ponsts o ) ands (Gl) Jaadll M3y L 05 S and g oo |37 3
Fd sk G i ool B0 LS aeas oSl Ll ands (SOB
Lor J3Lacdl €] obloodl ol ] b LeSial A1 Lompodl od 5 0 gl ]
A5 plazal o s .«’L:,.,\;j_;t_fi,b do )l oS A (sl
-l A ans) oo Ll 5 o Gasseadl 550 el wls ol )leiiVL
el o s Y Wby = ool S5 3 05l gare e Bl day S0
L Ul Al SLasul el jlos SN e e 2801 sy OF dany
LSV S e ¥ L ek oD il g L iladl o
I 5 oy 13l (5 55 Gl (e 3T 05 g5 6 e deS Ledl
o Y b STl sl ¥ eSSy S s O pdans ST by
Mis ol oY1 e OLS a5 )b LS 80 0,5 Ld 353 pey pguany Loy 23
ool 353 oy L3l O T sl Toal 1y L cds s 3aad g
e el Jor w385 1S L ) o0 sl sl ped ST et
oSl oL sl Sy L pl e S cpl 2 100 o3 cpl 2 50 lads
Jo sl oI Nl Gan 3 Y1 el 3] e Vs cplazeedl a3 LY

95



O3l e

\)MLS‘U\U'AUQ) b‘})\f.q..lu‘ ‘}.GJ‘\SKMJB)\POJ.MC\@
.«Mw‘}ywd\ﬂw\oﬁdsudﬁw‘p QL@..&L@

JS\ J...a_)...n‘})j.aY\ ol daslie LS 1986 ple 5 g b nel U3
Jal el s sl s e S o At Lrla sl Sl
235 p il gl o BSan EaS ol o Loy § IS (el zmitd Jlax )
S35 e e i3 sl gn Loy € i Ll Sy (A sl
o Sl Jors Azl ods e bl Y1 3lS (Fpbie o D] Say
DS Garisnd Yl (558 5 bl 2AxT 18 us mlns elb
o B L o) sl il Y Lpabdiizad oSy A p s 501
o 5,5 e Jolag Wlay e ¢ 2o 25 e JBT sl pl 2 50S
25 il ) Sl ghaadl S gl G 55 o s i
ae U= John Mephee b Blo 0 senall 125 bodis Lgie o) ais
) o s a3l A e ad o 1973 ple The New Yorker dboo
LY eda B a plad )l ety Lo 125 5101 (5555 Do) o i
Davy oS s,S hud s Syan o ol el O sl 205 2
By b, 60 el Oy ) 12O,=J;im,u-ctﬁém Crockett
35 OF g el ol 10 s g1 g 5 01 ) 3 Ble pimall L]
Lo 2 me I3l i) 105 Jply - lemem il il el 0o Jom O
3 s I e 1S il clS 5 L) (S 3 aal s
sk eSS o plee VN S B s o il s e ST cDavy
Lo Sags ¢ JIl o s 3 A3 SIS .;,:ancbs.l;»@;\a.ﬂ\
.«uuﬁwu};;,b;ﬁ&% RCRPIN

Q\MWJ.A.\;J;»\Q\S\J\Luuﬁu\MuuM\u»dﬁvJ

BEE s slis > g Qj..l.:J.: ‘j.JLS\J\j‘ cmf.a.)u MJ).» uL}w}\ ‘4.»)).,

96



Zayall TN

Gyl e o Oplas Aib &3 may cwils o e Mg Dy g T
32 OV Iladl oy Lod Ol gimy Loy b &l 3] b George Gamow
LISy 540 Blall s il 45 i WSy L (0b LS 26,4 Al
‘@pwwsﬂw}wsﬁ,yowa}@?’d&QVW\ (O sl
Loty Jlast Dlist o5 el S5 e Bl aap) a5 i S0
r;‘u;yviw;g;;ﬁbw\;W\ymguﬁﬁa@%uaﬁ:\,
gorin pdB Lodis s . Gode ol oy S5 gale o) gl Bl GlaaY) ulm
S5 018 ¢l ol 8N jadsee 553 e I3 LS Pl L] 050,51
Pl 5,55 Gl 1 ells b Jsk seb lay i Jwgrui&f&:u,{
ey gt ol A b e A Ll eda e ‘o\{g‘w Y|

" ] s 25 5,5 )

Advanced
Recoverable Ordital Interplanetary Interplanetary
Teat Vehicle Test Veliicle Ship &lg
Gross Wetght 50 - 100 toos 880 tons 4000 tons 10,000 tons
Propulsion system empty veight
{Pusher, shock sbsorbers, storsge and delivery) 45 tons 370 tons 1700 teas 3250 tons
Specific Impulse variable up to 3000 to 5000 sec 12,000 gec
3000 wec 6000 sec
Diameter W re 80 ¢ 135 fe 185 o
Seignt 50 fe 120 1 200 ¢ 280 v
Aversge total accelerstion of ship 2-4g 2 verisble up "ﬂ‘kl' uw
to 2 g to b g
Vacuum yield per charge Jd - 5 KT S-3m ~5 X7 ~-15 KT
Sea level yie1d par charge 3 toas .03 XT BN, 38 T
Bunter of explostons to reach 125,000 100 - 200 200 200 200
Total yteld to 125,000¢ ~2 KT ~ 20 K2 ~ 100 kP ~250 KT
Total number of eXplosione to reach 300 mi orbit -- 800 800 800
Total yield to reach 320 m1 orbit .. 450 - 1.8 a0 3w 9w
3
Payloass {Iyp = 3000 sec)
3% at orbtr (v . 10 \on/sec) - 300 toms 1600 toas 6100 toas
6oft lunar ladiag (v« 155 Wae/sec) - 170 tons 1200 toas 5700 teas
&:tlmr landing gnq
UIB L0 300 ws ory .
o MaT8 orbit ang rerure ¢ (7 + 21 kn/sec) - 80 tons 800 toas 5300 toas
%0 300 s orngy
Tarty'y sure,
8c® to Vegus orbit to Mars orbit
t rl
. Q wile earty orbit (V= 30 km/sec) - - 200 tons 4500 tane
iy .
ad :':l‘:rhce 0 faner satellite of Satumn .
N T %0 300 wi Farth orbit. ~3 year e ~
T (Ve 300 kn/sec) S . .- 1300 toas

1999 ale B 51958 Ao AV (Gpnsd) RS el Ta S pulaally Gusdaal

97



OS208) £ 9 ie

Shalie ugaVT oyl b A5 Joes cHarris Mayer ple up)ls 35
35,0 (53 535 O b S Vb 185 ad aB 15k A5 e
G yny 52y (lennas OF wolaned s sl oa L) aeds Jloy ¢ paises
Slsbasl e e IS Ladd Gy e 2455 sLsVl ol e 25
Mdié@émugui.O?,J\wsg_,;%ﬂt},_wcu;&;w\
Lo b 45 Bl 9 1 gk G cad Sl le 5,0l ey of g AT M
ACAVEVCIDRPRRTACR L1 R PSR JUTPCH W PR PRTUURL 1 e U
O 03] e A3 Sl o pins 255 0 b gl o LiSioy
il N1 55 e B 25 i s 5 Y e e i
LI D 18§ G s 5 S ] 0l s
oo S gl oo L T S5 o e o Lo (ST O ol Y
gt ol A LtV AT O ais 53U p s 55l s J s
Fppball JLR 88 e Ao 5Lay p g ) bzl 5o Y ke O 500
S dle 355, I3 oS O e Vs u\,.‘,J\a.uo.ot\,fszfw
Joog AU camemedl a5 O30 o (53N Aol O groms O 0 Sannlls ¢ e
Ll e 0Y 5 zeial) B3l o b dom (] 6 s BeS plasenn 5l
A cakas OF U b o) dpdly Wl 5 sl Sl e Lo Ol oo Lol
oda O 23 el &le 83L1 o 8,08 deS Ly 0585 O U il e OIS
@JJ\wa;ag\goﬂjouj;xd\upwwu@iwaiw
oo S 3 p g 5l 0] dr o) 0585 el BLS) L aS ol B SI
O ekl Y Lo Ui Y1 LasTl U5l Lo Jigdl (s - Galodl
Leke s ¥ LS el . alS fandl Slsliasl dazas S5 e . 423U
o ol 1) o e ¢l o Tl O ey lay cipsladl il
s g pegms il go ol 5 WL s ) oo 8 #6591 o
LAl dabazall USCadl Slze V1 UAsT13) danYl e il e i

98



Za sl ALK

5l 35 8 s O3y ol o Beler 3525 L 231 05 - b))
033 A SleSl e Jguamdl b & gans gdom ol cals b 5l I
m&s;;a;;..uca,r.uikr@\wwﬂ .)LQ;&SY\K:JL;SJL;J\OA
ol ghaall
O 11966 plo 3 Tydous JB o il o g3l 35 e Il 5 0L
QMM}@;&}E\MO}@YWwalu@C\M\
Cot A Jemadl 33l tﬂﬁ,ﬂr\waw;n Ol jrmizedl ya 83 gdon
M;Mpup\,avw,)\mwwwr‘wwuﬁvwbgﬁ&
fﬁwV|uLpL¢>=ULp>\)J§“Yduﬁ;\{\>JJ\} Jj.u‘wb-u.a
u}l,uuﬁ\urbum\wx,mmu,q\w:upw»,\w,sa\
Za Wil Lodie 6LS 545 Liae doday A5 ad Ly M L (Sl SLa3)
foes g 35 p 0y g gl Sliiedl L diiny A g b 51 B
Joned ol sl 1wl el o gl LY (.,u llana)
LY 5 West Valley Jb w;ueu.:l.ﬁ\ S (535 553 4l s sl
S35 Slisls se oy (gl 35850 lads S Sl il J)ﬁ)‘:’
ethed waad Lpnsarnd o S Jgsaadl gy sl 10 J o (e
e Uyt gn o o Pl ns dny o 58 J51 Sondy By )3
f e Al oyl s L el e e 83,0 100 e 515 Jdell
S palodl JLsl s 018 i) 0p 55 sl o 3 ooy ¥ Jomall 1
S A pa &L O U s 5y Ll plaseruly o5 JUl el O
oo Uasll (oI el 3 Bl ods £33 o b oeld iy Lo and
c oY) ol
b oo sS Bl o) sl Lk Ol Oloy b o 5,0 J5Y U5 I
ple dio dnaldl (3 3k Oloy b O G 1953 ple by /5B 05 e

99



092081 £y iee

Lo Laadt S les OF o8 Bl o jlge OISy O3 )1 OIS 5 1951
Jondl (3 Bslas o s ol i8Sl B s ooy Y LS5y Y1 o jles
COgess) g pin b das Lachs (535! TRIGA Uy 5 Jelis %,-'9’\1)7 RIpe
e gorma Lo NSt o el 2l s putlsS elaxlly Lpens Lo sl OIS
SO ple sl sy Ma By L & lie &) 5emy Jals dor > AS Ol
U ONS F RUCTIPLIE TN VIR R SRV 1ONY: JULRgE e
5 olS .Cj;\,oup\jupwmmi@ogmd,quu\au;
EAUINS DY WST NG INEPIPE ) AR Ve (PR TP S eN ]
Ll e o8 @i 3 0o p Il oS0 o)y s Vs Sl
Lt Joe el3] Olay 3 ol] o (5531 (5 a3 el A g ad OLS
,,,Aiu%;mj)m O @@)@R‘w lia ots; PR SHCON]

idenll sl Tt 535 Sl oy Vi

lﬁﬁj@f\)—c@w‘)kb@w» ZMoeScharffg_é)Liyd}i;
ol e cinall S e e sgd iV el e Jladdl s
i el e Logs Gy ol 5 o el 3000 ase plSU 0585y
Dol b baspd Aol s S oy S Ay ¢ il il
gﬁ""\i“\":’ -Ja.i.a.éj s}a). M\&L&(:Jiir.}' .9\))1\ ylw Cf'.b:'“’j cc—L;.iS“
Sl ke 3B bl o gy Azt 0] el

100



7

asllall 4353 e g ALl peSll ol H Ll

oo bl oG a5 OIS Loy <1932 ple ot [ GhT o S
Ebe B LloasS 8 pminadl ) podl ol ol s L5 (g p sk 0 50
35505 ke 0] ol &bl 05 (Bl (3 O gl Oloy b OIS ¢ S
AL Winche;ster g g Aogds b SIS ad e e Ba ] Twyford
‘MVJ@@JMQLS» :d}ag@)m\wyo@;_ulz:i
oo dedadl g g é)%L@.:.sJ‘}\u..S Cils claj\);;ﬁnr_@\_é_;_()
Sl o S Wby (Y Sl ey ol gS0ly e lip SN e S
RESUSER TP NEET [P T PP TP TG B EUP [ PR U
oo el Sl LY il e JUd oS il S ol )
Of au Y Taa 0F oy b s, 83 o de oL ast Y5 ol 25Oy
.«d\;;..s\ e e ool ol dj,u
0 oY1 e DS Olay 3 plazal e @ ol 2 xSl o
Alides ules Verne 0,5 gz gl 1o 3 CISU (e g a1y adll
[NV O 15 3 aaledl exMn domy iy OF J35 0oy b Ty 20
32l el o p3ladl) sl Ladll sl Gole AU (1932 ple e
L s (e 4 ey (Sir Phillip Roberts i 5155 pled i dis Eros

101



O3o8 £ i

o= s 35500 el del Jlow 5G5S 5 SN el e &
Olag b kit a3 .Q@,Q‘JV\MJ@;;Ab@,J\wC@yﬂ\
el Wi i1 G e (S U LS ool s o A1 4200 Sy
e O o Loy (A A M dglie Ao JJ ol oy (5 005 ol
I 8 I O ple 1t e Toy Cudd ol JUD g sl i ¢ |3
,;EJ\ b e Dbl Yy A i o1 laed s NEN B 45,53
sgu\)wu«uu,z_@w\jC;M\Mt\ﬁiapﬁuuid\ﬁm
355l G ymenne (ya ol 5gb 55 U1 (ad pisis G g LS 3] (6 el
éiﬂ)j\.....iyj cBarbicane[)Lﬁ.ﬁ)L{M)wixﬁéit:b)d)ﬁﬁwﬁ
EPRERL YO VORSE { NP LI | CATIJC P [N [ RV

Ll

Dlag b O 35,1 b s Lo b ol 45 48 O Gl 0 3y
2 Gl Lol 15 W ad 25 50 abs 5585 Uy s Bl 3 s
e iy I35 B e it gyl 2 S g5l G el
PARPRUPHE fuugéi <1865 plall e 5Ll ada o A5 ol
SHBY! e J b Olay 3 505 15 calS e IV Akl O 5 J g 4
() 2k BW o 28T 6D s ety b o) dediiiay Ggun (51
Sl mhall b a3l sl VI e Bl Al ) R B gy B3 sl e
35 - ool sLadll ) ds GYLY eS8 g Jend @ilied i
O @1y 0, <) L3 Ly 5 5l < Columbiad sLia g 4 wasly kel s
eJ.:.e\.,\}JS%;eés\}..ig_,.:l:sﬁ.J! axsy U Q\};Mriajﬁ).la.d\cabﬂ
po Lorl 320 05 1968 ple lass po ol 0] Begad Jalasey sl s
1958 ple O gos50 g3t Grgmd A5 Ola b Y sl

e s e 5150 O llall el W s Slle Oley b 6 2|

102



B D3 Tase s Lb < =l Ll

o2 ] spad el Bl Jam or YT e o Kary el el
s 150 Glaes 10 oYV sl 558N o 86 ,mad Gl (5,21
o ke sboa s 58V (e AU A ol 85 s el 1] 6 0
REENCRUIEPL R SENUEIW PR PR W SN Y [DUEI [ B P VO]
gl gy ) ol 1 el Badazall ool o5 ) gl Al 2
O3s) g3 O b Apollo sl ol &5 Lally sliadl) shay |t Gldasl
otz O g5l g3t Dol OF o ol 8 @it e Wil i
G st (pn Ky Gondl B L s Geloerld dnodl 3 5l gmis L

O P VSR Vi PUL LT I P PRV PR PP

,A;;ﬁ)j@,;&)g;mw\ow}w&giwum e e

Ledied 12l s Olaw ;3 I Loy . Wernher 5,3 .t Verne 0,3
Gasedll wiliedl S 23 B OIS cpL Y1 Al S Bladll ¥ JL o S8
.L«wajej\ﬂbb&g, 0 Jam sy B e 13
H G flas g oo dad B LS o,V 0l 5l (pddl G el O s
S cc'—;“.)\).a_ﬂ.g \jJ;QVJ((WaroftheWorlds V'Hyd‘ > Ol gan (Wells
Oloy,b Al 1934 ple o> [U3Y1 O lS 19 )l . Embied) sl
O o iy, b 0L anelis & uST Les 630 J5Y 5o, bl 83503
S35 3kt SLINTOLeNI oy 1ASS] o sl oI s 3 oYl
L\-l}‘ chu ol dl Lol @)\j..,a islie] @)JLU Gerhard Zucker
Sa5 et dgir 1 Lo 550 81 S Bollay 0 dmenell Mo 2m
fodir S| ae Gl 080 1 AISS] 3 p3nd ol o o 0L b <]
)M}@JQJML’) c@j))Y\B)w\j\;ﬂxgw{M&;;))u&ﬁ
ol BIS 3 Lmss 55 (5 R ) e ol il 35,8 el et

.«VJL,.J\

103



O92081 § 9 ne

RYCECUUL IS W JUPSDAL EURTIT EOR N COP JOUN -1 P
10lossd 53 3 - fasleadt Via GO p2ay S35 O o Lymington
Al A B g Jlimly o graly - Olre D el 2kl A 15l
Isle of 3 5 L35 ¢ hais G o Ly 35 O (e LI 0,V e
Ll 535 el eln o ik V1 et (B o (Wigh
£ d i Vs i ol ey O Byl sl g amy b
s Ll il osalbly L lall W ol wlsh Lede caall
N e axl) 5 L sley e OF e Loy ¢ B G o i
gooball G 1pnd o5 o s el n L S5 ity Lo Gl
o Wl dal g 3N ) s Lo Sl G a1 L | gl

R PO P L e B B T JC LU PR JEVAREY
JUA! James ol g 3L LS (g AN U o il gl GOUDL
oo tlax] Cibge fom Ol b O BN GG B Sl s
3 O L ey o Shadl g2l ~Od AUl 551 o S - 8503
G «Wernher von Braun O 033 5,0 aieo ) il sl Jp2 Yl
OF ) ode ai Sy 010 08 5 o) OLeVL e 04 3 LS 1k
Dlae 3 sl delis 4alS e Ja Y b G V-2 5D et ll 25 5L
Lol B30 Sl Gads LIV ol Sl c3ls 43 L elaY1 Al
Sl b oS5 Jaib sl 8 ey Lol piie 12 V22 5l g0 IS
s 3500 &e 5 ,AAST] (o i) GhL! o e Ja3los ol el olda
Mooty Lgalsenal 518y gl ally 5,0 I3V Sy Oloy b d51 el
S3I s B sh pas L bl eladll ) oSl SIBY sl
Ui 355 50 V-2 511 ol el OF ceade Lkie 1L 5 o Gl 5

55t 0 Blads oo 50 $Li 1 o 3 L pLYI ] 5,8 55 ol

104



Bl T3 Tase s LI Ll

21 Jras 0 Tono 0585 )15 calS U3 Gy OF 5ol pllazad 13)5 . S 250
O] ehe 236 OLIVI OIS 13 ¢ ol dbuy ool s o 1) el
L 5 O ans Wlady 5l Ling e W 0,85 0 6 g2l b Lgnio
i@OTW@%j@MYuTgﬂ\;L&ﬁww\rj sl g

JGaall

Loyl J5055 aalr o) L e 1,2055] Oy 0 pole 1947 ple b
ety el QS ol 5dl vnd OS5 - Hans Bethe g 5ls Ol 2 el sl
¢Rdadatll 5T Ay el el il L el el 5D 0 daie oliansd o)
L5 O b L mola VU pled] ald 056 OF OO e ey ST
pste ol A5 ol Al Millikan OSLe el osly 85 pmall g ) 6 ke
b Olay b e B (S o o] O g e 3 L i 6 )
Blpe I et gl 0 1IN Loy ) B2l a3 B2y b OIS s
8555 Jaw Y o s Al 58 o Sreall Lalie oyl e ol Jhad
O LS, RUPEIRR U PRV [ USSRV g WULS Ry TN
dool Uil ool oSl o8 e pilas 2,08 b o3l o e
Mia 0S5 ¢ o,V o e oo sy 1ol o ol oS0 Jaol a3
) sl Gadasy e Bles (ool g >

S s | gadal il sl g S 308 i 5 Al b

O s Lyl g VT ) Bethe 4ty SISk Al s S o
oYL B e Olay b sl S5 Bl a4k ety 3l s gl
o5 e B L A Bl 65805 Slele £ ,00 b et
Sl O ey ol o 1 5d uddl sloladl el aay 5 303 ey
B8 o i S ey 58 O o B BDINALE e £aS
PG e s Lo I3 1) Oley b LT 65 Rt il (g et SN

105



082001 £ 9

B et sS B Se o VT e B 05l Sl g (S31 0D
NEVTIPIL. F NS PR PITISTRUEICN PUTIC it Y A CTC PSR PR
JA.gLG_;,JT sdady OIS Lo (galizels 1y ‘r-é-"’[-:"g;;“f_ﬁj O g2y (._@\L@J

SIS o] JU Lae

fTumhzéiu.arST Richard Feynman Olesold 5 Lo 5 Oleg 3 J.;U
b el Ole b o] 4t U5 L s VT ) 3 el slalall s
LS Ll e Bl syl b aUall a;)sb.,»»r.ﬂpg_;fiau
o ol B ey Slls o) 1947 ple gl ) 3 B cnd y A3
VLl ASaal Olay b Jds A SO ol 33L1 o A3
g e e B e R e X
30l el sle Lol ool cond s O dy azas ) s gual
BJ‘..:':)..?-&BLZS‘)Q%WQ;‘#};EQ&Q\H}.J\N}FAJ{M
ST v PYRCU LRV W ST ST P ERANY ¢t g G o B
oo sl g5l b Ul £33 o) Loz 53b Olanls OF o8 . sl
Y el alslay (S0 chmmnall SLL NI B any 230 ¢S L)
Uz A sl e s eI 5L o3 Ll (6T 015 s
Pl Oley b amd gy Lo My Ll el Aoy (e dland) o] SRndy
O ol g A (S ¥ (5 4 Lol (ST SIS pdazey s OLS)
Wﬁéﬁngc\ybigo)irjbw1yd%05.LM
eV ] Jawdl e sl I3 5 dnlal

a3 oS o gl 4y b 0580 oe Oy b Olesyls Wbl 235

Gy madl ol Ll o pblos Ak ] mazid Ann Arbor () Ry
o Ul 35 e &l aiy b <SS Al Julian Schwinger yxiwas OU 5o
;A;\su)@sﬁ,” fadiin s 2255 25U SISl e Al (g5l

106



Gl 3 Tase s LU I &l Ll

o) s il e B il Olanls Leads 2 ol LagYi p s )
O}QL«Q»Zdujupjﬁa.éus\\.:\.@_gub)bBethe@LngJé).@.@};J\
Sin-ltiro LU g5 5] = o @Il n iy COLL po B Y1 0dn 0
e ol gyl B Bl 35 T L5l ge &,k )3k () Tomonaga
oda ey J55 .ol 0L Lagie Aliies 55 puay 250 S oty L
(A g b By gean J)5S daelr (B4t Fle L Badie 0] Sleslall
ple waos any P Good ol Ele A By el Olay b dry 1S
izl 0] cia e IS (Ol il LUge s Juoy5 A L1948
bl 3 =V e liises b wdl e dly JS S0 cleds 23050
Wl a5l O Loty prazow [l g o1 o e 135 . 20000
el adg) Joudl rlie g ey Oley b oy ¢ 52I0S 0] IS 1 e
Cja.l.uirjjijj.&}_”“ : ubd..]a_”g_a_:u» AJJ)J-D&_&&SU‘;&}U)
dej rﬂ‘w&w}wbby\wb) u.k.au\u.,ojja_:\u.l}‘) coc—\JLH
YEWC%MJY&‘JAJOLLJJANLASWJ c%)\oMuAg.JUH:ﬁJ\
SVsbaadl S el 5 b L 185 Gl 053 e 8 Bt 3 I Al s
Sy anmgie b 52 Olold Ly Olazad Al p g S5 rid Lo s I
OM‘}SCJ‘Q‘M‘OJAJ}YJ Jduﬁolgﬁ\v_s‘-}gmuwu‘c.a)ﬁ:

.((C‘,..p)_“ 4._»L:« g_&’ u)Lo s ;—L:...,Yb

Uy Oloy b o3 1948 ple s [USN1 10,25 e (a aldl o

The Azes o] (OLaily jaiads LU go i die plad ¥l 0l B0 Ol i,
Oleu = O JJLL,J\ JUCC RS < c.pj &> Physical Review»
sy it Bl il Bl T Lol 235 LS it s

107



092091 £ 9rda

ST n 1959 Qe B Lol o s oolanl e B (39 Radia JsY) §pads Dhassd

33 0 ad Sl Gmose s o Gons (O Dy ) gy (gl el o Be pe
aaly e e A 5al gy palan el ey (oS Ao

Bl Sy a1 T 51551 LodS) s 3 J sy sy cB3ds Slons
3kl cead ity 5l e Lo e A 0T Oley b e Ly s s
[5Ls o IS gy Homadl 3 el s 25 Oty s 55 dnalr
Sl dgme b Laslad) Lyl o) BLSYL s s (1949 ple ol b
s e Jramy o) S .J.HL@_:.{}TQ).{NL@}J.:_S\;:J\ {Ledizadl

ol Sl

Ll e sl il B A5 e ol syt s
S SIS S5 6 U el 2L Lag e 25 S
Oleg b U3 Cr’;’j By ad e s 08 (BURN e 6 Rl slaadl

108



Taladl L5 Tase s LU LS oLl

o b o T L Wl 5 2 Il 50 O sk 1953 ple
Lo o= JS5 el 21 e Loy iz, oSO e S 20 0 10
odn b e btz Y ol g e g 3 i ) aailan LS T Sy
P e el gay sl e e il WS sl O Sl (s
Ladle OF Glay ¥ oIS ol eclis gl (g ol S5l o ¢ o IS
Vs edis oS i on ol 1l e iy 5 e 0351 (gL
aladl St O oty osels i s il S i sl o
O] Wl &y o OF Loy Ladns s U s 0SBl
*o e oSS A dsadl B ALl el 5,8 (SIS )0l 8
Jrs A ol a5 e e Rl Laalin (e 2,2 5500

S e b Lend e e Liilos 5 Y

8 sl sl b 51 T sl 1 Bl oda OF e 2ais

Sl ST e T aly b e Lgide S 20 ¢SO Ll
b 4000 O35 3las &S o 8 sl ol y 05 ZSIN (g3 Al gl e sz
Cu\tg.uucabﬁ%;\b .aﬁ@l&w\sﬁu)ugwx}@};
b Ole b s (Al oS DLl e AUl (gl B Bl 2335 T
uJSL;j\usﬁoJ\g;C@» S b U REN CO |
Sl Sl Uy seadly Uy 5l WU s s s sl s e ad a
Lol ol aill s &1 8 el s - gt e ol el e ke
Jo Dbl et £ a5 I3 3 Ly 05801 dtins (5,01 2t ISl
y@@gkﬁztﬁ\,w\faﬂuyc@mwaﬁpmw L okl
R T StV DU PR SR /- eV SCIN | USSP
i el el Sl SCnlin s ol dls Al o e BUS Ll (g 20
S 3/ PR PV O [ ON TR | Zo BN el il ) Lo

109



32080 £ o

Sl Yy Lt il bl e g Lo glns Ol pred
Logh oSy J gl 0de SLaSEM Sl S 15 Y Lt Sl stz
B e 5 el i el 3 B35 5 e s W
ST oty o S Saliys b oSO 2k n Lt e a5 )
Jasdl s sl eSO oLl e Bl il b DUl 155 Toes L5
S Lo o ol Ly 263 & s s O C—’ﬂ—w b gl a5l

b 5l ol st o nslzed (b dob &l eds OL (ol (ke

A Snd 2l e o 5T ol ol )3l s 50
oo sl 08 Olasp 0550 Ly 25 e gedadl il JLsl) Sl
‘ggg\gwﬁpop s Uasl Mb sl L
51 A Ll 2SIV 8 gl ded el el i dids Dbl (5 2]
i;JU\ sl B 5L 555 T Ol w5 Osuosl gyt s e
IV eV O o3l o sy Ll (sl SO L e
e Olag b oo Ledkisy Al o JlasS) o AL (0 52 O sde (0
il e aloamy ol i el 00l g e s ALl eolizs!
e oy OF a5 Gellaxaly OF o) e Dsaloe o 53l BCCEEN|
Jads L 3ty e Lad Sllesdl (g o OF Oy b dsllazalyy (L)
Bgp Slily (b 4000 05 Blab Lohu SNl Joris O sk ny
s i gp i L O 1 g Ol b S (i prall B G
555 o35l oon o U o 18 loie amy (55301 WY 25U
Yeaze Olay b Job O Ls oy deula V1 ALt oo 03] UG . 0AS ]f
2 A Lmxs Bl e SIS Des S 3 L )80 0l 4y B S

Y ol Gt ol 25 5001 B30 5585 035
S Sl B I 0 235 Lalomal gl Ol 3 ST, 55

110



Gilladl &5 Tase s LU <IN Ll

0,58 o g aslazal (e 03 il Ao ey sdide il o3 2SSy Ll 2
3lad el Joe g ptedl (3 Jondl o (JSNE i 3V 502 OD-
Tiall 55l e oW ST A8 dl l analy s sS 5 e L3I
3 LA BTy (gt B e GOUas Sl Jladly Laslll
STyt 5o MY dagad Ladasill WL;J\ gl e el
Jordl Oloup s g piadt Mg & Sl alizall o) BLS] (2 41
Flaadl o o sde e 50231 Lmen) 4o oY1 et Sl I3
a\,,at..,gus‘@w\,;g}:m“us%w@,wm&w|
JS 0n S e Jomy s sty IS g teadl Ul b b 2me i
SN s ¢ iy Gaslid 0] i gl s ln (S e
Joro et G5l L SLal Jee SIS e Gl gl !
oo boonai ks Jor s 55 sl il U sl o nls LISST ey
LGN Y e See 55 J5
adnd oo 30 pa Loy T Lol ey Oy 13 0LS) 205 J iy
@Mpwouogvi@oi@;%&ux;, L aasb 5 ylgan
oiug ‘O,_,.T&:Ut;seoi%xo%du cgradl e bl a5 55 el
otign il 0S5 OF 5l ol s bl 3 amy B L33 055
préﬂj@b@éﬂ\&)\wbhjﬁH LS)’LL}H&L;
g S Jors 2 mee 1 LN AW 6 g Lpogin Y 1 L ol )
P ¢ i ks Jony ook OB L o ply g ade Gy ,ndl 05
o5k Jorl o Jigh 0 s dRdl 50 8 ) s ¢ 3 IS e gy s WY
g sl ) 33 e Bl Bl b Ol i oS0 L0050 5,0
sk o calall il e W18 2l WL Wi Tred e deas
ad pdeladl sue OIS 1959 (’Lpf'“""“' /J}L\J@w@@ﬁmj\ <S5 bksd
phred Lol 5 AN ol a5 3 4 Llass e ) ads sl U5

111



032091 £ 9o

Ll (g gl S 5 I8 OS5 (S ol panany Boll YT Jilad!
ke s Llae 10 YT 0,5 06 Sl colS5 colind s gl Taald
S S mad) asleaSIN a3l o0 052 053 b s A L) Joms
LI G 85 Y iy hay Sladl) el 1 daod S saoed L ySdl 00

a2

Lg.;;g;s\oM\Q\ﬁod\desyoﬁ)j@,mM|w
PPNt 1L SR O 1 PSEN /RN EC JEVRVIDUGE I
a?au\@zj\g;aswazjsh,guaswoﬁﬁiwuwjﬁw
ook a5 808U O gl g ptn b 8l i ey Al SO DL (e
o oy s SIS ity Lon 2SSV e
LA eaad IO e 05335 5 L Jas 1 85018155 )
Pierre 55 o Jsis ¢ 055U (6 S Bl CansSs  AH1uwYly ¢ e sy
11958 ple i b O sl grie B fiAe b Dlines Jos g1l Noyes
ol o pelae elax 0] e el (] Ledis pladl ) saldh O
O a1 Tge a0 L1 a0 Ola 3 B 255 . a5 Oley
o el LS et o (U e S 3de Sl e 36 g el
5LS Bruno Augenstein uliiié sl yis  4edd Gl Caol OF b (el
ST G B B oS 05y JUdl oV s O] JEI ol e
LY sl e 28308 U1 s bl s (e 8 alis Slagal!
eladdd

O Letie 1958 ple sl sn [hsed rgd (b Olon b S Lagd el 35

Lo JS 58 e 2l s ol :\m@@q)» ISR FTYSIN PPN IPY
OV S dols o B3 S0 (s LA o I mplie ) eakas
S oSS ARl ST elandl GBI by ety g L_gj));;i

112



B L5 Tasay Ll g Ll

wﬂ6Wu|uywduwuuu\c.hwmw¢,u\cmd|
L,JM‘W‘})MJJJ‘MJ.AYHJ.&J J,Jljﬁ.a_,r_lud Gt 3
\Mgwmsbg\ww&;w.@q#u\ﬁ; .J;C:L..«.i
odn 85Ul NI s o] (Ul ds pali g sl Y

o 3 G W) Uyl oy OIS Lot e 5L s 2L

113



ol o ity

ol 4 OLST e ol e B ondd) @B e (e 1952 ple 8
Q&ﬁcuawss\ﬁamiuuws}a;,ﬁdwd,\;m&@
3}.wxz,,gsuwawu\s,ﬁ\@\s.a;;sax,;sya;)&,ﬂ&;i}
wpggﬁﬁc,sgwb}&mupﬂ&;,&#uwi»:J,Ju,dljs
Lo dnl dlamd b U Lgmis 5T 0 Y (23N and cu G e seVl
- ‘ AL et g g le
iy Bl S ey onnl (S O phomy () M1 OIS
aw\m&;:\,@mwéu,)uir@o;jqua;\gj
S gl qalgo ol Odedl pads ¢ adilly O gz (il 0 e
o i s Jail B3] Jro L all el ey Osan 151 gl
mgﬂxcbéwsu,a}ju;iwjgo\,wua.;u\du)x
Lo ans gy b 4000 O35 E5LAD LS o o Jio el Banly o pd B
u)&uwr\xﬁ\wuucaajjbwym}yu\ﬁwwuﬁmﬂ
AMLLaJSng;uJJ:uj.b:\ J.;Lj.auﬁfm)w)\mbde\f\ww
y})@\@\wuwfpu\)rpu\\qstjwmy Sl
JS 0 Ll 5 oyu\@j\@)uwwwu}uuu}

114



ol o I <

Lew 31 o) S 225 ey @5 sl o Al a5 13 g 5o (gLl
& o J gy LS < €Ogle's Balls J.:—_,T oS ey L s_éj.&sj) Aller's Balls
O J95mndl i Bill Ogle J.:—)T = (,_wl., L..q.:_? «Burt Freeman Olas
el o LS 5 Juddll 3wy a) s o U (s gl AN b ol
Teadl g I s I pnaial) O3] s (Gpde Sl g e 5,1 I
Sl golaall ol GUB] e (21 53l YT Ol aas g1

058l e 5,88 50 U5 a5 a gl s g

Syl B3 B Jamy elsd (Ile (1925 ple sud 50l T S 0LS

;..;JJ\%;@.%QL;;?...M;J\J:UT%;;UJ,ATU»}JQO;;@ L o]l
Iy 45 Aol o) ol O s L &gl 50 1055 102 o 2 Sl
- Caltech SIS S 5 Sl wbodl 555 s 315l LSy da )Ly
C oI g el s I e e Bl ol b5
D525 B 8ol Aamadl 6 iall ol 5 Ol sz, Letie LS
o el A ww\uﬁwwwm‘w LLS &> Enwitok
Bl b Lol oW1 S Sad Ll Ao lsl bl oy 1 5 Gl
bils o8 G B8 000 e g A &yl O S 86 B 3 Ay sl (s 5l
r,,&xuj\c@}ioiwws;oﬁ,)i@p&pJ}wwﬂ‘@,;g\
S ARPA &) slatoll & ol o sLie S 55 oSalls JI o 38 10
Syl 83L3 S e Ll (658l mldl Aol NI 5S e 231
e SN Legr o] o 131958 ple 3 &gl Sl skl
Do O ol b adaay (ST sl )lasly LSS o 4y ey Lo g5 2l
Axl; 8,2 Sl 1Bud Pyatt by 5 Jai S5 i L amadl L b da
| pnslid ESIN BLAN Conl gadl O gty Lol (g5l B n JS OIS o b
CMQ;;;;&,AJl%ga,a:ﬂuuH;bLy\,@v,@wr@wi

115



Ososl £ g

Seaddl sl Sl Lede s - (aLYT ods sy 25 SBTY gl
sl Jonn s o silosl S 555 g il S8 o) wil> b Voyager 2
981 ple 3 Jos il e 1979 ple 3 il bl e Lo NI
o ola s A OS Lased s g iall ol O Tz 05550 pendl 0L

N B ER P PRSP F e

Aot e o el 1 sbadall Vg s 01 01 N
) p sy 2 e AU LSl s gy pe g (Lew Allent's Balls A
roladl ) T Lot ol Cinazia 25 (O (o g 5!
s 5500 B G Sl (a5 aedS I enatl) e DU Bl
o S L sy pe ¥ Lzl Jl Clalioe Ol gl elys e oAl
e b 5 e Ay il o W Bl iy e
oo b Lagclall B A s L] s 18 (B e o0t
e To 3 10" e sty el 55l Y o 8 hs £aS Lad] el
o A O ey 55T a.,,:m@mww}ausjé;u\ﬁ;)%@\
o5 355l SRV Al OB cple JS Bl 5,5 Jdas o
o5 535 OF o p ot Al Leday (A1 &l B ol o3 2S5
o e Bl L s N e 2niSl 85 of Sy Yy s S
Laly s bols iy oMelie Jirls U 55l o s pogll cinad I
i) et Ll sty 1 23] Sl oy iy 358 e ol 23S
G5 pdid ¥ 3L a5 (a5 b e 5,58 W L Miay )t (555
?éw\mgw,‘rﬁjﬂ\dﬁ}i b il e oSl Uy 55l

U’L’UU'A°)L§JTL}'>J{‘JJ c)Li_;‘)I\ﬁJ_oJ.:Ju\S» u—ﬁjjdﬁii
gty s ol OF g ¥T o) 3 O Lake L b I SSSYI ey L Al
cr)::w,ﬂ‘ éi UUa..:.;)U ;\LG asble CLZ;}! é)‘fv-“ L«S.ﬁj'-n CM\ (’J*":*“i OT

116



ol ot el

OV oy S Lol 83l gy Lo g (353 OO Vi iy 23
Gsp elhad s Sy S - 3T pare ) e e Ul Uy 5l ks
bl elas Loy 3] ALadl) oy sl 1 3305 e Lo iy, 5l
CL,L a1 b a3ldl adin Bl 0 S iSy Gously ALl o ST i)

BT B me Bl oyl e e oy 2T SN

ar Gbaty ol e ] c Bl tam b y5 T ) =l
T o Bl e b b 5 i 2 Lgalis 50 pl B3l e il S
S 5all e 2318 3 - Dl Sl o ntes TG gl OIS 13 (5 5 o 2l
¢ A SV Balodl s 13) Lo bty = 5Ll odoa e A 5aS Lelnll s
q}oﬁ,ﬁ\ aguoLﬁs@u bl es Codiy e
Jim dlos (B o sas o8 s Lesy Gl Yl O, eda ases
Lol cdess &l s 155 L ladnid Sl as 845531 3 ool
e L ss Lol aslall cons s g NSl e ) @]}Jb\;i
wd}lacj\ﬁ))@usm a@u&@bowﬂ CJJ‘JJL.«T‘_?J
iy 28 adall Lay Lol s Oled 5l o el eIl Loy )Ty 550
GoeS il b Ll s L 0L 3 s S

ﬂoi_oﬁ)j@rmwidbng_@wa el COlS

st ol s SV ks a s Sy Lo ST Bl conball a3 ) S
Py U35 S Gy e all b eliadl amy Liislo - ol
S Fo0 C}J\ sdeB e Jb i ol LJL_,JLN(.JJ o;w\usumi)\ oﬁ}\
QU c&ﬁwujw\ﬂuyw cL;F\MJ.x,oL:Ua_ujCE_edl.o
u.ijp-‘r.’ .«A.,J}I\QU_,U_L:,));,«J\ djbu cL@.d_l:-J.:wo}Qj CJL..&)J

117



032080 & 9re

By o Lgndy A 855aedl bl e bl LY dos Lod (6 31 4 23
Jres b ploYI o] sl 3 5las <lS 5 < Viper ol il sda G
e Sl

JJ,{‘\;u:;;\ﬁdéww\ww\ywyuéﬁiﬁj
LT ol el odn b o Bk BB gl Bsledl sdn (e 1S
ele Jo i /OLM%}J.@JQJTeapotg)L?JML{@fég)L?L}OﬁM
2550 RAND 45,5 e Bruno Augeustein w\:...:..&ji P30 Jeh o> 1955
5y gy AT Ll 5 ‘uijuﬂugwmyim Lo sl
@TM\){“L@AJ”LSJ?J.;?LQN\oleiL@LﬁoSbi)L@ﬂbyﬁﬁu
ol sl e ol cpstdl e b gl By U5 ] (B ne
Leler plazals RAND 35,5 3 febalall plazal gl gl ol ol
ool o 1] o ) lSG] O 5y 1518 ol sl B S )
5 4 ) CJ\SC)\)L&U\Bﬁbwu\@)\{d‘&iw&w\{eﬂ\Eﬁy
L“;':'L:ér,.ﬂjqﬁ‘d)‘\l’;wd}@jma)wdﬁ)éﬂﬂ\é}ﬂ\
o35 B3 1957 ple ol b Jblis b 5 Jil jaihe b - Sk srm
YS:L‘:&:«)}AJA:JL’;&&:X»LJ\ s e J>1 «Tom Wainwright <o ;o s
¢l el Olaaal Loﬁ J.S\ 55l oda ) JU 5 Bakelite < KV Joe &5
oﬁ,j‘\;s,dw\u\w\siwgé,;wig\saxaﬁ&m)
OJQLL:PW)UM»UJ%JL'JAGL}.-D) ‘BJM‘Q\)L@Y\M
e b S 25 (0 15 85k sk S e e p S 100 Jug e aSaudh Bsle
M o 50 i o S0 M T s O Sladl sdgd AasUl Ol O
T )Y s i3 08 o e i n slodall g s g1 1Y)
o G35 A all 23 1955 plad ¥l | 381 o alolill & 2301 S
dﬁ)ﬁif_ﬁf*‘é‘\b‘uﬁ""“ﬂ?‘;}“ﬁﬁ‘dw;

118



U ICARS

o g pmdl GO 3 &gyl ojlntdl lam salas ns s OF as s
@ots.ue_oywbw\woj,}g\;@‘g)w\oiﬁ&m
Bud o ol Jsy - &gyt bl ol JEENE LS5 ke 040500 £ 20
Pl ol w8l Luly 52 Gl o S gl o) Sl 0l s Pyare
LV S S 6y condy OF o el Sy B3 e 15 Y L)
Q.ASLSZ\?);150000JL>,=.»M3,|J>J|ub,;@oﬂasgﬂ\sw\
>u‘u@\x\;w\sﬁ&og.awum;\ns)\fa@;@w@qﬂ\
S Lalast dague o,&:aﬁﬂwasbwmy&u\’,@\,ﬂ\
Z.ALAQLE;-)M%;At@i}“wtyéiMSﬁ‘y&b@wgg
REORC R ET RV R SNV I B+ RN FOTHRRIC SR PR SR SOURN Fo
5 s o1 1956 ple 3 1anT ST 001 StV gy U5 Lens
Lo a5 OF 05 Lgsla ol V1 odin Lok iS5 13Lad Olaral
&w|ﬁ#g)wya>mw¢g}:ﬁ|;Lqipwswip)wc?h:
Sl e il a5 I YD 10 Iy L il 23 535 ol L
o) Lol 5 L s Lol s LT ol Lo IS ¢ s 1) by LN
LS el i o e 0 G5y LS Lgagd slows O 030 ol
LA oda aad L) Llacal Lo Y
QU] b s Al or T s 005 5 oy L T
S larlie LS 1 Oles 3 J 4y LaS RO PR PR C LN
O o LS el Blasa N1 vde 0,00 Lot 15,05 0 Jaldl e dyaadd
S o e w550 Sl 50 0 Ll e aad s cns)
Rl E- AT ISP WS PRCIUY PN [P R PR U SO PYPISN
o Ol e Az L & Lede el Yy i3l e did Lo
oo Lol 35 aomen ol s (it a5 0 w5 (sle

119



032001 & 9o

UNCLASSIFIED

sue .. ¥4 Ses seex Jas wRER see
. . T s e s o @ . * e
. * . . exe * vee o o
e - .« s e .
.. LIV R I . » .
e " eew o sux sesr e

seny 288
M -
- .
M IR
H .
csve 988

PTTTs

s ase Ress »e¢

" UNCLASSIFIED

aliall s A\ 078 ayW ja L2330 il 11962 Ao (e 200 15 AS 5al o 5ad i
gyra sk 8 gosaly My 220 2haa iy @19 g il s Lass 15 s\l

120



ol 5l el S

o g Ol Jro sl 15 10 5,508 0L Y1 L] B ol
i A8 B! 8, SL a1 SO e dalie Ak 31 LN
axd 5o Lo 1,05 fuasl Lgtlay hiowy ot 2L el Y1 O g)b.b;“ ol
iz A gl 1 OF e WY W aaaVI 4 3 a5 - e
o 8S By ops Lo o Sl lliadl e () eda S Al
e 8,50 O Jdll Sy condl gy G50 Chad e o5 Y S U

Al Gams Cand 051551

OS5 ol sy 1955 ple a5y Sy S Lo ) 50 iy Lais
S Loy i 105 o ccie ol LTy G5 05 040500 5,00
M 5 50 e Gl o5 (&L dalatay Lo OIS 3 andis 5,5 Cai JSU5 ke
ST Loy cdadas PLall ods OF Cmy Lo kel Ll e Tode b ol
sl ey ¥ G ool e et ¥ Gy ol i i
JLd) oda e Lonan bade s L OB ple &gl (6T b dlamealt 2]
S P G I PV Ve BUPA S I ISV
Jonll 1 lpslasily . Uas Ll p sy 21 51 (6) pptldt Sf oy A1 O
ole say . cdalVI e el 0,80 arlion Lo IS L 2lsle oy W phas
LS5l BN el e Lenned Al By pelly e Lo Jsts
o st o) gl OF (ol lameadl b o ol ) sl il 055
G p Vel 05 kel § u;J\ mw;.mmigﬂ\ B yaaoll
By oyt 0 DU 505 8 SN OB o1 S B s Aol s
o o Sy 0 a5 0w Yy g el GO 3 oS e g
Sl Jod Ll 01y e 5l a3l oy o S o o) 5 das
.((@,Btu.x;p

Bomb Assisted Tritium dyewid 1Lzl (BATS wuls el 1 1da 3 18

121



32090 £ 9

g e Dlzsl Sy Ln a0l S lnas g g 2L 35 51 gi Supply
FA ) Usi - eI ] el el (U5 35 BATS el 5L 05051
Lol il Jony ol B LS ¢G5 G Lhas Ldle as 0L
2550 G oIl eledall 5yl et N pe OS5 . VT s B OIS Lakis
el el L) il Loae U L el oty Ll L Ledle
s ol Segall B SN Lgadd ol g T OF A1 (5l
A5 ga Leadd e OF 52 Y g5 Gl

G yrdl ol ClS 055l gt T Lodier 2306 T e
ool (5 O ¢ padt dsllazaly OF oy Miay - 2m poesy Ly B jine oLl
cau\riwoi Jlael sdgy p ki o) o bl U35 ol
Usaadl s o ¥ ol Ll Uads L IS s uldl el 2
e e 85 il Sy s 5SS eda OF sl Sl SIS
S E s g D ghae 5 S ST Y s B Y e
S e S JU it i aeadll colS Y le (eSS
S lae gl A5 ca_xi.x_::a.:;.a:ugbau«?@,:.d\ i) CL?;J\
=Y w3y s Sl L3 o) 4 e OF o ald o80a Jgb . oS0 e 2
Shgad 105058 ol Lo el Sl 3aalan 2o w1 o5 OF dnss
1 O gy G il b oty g a8 Lo e OF ) i) i
] EOUOUOS [ TET < JURCI U SRV KPR I B RO -V IR EL L WS R DUSE
e ST S s ool 5 anis 30 s JLs ) o3l 6 S
.<(¢Aﬂﬁ%;;l\ & gl

122



9

5 y9katiell Cigoedl &y ylive Aoy

Jos Eilab &5 0 el L3l oo il Jl o 35 10 conlds Lok
Ll el dlgb 2BV s b U s e 5 g0 (555 85 85k
.o)..:L..j ..L;-ig“.,-__gdi OJDFTL‘A‘!W’S_AUJJ}J__{ 1958 rL&u_Au_S‘;Y‘
RER PP P O AW JOCC M RV S P PIRNUINPUPL WN [
53 o ol LolSCa] i 150 el O g jmaly - Gl Sl g sllas
e Loz Ol gy ien A5 198y - byl g slas] ol
whar i clabn ¢ o g5 ,20001 01 Lgsle (A1 el g Ji g
ol GLESEU W] Gy g3 e (25 0 536 2 slail] (g Suall
e ¥ g Sl b SLadll Lol 01 05 21 gy - el 2 goreold
o 5 8,5 IS5 oS5 - LAl s b 2l 8,80 0,455 §5,5 5
Jondl Ol 3 lazedl & gl sl DSy s g5 0l s o
o meal 1 Goied e L8 2L
St 4 ey 1 358l e dle shidl LU s g o 3LAT
i3Uall ixoa 5 General Dynamics mSslls dI o 45 25 (g Olad pp (o0

123



Oso3) ¢ 9

s S L 05l o Geiond o i) AU BLSL el o Sl
Jgmamld s OF £ 0l Vg Sy S 1958 ple allas 5 o SLd G
Oyl A5 AUl dnay eSalials Jl o 45 13 1 a0 e
Lol £ oY1 el dom s 5 phanadl oy Il s S 55 e 205505
sl s saall s b 0lag 3 sk - dn IS5 8 S5 o] 1 eNASA
o JW) :1958¢u¢ﬁ)£¢;w&b_;_:\j&lgg_ffu;)gj
garie Sl oV dido s daa Yl i p5 e 4] ¢ 2D el o2V
m oS R e Il B il OF el ¥ il e B s
SISPSATEY 1 /U PRCH KO RO P P RTINS I (PR PO S FERRPR 1]

blal & Sl bt oz ol 55

S b el o) e b gl GOBY el ol g 3558015

2 s gl s e O gl Bl 551958 ple e by [ S 058
5y ¢larall &g I ol JS &\4}}1 2 Neil H. McElroy ngjjg Sl
5Bl J g gty Sl s e 35 2l Ll e ARPA
P b3 854S syl Bl el d o plezu ¥l ol e
OIS 352l (555 o s8N sliael o sue plal s Bl sladll g GO
LY 5 ;e Clinton P. Anderson O s a5l - o 0 5dS 5 slndl o g oo
v Bl sladl bt 58 05 Aol Lol Lol o) s S5
dlael a OS5 - et Y5 e Albert Gore 58 o1 sl
el slals ol Lago b O3 Oy OV 15 cppmoteadl oS0
o ) e oV T Ol iy OLS 5 kol ol ezl oo 1
pASmtny Jor tles 0I5l L 5,2 e Theodore Merkle JS e 553 5.5
Q't'l""“‘"’“d'“) wagw\rﬁﬁdw’y Ly et Bladl Ly I
M 3 golll LajS o dmnacd G5 2l Bl plusenod saoezedt LY I
Rhode W1 55, &Y 5 e John Pastore ) sl 05 5 gbud) a3 5 (Sl

124



3, skiall C:JA:\.“&‘)L.‘IM i<y

A5 0L g ol J5al o5 Jar 1pNT St o) iy Island
W G s oY1 Ol (S I e Jlas sl Ll e s
U35 SIS 3P 1B 0 gyl g5 0 s el Jre L] o) Lt of
b s B e Allady Sladl o3 N ES o e Sl e
e s Ll e 1S5S e e WL < a1 5y OF a
P S orSAl e Sl 6 U

Js8 &0 dr 5 o 1SS BN (e O il L0 e S
Sl S gty o N ek G35 e Bl ] ¢l o O
fad Jns gl O Lplin

SOVF WY e R ORI Y CUR PN S p-SU

5l Bao S bl A8 (T Y 10 g 5L s

o5 (el ON 0] L WS eV il e 1S e Sl
b 58 Tooms ol (3 L)l LS Loy 4l Cinas ool g i (5]
e

o Il oSy oo e LSyl 0] Joas Ledie 5 10 o 5 5L
¢ Sl

gLt o ool oy OF dms - s b e STIL Y 2 S e sl
AU sehld s g Vs gl SO s dniey JLaY e Sl
b ELE sl sLaill

M s dodiall 2 ) g 30 055l g5 e o LT 6
Sy iy el GOB] liel 5 Bl sV slu (g1 ool §1 401
Gans el A O g gariad IV Blamdl 5,5 LuSalils I o 35,
& sl 5 52 HlaziaVl s 5 a5 OF ol Clos sl Ul 2 35,8 5 5 sed

125



Ol g g

JBUT LY n pg b (5 O Arame g piadl ot Ty Wl sl
CrSalisls i e Alalo )l el elonil O gssl &S0 oy
iy el BN Comernl (o Blectric Boat Lo a0l LS 3 e fua- Lalie
Nautilus s os sb Lol sl comsl OF day (23 ol il o b 5611
dn 1 led O 50 45l delio o OF 1520 O 2 . )b 3500 035 )
Blectric g3 OF Guu o G l1 cOlo 3 sy S 66 5l By ol <0l p2
LBy . padsall B WL Lo ol OB (Salils JI i 45,20 il Boat
g AN s b ga Sam OF Bl colol il e da b g pprn Lo
£l O 5 egd] Al Iy OF b 20 018 5 e IS e 1 8

(Gl

OLS' 3l Herbert York &, 33 & o pon Oy madl sl ol (.JL:« Lol
Jals ‘1952ru)y;gﬁwﬁw.dﬂo;;v:),g;ﬁiws,ui,u;w
o 05 OF SI3 1958 ple 5, phanall s ) bt S, 23 ke
L9 e O \sgLﬁéMuw ¢ 52 =13 oslr John Jay Hopkins JECEPV
o ) W iy 1 o ST Laes o0 OF uSaligls Jl o 35,2
Je U o i sty o OF a8t o) By (n it
el el oS i e 3 Ll aeld s 5T oJe Y 0l
(:J.;iojLf'..}%..e“c&f«.{.ot.i\;d‘ﬁz&Sﬁd\fT)Lni‘;M‘gféw(S)wC,\.;S
By s OF By tgke olS S 2l oda O 6,83 il L dlusty Lls
s Ul UM e dloedl ol lall delis B g ) ALZG A gloee 55,5
g sl 10 Yl 50 5m 0l U < Convair 880 880 1.4 »S &Li!
Al ] ope hn Sl Sl b e e U g Lgass O 0 J &1 e
’ gl B Sl i) (Lane Ja]

Vs LBl JSG g tall il o) cils D) Blall 2 O b

126



5o shiall &gl pyliie UIS,

MUaBJCUaEJ\Oxd}Lb&LaW|yOL§JLg;SJLAJLWJ
OBV edois by ¢ ey oy OF I e e Aie 3 5y
= Osasl gapiad die Il o ol L4y s B 3 Jandly sl e
1958 ple ply / SUI 05 e B 5Y¥ 53 5000 iedy 51 Gl iz
Aol s SIS B L) & e Sleshae e J el e il OLS
Boa oo iy pshlly B Gl CISS AT e Jozty oy (ST
ke ) sgh I e iy Seeadl Ll gl slobae Lo o e 555401 E5U))
g en ST 05, LA sl Jor B Lol Gl b pdy s
o Blally Lobl i mnll uﬂj;;,ﬁm,,%ui walgsy Ty
g;uu),jxoﬁ,j@,:wyi,;s,,sippﬁ,wwoi1953(,@
cienl Ll 25T S il L)) ods CilS) 1 o ¢ el U
cilgdl B sl 250 g sladll 2ad O L 0 selay bazlias] 08
oo iy he wgiile e 150U LAl 5 sl 0y 1 3ls U
Lol u;-.?iren <l Las, e e o A |,ij celadll bl
O &b sl A oy s gy OF 53,0 caS 50wl ol gay <y pme b
s}@mou@\,ua\,ﬁ:\wﬂ\asuaﬂ,a;zuwaps,qtqsca,uu};@
B85 Ay el ead pdey Lol s e sl s B,a s e
Lead g pnded Ol odn 45 el Ll S 2 8, SCally £y 1 Lansss

S5 Bz SIS

NASA Ll 8 a1 sl S5 o] sy < (5,51 &

S5 S| LmSo g 8135 Sl o 5 ¢ 30550 e 50
e ol 30 Aler 0586 (SIS 1 ARPA 5 shatdl &l Lt
o Do S 0aST Lo lia g Sl sl eliall adll M)
il e o5 L Ale gl 55 e masendl s I G 0Ly 1 JG

127



O30 & 9sde

5 U gl St o3l DS edgd oY1 el 2S5 0 o
G Ol dy ey el o a3l wludliadl a 055 JlesY!
2a2VU ey Lo L o DO g5, el edn o Wi il
Crar odn DO 65,800 ¢ slaill SBlasaul dlome b Ll Wil ¢y Sl
e o8 ol (Wb i dalaiad U g o bolael Oltpadl s 3 6 5 23LS
e b &l el s Goodl ol e Jpnamnld Lt JS g ol sliadl
Sl o 5 pedl s els QQJL@. .L?.?,L;J\ sLaal gm\.ml\ € 52D
MY 5 (5l Lo T & Sl b pliiall s o2 A
L) ol Ll oLl o 0 1 20 Lall AN e I ey a5l
oAl e 5 L b sl s sl sladdl B Ule Gl 455 el pue
o ol Gl3 gomi 1 ple 3had g ARPA &) slazall & ol o )lis 2S5
(I NASA Ll sladll U185 &5 0F 3 &Sl by & Sl cpleadl
D SN il o pleadl e g5 Lal el Loy oy gt 5
PV OPEN I :\J\sjd,&,q;ﬁs‘w el cadlasl i 14,
O Ledie Lo plgedl jam oo o cGJW\%ﬂ&J\@yQﬁ
&gl pp s DS 5 slaial OLS &y St ol el ol
05 o NS O &5 5 oty (5o gliadll Jadl Jleel o 3, 5hanel
Ly et ! otsw;qa bl Hpﬁd;uwus&gb O
023 O gsl g e e DS odn g bdaes LY s
Lo Doy O gow sbadl Jusb Lolias Shae 0580 5 el Win OF e

o sel i Lade NASA Lub IS5 o) any

o B3l Gl a1 Il 3 0 4 el g3 18N Ol
ﬂam‘ CJLiY).H QLSL.&;.:J.)-1958¢L9 M\)AQﬁLAJSO&
VISl a5 delis 5Ll GOBY B e Lpd L JSG sl

128



Soskiall & el poyliie TS,

LS o pod 180 05 035 ¢ by Bl e B Lgn a1 03 5 N1
Don <SG 095 sl il J5iy - b Call pous Lgtd g ol 055
A5 3 sy Oppludl o) S L sl wis . La S50 G S50 Prickett
IS el b wdallys el 35 Lenly ol oSl 6o e Y g
Y Kirdand WS 3 I o) 0] L 4y 50 el B W Lo
(RAND By Anloga o) 83 Lo e cdad el cdot o3 ay Ll )
4 el gl ) BV ST el G 5 el ST W) L Ll e
P g Ll 8 585 o By el 05 4Ty Lo Y ol T 0 08
oo L O ey Y sl adl b sline e e slas o o

O sl

Oﬁcbﬂ‘éﬁj‘obu&b rw‘ul;df)ﬂtjﬂbw‘

@M\%}u\vau’,ﬁwc\ﬂpc@méﬁmﬁg\»i
Loch 3T 555 (sl o radt ] b 4000 035 L5 &S o Loyl izt
d}ﬁyuﬁj&:ﬂ‘JoLujiL;ﬂfw‘fw@w\dFﬁ}or—b}
Rabl Lalazadl SISOV 1,08 Llezal & Seeadl &l gl ool W35 . 051
rbg&;- cﬁj.ﬂﬁLJﬁM\SﬁSQﬁQ\wdpr)w
CAURCE PV PHEC S RCIPHUN T3y JUPCINe (ool OIS (1958
ML{A\ U}Au‘f&ww‘ )L«Ay‘ (.Q"U OU &d_y)j‘ C}Nf).)a.;u ]
j’”L“-’“‘WQf)}‘ijM)L*’j MJ.S\«.JL&Up)Y|L;“|)MJMJJQ\
L G ¢ (._»J\rsy)w\m&uwétruuma;ﬂp
O‘)-A)-ﬂ_’;_ﬁ).wuﬂ_})ﬂdb cdy)‘g‘ﬁfcmr_sd‘ub&w\M\
Mr}bLAd‘wa}u.A” ‘U‘JSM‘-;ﬁL)LMﬁdbLQSj‘ \[}\LM
u..;!\“gl}.\SUa}dJ.:J&\w\v&)j @Mwm|wvu

129



Ol £ osde

FWANFUPER FIFEVELPIMESY I o BV s R
SN oda 3 B0 o er S e Tl e 21 el
e iy oy Sl e Ll Tl e w5 (o5 OF dms Olay 3 U5
e e Ol 2 dl g dazseadl &2l @J.WJL, sl Y gl e
SONIRVIN-TOY g il oLl b 1,531 500 e 2y Y Le (25 g )
i SV e el IS e (25 BBy LA
iy Jaseb 05 ady o] e dedie Ol all ol S5 cdeidl
N bl jaby o] sl s OF prdall e 015 S L oplille b 0
Qs ol e . Jradls C;\,J\Q;hﬁ S A sy s edl OF Lo
W 55 (553 ol iy (il deglie Lo OF Lde yaazy OIS
G 5 ey s Leg ey s o g OL il odn cliael | pmiid 2o Sl
i ialan Lins £zeldl cdalas b pponl ey 23 1) Ly e
eamall oy ¢ Jois O 5 Lo i 53 oleloazmY e boae W Ul
S gl B e Sy Lo SUS Bl Ao .rp’d\ Jeyedl Lowe 2 e bl
Lt ol W1 edia 5bL5 ol a0 80 1300 Olay b o
LAl ool BIS 15 G el W5 Wy oy Il i i
o A M ods ST Sl SAEN o by dend) Jlmadl 13 dnelall
a5 35l s Ul By LB o o Lo e Sl WSS
Lot Baaseadl gl e Ll s W abts gl gl 5055 <ol
it e fadl a5 s g o e Jgmamdl o o Y I L g U
S esbaill Lobl A0 A 5 ls] 05 s oI e dolie s
&gy i s 3 Glaall a5 g Lk b 080w goliely
el o Loy phe e 525 O La sy

Ol Ll i) Bt Do sar O el g rte B Joddl b Js

130



o‘)\,]au.“u\,a_\.” ‘)LAM‘LIKJ

Goodadl LN 2l s James Killian oLLS oo Aol S an
Ll I3 e 35S0 b e U panel] oY1 a0 ] oM
o) Lewis Strauss gl 2 ) CU‘-JU A B Ls Ll &S il
Sl aolin A5 e IS WU e Jpasdl s 255001 LI ia
uasasdjiots,ugs,lygc)i;gi S e LB, 5 Sl
B S oo ELI Y Y o 850 ey sl 5,5l U 6 i,

gl M ol & gl (3l 835 ey

N 5L wldaas WL 1958 ple oo b 545 Of dayy o 50
:dts,dljssotw)gymrmcagus,,@aﬂj@f’waym
‘)""LSJE-’"L@’”L""" ‘(‘)>U|JJN‘V‘JM°J)M‘U)"‘J‘CULM
JLMJ.)JL»‘}JPLJ-.U) g_ﬂ.,\.!l.g..jbqu..MJ‘ @‘Mbbwdﬁ
ul.:—‘\;#“l.‘:-u‘untjwj‘ Jo) 1958(:&«))\.0 /)U)@..»Q_OQLQ.:JJ
LT U sl u.ob.._c\ll <SS IJ&MM....U)LU I ae LGJJM.AJJW
u.g.«.\.:Lu) OLL.AY‘UAMMJLJDJSJ}D‘\,SIQJ‘QJSJ ‘6}9;”\-9)&-&”
J.o.>ul.g|8j MlﬂwaJlMuﬁgw|L€JMMC¢juﬁ
ML@.J‘ OUL—{AJ‘ g)‘ Y‘ QC}IW.Q.” R EED d)} uL]a.br_J‘ u.a_:u L.:Lh.)‘ ‘59
Jlﬁdﬂwuj Q%J\wuo)jﬁwumU}ﬁs
Y 4&WUWJQ)M‘ULM|W€M%wQY|¢>%y|
So3haredl &g Il sl DS OF Linas i ol e il ey
wb}\u}bg_lu.)coj u;l}u‘l.@.ﬂﬁ)ﬂd‘)é..«.‘”ihcam&n\w).b

131



052001 § g e

o fakas ol Sy B 3 SCAL .mw\w\g&ﬁiou\p
wuuﬁmi&sguﬁ\u;‘wcw\wugbﬁ
6, hkes Lanl SIS S0 AT T o T sty amlpdt IS

[PV DR PSRRI ISP PR RS 8 ol
@w\wpmigup&pﬁmﬁu S ai g Bk O
e S Bl SIS (5 g s ol 2 sl
oiopa\)w\@\suﬁg@xs)w\oﬁx@)muujésu
Syl Moo 8T 0 gl OS5 - Geas 025 ased Yo L il 83
b S w,t;;woﬂb,«zﬁdwyguu\¢ui@~e.sdbs,,k;p
:J,@¢W\Wjéuxs)ﬁy%;p}ggu@@v JURRVS
Loy w\,_;p‘sl\yv.@;?mgofa;s@u&@i,\mgss‘wo,&im
@rmaﬂﬂﬂﬂ\@w\g@oiﬁ,m o) agde 08580
ey TS B IS Ly cOgsl g B BB W | LROS
Jlozt 2S5 ¢ Il i oo ala3) LedS s oS Uasdl Jozes e300 e
(Ul

.@m\cjwwwwuo\scgusr;,‘ﬂ)ﬁg,,aoi,\ﬁ
Zsladl slolazaly DL Jor o) ol ) L b s 8 oy
.M\D.pryc,;s .g@\d@\ﬁajsuckaogers;ﬁb@j
astronomy &l yell SUAD Ol gz oy DS Lgzallle (A oSl Szl e
Camille 8 s2,lad oS dal i 2 LS (e i JU s tfor Amateurs
o e imnlil) Sl Bl B oS Ledis e o) s\ael Flammarion
J,.é_é)\JﬁL@.:Jé%;"J\VonNeumannbbﬁ.}bﬂM@in\SbM}
‘@)\,@Hd.@jAAADWU}J\@,LQ&BM\QW}J\C@jg‘e
ol @Mugwsj@gbx,@)\wmw\,gbw\sﬁu AU

132



1959 Jé}lf\ Id\;‘l\ ui)j.C\cCJ\);.C\.A\_n tA.AE&B& b\,ﬁ)—“’dék" Lé\;\l\w\ 'C.\&A.AP@.L\.;_\

133




Ol o

Q\ub\,ﬂ\wf@rﬁ)jbdu\swc&jbwfdbrj\JW\
SN 05 1ty 1958 plo s . 3Ll s Ll oIl s V1 s
C’...a.‘ﬁUaJa.&uMé.Ub Killian OLLS vJ;, Skl _;; andy g
a,ﬁdv@,o.aj\g\wfcwbquéfﬁ\bxﬂ\sﬂ}iyw
‘_}.e;b-bW(\.,Y\ codlasy bl e o) \,;\or.;u,,@\,,
wu\c)‘,ﬁj\wuﬂu\sQw&w&M;ﬂ\uﬁ.
W»b\W\MJJ,W@\f\SJJ\m,\u\ Lol s e
(Lo dls JS R B ;.U.su.odyuy'n) J:-\Lear@S)L.uYr_My
JUGPERCPRELIIF 2y Py M\M@)_wwﬁém@mws
B33 eenny 1 cdadl el il @&y\wﬁ_wk%ﬂ, Ole g O 4
mogirjﬂ.o,m;w@gﬁg:;swu}ﬂauy\p@ois,ﬁ
Jade Jomi LS L

i)zl &l G)uuajlsjli.gﬁﬁwwﬁ)ﬁrk_.;um

Lslas ;sfc;.,zju\,ﬁ\@y&} 1958 ple w)le [ AN T eyl
gk Sl s ikl SIS e s A o553 (b 4000 O35
55 F Oty geordl O o S g ol S Slael b w350 ol
i ellael cowladl O L@\Q;X;L}}Jrﬁ\ ) Oy s a1
@WJM\MJJ‘9MV\wr*Q\»\U§ML&J, s
Dl ol S5 e el 60 Vs Gy e e iy alall Gy
sdg) peadl A2 oL es (ol o JolS ple 5 al el (g Al
St >y phe ASU Dol Lt 3 13] el Jamay 2day G g 2l
S WA IST PR N P Bl e ol L b et oWl g e
5 Sl oda c—Ua.&\ ey oo Don 08 . & g2l ng,aj\ aolal CU\ FIVIEN)
JJLJ) oS 1y o Y duen 8,50 L@;\ 3 LN A !

134



5o skiall &gl o yliie TS

5 shall & g 2ol AJLSJJQ.;LB}\L;&L;J@L-SLAM e e
jstjj.;ndhjfi_’eiv_! .Q{)L:Jaﬂu.é_,_fw:\m\ﬂrjd;lﬁts
58,50 wwm@wu, .s;msﬁwajj\géw ¢S ad
= e pleza¥l o Al SLIG enas Olaodl lg B PP plaza¥l
LS S B il O s i i sl Ll SLS S

bt Oyl Alas 2Ty U ST d

AF o35 il ol b )30l & ol slie S5 513 Bt il
s,aedwf;w;sfw.x?uﬁ»o\jwtuﬂ 5,555 e 18 (600) - 1812
JS ke cnds (1958 ple g [0, 5m 30 byt st BLAN e b
Al Salals Jljir 35 505 & gl 02 Al sladlly &gt 005 e
g Goekadl s ¥ 0l o IV dleadl el .+ uSeluls I 35,00
JdN plasnad 33IS5) e gl lu,udt Jusr L Lo e aiad)
e le Sle o Dpales 1 5,05 45 0 85 Bl jmeS 5521
Sogadl SN s dmis ey SN o ATl Jss 35 s
B P RO TSIy ST J S Y DU RS VA [

e gador 155, ods Toe OIS 13D 2 uaadl o s b el LoS

iJle Quﬂy‘;ou"wwqﬁsg 05 &S CéJSi.;“Ua Sbra] Sl
sl Jioy . Dlasl sos e V1 A3l e MBI Ao 345 T
Bl 855 Joren b 2ad¥l n oS il ks Tl (K085 G5 25,0
PRV SUCSOURVEEIN [ PEIV YRR SVPIEL § V1 PRt D91
Lone Al dacl g ooy «Céu.!\» S Bl e IS g Sl o 3 sl
Sloles @I a5 s 5 1 grall &S all ey Lpazad s Slodiall wis
Sl ke L] ay Ay ot Ll (e Tade ol O350 ctienall
558 1) ond B3ledl e WSS Wbolons L L3 S il cos Aadazia

135



Ol B ade

N dedeall wlole g eI o) andi s Wbl iy wildl s
ES jadl Ay LhooS 425 &S ol (oS a5t

50200 8 ol ol Led] Gl 1,Y 53 949550 .. daall ded ol

Ed Giller 1. 5] J g .)\.}js 999750._3_:JLA.2>/1\ o]l C.Ma:.‘ DY es

35 Gl e JT O ol P B ddie 45 llally Ll S5

(s 1958 ple oLosy gl ¢|)>\J¢JUULML;9LA>L9}P384LL¢J\

Ty V0 il s 83l ol Aol a1 S e G L)

G5 B Lo el oy Y s O pdadl Gl s )5l Ses Y d> U
Y ol e T L9 e

DS 5 gy o 3] eVl g O griy 13e 21 AUSE) 2SLS 5

2 o L T Il 3,5 0] el s s 01 85 anall gl Lo
sy el 8l we daadl e (il o5 deen AU e e e
SJ\J%MMTU»)J&;L@}J)B&A%&J;Y\}?J\CMZ.x.gl:J\
ks S ol VI 058G oy i Ol B Bl Ol 2l
Gl Lgas e gl (553 bl Bl ek 58 50 0L )l
i5Lad 45 ) penad 0he Jlamna¥1 01 a8 S5l Aiis b a3 S
oo Juamza¥l ilos SILYI oo ey Y gl JUE o 13 350 Jond
Mg el Sl pday ol o3 ol 5 Apsladl S pomald Sl aded
¢ el o ds Vg Y o 135 el gl S5 il e 5 o
o) &N B dxm 85 g B DT 5Ly Jasms el 2] e sl 235
__,;/o}uw\a,)uwc O 13) Lo J o e liay olgmily gLl 5055
Rl (ISl oy Loy gty g oyl O gl O 050 5
sdeall s b .oﬂ;wfiw\w@mu;q»,;\q},@\j

136



Sosbiall &gl Lt TS

L) 4 b Son il Jl o 01 LS g Ole 5 ol 2l 50] g
o,iscﬁ;q,‘wsg}sﬂﬁiogu;i oUjd sledey s liiney Bl
) il o5 o s jal il padt Ol gdiln e L3 58T cgnall)
S P RULE p CE%-S PSR ISRV JNCTER RPN DY N RUI WY B 58
DL IS s Sl and) Aol vopliall vdin 3 200 o oty
M8 V) 5 Y LS5 A (6,8 Ol Gl b B b b)) aals
10 2L Dy Koa b BBYIEAS e 5 Y o 10&,4;;?&

G0 AU 315N 55 20 o)

S &yl (553 il Lol a1 S 0Lal U b a5
JAUSI SNl e S5y g ol elode oo anbine 5 il
;U;m.\'ao)j,:ﬁ Oyl LoeiNI 2d) Giller JLé Jsa . daadl L o le
s LSS gl B el i3 1 vl s el s
oS loke g Lolanas loa gt Il 35020 01 B25 51k e 8 glay L]
LS pooenlS W g gy G 551 5 5 50 5 0 gz il 5N 5a e
i @y Ay ] e el ) 5 g5 8 slally 8,200 5,050 ol Laer
& g2l Miramar sl o 8426 0 o, all ) DLl Bz Bles o 51 J1
edn 5,30 9,5 30 Slae s a iyl Al )l S iy o) £ Al
S e o Goally Ol 3 L] 235 ST W lak B3 b 35
el e e b g1 a5l e sV Bl padiay Lo, Al
O30 §3 75 ot 5ol ploenily Gl L 0 celas Dsle b asdUl
gl g5l ol obl dd WY1 S e

(et Jrs 0Y by £l £l 55 0 3 LS SGiller L& J 45
5y pazedl &gl slin S5 s Latis sl Lo Lptd 50 o 3)
Lol a1 35 0 0 0] L 5,1 sy 0] ey 235U e

137



052091 £ 9de

Csyq;@ﬁq:)nvywkew\,w\;ﬂqgu;iq;wi‘um
oo JI gy 3 el I3 B g5 A ey o) Baled) 2y )
sdall s 35 .B-36 51kl oy Lol 836 eV VI PO R N W |
s o 43 08y . Ol L_,bjwigiﬂﬂ\ g Lhab L Jsa
NV s M e m Y s OF QU3 cdealy 3535 2O e dad i OF sl
b el ol S g O b S5 Hegen 5 858 0550 OF S
gt Jodt il Clall 5 3 01 ol A s gl RO n o Jor
Tl S 0 g a5 el g 0oy L LI g gy 5 gl ol LA
JGMMLA\%JMUZ’RJ\éjs&fjgﬁ\y,xs;wwud\
I O s sl oyl 3 b Sy il 4 O ity o
) By Ll (5l B3 o) coadr 1 ekl e J el
e Gl Sl a3kl O ey o oS0 lalall e ) |yl D
J grardd gl 53 I el el ) b 1l olses NI el
Zal Y Lol Vs o520 \}Wug\ﬁ&%ﬁabﬁsmw
skl sl gl ooy S0 GV Bl e dodadl St WS L el
*"ﬁﬁ*‘qafﬁjes" OGRS A{‘Y»V_@Jg;.lﬁ NPV RN LS CYPRRUCCow
ool (SAds 1S 1S5 ¢ paell ol 1S (Ll G oY L

A Jenld V_AL@Uab IR Bl e

alss et ol gl e glie ol el 2N 6 58 a3\ ga i OB

e e Jym il p gy Sl s 1S3 sl S
g@ﬁ»i}}gﬁéﬁ&&r‘; Sl s w5 e s cJL«J\V_g_g.U
Oy o) LBy ) e Lad LiST L ey 3 e OSGe B drl s
Jeb e JL Ll NI L ki s o on b s el gy g
P Bl L pamee OUS SAJLdl s éw;@mw?sﬂ\ Sl

138



5o okiall & gaall po,lie U

Mia SBT3y 4 oLl J 95 dodr 505 0 G bl oles 3 NS
it Ol Uygs oS cade Jgmandl a5 larer L3 0 L Lo Al
gyl Ll Sy b 03) LS L 2IS what) Sl il Bk L3 50
Lol delendls M‘@;L%\“ ielor LS g Lt meai Y T
o) peld US55 s lenedl u aaddl e dess Jslos LS5 (L)
oo S redl o el 05 53T e o8 gl e b S ks OF e

(JL@.&J‘)wwlysws)w\aﬁ\@)musj@,
LS5 Roy W, Johnson O gyl s -5 - $as OIS g rieadl pes e Ol 53
N85 gyl gt fged S e i Il o Ledie TS o)
Tl & gt &Sy sladll p plad Lie a0l Ll el 1959 ple wislgls
ot A5 MoVl el b g il O 1JG G il el
gvpruioﬁ)j@,:ﬁw)gj NTYSU RUIACRIN DTS BNIY-IP
RUCEFNERICRON IR E P PR JE I PRESDY DU
e ely BT Slia] g e Reasdl ST L 1,008 Take patnds
b Bl s ¢t Jond G AS U i el My L dandl
5,05 0555 OF oy - OLLYY e YT suny penied O e gy s
L pr g pdanas ol Sler L gy - Jans o Vs T o
Gkl oda jolanel o OF oy cadall (1S ol Gl (S5 - Lol
s Bl s (A el I e el e gy (SIS IS
bl hail e sae o 5 Sl eda o yS5 Wy L dedall 85k i
Agle Oghany @y ALl s

GLQ.L&Q.A.)J.:«@.?J 43)3.14.:&\ Oy;,)\ @)Li.o ULS} S 54> J...a_m)
sdond 8,8 501 3 1521 OF o) G sl 23 b el sl

139



ool £ 9sde

a;&o|58-36;\119a5u3;&q;s»\)%,)M.U.?;desgy1@,14
YN RCRTEROL IS PPS POTE S D DUNPOH PR T (S s
gduc\jjwaug,:masw.@,J\L\;;aws.u?;széoodu)y
999750 e | e e BN pls (Gl Juund) 8 ST ity ol
AR
OS5 synphd ploen (B Jondl D503 8,50 0 OO 1 s o
Cmpuﬁ,g‘y;w\gﬂu\qu@y\uwpswmqsds
Lo JS3 ot AT 3 a3 pSU1 OIS SIS Db ya5 - gl 3 oo
Do e JS e L il S £ B el S0 s 555 2
& 0585 01 gl sl iy el ¢l (Bl il g Al eda
VS5 ilSy cdny il a8 NASA Lt cLadll S, S5 o L0 dols dls
L e padl oy OF Ky Wy LSl &l 3 83 hnedl &y ) sl
s gn bl Ladll el gl Slew SIS G LS e sk ST
Al o B pamen Lydls - dgee Wapal cJ 3T ses ST cotr &5 5l 3,801
uﬁarjd\‘\rﬁbw\dj@w} L@me olesedl
ERIPH PSR MHA\JMJ@@\;WuM&\Jw,@b
A8 deal - W\ﬁuﬁ.%ﬁﬁuwwwu\oﬁw
@A},J\JUTL@L&»cvM\JﬁqéM\O)&ﬁJackWelchuﬁ.ui\b,—;
bl M a5 OF s - g poedl A3 pladl ol s Je (3 U3
JEACRCR PRI RPN P AN IR P (PP S SR Y R
i &) yinn Dy 63 ptedl IS J g W1 O g oy 1ge 135 SIS

140



10

Uugn gl 9

s 11958 ple pla LT ;g8 5 O pnls Olay b S L ol
sy oSSl 1) Juai OF doay oy ol 0] Lty e Gl Gy
O o B Gl BlaasY asiy pLal 3L yn 358 Sl 0 &l
oo Wile] b pLa N i 5 Gl s 3 15 e Jiy OF o 5000
sl o e ] A COlS Ladte A5 oY1 de Kol OF Ui
, Sl ol Cé..\)
(o Sk Lalys gt Chan I AUl e (O g g, OIS
S d gy Gl 23 pa o OF o b ks gl o O] oy
W8y 3htadl ol ol DUS5 mo o pradl el Glai )l OUS w1y
LI @2 i oladasns o o3yl s ps GG ol
gl o 5 pilcs ud s ccn gl Il o 355 (o) 5,5 520l ,Y 53 50200
o rmadl iagell Gl ks Ul I3l OIS b & ey L UL
By Y e ) LINCE R SV [N ST PR SN DN
O Sy b Binay xS0 coladall 85 W T e o e 05 8
S Olag b Sy a0 50U (Ul 0380 T s ey (il I 38
oy el i 8,0 e Loastdl NI cogr 50 1 5a pLYI

141



Ol g osie

i 3 2L ey <Oyl S e ol Bl Tk el 08
Ganymede Jwslé o3 e r\.&‘\ﬂ ke ’_L.i.nmzu.slé L gy s Slaae
Jy 5 ezl Jor O A8l ol o g miall o5 550 il
GO Ll weas Ble oo ¥ L oiinlly Sl (s Sla A I3Ls

ST S o) Llasmy G g anial

Sl dd 105k e ST s 55 Harris Mayer e jela U pid s

b 4000 85 &S o5 Led O gacks By (pod Bomy o 0555 O S a0l
odn S Joky O 5ol e 8 pdadl Wlime 2l (e (b 1000y Lo
ﬂﬁg\awuﬁywwuo&m@mwsq.;L:.:“y\
S el Ll s W sladll el (B Jaamy LS 3 2el] e L
uw\ngmoy\&z)w\ﬂ;ws%ui
IS Dl S o dlge 3 s pheg YA el ny Lay L Al
gm}»mfg;w,ww,.;L,:%J\J;:y%sajwosir),
ke SLaze VI 5 LU U 8,50 COlS S el e peigl) 5 5l T
L gedy dle >‘yw&sﬂ‘c~m’éi—%ﬂfﬁwaﬁ‘ S e
e Lo 2S5 Bl e 2 gl S r gl cadas 3,55 4T eday

Ao I Slns] e pemady o3¢ 0 S S Loy Ol 2 w‘ A3

o s LSS ol 8,0 5 oy pa W) 0550 Sy ey LA
I3 el o 1958 ple guig [0 s b ally o) L S AL,
Olag b oy x5kl &yl ool WIS axa ol g dzadl e 8 e
o) ot Ul Gal ¥ alSTs e ool milgme Sld &) a5k 4 aido
o2 e e 0l coad L Cododl pandl e sSsS ga o Y L ol
A5 BN o Ly o) B35S e Bl gy o] e
N o Jois $ il SS58 0J) s (s Ul a,lS ar s

142



ousreslsS

Loy b oS 5Sl cpdgd Lg) <olS Ll (b 5] 6l oyl
.((L'&}fiwj CLxJ\ g.ou_, L:)inwu) ‘L.‘;J‘;L.«J\)L«.;Twu

sl e Lidis o5 ot L850 1550 da V1 S A5 s
st JS Sym cslondl ) i Oley OS5 Y duie U b 2 5
o e Wy Bls oy ¢ odl 0555 0L el Y5 s ST ol
sVl eda S (WS 1315 O (o Gt b 055G 0T 0335 ¢Sl
Moy OF e jodl gdiay e - Gz ¥ JSC2y JasVly elesdd 5 2200 SIS
O a5 iad LBy - pa V1 adn JSG oSl ake g Loie 1080 Ll
(Ul pazal 13Lo 1ol o n,Y! o>V 5T e Lany ane coodaay
(€ i MW e ngie onil Ladie Alile o anse il OF <l
S olad 2ol sVl e anl Dlodawsly S o 1 Oles b ke
e g Lags OIS Jisndls Los¥ 5l San comdauay b s ol 0LV S
odiny W3y o plpel an 5a gt L ol 1 ity O g S
(il T Yt ot Lls oS sl s ST L S
osls o 1n q{kigduﬂ

Wﬁ@ﬂﬁj}i sl 05,51 Z_J)‘:”"g_.';éok'“':’.)é}"\::éi)m

LS50l e oo oy o JUbT O pomty csLadll e Il il gy o313
S oo U S 4] G ey e Lo dxly + 030 10 Jsly L aSLAAN
S8l 0 o LS el Dl e 055 Lo Jodl ke 0555 S J s
el s I 0585 iS5 O JS b Lan Lean J g 5o
(a5 5 3 5l 3O plos 3l dad s Ol L oy (5 5 45 0
<ol5 Nautilus e o 5550 deol gt Lgolis 8o O gamammanad] 5 gz A
a3l 558 0580 biie gl 3 i 5 Key s cB3dazall O el
O i il 1 J sty Lty 5l UM o e gins 2oV

143



Os09) £ 9

2o Lad S Lo O L 5 15] el 28,80 sl mnatlly S
b (e el OF Al Y R PUEIVE J| JUECOURAT .Y
U JONPR PR PG JUNEC ] IO T OUR NV P U B PO P SN
&> Jasl gl b 55 05 oo s wadll Sl 0ol LS5 Ll
OF ety 5 el (o oS Gl 3 208 0] Sy Lidey ble B
AT 143 oo Jams OF Sy 51 sl e Lo Lo Sy s

(s

SIS 45 1958 ple oa Sy sb Ly 5V 55 O schedl ie LS B an

bl Lol 2201 CaJISS 5y e gl gy s pSaliyls o 35,
oy kgl IS Jaas il 3 5hanel s Il slie LS,
e dl S i ol S Vs 5 e S el il o) ¢ S
05 Syl sloddl Lty i Ladases O Ll pen oY)
=50 o Lo O 5alan 1S BNl oyl e g Olate ) 055 Lazee s
N33 16000 o5l aoaill udige S O o (B cpsdl LY 55 200
Wd)uoﬁ)j@,@&dﬁgl&;;u;’piwxs;”tu.@j N
5 Sl OLS o Solana LY 5 sl Del Mar le Jos ¢ bl s o3
oo ASTaas N Al e bl pall die L Y LYT S 5 petll aa bl
s ey cdlodl Jow 0 de s L Torry Pines 50l 55 oo 8oLl 4285 20
o b Y93 15000 alas Lafolla ¥ sor Y b p i 5 p O35 J e
ol o M b Y e SV 55 45000 Moo (gt OF ¢ ol adanes
o Lo 720 2000 o] 01 Cinas il 5] dndad s sl s plo
ixka3 U5 (g 23l 455 .Black’s Beach ¢ bLs o de o]l La Jolla Farms gl
Y e Al Muirlands 2a3 die [ o e 4000] do-l5 OIS locay 2]
15000 iloas Leels 4 oY Lo o OF i ,Y 55 10000 fhoos ¢y
AS 3155 11964 ple 0yl b aboms Gl dikiad) 3l Latie Y55

144



el S

O s B sl SN 9 o feal ghs Ol 55k et
199 aoy &l 2SJ) Jl i 3552w (o Gl 3 gl SIS e el OB
5,500 704 51 ,b |BM&5J*;C;¢J5M,SJL>,.:M\L&JS¢,.;SLQ;:{ Y 9
T ool b Gaty s g c2elldl )55 205 ) Jass 20dS 16000

gl B e S

d\ﬂ‘wy»bﬂ,;qﬂ;oi&soﬁ”i@,@g’ewtiw
RS s skl S Il i LS Ll B0 g
Ay oshe b Uloe S g ol OIS (o5 1957 ple o 28T /NI
L JS Sk el s¥1 el (gl Ol pa 65 L‘SJ_iJ.éCAJ.:JOLd&;Y\
oSl 2k L aedd a il i r 35,3 e 3l ges 235 o g5k
p ol Obeg 3 o) Gl O g 2 () ads b G Olad g (g0 OLS
S Ll we ool 5 gm ¥ T e 5050 OIS Gl gk Va3 Janll
st D JBs s o) e 0k b J e Ol 0 Gy Ll
& ol 55 e Y i (e gl 1 30 0] e sl e
PR LRV ‘L“;i:oi:u& S JLas L Led 6,0 sl did 2l il JI
Phdl ) s e el 3 O 3T 58S Bate ady GILI e 15 ST
LAl Bl N e el i pameadl el O g i

b e spm gl s 1 6,5 ] B o) sl 03

145 J sk 3] . Charles Loomis e s) 535085 el o ¥T ) e 5l
of els JJ“J;:J;JJ, Lol o Bl ¢ Joely SO Ul Led sy 1 oo
U 055G pamdl e e 0) DL L Tu 5,08 coal LY
I s (g T T8 O 150 V) Olald gy ¥V il s S0 (i
oo ol Jamy O Sy ey SSST Sy ST 5L O 13 &g ST
@@;Td\ﬁggwscng cobeall Jole Sl aps st Y

145



O30 £ 9 de

a1 s VT ) o ol Ul ) S5 aSd T glme n8a 1S
(o _;\ﬁan Sl g Lodie bLoVU ol 8 6,15 .J{w\‘gw
RSP RWNE ix,sofv_rso;/!@;ﬁ\ uvu;@ o 10 T
IS Lol s 55 130 3 e J81 s 195 S Aaaead) 055 3 A1 Les
LSl gy gr b ol S O} Sl S5l 5 pe0 SIS L ey s
W\erJdau\fswwvvb BT PPN |
Jois O e Tacadl o (a oLl O T 850 1S $Queen Mary
Jym L Tle iz o180 Lo 55,0 Lgigs b5 O pans Jgb . 2lls

NS

‘_',Jl r_@iquu Marshal Rosenbluth & sl 5, JLS e OS5

Joald 4y ol 35 ¢ ugeNT s b e IN a5 e s ¢ Jondl B
idle Bt S5 Loyddl ol b ansleazst 11956 ple Olosd o (65 (g0
Ll i yas i sl B skt 3 Lty Ths5 Gd 035
Lozad O passl g0 i Ol b A5 p e ) S Ley o dadls
JS ks ST fads wlolll i 0 iy Lo 5llie 86 jme 0 1S Iolazs!
saadl oS3 il (55,1 5Nl U 6@43,\:;;;1@»@ cals b
T g kel prainl e ST pa Lol bl oin b Led
Ll B eiall Lede 0550 2 ASLadt &6 ns ot clcadt ol
Jle ol e Nt S Gl o g OF izl o ¢l
e a U aled Lo liay L ladped )l e ¢ ed JG 1
il O a0 gmamey oS OIS e eyl 2l S Tie ans
05 Lt i and e b S ke 55 kY cubles 48 CSlS
i3le oy dmiaall adan SIS ol g @Il s Lo (0 [aBLS Lol
S A L Eo pl e s T e el A Joln VAL L Sl ASL

146



omgre sl S

JU sl o A L iaaY) L G eV s o le JLS e dad 5
RACCELTIEN PV S | SO [P V1 JENCIR UL PR B PER v SO WS P
o2l G Jandl o @5 pmadl 0da ST U3 (p g padl g Ao e
Jraze Bl i ey (A5G 55 S o] Lokl by 5 b agudny
.«&u.:?u Aol OMe o Lo

o e o L Wiy A1 Ll s 251555 035
b s bl ol ] b elppdll e G b 025 88 oy oy /55 3 poass
o Lo e Sl ol il LilSal s chadall Slole <l pdi o suaser)
Al AR 18 S o) iy W e 3 55 e LS U
A5 O ] e 50U S ¢ gl Jodl sl e ¢ ol L) 0
éswoﬁJ{Qﬁ, ¢ oSen A5 OF Bzl o) (o S5 Al et
s indall Slole 0315 IS ol ALl ol pde Joo Sl & e
2 Loy OV e 00550 45 0 oy o 5 Tl OF 6T, 55 0l
e 01 033 M\ Q\ﬁ@ﬁasdu;}\ﬁlu| Sl e e Tl
Ladag 55 oo Yy &S 5adl e LUl 26 el odigns <5555 lnds) L)
* e e sl G L3I

odgy Jads Blesd Lo ke d Ul odag) @ WY1 L 5 us J sy
YVl ST G st s e Logs adans Ul J,,_J\ O\S 5 Sl
Lo (L) Bt 38 LS iSO g LS Jolidl) O sl Yoo gy
Sl Il S Flgn ONT )l 2l O Of Sl Jais S S0
J> o Jo s of o) s b Al stt.lmjluw odg) lass Ll
jowg g ridl U ) S5 58y o S 0 s el o
LR il pde Legrl 5 ASe ST 045 OF o3l e

ol S5 o) pdiadl 21,81 WLl Ol (A1 5l S5 a5

147



Ol £ 9da

VEHICLE AND SUB-VEHICLE
CONCEPTS

SUES Gl 4000 Saad g 75 Lagie QAN (Gaan st Dol oS sal) e dase i pal) o dage
NN A5l adn 3 Wgaall padadall ohall S S o e bagn BN o 5al) oo (B
tﬁ.}\\‘&)ﬁ&&&dam

b diy e O By L4y Lo A3 8 S sliss) OF 5 3anall o s
B A5 sk S ceadd daoladl ety 0] pdd 55,55 Oladgr 35 A3
-”“@%J‘ s J g el JUS Lan S b s wlzdle Jf
S A CRoy Johnson O gus g2 ($ 55 eele 25 A5 Oled oo ol Lo v
Sl L] sl 5,28 55890 o i 8 hanadl &gl i LS 53 Al
yé,,;; Uyar podyd Lo U AL LtV L o | Sonnd O oy
ERWRCANC RO CE PP JERS KRR JENSN JCIERY]

AOISI s o) eldd Ldes O gk 5 (oS5} Olauls

10553 1958 ple oLl Jof 3 Vo ¥ o) 45,5 oo Olay b Sz
Bl ot LA S e as ) el il 05 k355, JLELL O

148



sl S

25 Al e ey Less JLS ey 5 0] pael 3 s S Loy
o I GBS Lol il 5L s Bt JL L
& b 08 a8 mmall ol 0] 038 U ol o sl
A3 T el W8 Ll & Ll COlSy L Jpaal Jads L J ol slomy]
L:SJLH A gl s gl ga liay et e ST Vsl Jlade Ol 5 e

NSl p sl s e 58 a5 Lo Ll L Bl S5 L

e A5 2 Sl g tedl e e SOV B et OY

A5 O iy phtedl Syl i LS5 e pedd) Akl (e O3]
eVl oy O gn g Oy b S ys e ) 5L 5 S5l 5, JLE e
Mzd o 5Tl 80 ) Shab sl 5l Sl U5 aasly
S O guals Olag 3 Je el 5 5dm 15l (pddl s lizaedl Lam o
o o se Osediy 05,5100 o b chalizie ol 3 o le ST 0S
poke B b e Lol el s linal BN Ciaas A3y L e
5,Li% 55 «Stan Ulam r\bi Oliws Hans Bethe 4ty la : JUel oo 2l !
e ol s Y1y <Harris Mayer le s 5la s cRichard Courant <l 5 S
Willem . 5S00Ls =33 «Thomas Gold JJ 3£ ,»le 455 « Wallace Bernbaum
«Murray Cell-Mann Obs J& g1, 505 <Ken Watson O subsls oS5 «Malkus
Ly «Keith Brueckner -S4 &S5 «Robert Christy v.n_m_;JS 9,9
- 0552S o8 52k 5 Arthur Kantrowitz 555,518 3515 <Hans Liepmann Ole)
JSvIPURICRU WL 3 JEES o)) Richard Feynman Olels 3,Liz ;) b 435
5 ebab) Ll 0yl 50 Gy dbs Ulas G e Tl 0450 OY L g
S5 o Ll 2 Ll e s 8 SN Ol iz o - slandl 3 o g5
POl ksl LAl ST (D5l Bl wslie b eally &2
LaU Jlae Yl odn ted g1 gl sy 5 m YT ke Lol 0lasyls 0l

149



Ot g o

) 555 I dlee Vol e Oles¥l s o) dla s (S Joo s S35
g3 il mg;as)\.w;;@';\

ol ol J0las o 15l 3 Ol p a8 b any b sl Sy ol
:@,;QJ\QM‘@;;JUV?Vg;dwws)&x\dgoiwj 1958
apediy bl fadl ot i 5 paldl il la ok g
O ol e s OF Glasadl ye e 3] i8S JLdl - L] plonasS
tchans 01 055 g oo Vi s gilly (oo ki s ¢ Lo 155 22
W peos O &0yl 0] Ll ol gl AECEV PN IS
S5 o8 UMY iSen ool dikis et G5 g5 2l s e OV
a5 pesr Jond) (Bl T i ol (A B3 s 2152
s (ol £ oy Olou b Son 1958 ple 550 /505 (oo I Gl
g Ll BUI £L 5 a3 5e B H. Pierre Noyes pgi oo .2 ARREESE
T

ALAH 5l g 5 Loy Jonnd) i
O s = H Sl o

Olag b il a3y «NAT 50,4 pliee B Jomy slsd (e 5u0 OIS
gwuwzgwrwﬁw@guwﬁ}mmwum@u
e OIS . Rudolf Peierls 3, ilsg)s ain jila e Laa3lal OS5 -l )l
osr ol 4l Sy L il sladdly B3 o Lo S rmemzadl A3
Bl O 5ad A wu Hlécass ¢Brian Flowers 3,9 OLY o 2l
ol ) g b g LY DTS 5o ¢ (S5l o il e (&0
&gwiqy@jw%&cuun e Uy 1970 ple sl L3
O N pons o 1a e 15,08 D 0l JB <O g3l 3 ke

Sy By b 2By ol Shilay 0P NG 555 lad Oley b ST

150



omsse )5S

Lyl paslin DS s g p el il o UMW) 3 Vo Y (e ] L
Lo OY1 8,51 0F ol ¥ adally g0 laf Ul b sl c3)5hazall
Lo o e Lodze W Almadl o 3 g ozl Lo JS L osiliay oo
Sy o Ol JLbl LT 155 st Il s e JS OB s
-l 0] W s dgty O s 1970 ple OF lall (ALl OB andps ¥ ¢ o
U sy o s 1 OT el OF a3y s o8 580 Al LasY)
755 et Jr Jo5 oledl a1 o) o 1 OUS 15 a5 o5 0]
L St Ol S

p15 OF &) G (sl Keith Brueckner 1S 5,5 oS OLS 31 s
O el 55 i po33e ey €055 farin b )il s
0L ppnd Alobs ad) 150 d gk s iedl o Slonaldl) Gan g
S AL Bl (e > gl 06 o ST ci 5 Ol it ey £ el
REROL RS S PP DTN JSN SEM O S8 PRy ol
Pl 2y o il B e wale S e Td 4S5 Ol b ]
NS a0 5K 13l SOl ol dide L Sledald

Lo gazes Ol Cilsen Poos Oguss0 g3,00 b Jandl G 3 O

Michael 5o ,5 JSGle ¢(gslames Oladyn (g3 ¢ Sl s ¥l Oliw 12055
35L g g2 Dennis Ver Planck M 5 s ¢ S ye5l> Treshow
> 3] ¢ JUay] Carlo Riparbelli s Loy 5,18 ¢ S5 Jaromir Astl Jeu]
Thomas Macken S s oo Tali JU «@LJT sLlLu] Ed Day
Constant J s> colins 48 ‘gJLQ_H Hans Amtmann ¢Lael Hla c;;SUa.iﬂ
bae Ly clarall Lol e L) o Y o 5 21 3 = b David
Olpizell Badate &5 pazadl ode Sty gy 45 gy R )l e Dol
o 33 o L ooyl Jl i 388 blugl e sl olddl e

151



082090 £ 9a

18 ol s ad) sl 5 3 Jole 2y ey cba il el
Min 2y ez 4S5 pol) (il

ol &J‘ UJM.«J\ & B[P T KPON Y ol saadl oLl
C38D o e Ul < Lae sladl) S Gl s Ut O g 45 )
el g Gl b e Jorld g b il Jos dn il s
O o pnd ol &5 ST 38 13 ol o st OY o3lmi] e Lo JS U]
Ny 33,5 0o 1yh Opall by des sl cadelaadl e pum ST G S
o ol el O e gl Aol b el sl u&;wd@wb\
o3 sl N Sl T (5,0 ol n O zzels 015 e plaalS
bl slale Jasl B 0f adates @S 3]s . Y1 g 0 5k 5 5o
ot sss Yl e S5l g5y Adandl 5 (655 RIS IRwes
S S iV JERN AV OTIRWEIPE PR SR W i Lo
W Loghe 1l

I yaby 658 puslie b ke OF (SLlI a 5131 e lamed o A

izl 15 8050 e OF @35 adms Lasd 515 531 o ol O o 5
) b3S pe o aate ) IS sl S CHI N R T
I e Bl LI G ol ) Vs cojlanl) Be e g b ¢ o)
e L5 S eVl cle dis sl Aol s 3 ool skt
o pelazad Yo 2Bill Vulliet o 35 Jor J 5 LA el b
e} OIS 119595 1958 ole b Jarlly Linazad o5 S asW el ass
ol Adb Shaggad gy tedl b palalall cgrly A1 JSLa e r.]é.;l[\
ol is el eladls g il Jondl B pditll e o b gl Aslons o0
Y il il ey gl 55055 25001 Bl A g )
e am Jlp Vs bar s o3 siadl 1ol OF g e slgV1 ke

152



omre sl S

Wl i Tl 105 Ja L 3T et) didl s e b Y 0L (B3 g g
Wl da3 ats o3 530 50 I Y J1ga¥1 G OF & 55 OF o gadll jiaael
sy oS Lt STy« I Lol b GBI 5 slasid by

)

a5 5o 05 e Al St g s Dkl sl S5 o,
e aidl ad O 2l b codls M (S Ul 0din 1) ey 0L
oA el a Lwlal e 5 19595 1958 pls s el 0ls LAY el
ol el S 1 3l 3 Bl QS cisbaadl ol i)
ﬂ;iyﬁu\@uh;wioiwj»-J,a,wgcxﬁ,:wi?asr:
uJ\;L..N\:LLMjubjluLM;—;\J}b\,.J IS IC I INE P cr_eUa_!H,u:
oL 054 4T el s ga ‘M\uywsj LS ol o 0 e Jametnn
ST Gm s - e g5 03 SRl @k BV S 2SS0l 3 05K,
d\wwgﬁwwu\;ugwmkmdwwqﬂ\
Bl . daal DU 2 e 0] 66, ST O ol Y Lazald
GFrdlesall i Sl ol podl e 0,31 1 Al i 30 Sl
SRR T L S GO R VYOS SV B WON
RESCE RO CEPIrS- SO -HU Y U DU -V RS JUUUC SO PR JORN
oﬁ}axjcaf;;masi*;ﬁai}a;awmjcwbww\(u...Qu}w
AR e Oy i ] Lo e gl 8 ke S 55 511 s
O gty Dlald clldl (e celaddl Blastul L L ol S us
b gadl ST laradl G5-Y

S) 23,8 s 03y ol 6,8 T oLl S 0 pls AT
C;)l sLodl J&d Jakasea 4 5 (Project Deluge OU skl o) sy S 0,1
b (yo b dad O 15k gy phall Wa e Wiy el LSS

153



a8l £ 9

Wasser Fuer den Mars C_;JAJ\ J_>-\u.aoL3.A O\)J&Mqa.l_ﬂj‘ JUsl
gfijwaiwwyo}@gpfw)\s,ﬁyamj
Lg;u;,;)\m&;oﬁuigﬂf\m&yuﬁwuswm gl
S Jo 5 ) Geadns) ped e Ll Ji SISy bl st gee (She
Ol Lot s Oy Lo ¥ gmeiall ons 3,8l adn o Ay sy ol
&u&u;um&ﬁ\o}zj\ﬂqyww\gop&wmupuu:‘w
QUS‘?jBryceDeWittcﬁué)w\ﬁ&J\SC}ﬁb}J\\.l.fhd):-) LA ol
@;Oﬁ@?éﬂ\ el slad)l oS 1ol dadadl Clelusa ¥ Of g
3@§TJ\Rasggojbw\;W\@qu\,&ma\s
550 L el Haseall Lol G oal aS3) 11959 plo i
2 6l BLS e e JECA ROV S FIES PSS U
R A e S L ST L0 I 1 Blinadl s Ao yizal
clods an pgiasds oo Sle ie ) Oled ki) Ladll b osls Ao e

RIRPANRP RN NP NTOTIPIm- 5 RUIEY

2 Y e el g piadt 1 5 0BT 1 ol O

Gl 55 833 b s el SUS Al anidy B sl B L Al
be= OS) 11959 ple J:\jq;oﬁ)j £3 e B Ragas sl I3 OIS
N of wizel . oole b JSCi LIl e ool odn o) 31 sy
> ) ol 1 g O padenn ol GG il e LoVl
& DYl 533 33V a s 45 o A5 U By O sl &S o
DU o il Jleds 3 oladdd sl Yl o1 oske bam 15085 1
e Iade g;v@oi Jos 53 5 o5 JS A5 Jams JaD tBrian Dunne Ol
Lo elondl o ilSs L ddgall 0da B egodus coblll lals Juadl
3 ool By Coal ol e ¢ sl ol G T U ad s B0

154



el S

Lelor o Olaseddl g5l i Joo s padl sy OF sy L las O
Sleastll ol IS ] dor A S M s g S5 B fadlly csaly
S o) e A s Gsted oAl g e O pilase Lobidl | dlzal)
W5 lod JrY Jomg O sliy ¥ o calxY Jamy o1 Jerry Astl oo
Jors oS Jomy b et OLSHT S5 [05] S5 oI 15 &S (g,
L JS dis ple Gl 153l Sldamy L Liay 2o pomadl b 5153

O ggma (p mdand

goried 16 Slia Ol ¥ Sl N oy odads A3 sl O L2

oo oo 2Vl GV A e o) a1 Jray Lodiey oses
Slasl b lam O i . e 3,8 1S (U1 aliall #5001 L3 045,
Coadod 1 phd ads e Bty . )l sLadl e s U s s
Sl S 3 e o Loy e 55 Lgmamy O ol e 3,25 Lol
ol gl SIS 0 8l Lol e il cRases BLad 35 e >
& I Yl ol o5 pend) e Y 1 p gl oy
IS sdn prlae o0 ey (Jaadll b cppmidl n s oy Glael
Yol ol Y el s Ll ity ool wumg‘ui o
sl OQ‘)—M&M L, 1gns 0lS AR5y S s b A
S e S ced L ciillad) 8o Il o el = ] g a0 Ly
s A Y O JS gt Y el e S Y s
dip Vs Je o sa, Cfpi ¢l .Cﬂiqf‘slj ¢ yoeol g ¢St cd‘
a0 dee S O J sy Cadlly B et S5 Gagl
Q,L;ssl,@\j Lal I OLINI o Leseds 5,5 5,5 500 oo a1 G sl S
JECSPIPETPEVITRCRE S PEVHES JERT S JICE PONFRUR SNV WS
Sohe il ) s sl OF ol Sl s et 5 ¢ ooy

155



052001 & 9 e

Coend) U8 Slate e Bl s Al oda o 5 Loy e By
by iy SN Gt ) ol el &3 ) oSl ally el L
el T Sl U L bRl i el 0l 3] e i

N Osessl gari 5w U1 b B sleadls Selinol) sy s ]
L O ¢ 35 digde b | o b S ek 15k Lo 252 4]l
el i Sod el 8 S 800 S a5 Ml e e LS
S Ll ok LS olae I s Lge Syl il oS ¢ aild
J}ug;,u\&ujﬂwj.s,?o,_ug\j;yaw\jgﬁ_;igw
S 58 S B 0k b cade Sy OF BT gy Lo DS
S R A U N WPYET PSS P PR ON [ S P
L?;js@,.wioit;@b.5ukﬁ\suq,pioislngqj.gw\
ans;,},ﬁg;,mioiu\cgﬁ.ﬂwg;;ﬁ‘,@M\éuﬁag;#‘y
u¢6f\)}mo\515;wug>iJ;uT.J};jéw\ysﬁﬁﬁ\
DS ) Loy omss b e 8 Uy el gl o Ak e o O
@M;{J\o@\ws@uo&ﬁga@uspgngg;&nﬁ
Saaul o Cedes

156



11

*

“o e

LSt 1901 ple Kurd Lasswitz 52 i wN 5 S slacal Le 15
LS d!l 1941 pls Jorge Luis Borges 3£, 5 w3} Fos ossbs i panll
1994 ple Kevin Kelly S 4 ale b1 1,515 ¢The Library of Babel b
i t\jj {2 ool dy (The Library of Form JSCalt L2800 e
oz sk Lo o pSal ESadl JSEYT a5 B plinall BT 30
A1 ke SV LN OS) 1 8aSCal adg) ahos e oS Lo 5 me
A 5 paladl Bl Ty pnd oSl gl 5T S (g s 2ol e 0L s
O ratg S ol 4y Y SalSite SLlS 155 0580y o ol o]
SN 1PY 57 ISVSRCA VAU [ AU (Wt YV PR
B s 01 5kt das JS 5 i g S Ll N i
Led st oV laat oy Loge LS 2l S oy Lely 305 SIS
R
Slas GBS e 013k Lo o) Sl idall e DS OF Gy medls
ol s e rlan o e el SN Gan il ) Lege SO
soms Sl 35 U3 Bt SS9 B e 5 LTS Y1
Led O] IS o LSl L) 3 o) ed SV Lz LIS

157



082091 B soda

LS iy OF ol gy OF oms by (B 28 oda s gl S 15 g
S Bl S o 45 0F b b aagp Lot o 0f 4SCadd Tt
(b il ey L iy OF 01 b ciipme S 2o gams 51 (L)

sall kS S e T

S el 5 5l O 11966 ple Leads Sl 5 5 i J sk
b 25 Aol edn o Les Ay L s sladll B Gatsne]|
iy Lor gl 35 pn Ualais cony ) . 235 pmally DSl 615391y T
BU 3] Tl b Wi ¢ Jladll hall ol sl Cilises 2y JS05
Glall jolas C\)_STLQ.:.;QM.:«J cilol g By gy B olas J58 e
8t ol BN o e Ty ) Tal cadly Bl
e olis 3 st o gl s e al el 0fs 2l o) L
sl Ealsead) aliall o 107 (o Gy Lo ) A pz; laleie
IS s el sl 5y o it Jloas L s JS' s cDsladl
Lavar (..,au.d\ oda dwl ys OP‘cSJa-U dve ) aslw B r,.aw\ oda pe i
W i Hlls sded Lgnalps 2o 054500 Gased Jlds o] mlion O 5
At oD td s e Bl oL e Bl e U5 a2
Uas oy (3) o35 dsaadl e Tolozed lonbally Lol sisolid 152l
RV FERPEPINE PR I < I INER (ORI I R T U PR By pesl
e SV palio) A e bl ¢ alanedL il 1 ¢ ab )l O sl
(L el adgr ¢35l e Ldines L) o5l o5 Al U3 o 5l
Al a6 5,58 A Lge Ay IS

S ol nad 3l S LS s ) L sl cBn el 22800
5 Lrwr 3 ol 5 LIS e e Jo ¢l oSl Sl il
Al s a1 A Ul s sl S5 daall s sl et i

158



g Lodu

o Sl S s 5 Lo S LaasGs 0,55 (g i Dl 5003
oS I SRR PR P TS By cimlradl DL
Dol oda 3 (6 nall 435 ol 81l OB cibiadl 5291 L@Mw
Eodl SLalsly oS b Aleze Gl Blg b 0555 - e S sl -
o o 0585 O o Vi - sl G e 3 835 podl Sl S
Jol sl Lo oUST Bl (5 e Dol ID oy sl o I
o A 0,585 OF (6T canSlas B2y ey 04yl Fa i 8,55 53k O A5
B adeadl Ll o5 ASUGYL Lot s piod) vy o3 clahall 0l 3
ry sy 083 el Lo o S o) c B ) s s b ey Bl

gy et ey 38 S e 3kl 08 O

S S ot S fried Wsle i ol (g iy Jo L]
Jsis WS cOledgn (55 OF G cpaliadl b & llaodl o 5aall s ies
oijc,_s}L“;Tq;,up.;h:ém{%;@sﬁ‘}sw,u»g;;@otsu:;
psi 8,8l 0305 OF s (o il Il 85,5 5l bolainal e oy
s ode ARl gl U 3] LS B 2 Gl S e e ey
General Atomic Manuscript) GAMO 45 ey LAs1s Lenn ) o5 (5 e
Olad 32 (3 O i) L (Slow sl JI o 35U 5 e A ghases 2335 Document
s 3l 1 3800 5Ll GSU I B B demelonl Lkl Sl Gilay
5SS b deles Lasdl el 0V cledadl Wl ae Lol 2 el
O3k boie) Tl gty Oy b oo sy ahemy Lo lay oSl slas s 3 )1 55
el it DLV plans By 8 S Jaas LU Dlas OB 45,55 5 ol
A5 Sl ) s Lo 8,55 85l o La (S5 015,55 0
AN Jas n Aebendl it s o D55 515 ol B 33y b

159



082091 £ 9de

lis 05 S QY1 w3 ool ol o 4y OIS 0B . 558 sl
.«@J’,:J\ il K55 6l gl

LSl 8 )ls] o e o sk o WL Bill) SIMpson O geecacs () -5 S0

Furman Ole b daslr 3 2xSeld L Jor 0T & G L35 - G531 55 55
ele ol Of o] &3y (LY 5,18 sl LY 0 ity 5 &yday University
ST by :J}@w«waﬂvﬁ@,ﬁjggg;uw@ 1946
) e w2 Of day 2SI DA Bl 0L o Gl e
mmwgggui.g, Ao e Byl Llss Wl S sl 5 s
ol i, O Sl il daalr (b &gl ity oLl 53U
g by s pgin b Slaglaodl e A Taio s LS OIS ¢ ptail]
ot Gt IS o IS5 (T a3 S0 o5 Ul proad LoD 0505
Bl B3 Bl da ] VI Al e b oSS Al clial Calises
S UKl ST (Al & s B el LSV gl 018 5
S ol b Jorl e D5l Lpe by 2255 sl iy Lad Joo
Blo g silus &imdl wby (B il g3 e oDl el g0 ) 15 L
s 3 oI brls bar g ol G5 AL OF Lo gy O5hn
Loy Lgllanzol ) gnamee o B &5 o1 (B GIB I ey S ol 05
S Lge by 8 sl AR Jads 13l L laadl s e U5 )
s bogd ok A 5Ll Bralr Sl s BIS O s (25 435

5os L5 oo Ol olodiddly sled) L) s Z5A01 Blall dis
Gl 1iSCay L ads 3 Olad g (55 oYy L U odigd Bsdonadl o3l 52l
ez s 1956 ple o ol JOlas (3 Syl 12 35 1 O g
iy b eSalls Il 35,2 i e rens LSy (S
il 0555 Sl il S A8 M Ak 43 0D 1k Lo ol

160



C\,:\ .. .

OS5 . ol n 3hr ¥l e B 1 plieally Slaalndl b e JS Sy
ATl S ed s OF a5 T Jaald g ¢ Gl o JS o) e
O ommrr el 13805 N1 5 My By el 055 220l o)
UV olos o) o Jios G 055 LaS cladnd & oy L2500
coladall o gl B SONY B ol V1 (655 o pgaline (ST

NI Y[R LRV SEN RS P PRE SVIRUILY

o Il S pdany (ol e s Gy W OIS 10 gemners s
LT sl eladadt e ool T8 comanad T ST L 0l )
OS5 e dlosl o O30t s O gy 15185 Okt Les Lags
O 0 gty ¥ il 05052 et bl 5L o Gl ¥ 0 s
) sk S el N O gty ¥ oY cgllesY T i | el
L‘fwwc«@;bid%y;L@S@;TJ\,:;/@WS;&J/}&}J
ARyyeL aww\gwwﬁsg}gﬂom slode Sl 01 b
o oty Gt e SIB b8 ol A a1 B mmite (il
SR LRIV PPOT BEHCPRIN I PLA LI SO U e HRC K
AV U e S A e Ogunsl fpte 8 ke Ay K550
CTPVRCIEY V) VORIV B WP I ECSSW E SPUTRGIL W [ FCPUE PURCION |
Ol ginll s OS5 . gl A AR5 Al Slandl (Led Ll
Do wds o ol () BLAYU aased) Janlls o5 o ol o
A
&ungjﬂ\ BUall dna B dacedl Chcadll Sledss a8
G365 s Lagin Y1 e pamadl ¢ ileaiin 8 sz ) O 5us) 3500
Bl b et GU o W e gy (L21) Lo Wil S
o s Jo S (i 1 1D s S5 o plaly L as

161



09205 & 9 e

583 yas Glazy Logd gl Vs cm“\ S5 1 &S el sla j\ el
il s ot il L Slgras S aUal sl dn b RN
o s T el B, Sl Sl Ene Slags e Sl
Bl at 0dgS Slesdan e ) 31y SIS e - T Dl e

gl gl Bald s 851 Blall e e 5,00

Jordl o e Do 2l B Cardy Ciatl 1 e s
ol S5 o oo WL{Y\ Lindl o oy by s el b
eSS PRRE N e S PRCUY Y TRV RN VRS VPR Sy SO QUSSR
o s el (Al 5 L 5l Ddgad yles e il pb A
RA = dsgh JS e 3 850 Jand elad Lind (o Auly3) 10 gl
Olay b5 01> 0Ll 45 11959 /6 /1 5 1958 /7 /1 fo )b (o 550 (g o
LD N Aa S AT S Gl 550 A5 s s JSGles O gl
8515] Ams Lo S5 g Mike May sle Elobe duolin 5 (G, 2l (5 52l plozal
e 5 SE 5 sl P ede bl Lodie JUB g5 g0k e
OF b a5 s = (T 5 b Lan 0l da s - (g5 0 Jlasl
b 1) ST L s el e (SN AL ek ] el sk by 4
s - A s bt ol 85 e b3 sl iy Ll of )
Lo garmas oS Slllome dayl B seas ) S g dly Jundl ol
ubwéﬁ‘u&wﬁubﬂ”(’*ﬂawbt}.{w)wwww
- sball

I ot b glases 22590 jlad Jooss I ladl e @y 23

il y (sl S o ps el Cilgr e ok s (GAMD Ghe g3l
Dl MW Sl i e il Lpa (280l Sl il
USCaad Lulp 1l pilas odag - ot gy axSlows 15 03 51 Lpams

162



CJ:I . x

Aldh i, Sty SE last o) ¥ D ] slola
Gl jasbas) (LA b se Ua.> s g dll e S gl
Lsluzall mindt S5 DLl g gadl GHIE Jols ¢ BN Al e I
Lndly gl D15 o Do shiah (LAY (e @3 5k Dlad LS e e
P e 250y Lm0 LUl 010l (.&};J!» CGadaze ol Al 5 le
8 rite Sl o ahosd Lo dulyny O sl 450 b Sl pinell) (0 g5
5550 lrlamh (b 40005 b 200 & saxd r“‘“" G o ke Laouls

ARPERREN

o By A s S 55 ST sl ady Olod ga (55 OS5

SN ke J 85030 & Lt G5 Lid ondidl B3l CES (3 3
ol SE Ll e ke paall adn 3ISS L LA Sl i Sl oladedll
gt Lpile A plpel Bl 33 ID Leads 2t s Sl 3,84 Lo
53,L1 3l pall Jolazal e (L) Al 2a3B yandzall Godall i) O g5
S gmn pl> L pu.u\ SNty LY slex)) I s
c((cw?u 53 goedl Adladdt pldadl o oy (2 adadl Lo (e
el oM g gt BT 5 3Ll s pmal) JaYT doa 0
iy oyl Jolowd (1@l Qﬁ;,\;"d;;p 30 s g el 0] 83 gl
o Doddl Y Lm0 53l gl e Aty Alhazs Boiald Ao
CL,,.;}\ Slaail) sl I e dsdeall i g Cilaail) (liese2]l fLadll
o2 daslie b Bl OB e oY1 dodl (BN e o 3 J s
apalt Y ool Y1 el 3 ) el Sk (6l e
el Bl 5 GBI ey 5 Blas &S e J3ls Ll sy Sl
APPIW RIREN POt N[OV F- g JUWIEEYSEWE LA
Joloer (i gale 3Lad 25 a b slol es o slate oo &40 e plaed

163



32081 £ 9ie

LEY aul, 10k O g5l Dimesd £S5 Sl o Blesl)
2933555 o555 Lt e ol g e Lt o 3L plisnad

55 BV egaball a fehizd 0551 &S a5k Ll os =8 52
Ity i)l ol Zandzadl Lol el LhaSS ) (sl 5 5
podeins Ol amy s Al b blus lacaz ) 015 0L
s BV e Loy ol ol LS iy ciany )l U1 J sl
Betty § 135 (et ol (o OV Y1 OB i Lors (br) (b Il gy Lgadines
LS a8 o5 095 bl JI OVslaadl Zelb o de 5 3laadl 5,000 <13 Risberg
L5 el (g ks ) el Ly LS Sle sdaall odin WSy L 0l J iy
S5S ol el o 2,V Gl G S B3l 58 5e b daiy
ool 0o S pod Trd g ooy 055 ) Sl il U1 5,2
S

o Abens B3l 52 el & )lees 2oM 1) edl 1 A
esdl > I ¥ s gay cPereira & Luckman SleS gy | s &S 0 gl
J.g.ZJor:..g cmﬁp T2 25 i) C‘M‘M 1959<=L§ o Ls
a-l a5y (lam Laa 656 dnd sie Slals e i) all Gl eI
s elab iiw of Jle bLU o S L b B Bans Ll ol
N LERTS ) (JUS TR RV B S BN ROV PP
S35 rodt el G daododl s lslos ¥ o1 L3 5l (Il dl ol
Lo 3l S5 oled ) ol &5l 0] (o500 ol Gl Tl s
LTl e sl s oy sl wodalds 5 jee o dwsll) b S
Eoan ) iy JSCadt g sl oL 81 cds e i J\ng@@
et ST 405 cLadll

164



;,i)_::.,&xs\as NSAIE TR VRS e S S PSS SEPRUR FEIRELS PR ISR R SR AVA R L R
1999 saadgs | SGY

P Al Lol odin LS T sy el ) ) 45 S A5 5 g

o Ll 1ok A 3 Lenl, OOl el (Ll Oseps) &5
o oo pladall Sy et et s s s ) o]
Y o) Mg (s sl s o VA3 o) ol Len s sl
Ol el w3130 o] o3 el e O 35,000 el LS
L 5 deslidaol £dlor A 5 318 B oy Ll J o 55 &5 ]!
S5 S5 el il e 5 Logh LeSUT b pladall GLBI
ol s i ls Lo s 45 ol odin Jieni Loga LS) 1 0Lay by i
el gl 0L LT o) sl e Laddl s I eyl sl
S ooy Las 3y G g (n Am e o3 Jo5 S 5 Bl DUl (6 3
SO R R ot [ PPV PIC PV PEIRN PR PR

165



G20t g s

o n Sl 3 Lo LS S S sle oLy byl
Llge ae gd 0 QL.;\_,J\ oda dﬁ%&\ﬁ‘wﬂlcb;m@w\

o S el by Ladie oda £ 50l Sy o o Tl 0T 8

ol B e OlS Lodie LSlo 058 S5 £35all o S
Fols e aoadll el wsgww,wd\;v%)j@,@
Pl A A Lo Mas A e ld BNl pslias iy 5,0 5
SVl a)s f o o5 52 0550 4 e o 3t ez 4 SE LS L JS)
O 55 J 1oy Slgar O 58w iS5 < ,b 4000 O 5 4S5 e . b 4000
o Ldi 150 b a5 305 b my g 13y $1a3 150 1) 100 L o
e in U I B s o UL Jloli; L pased ol s
S e Y1 e Ltie Blucad) (uls Vglos & Leis s o gals
bl enliadt ooy 35 O do U3 OS5 L 2ol suels 550 las Jalay
NIRRT [ SN UL JUERRE N I R PRI W JU JEEN R ST EL R
el i oSl e OF sl gl e Splaza¥l 3 3l s Ja
O Ko S 1 LS ol e e oz O BT 13] ale o LS Ul
SVl il Sy S 55 Jdl o gy Loy Lo 05
Sodiall SBlaadt Wl ool d ol s sale ) o o & 5lne 0,5
el e s el o Aloldl Gl dalas GO sl ol
sl pn M J3Y 6l oLl G g3 01 e g 25T J Ll Vs
sl Yl deate s s ol JUy £ e dedald lobs 540 5 | sliezs
sl e o e Lt bl s e ol jladd asl sl oY1 ais el sl
Sl 5 L dall Slols iy S e il 5,556 ¢+l die 0,80
ALl ses N s ) 3Ty oSS b a5 Agb a Ja pans]
iz gl a0 e Dol Bhes Yl el e dly as O J gl ) e

166



5 T

Mg oSl b Boelos T s dy b adns . 5555 O oy Lo
'«‘d'“'?‘“'f ijfm.”

gl oe LaSan iy p g il T S3D G A e
éjﬁz}wyh}w%Q:y@dUi oSy ‘@JMAJL, 53l Sl
S A el il ol o L3 elasdl plabs 55 e Torrey Pines 3o,
5 o el ligs Jol 3 aeley gl c‘\)o\.{p‘é; sl dgte
ks Jlows pon Jalasld dr e gay . olel 2350l 15 50 Loy  B3daze
o BRI T B3 o a8 J g Salay Ve b Gl dah 2 L s
el Slagin BNl o2 Loy b paidt Mia oo Lol Wb ¢ o Golows
e oo anlal S Of e pall i Sl o Sigad) Bands 1a (S o
U LA e deall Slobe Jadt forw ple Juady 0T ol Sl
e e Al il e 0 Il e 16 le Blad) Gl o s
ws,@@”vqﬂ\;@mwgﬂ@qw (0550 O oy o
o Jolay oy 5 0 o1 RENN RO OU W LI NI
i)

el o ammiy Olou b o805 OUS S ol iy w858 01 435
deo Olagp sl e epsle gl Lad ks L0y @36 (s O350 25
LS od LAy sl s gt eV ey OF 5 el 3 Jandl o
By ey 2l 3 G ol al i) Ll e 040550 £ e AL
5 b e s (Ossl B e gm ol LDt b Jsk . Bl e s
ﬁu,uwuﬁ?@ju’eﬂ\c@ymﬁwaﬁ;{igu ¢ o
s by sl Lt il Oles 5 b s RSP R WHEN
e N e (Founls

Apdin Ol pokze 0 J) o5 a5 Lew Allen o o o W 0L

167



3281 £ 9

5l I AUl S bl s & ey A50 58 (ooke e Ler Al dine
sdomy Ladloy ol padl daslin po ke gm0l a1 (300 OF 0T )
JSCEN /[P0 SO TERNYS OV [ WO P2 N [ LR PO [ P PN
FHUINESEINESR I VIR I N E R VESS I CF K N PR WA EN BPRER
“ LY )

Gl sl a0 ) st O s 15 e 5 g e
o3 AL bsan Led Lonrs 48J_:3;.‘,J\V_;.§JJQL~\).U|UA_~;\J_?!¢1;
5,50 D Wb Olas b o] el o o ey 2 b 318 LS L)
Lol Wolre e 2l o Dy Lo 035 Aoty gyl Oeié s L Gl
JEEEN P EICH W B JUSIRE CPOn O O JON T P ESN R o
o el Lol Jro (Ll o3ln] Jsll i b g 2iel) Lol
Copth o gl sty e e b dedadl Wloley (AS ol ) ecal 543
T Lt e O Fopdm 5 155 Gy Y il o) 036 Lo Las L 1iSas
Mo gl o e S s hnmy WS bl UM Ty

DS e e 5 arnedl (il Oley b Slud > & paasl a1 el S
CaSas Bl G815 o Gas WLS oy Lalases Wil (B 555
23 gl el o 85 b S5 oy s - 2 W i oy Les S
£ oo las LS jad sl A )30 Ol gl Jamy 1959 ple fu ol /0L
p s LI La o o A 3Tl V1 Bl s cOlS) 15 G (10 5]
edgd (5 el 5ol g 8T e o Lo 5 Ja Jlsdt e DY)
il gl 06 s

ot JSI 4 el pndl Jlas pa Lo 25l Olay b - b
@5) Qi.w.&é.”j ;QJ:.O.U dala 9‘5.’L~QJ‘ S g N M\ V.g RS Sﬂ.i.’.'.c
T\ O E8lad &S e o Sl e O Jedoetld Lol 3Ll el

168



-

o dud

uﬁdmwgﬂ,;u%&uowwwwmwdnuuc.mu,;
O Ll oSl oy i, V1 A3l i e S o2 e
Vs 0L (e bl s (s sl n Ll Ugam 1 12
BMe Vs &S all e ple Joomtn A LA ey el U5 5 B0
ool 1l 5 HUatsS A Baladl e s, ST Lo Y1 AU lLS
A pardt (e L;’ﬁ..!\ S

gaa>s J‘Mﬂ‘ubw‘c.&)jcrw‘ruj‘bbd‘%}
wmwgeuuuuuﬁﬁwgﬁuc@ﬁﬁméug
o Slea] BN Lusel SN o s s 5 AL s
Pt Bladl ols Ll

30 Lo jlize Gonds de o 3 2315 5 0 ind Satellite S ol
u\ugwa,sf,w\ﬁ) S ol L 23 45100 33 dpnbs 2S5 B /S
mL.w\MJMN!osurbM)up)Y\Jyﬂ.b)\.uu}gf

60u)|w4.:.u>4_oﬂQ|J¢Lasw@a530riongy.)‘,lATSJ».H
¢ &awY| Orion M2 M\M&,,@T“L@;ts 20 40 Wsb s, U /oS
L REB e e V1 ol Jlae W1 3 AL I Y e s OF A3
SIS e legal) dpalal 0,5 OF Sy B sl a g

Aonds &y 3 eliad Ak sl s Super Orion (g Sl & ga 550 45 0
Hgm}p@u@gig”ﬁmody,u)u [0S 60 Lasluze
5535 phiseiad (Kasy ¢ ooVl i a e 01 Ky 5 ldl L1,
i sl Ll e LS (g3latl L pabs

go s - ok omdle Blads b 300 (o LS ol ods iS4l
Moﬁ)ﬂaﬁmrsmrw%uoicag\y»:a}a{wso@;
O oS b O gebe 055 8 eite limed ol 25 ,0dl . fuitnadd 3,05 T340

169



o8l £ oo

T35 0 ans dpim s on 2k il pliizaly o 1 dple Gl 2 g 5
UAJ)-\}MJLJJJQLMWO.LGS&})MC}‘SJ .Q.LL.:'!.LJC‘&.{D)J}
b il S blod Camuy Ul 3L sVl o D gareall e
Q))H\MB)L«J‘ oiﬁjdi}‘)\_@..wd}).i:wj il :\.:}.55 EJLAO_»O.L
S 0l s 5 gl ey Lo s VT L iy ey 5501
o QRN g s p e o8 e sl &l Of Sl (g g2l
Dyl Ak e ez bl 2 B3kay gkl OF iV olal,adl eds

el & g 5 Q\.U;...J\u»uj:ii\! 593 0l adle

W e o) b Osake 055 S e OIBL Sl ¢ ol 1o Ll
\u\;-wuwjncbg\ J.gmda&wd\é.swuﬁd ¢ eladll
uﬂ)&\cb#)bbud\wyuﬁjc@‘d“‘@&“d‘u&‘
oLV »iq;a,,ewou{;dm» Ll S5 dmie 25 ple e)ls s
.@L@\Mw&ﬂom,;wosﬁa;frﬂf@aw
Ly it gy wa\ony&:»&aiijiﬁcéaaﬂewaﬁfgmbb
crﬁﬁ#\&drf\)}:ﬂ \JAL";QU)JS):JJU ‘¢)¢3\))?5\w8\ﬂ\cw
Je 5 13] <Alpha Centauri (g ) s Wl 25,5 o1 S ol Jeas Ledis
ol 055 Lpy Selin s @31 s g3 e el p sy ¢S 5500 s
el 10 n ad Jand o T by el 1 OF kil 8 ponis
o o Ole p U1 8 .uggﬁzt}gyuwo\stw\ﬁd\oiﬁb
W i Lags OIS Gl )l A egmas ¢ oLl Blony OIS (f1 3 (B Jone
NUIRVSEARIN]

s Do eai pn il 1959 ple mds 8 Ltd Ji Y
hiiing 33 ge Dhle edd A3y L AL il ols cladll LS e

170



CJ:\ -

/o5 10000 51 1000 L5 Ze rov ohe Tall Com o J gl e 2o
Gl B gomeall ) sond By b de | ods e syl SN e U
U /oS 1000 e pur 0o Jguamdl Jorl .bbﬁ;wguﬂ‘p
SV pr S oI LA 005 5 b 10° 4 Aal S5 O pphard
S peld o2l e U G bl 5 g8 ) Jadas A e et 740
s e ol i () ks il 7100 ke J pa U Vb
e ASpall B Yl o o i Jeanad iale] Lyl S
Soay bl s EE S 05 L el L J}\u\y;t}ﬁ 55 IS
500 ie o o) Jeay () il VLS e L Uais) cloetiag
xS ol (3) Cial . &l 35505 T conlis 25000 ) (3) il
qyiwwswqwﬂ.loooogg&@,oi&1oa)¢;
Alpha Centauri (¢, 3z Wl 45,5 1 Juai LyLam 0 oy e
M 150 O pa B
b G 3 e SIS 15 sloeadl S5 ke Ll Olay b J g s
L@M‘J‘FT&U’L‘)JJ@@JQGW‘QQ%JW)
OF s Lo 5,505 o5 301 oY 3 ellas] Gy 35 S s OF Ky
ALY e o Blall joa ai,,é AU Ll b sl 4S5
SN o 5 5 kSl gl Bl L5 4a ool YL
:dﬂ}L@gcbsq;o@;x_ﬂ.&;@,J\sua\zua:gjwsw‘
sl sl Léf‘-’ by U Ao sl el a5 gl ol
JUE Adels gn Bl ax s e odel Y o5l pay L) g1 530
ug\gjw|rgcpu&u rs,,uqusvjuws})jw”w\
thwwudhw,er.uj ««s.bL@.aJNBIquup,de\rupUu.U\j
aoldbial Sy W &) o5 el o3 ¢ L) o s b Lis 2lels J g
w%ots:dut}s&,;)‘u/(.sloooojlooou,.ﬂggdfp}uq;ﬁ

171



Ol g

oo A eV Ll ol e Landad S all il o
-3V el Jr

il LS5 L) olieall e badeds i SB35l (S0
gio&g\_@s:\?ﬁ 1000 — (5 gl 5,0 >l &35 5 gadl e sl g
stg ‘8{J\MYqQ¢U5j)) Olog b Jpiy -4 ol pedas Loy
S5 b T 88 650l B s 155 At gyl o) plasealy
g I T S Blas i dlall Ay S BLs 0,5 S
Gl e 31 A1l sleld &5t B3Ual Of Lol plas ¥t br syl 50 ol
Al gas WD A dsi gp 3t Sl )

155 . b 24000 Lajad L] AsS U /S 1000 &5 ol 45 0l)

355 e sl i b a1 U - 1968 ple S5 Olen 3 =23l
sl b aSS LS e Js IS AL AT e U /S 1000
10000 & po el 3 i (il Lol Mlgrs Sy i oY S
B i L b 050ke 250 035 AsS 5 (05 150 0 a3 aly @l 135 U /S
L 150 )] ooy (5 smadll Lgme om0} Lo 52 Lol oS Lale 30
55 LonS 3 1 w5 Alpha Wl s (L] p sl 3T 0] J 5 5
Jorl s 8558 e gl 2V 8 Oldag et Proxima Centauri
5 5550 LN S e 790 avase O oy U /05 10000 &5 s 3o
55 S A bl () 05 Rais LS e ey My i
Il o OF 31 a1 amy o alidl 51 el Allae LS sLadll 3
Sall oy Lodie &5 Lt (3 ooy Lot il Il dnadl e s
o Al Biaall (oSl o L o 8 e SV G )
ool (il S o el Loy pBY1 iy Vsdor Ol b 0 8
GAS M as = U il S Al Al = M il =V :qaaﬂ;:‘,)\

172



CJ:! .

-

8 2l iSlew = b cpold) has =1 el = A ¢ Jolall sae = N
= &0 04 o e DUV e a1 ol il 51,55 L ALl 5
doe dysb Lol oda 10l 5 Jsa pebeandl Ciliied 56 50
P @l ls S ol bl el eS¢l 5 s LS Sl
oid&@@ugwwpui‘@w\)u&ia&)w@wloﬁwg

Ol Tl gy ol AL 5 51 (B A S G o ks puas

o el 0 ¢¢>|umkuﬂfwmc_uu@.ou_ﬁ,
wﬂwbuyleb@jﬂr;L}jJ}&jl ssle &I Jlerzals 15 S
of wls (lsle SIS S5 s A 0 pke 25 plasendy U /oS 10000
ke SLamiVl Lail 13] <2 200 a6 5 2ald Slolall Loy g A ol
oY SLLe 100 Jowy 515 45, sl LS OB (74 0,05 sal Jdns
GH Il oI GOl G ae 5 5 55 050ke 100 LS5 505 funal
ML e ey S oSG oI cSuper Orion (¢ SU1 O 451 &S e a3,
Sladdl SsY1 asl eyl ada J2a3) 1968 ele gl Oley b amd s Lo Lin
S U5yl 5 Led L 3 25 51 g e Ul L) Loy 4l OF Sy L]
desarall plle ol oo b 0] 9 Bied Wles B fo 5 OF G 2508
P

Aol b b s sl 3,0t s mUJJL;lMJ

o b Y ,s el dﬂﬂd)ﬂ‘rﬂ‘uﬁb’d&*u‘!&w‘
ool Bad o5 el S5 s W] g A1 SLY e I
rwaggggu;m;uirs.«;\,@J\Jsmu%;@gﬁ
s P Sl el el Oles) Tlen oS W ) i 30, (1958
c’.‘a&»rTWg;JLS;\}.»OL@y\%&OTQXHL};J\CJ)‘}S.HT)MT
Mo Sl il e Sae Jo 5 6T oy Tomy plall IS LOLSY!

173



052080 £ 9

GIBW ke 55 o Dol g9 e (o D1 01 0532 Ol 3 S

o glain g Aot de pazeall B Em il SISl fys b ol ol
G /oS 10000 L ;5 &e s ol Sl Lgpan w)ruiﬁod\w
iz e ol sl 13] o dtlay (ogb AT e POV NP
5 cods b el d G )5 G e o) o s L 0E L
e Lo ol e gl Sl 25 3 (5 1 a5y ke o ol Ladomy
S g@.xb@\ raﬁuﬂj\y(l_m”)yt_;pa.gduusqﬂ\)

174



12

Hlall el acel

o el day o g IS L eV O gadon o il elode OF i

Lon 35S 3 Wi (3 oS Opnsl 0t 3 el i ke Lile e

s S 3535 s W pe 0 de Gl 5yl plabs el a ey )

JS s or il o 01l ol 580 G e b paniaad

Oloy b gl s aalsl 131 ¢ iy ity Y ) o) el b
Nl U ¢l U e Sy Ll i

809l ey - lacadls 53l Z3ladl Ll 0580 540 Gty

s el Lo 0580 ddoll ol ol I el o Slad 54
ot el o By Gillas ¥ ML,,A\ L lly (@l S sl
Moy bl e ool bl G315 pe 51 33155 e J5 ey s
dice g gill Aol g plas olasly wbs (U1 g 2yl B il oy el
Eo= cAlamgordo g3 4é ga¥i B P et I YL et Sl
Lol @)3b ba sy 1 iy 2l g3l gk b L Ol Lol BLSY
b Slsedl gy - LA e dpd ) 4eb ol 3 L cisaadt LLSYI
Sllead) Gob e ) seas b gLt B &) Joai LSY 1Bud Pyatt L
ey . (oLl L r:x.&; Lo ool ol U (Ol e e e o

175



5208 B s

o A ol 2 s S sl e I Y G
.Qﬁ);\ t_gf:..n s)é L@J},.pi

Sty ety (gl s gl 5l S axly 1958 ple wllas S
Lol I LY O pmom i gy VT g1 gl 3 daladt JalY)
0555 e o plonll (a8 gl oy padl el
P Osheny 1518 eI AV D goadl e pldd i 3 il
_u,xg\@)wusjyr_k;‘ugd\)\!ﬁaw\;jwvr_uj\y
50 55 o NUSUUPS N UUURN U  + K UMPUTRU PINLTE SyLtIN
DLV ikes 35 311958 ple bt [0l g o el A
)L?bam:SJL..U,;‘?;;J\o}gaiéﬁg\y%@)ud\;w%ﬁ@,,ﬂ\
Jw\gi\,u\\u%w\yuwgi@u\w@p\
b Osaladl ol all slode Lab s ‘C_A,.J\Wigus@} (S
BUall it ol badie slarliadl J g 15 2 i ddly Ogapsl g
e oleli)l e go 5 Hlami) & s gt 55055 me 05l 454
S35 sl GO 0D 15 iy ol eladl) Bl ol ok
oi%»iviwoigﬁj\@a@ﬂw\prGW\g
cikend JLs OF Jram &l p ) alais OF e L S+ (552 Lo ot i
T oo STy ST ot Y gt s o WY b il
@z

e a0 55 mmr I3 AN 3 5 sdl SlmiiVI 0T 6,85

RS ISPV LTV Y 5ol ol s 5L o) s, s3ladt o Lins
i) ol ol Ll Bsledl 55 3 82,1 sl ;P_.NJ,N\ Bl sl
Olay pp S A1 sV Az oy g OIS 215 SAILI ety AW
0 55 O a1 S o O B iy 4zl s a5 L1958 ple b Lenulys (e

176



SG alh wdaill

LSJ-«MQ—H‘" cajo.ﬂ g,S_)Su_H 4.)}).4)—“ u‘b&\wwwwmw
J.L}\ ‘w-r\.“ sl u)}&\ JJA,J\ Q.A 4;\.&.“ Ahb) cup)Y| Lf“ obﬁj\j

-l A_.)J,Qj‘ Jd s> &os ! ssladl

sy s polal a a ¢ Ll ps g 5 paaiedl ]

el s Sl ol saem ol el dad ¢ ugaVT ol
O;J.iﬁ‘:;:J\J.gL;jﬂC)JJ))MB-)LQTU)LA)')J.SJLQJO)&LHJ
OF tloa gl Jl i 38 1 olazl ey odd L] 050050 25 o (b Lelonz
e GUSYI 3 Lagd < Moe Scharff i,L5 o J gl - panadly ¢ ) g 500
uw\u\j‘mwwdu&w@\fm LMJ\Q\\J,}\
¢ Bl cols ud wv‘u‘erdw&JANd\uim}&J}Y\
«Sandia Lla y Los Alamos AN s Livermore g0 2 Lia Aol s
o sl o3 e ol Ayl 1S 0 e OY shazal e
Sl Ll s Ay bl Eons ¥ olS il sl OF LW Ll
A 91 Ol Gla b Ll S Y A1 ssumdt OF e GLSYI
33Vl e le ¥ b g o o3 by 5] cabyan 51 Ll S
LSy L dol gl all e U8 Bls e dag o201 1a OIS ) o il (0
P NN ICTT G P NP UURTEN FUVETR | BYF ST PFS U JON 1K
o e ! g;@yaoi @3, ¢ aslall C@;ﬁjxgaﬁ) 23Ul
S5 S8ty OLadl e b Ltaarl o 05 O Loy 5 ¢ Slges Sals 230U

.«(.Ja;;‘xj

o2 b sl D1 8 i my Lo ine O a3 Ol 5 s i

M\&l&d&ﬁﬂ\@ﬁﬁ)l956fb%a{% J}‘j
Solasil g5 Jelan oo Janny OF arellanuly OS &3 oo (LS Yl
IS sl b Jonlly & ray o S0 CTRIGA Wy 5 Jolie o Bike 51 2Y

177



03209 £ 9 e

St Gt g ptin J20) Boadl 51,630 L LW 3Ll SIS
o oSt Oty ccinall foad Ll Ol 31 ey L BLAIL Ao W ¢ 2
B o r i B Bl i SIS by 5 Jelis panas
cose A i Jelie el dage oo il 1 85,3 0 p 5ot Al eaia)
e 3lui] OY (Project August il g 2e) cul Legol oda e GBI,
e b Ol ik s sy L bl BW 08 b o OF o Jeliad
Olag b ,Sdy L 45000 BUall den 33 go 0 e J gual) Lol el ] foadl
s Sl dnday 30 DUl i @ et [T g o A.MS Lowsd
Flad¥l o ¥ e as Lo LG L Al ol adg) fianal
a6 gl 555 a0l iy S5 OIS 13 Y] Y LS e gl 0
Sl eVl L Jorss ¥ Sle ghaedl odin SIS 155 . bl e I
el Glaadl s ey ) oans OF o il e gl il 5 0 cn s
Lo 5l (e Jgandl mdanal Y s L Ss )l pde Juat O

«L;,L}@W«&ww\w@\w\u\.bwj

3503 Olay b A5 (&5 5t 28 pall GG wodzal o oLl dnay sy

[Od s 3 Oyimd p ) ahe b 5 a5 sV g (5 52l
S 5,50 b Jsk ol ol ge e J el 65 i) S35 ¢ et
O e o) o 1T 1 VT g 3 el e il 3
5l b sl 35 oo 5 dal el O Ll el coils
Jéug;%;‘u”uﬁwo\sa;w¢)rg\\ncw} 4,500
Lo Glaadl e (558 s o Salnny V6 ke dan s by o
O b sVl o) b cmne o b ol s Sl JS o Lol L
Ze ol I gls el T phd gy 3 by 8 g )6 Sl Sale
bodis ) gmams S e Eo (LIS ¢ls ds Juaall L 14 e 5,5V

178



St Al shall

A.OJMW)M\)W$ ).J\\Musj» leuanau‘}}h.:d;-)ujols
U e a1 05l L J ol 1 Sl lanll S 2l
.((J.{LAS\ Cj.»\ s 399y C)M ol QUY\ cc—%;wds

Sloshas o el b IS ] gl ol s 502D 10ley 5 Uk
Lol Lol dhay ol Lazgs ST 5 clls AT I UL L bl o
By 0533 1518 vl o oS i hniy 15318 Lo o3 SIS g pms U
16l Les s Lo s 52l JJ\ La_J\Jod,yb- ‘ﬁ.swnu;b\ d)\ Eodmeld
L.,»J;.e\ .y dsa b ST s ;Lx..og.g@“\ dl Mu)labq
oS sbmall e ciilialy 055 3OS M 1) sl s
S 0T OV ey T e 1050550 50 B 1S 50Ul ol ghaall o
Come L 250y o s ool IS 3 goVT g 55050 350l 2 o1
1) ot A s ke e lazal o

aponl FLAN 3 L gl SN Olay ol 2l gl ] 08

Bulys b Jdodl la gl oo 0l g e Sl BSG] 5 & ol
a1 b AL aneal W Ol LeS LG ol saeddl Ol e Jas
«Casaba Howitzer sl Jo &5 50 (J] 550 (go15 Bl 4 Lz yodl 25
uf”\}»)\ (s dillay O g sl S e e Dl Bes mb oy I

Moe b,La go ;5B ol e g piead) 1A O GES ol D5 Las] ks
iy s Ol g d L S 0 gm0 ple 3 OB Lo Scharff
Lad G 85 clppmidl o) ol 2 Jlad 3 el o 555, ks
B T g el s GBS g el 2N P B B ke il
Ll L Ll &e o 122501 Losdl a5 ke 00551 om0
e i ey ol BUS I3 L3 a5 (e Jom s bl e OB (i
o,lael ;Saud Casaba-Howitzer Lol L &5las 25 0 O uyly - did dusl o

179



O3091 £ 9

O o3 e 0050 Lo el iz 0,450 OF Kass - 3Las am ]
g Byl SIS O gl

Ll )> oS Casaba Howitzer ¢ 5,-2a e syl JL YV U155 Y5
iy o o ST e Lol L 2 OF LS dany S (RS
i A3y gl gl slanly a1 O gany 15190 152 G Lol
Ll ool o oo Jram pladl 03 oy Aol Lol e
Lol AV 550l 3 258 s dadly ad i Lo o el OF 22 el
s Casaba-Howitzer ¢ 5 .os OIS . (lasday (o A 3 2801 Sl j2el] Ao
B gl 1S s <301 3y 05l oo Ll Bl Y1
Forin o dalietnadl Loy ety & Bl sl e 1,8 danad 052 5Y
S 2 iedl 1) Lalase ol J1pa V1 SIS La e s . Casaba-Howitzer
ESWR OURIE PR e DU JUPSOC RN PYPY I T Jo-iy PO [ ST PES
ol sllae OF U5 - daaall oda 3 S (Sl a3 OIS (S5 - Ol
Balazall Jalasidl JS oy yb OF dny o3l cpn Blyb 3 540 5y el il J0
o A UE B T e s 0l g3 o e B e
Tkl s b bhos amy Ggnd 0030559 gl (3 i O (LY
oo s 0T e Lo ey clge ! Blo G b 3y Bl dgo 5ol
sl pae B Jedll B 5 o
S Iy e sl iVl o L L3 gy e 6T 0)
J.EL&S;@EL@S\)SMWL\Q-SJ\fJ\@LoEJLJ\&a?u‘la-_wqb_l.o)'}‘g
o il Al S5 .mmgt:hx:)g;)\fmv:_g;u,,:ﬂ;
EPWITSU P (pOves | uw,po@qﬂeu‘fﬁw\u{w
ad ol i Oley b ased o Lo oy L dos bl 5L Glew 8BS JSS5 5o
By alys )il OVsleodl JalSS S Uy 0585 0 Comy 2350

180



SLd adl el

A

PROPE LLANT

CHANNEL FILLER =]
e b il taa

Aola 5B ol Haaugl
Ol o 1aS g3 atia10
M Gosis Lauss aals
A 2000 o ey S
Ua )l S T s 300
S Basally oyl ol
>ad33 Laade a4
SN ey A3l
G LAY )
Aasas G AN

RADIATION CASE

NUCLEAR DEVICE

DELIVERY CASE

FUSING 8 FIRING

o S5 Bl axy e L 0585 o) 0pSeadl SB1 e Lol Bloe U
DloenI 1S sl w352 OF ¢ podd Ao Y S5 s e 3 paid) 3 Lo 23S
SYslaodl Olay b by Jonimsdl 75 00l Il Lo 5 Lpline Aol
iS 15 M 3o el IBM 650 1L o pulodl 3 LY cdssTy da Ul
Slandl dane Lede 25 1 OV o Taml s O 1 o il U1
DVl pa ilaze Sl 5 JLAN o (I Y) 3bedly didazedl duloon
4 el U BM 704 51 b o pmalonll a1 28 Juadl 015 VT o) S

1959 ple b Soo sl Il 35,5

shey Jloeedl K25 LoV IS Lo OB Oloy b 23 50t Lo
IS e sdazy 8 dadll JS5S Jo VT AlSCs Loy 6,00 2y e

OIS 13) L Al ey 5 ,5ke 5 3255 Alo) <Oley b Iyl oS iy el

181



032081 & 9 odue

shazy B Ta Bl 55l By o) Ay 6 adl) S Ty o3 b
fad o bel O e .a\)}m>@w;ﬂ oy dyb o e Lilr
ey bl JSS pendl M doey ) pmadl Jsb e 55 5 a2
s el JS5 IS 4ty G i) gl ¢ Sl ey il 1
Olreld alie |0 0] Um0kl Play ) el 3 2ladlt Jre
SO B3] ant A Al e Galan May > sesll 058 Jl b 23y
Jsb o anidl 0555 5 0 Ll 3 LeSbans 3, ladll B3 o A
g 85 8 ey a6 g, el Y AL B S lany Sl
Gl 05030 45 e Luld O 13] T sicie Jloudl ey cizesill odas
e a5 Ser S L L i 8kl s e LA 050 Co
ol Sl 82 b b Ayl oS0 S o T d 5 20 s (65151
Le IS Va5 ‘@;C&ioi»waniyq:n)\ﬂ/‘woﬁd\;vtpwv

e e

OF ety mliadl OUSCadl 5 nlicadl 3 i) Lty el 03]

;Lu\ywc)m)@ggw\&;@u\awwiﬂ;wdﬂ
S opslae Dol 1S sl Wl doio g Ay LS a5 Sy A5 !
o.:Uh:\SLQ.MQNLA.lSj F“’&#)}Uéﬂﬂf;ﬂj%ﬁ&
sl £ ,m b Jordd ISV RLNE L sl i) a3 sy (6 el
553 501 045 OF ol Y1 O il dadesd dovis Sl OIS o
23 O okl Jodl oo el ey i 3l o o )
e Bla o BSLandl L5 o) 0] dr ol gl 45 el 0] JEREN|
23T b e gou @)l e Bouildl Bla)) a5 S rrll e BLS)
80 01 by QeI b 155 Y Gl s B e ST Linas
@‘ OMMUT GJ—QU@-::O}-L))T;-\SI&XJ (ﬁLx.“ w\ Q;Eb\j

182



Slall el slaall

Lol Ldaisl Sl slaadl Gan cdas 2l Ol A Lol
oo S @I Bho s Rl By Bleal e 45 al) s prenan
e fam ol Ll sy o clgde Wl OF Y ay ¥ 11

0P sl o e Uiy 28T JS08 bl Ul ey Lais
0555 s 0o G o DLasil sl 055 @l s b ol |
S pald o o U5 Dol Bilasl 6,080 el ST (g st Gt
san Gaol Gl Ll L :¢sz\1\ }st BU(; Pyatt <ls 53U J g2
G Sl 858 a5 Gl g5l et Lo LS 28V alia
O Sos Vs ¢ @dlll Ao 35,501 58 10 goud DLl s a5 oy
S Iolgr] s OF 093 il s e Jlddias s 55 el W e G ey
’ Aol wlole o

Iy 35 0 Gl Lo o0 o pally dslldl b ol OUS
Cray e Olagd o) o (1959 ple an [T g3 3 Sl g
NP RSP Y PR LIUPPELL RPN EER CEOY JE ROHCURIIPY N § JEH JON
RN B IPYR R E W[ I PR PV I WELR WY R K Ry CERA e
Sl JS Joos 305 I 05k o3 il ) e ol ey i e
b e LI A ciialy L o ol el Laaddly o Ayl
=1 g3l John C. Stewart &l g O o &SN el 5dll (3 Il & 5lns
Sl ] o Jae didays Al oliall L3S el b Adeads Ll
il e g ol peadl o e Ola b
s rids VT osd B sderaadl egaliadl 0305 iy Olazal
Oyrosl &S o b il o s |y 5 B l¥ sl o e,
19595 1958 _sle b ol A i @l Al alt S e ST Jemin
pllald mm\*gp@\ CL:z;» 11963 ple o Coa> b el c.aj Sty

183



0S8l £ g

s Sk Joo o 320 o) W e U Jelidlls ald s il
izdh @slazl usy L UBM 7090 51 b e 5 S e e Aol e
Lpad s o O yes 1508 Loo Judl slsl Sl Ry Sl pmnas 231
Jos e53ay poall By 55058 el O iy L) Y1 e
1Y oy o B Dl iy s L ULy 355 dags B
pUai pmeas dlys 3 aldssl ) ol S Jras a1 e s O
Pt O pnds Bl e 30 eladl OUS A . sl b sl
B SO B el ol Azdll OF 0 sl Lol Byl ye s )
Al e Aienedl bl oo e s Al sl e gl
Olay b Lal ot 0l OBl il W5y Salius gytegll ol JSCis

et wnl Lo liay cLlee g dxtes O gl

L@gswawqﬂo)&ois@\as» :%Bugg@w
oo podl o LA e L s A LS A il L el il
Ui 13] L gl 2 oo ol oSS Al Bl 3 plas] L3 Lol
e anis Ogussl gt b dadl sy O domi Gl ol adaiadl 0]
Lo Ly Ly 5 poall plos i gl A2l 3555 251l S 0505405
ig>l9s .sw\wg;ym\gjﬂ\a)@\rwém‘CL,.;;:!\
(3 oleddl ol 0] ey Dby ol Al Gl oa planall Mg 3 ) sl
Abaons iy 4Bl (Sl y ol Sl w52 TS Ln e g s
G laodt BLSY Q;\J@C)w\ﬁ,;w
oo B Gl ST e £ 5 OF o ) G101 e ool L]
BT o (B 0,55 Ledall wloley S e Lo 0Ll o
g2 1ol dshy L de el ey ds pdn il 558 01 Bl Al ]l
L O e il 3 5 5 o sl i e Lasl) 1 35 0 gl Ol 3

184



Slall adh sdall

DS the el (2 de L el Lo v pLVI i By ¢ s S
A3 Ol oK ¥ Sy L s el s b g 0 ol
S e oLy B g5 b s o ol g S0y Ll
Topinalls L sl 53501 ) 5 A Y1 BLSIL (Sl I e U
5SS Cendamid 5] Gloenndl Jie Jghall dgad Jadh s3as Y dsedaal
S deaadl s s s 1 lriall Diall e BUSIL ol o glas
b il ola OB 2l g 5l oyl 3 ol dBls 3 o Lol Gt
IS ALl i Vs el i L 3,56 L LS el
iSass - o Lehoraans 5,51 Jood O e s chall L)
OS5 Ol oo, 255 odad OF conlanal B3] (A ST ISG Laaally oSl
sl Sl e e e Ll s e - agr 5 0 Y elle
M Sl gras el Bl SIS S e el G S5 L U3
Jrol o i (3 0k Wl a5 ST dais Al s 4 0]
O sy S Ol b sy B s ) A ean Gl L
0225 A PN Sl e el s LAl Zas ol L ) S
o L Lo g SN o = oLl &) bl 11 o eV
C.Jam,u, s%sha:g;ub g R P Iy I B S AN IO ER
P oD BS LaS Ty Gaed o 3) codall 1 b Llad Las 28T s O
Jord Wasa e 055 83 Jlay 2l b (S Loy Lol 2l o
oo ST adall wlole Bl o OF L 0 1y . dedall Slole
LI MYl el VG gl s s e

oo 4l 5 g sS Sler ol g 2l 05 Sy cm Ledg) ol Uiy
oS mw) I.?e_al_;ﬂ b edssl, «Apple Macintosh % s2Se J.;\ et
S0 6l o A g S 35T 38 0 2 T 5 ade L

185



G208 e

oSy 35V e J31 Aol Bl 15 1959 ple b Slo o5t I o
e 1 ol wls Ll ) 5Y 53 300 jheos eVl ods La3l
Sl > wolS U ol Lo sl dloes (3 Lgs Lo g JlesYI
e sS Sher s 5,00 ST s s 13 ALS ESGalis s sl
A 533 LW iy A 3V amy LW ol 0S5 Jand! e
B[Sl PUEE VESIES JUEL/ERURES PRI S GG ol VL a sl
fLas) 3 Highway 101 ol ole ozl o sd 3 Hughes Aircraft
e ok Jond 8l Sy sb Uiy aks US 15 SN o G
64000 -y 55 delazal ] 03 b Sl 525 (IBM7090 b 5 s o
aniS PC i gl Slgr J5Y 5,S1) delanal S5 cOlS L (aads
S Sher oY 51U dslazal Ciual Jolais (1981 pls b 1BM 2S5
ety Jsk 1984 ele b Apple Macintosh 3 ySLe JTas s al
A o 15 ST il Blay 5o S Sl e ) 50 sl
Wos @l VY G Osupsl i B s Lodis Lo ol

. (Convair ,. S &5 2 GL*J\ (,}hé)\ L) & o)l d>les

cﬁx\fuh:‘wfoﬁjjafmy@pc);cﬁugxduaﬁy

iy el Boldl tolalls il s e pezes GBI 3 1skes
BTCIN] B NS BUUT R B EPR PY PR B R
s e s ol Wy sbaadls it sl Sle paread Ll Y
2ske 55h A3 ae Johnny Foster i 53 (5> Sl s Al 0 1 yad
e o Jorl e et i 5 g i) ) Lased Vb O 15300 13] gl
Joarey 01 ] lhay G g sliadl) le Aln Aaladl Sl ood! 5]
135 0 ge Lagssb Sl il ool gsaleadly ol a0 s s o e
FIE T BV PR BRI ERTICIR PR (IR

186



Sl adl alasll

s 5 L s ol (il gl e gasmn _omn ks oBill Schultz 320,
ols A Oi,u,fj\;; sV Jlasy :\,,zpj\ ol sl ZoM> a4 ¢ Coronet
o s e 8,08 Sl i 5 ge i s O Ll o
sl o) o Vslaadl ods Ly d35 . il ol ol ol NONVERNVIE
U203l B 5o A5 (Ll i) pllas gl ol Jol o e
OV = 3L I3 Y 5 08 Sl el Motet b el g

Sl Jlasly Bl olas s

L ss Aal s 6,21 1962 ple 5y /5905 (o el sl
(P O 3 85 el 558 05400 plis ) e b Lee 1,4 554 &)
slrlis VI s e dam U1 LBV Zdl S35 L golgdl lameadl g
gl addl gbdh 550505 L5000 Bl s o5 e Lerd 5 o J sl B
B o2l SV eda e Starfish dans Lele calb] Al il ol 131 5]
B 5oLl s sl ks )l 0548 158 0531 e Ly ool ol
b i 3 6 S Sl Jasls w gadl o oS 1400 Bl 2> bl eless
oo Ogaasl b bl Lelendl cuSlas U5 5 . Van Allen Belt _elai¥l ]
ozt y Motet sl pliscl, SO0 e ey St L 5 4 i
i ormad 153 ST a5 ) mtll adn 3 S B o) Ll Uil 0L,
dd22 Starfish s Ci e Al ol uj,;_c\ 1ASCa s . Godia oY slaol
.Z_,,&Jpalﬁao\sogsngﬁré)oﬁ)j@,uaﬁurw

ie yeray ¢3dall Lol Motet Y slas 4e o Al alsYL
slolall 28 gazes oot ¢ ol JST e Oluow dilazedl Sputter <V slas

SE 0,28 T Yol oo saze o 5l Il 3508 5 sl
Press 5 dolyddl &S el Ll N1 Clus) Bammg o2l Ol Bump L
o Pogo s Cé‘.,\.ﬂ d~.2.0 ;| zaY Betelgeuse C:fa\.\l\ i e Cé\jll gz

187



O3l £ 9 ie

Dl sdey bl 353 S Sl Hayos dedeall Slole 3L Jo
gbg;d}sﬁjzx;\Cw&a\,@uwTrip,Msﬂqug
Sl @il uy)}\ RS =) Orople s Orop e yome
s Lon 5 1964 ol o [d sV ufts,wqwbﬂ}v\ Ole garea]l
giy&;;\swswv@wﬂow106?433.:.,&91951,‘5\
JUPER RO JEJCH DN FURCILIES LTS B P B ey
is gazes (b O g5l 45, 1 e s g el sl i B R
M\MwmOﬁwylstMjsw}s&Twa;

. Fortran

Sy Y dge 3hs I OGS Oroples Orop Lis paee <lS
lakast Uil ‘CJ,:AMWWQMg;fJ}\ﬁ oSl L s A
Y eYabedls il gl Ole sama ST g0l Jandl et Ll
1965 rLauzU,MJL Josd! d@\ Ol am s L JI5 Y s sy
dazna)! &S |l s oo g51 Ul 8500 0 D) oo 285 Sl Ja5H
S) j\ (Systems, Science, Software <lizes ;g p sdadls indasYD e
ey FOLESs Olay b oy e OIS Bl elennd] el ciands  (onS
GG e 8 ydmtedl gl SUPS JURVS PUVOS PREFL T PN S oY
B oVl o ds sm il o Lo 51 J i ) o ] S IV el
Jo St 85 5w (CenSS SV S b et das Lasd 5 119595 1958 oole
NETRUSER VIWIA SN E L";".5\ s> Ol b Maxwell Technologies L 5 osld
Science Applications dedoadl olide s &35l 45,211 SAIC vl
‘_j:.H Pl an B Lol Gl Jl ¥ &> (International Corporation
Eleadl Sl 5% o ﬁ:L,J NS Ogos) s la Ul
JST 2ol Sputter SV slae de pores Lgiad o5 Lels U VR SYA PN

188



SGL el sl

SVslas Ee pazmes Ladl e Ul Oles b &y oo s 5oLES OIS : gl
LS 3] Lo sl e 15 ke Jslos b Lgidas ey 3 Sputter
uJMU,,M|w>“)J§MJ\u\,Lme°L>J¢.L~uwﬂ PR
J ot L islee LT ml&;wlchwd BUall L yodl dmlN) COlS 15
! eVl e gamadl Llas Sputter Y slas 4 4e game oyl Toly
sda O J 1 oS0 2 ¥ s e e o5 IS 8T O mlas] Y e
& il s (eSS S 38,00 a5l gl Y i s 2wl e gl
5 bnaied ae bl 155 .cu\yhuﬁuup,@owubu&;

P PR e P PRRE TS LI W | I i I P CH RO |

b Rl Sl o AN U5 0T st 0 2

;uuﬁduid\&uaﬁu\swu@jg@jc@u&{uuﬂw
s Ol Sy anly B 3 0l azel W0 1 o oy S0 it b
&l:suuu}\,\;u.uuﬁj uuuw)\woﬂ,tsudyuv}u
s kel O wxels oJe Jiy ¥ s (Mw\aku@wfg
\Mqa,.d,wqejww\%}wwusws%ug@w\&b
uwﬂu}@wﬁ@p‘L_;muij_;}.@oio&»ypats»:d}ai
Vs o Sldh Sl ciadl i 5 ean Lol dis iU e o
O 13} el o3 tlehas (b e LeoSd ¢ fnaitl (po (ot 2361 0F dand
‘u)b‘ﬁmm,‘@JMJ\@M\;LQ\@M;W&;
gt Lol Ll S s L;J,tuuyu,&\w () Sl

.«dﬁ)ﬂ

Y el s larasns 5 15w e Joaiah) o 1ot Ol o 2
oo ol CA.U\ deshaie 0L ¢ 4 J1 55 Y Casaba-Howitzer b3Lal CQ.LJ\

189



O3os g e

i ol 5 RS iy i B3l 5,3 LS Ll o 5ol e
_ﬁﬂ\.ujm.xiféu\»\,Ju\,.umqseg\wmwpssyjm\
Jym L ol s L lay bl oo Gl Jlre (B 3 )l
S il Joo Ul o Bla G5 g e e s gl 255)
e O dwd b il Lol LT el dﬁ.SJ ajlasils Lol g_,_>-f.,
LLdl e 03l (e o <OY1 I3l Lerbow cos 0l Ll
ikiies Tl eday Soldomadl Ao gl 3 o3lani] 5o s cipalazsVl
u@gﬂlﬁwg\j.ywwoiﬁdﬁdwuggw‘yoiwb
L;La(_}&&a:bolsw((?@ﬁrimsﬁuww\oksy»wu\
L J pins Aol o a3 OUS ) caions OF Uyl s e (oo ST
Clnds B ULPCLBJ.:\O)}‘} ‘dbgofcfsdkadwd\deuju

“‘*"-"J}‘*“w‘*“w‘ﬁ d}a))\c.wu.eijjw\.ld\“bﬂ

190



13

Aloal (90 Bag it palolg uadd! (po Byl po G

o) 8l il iy 5 I il i 5L ik
gl obazely sl & Sler ooy 0 ALl s Lodiod 10505
OF gl idns 5 paiadly s Lolisyh 5,0 0l L 3 a5y ool
Bl sl B dnad jlexr jares OF Lay )itV e Gillatall BUal (g g0
M.ﬁ\j.x;.c“.)mﬁ Aliadl L2150 ou dtacedl DU S5 e ST
Godo sllas] ole T 2L LA 2 Sler 3 Gouradl L Ll
Leold (2 dass 0580t M asle 5 o] (oo Lo Ly ¢ adadl 5 43,1
uw\du Yl a5 - 1963 ple éi’_;u‘v\ oda . (ol yos
LA gl sl LA e 0,5 el densTy il 0,5
(el d ey SN 25 Canl —ialy s B iy gl raally
il o sl ) pate s (Ui UL LS s OF 8Ll At 2251
AL el Wl Bl e Sae 55 ST anes s 5 edl) olameYl
oo Jrogd SUL Gl A iy Y DAL e 48 o0l 5l Ll

AL Sl e palall pld T e > T Caall

At o el G ey JW bleaiViy dladll sies & i
BLﬁ\wr}é‘TJ} BM\ SJZAH oA d»j :\:‘qw\uac—f d):hu.obo-

191



3208 By

a2l e Zmcedt il axiN1y SU s 55l joluazely wilidly
Dy O3l &S o3l Blamed L3I Q\g\ﬁy\yq@upww
Lol il oy &5 = Bl o) ALl e Bl Bl o (Ko 15 ST
FRPE RN a{,@gh:;d,.m 55550 W sl Ly &Sl &y e
M»Q\uﬁbré_&\ a.'u;o\» :ujsgguwum) .cé\.u.ih;-
S LN e @Muucug\,,swurydew\&umu
b p s cyn Bl s Sl Lois 1 2y g1 ST
L3 135 JJaiy b 4000 35 O g5l &S 08 J5VI el s 1G5 2
50000 &L &S Laaall lns . 015 S Jalas @l i -los 1S

Lals el o] Gl dx el o S,

Lo g o] aSlem o) o i laival 5 a5 sl Sl -5 Ul
A.SJ,@J\ )}ub)w\uﬁu@)b_)ﬁgu#LgJMdﬁwts
) e Dsghe r 55 = iy ,Seall) 45U 5 Sen 300 g Al Ll
cior 3 10000 goo g schozall asldl 553 51 5 &3 & il edas SN
Slie ey g Angy ey OS] B WL 0 5 58l Loy 51, odns
Lodizadl Lty 5 wildl sl 553 51 Al (a3 5 2505 el e
o),o LM'}U J)Ju) (J}Y\ C\WY\U&WUU M\ M-L.G-H 4;-)».1
u.” ‘JA.%.LH Jj.ﬁj_“ c‘)\J}J.@ML...U_..QJ\ )jbwy“u d))\;-j ngp-\
syl Ay JUal 5 e Jalas 51, a0 R 120000 — 100000
G gl G 3 5 poniy eyl sLadll g Wl Ll 5 ) -
b S 5 gald Tlie V1 s Byl A S5 e dsly
oo BBV 5 e e 0 guanls Oley b I g - 5401 A e Lolasl

192



M‘&“SJJJ:’JKTJU‘@‘”C}‘SJ|JAJ‘:T

5 o el Vel el S e el a5 Y 8 gy AL
Vel asladl e oS e d o Lestd At Ja Ll Lslpadt GG
i,s;, pLo¥) (1S 5 sy ol el g5 1 il anes
sy Gae gl e larall e b e ey YIS ol eday (il
sl 6 A 5l ) LS BU ods J s Bikie L AS Ll o 5 O

ol gon g Y s U3 o sl Atidls 52 01 Lal L

sl wleadh 25 I Sy e 0o 0550 £ 00 o dated
Ay tdlpdl A oSO il e WE ST e 30 Sl e
ol Tl e DLl &Sl a5 Ja plasyl SYT D3 51 ol 5o
ST Lo 5lde B ma gn T Gs e o ol 3 Ol g3 e Jor U
O] & 2 kg gl o LS ol ST ] o s
Dylowa b Ola¥l e Sl e Loyl e de ol aJle Bl ol
| UJ\ bl o i3 il Lezodd 1 3] s S
gl o) paaedl AV aneas U1 U O w14l . 5 e S0 e
Sladl a plo ¥ Blazel oz, OIS 1958 ple b 5, 3amall & gl o jlie
S S d e B sy s e s s B e

‘JA)!MGJAJ\M‘;J» Bﬁw\cijj%;euL«iyd)@

3 e B Bl el B dle jaass ] il s ST
5 I T LB lad) ik 8 pme o U oY) A2 OF 2
(a‘.l.ub c«‘}w.l;-i;lﬁ&w\jfﬂbww%)wauodﬁjsbw\
ol LT Lo G131 cOsbaadl b daslaadl ol 4ty downls 2ilasl
s e sl ada B 3] L s ,msOW e Yoy el ¥l e Ls
D A o Bslaadl plaat Al 03 L slald SlelasN) GBI 2l & gn
U;LM..Q.H oda w» )j.l_“:u.kcj'd}.ﬁ.gg;.:} cQﬁ))T ijmd_;ﬁjicbu

193



082091 £ soa

SR W RO JRR-VAP R B CRUC I PN I R N PSPPERSUS
8555 bodis T 3,8 23Lasl) pluail dol a 2a grall @ldl OF w1501
oo kel leladl pes Lol cleladd 542l dande 3l gadl e B3le
o5 bl 55 el oLl Ll Sl iy L @Il e ] oo 5
ol g3 i e A Las )WY e amiazd s LSO oy polaas
iagde 3ladl COlS 3P 1us J gty L & el 55 caelias gy 84Sl
s Lol 55 i LY LY Bl i Y ¢S L A3
s Pl VU ol s ciblas saledl s By o5 caelan
o> A5 e Juamcd cbos b (e all e g8 SA] 4ty s A
el ) il OIS 155 025 e ST e 5 NV Sl b Sils I
A e S Aol A5 ol Ol b 4y S B (B el 3 ¢ 5 35V
3Ll il kel 5,1 @bl oozl 4 11958 ple ple /U
Jﬁuossgdu)u@;y)sgméu\fqméu&um)

a3 stV 3 (looal (g o 529) 4 Ly 34l

O 13D 1 0les 3 sy 3 O gyl ool (1 wolS dacdall OF 5
azu.\;;y;wu Q\,yjiss;ﬁﬂ ;Ju,.n&_ﬂ&u cals el
sdas iy Al Bl ) Jeas g Renr Ll a1 ol OB (S el e e
s)\ﬁyiasufﬁd\:j@siﬂs%»i;@g ciple pé i)l > A
Mg Jagme (Sa (B odn )l i s as 2 o> st bl
Ty e sl T Sng stall 1e OF 58 &l 55, aegd ) L0015
Lot B8 1Y) o poliatal fgum A iVl LS el e Ale
Slin andd o3 (51 0] ol Sy - 31 B el Y K
raait o 31331 Ll WY Jnll ety ol Mgy LR e 05
.«tu,;y\ s CL.J\ o JSU das S asladll

194



M‘&ASJJJ:!)KTJ(M‘|‘}ASJ‘JAMT

T0bes 3 sy L o815 e aladl 3505 Y aale sl 35

S IS sy ol Coumdl am s e oa e Shes A1 SLLsUD
G )l o e e b B slins b el 1as ool ol ) dLaS
oA sl bl 13 L Leilas i sledt LS wola)l LdSy a5l
G alall odg] opL:..> St 01 amY G o5 sl g 28T i a5l
| 2S00 By o o U8 5l ol 3 &3 i) il OF LSIUL kel
el &l OUS5 L RAND 35 3 by VT ] pes e JS' 3
ol ZIG 6ol ol s s p il sl e Al joobadl 3 dslasl
Sl b o sel BN Y OIS LS Lo gyl A v 3 L
Slalodl a3 obe oLl day 5L 5,5 skt agdd Uys o el o) a0l
g B 3l dloa OUS 1) L is sl oLl CHO C- PR P
O S ot o Lo3dly pllai )b G dealls ¢ sl s o Lo 0550
05 s - 05,a0) ad 3 10 Jalad &)1 A Lol bl B e,
o atso;,fw e53b b el Ogmasl g pte b Okalall el elode
che Lalal Jlgdl 1 5,0 ol s 25l Bl b Ll 2 20 05,V
con gl Dl 35 10 B 5 et pedl 1 3 Jendl L OF oy i jan g
OF 3 cdloeadi a3 i ¥ (1 Loy | Ciay 1 Lo GG ead]
OS5 cpadl Ble 3 OIS ol 0L ALl plansl ¢ 5 say JanaY)
Uis 31 s L s 0l iy Sl a1 ol e Lo ses e Coasll
5 s e 3y e g ool e BT OIS Loy T ed dodsdl e
Loy o Jgaiedl (g5lw LN M 1 Vs 05 280) Bl 10 e ST s

IRES

OgaSor 093 o IS J gty - bl C’L’Q;l-‘@f““-“ Jesel U3
s b 2ol I 0l L LB 5,45 du Lew Allen uﬁ 5 Don Mixson

195



092081 e

LSl b Loy dle bl 301 Y (S5 @ J O 11958 ple 55 [ 95
L s Sl o 1 e 2 Joladl iy ] o3 a1 (g o]
Harris ple s sla e o5 Mgl alomas g iall (e 55kl 05,0
b Loyl ol 1y (Tliae sl podl 31 Y 3 22l o5l Mayer
AVCO a5 5 b Arthur Kantrowitz sz 5 5lS ;j@@ S sk3a59 O penls
Ul @\Q\&gaﬁw\ by peod dniball oS 20l dodie B el I
LT R U PIV PN Pt JRSNVET PRV PV FESJRNYD bl e e
ST bl B 8 b 25 0l O Rl Sin Yl dolia
o M L (ST LA B8l Bad ST s S 0L Bkos (o
510555 5 65 sy BB 3 ol 0V 220 JB < ety
bl D13 ClS s (g pelt N b i Uay k5 ) SlS ) Rad
QJSAQT&;SMVJJQSL&SP‘J\C}*&}»%&SQJ;Q\);MJWM e

aay all o

Lty b slasell plad ¥l e psly b o Bl LAWY e
ezt 611 LT cims W olamel fuamg Liaie ) (SWNI b ghaddl s
0555 ol o s O 10be b o .CL&.:Q‘J.@LAM S syl
1= bslasdl Leias A J1 gl e Loy bl o0 ga oS5 (Do slasdl o
oM ladl o L b bl g b glasdl g J6 gl o o1l
O B el el (Sl | planad o5zl AL oS Sl 3 Al
Lo ot o il poladl LAWY e 12 ol ol e ol o
o PN r ot bl e s (L i 51 > Sl )l
Jskr - el e slazeV1 e Yo Slbesdl ol ) 3 5 e 801 543
Loy 0 1 st Dy ot & 5,0 éu\w\@\>) POl
e e oy Ay SOV Bt L 0,55 aanad folisll s
.«V.Q\QLgL.o-

196



M“}ASJ\QJ:‘;ISTJM‘C)ASJ‘)}@T

T B me 1o Glis) i asedd o der e pls L] &3S
Jane p 535 Ulay g :o/ﬂb Olew p Jsy . il ¢S byl %;BKQUQ_H 553
el xS Y (a5 o5 58 e cay o O1 Ui doY Gy o
Lesb = o5 S5 doadll Ll Gl Lo a0 ol - alesedl s
obaal wb Juamy ¥ ) OGN OF alls 5 ol B3l e danay
Jrams OF agall £ 215 Ll i L 1 ekl 0,85 e 5,1
S5 s gl Bkee Wl LB IS 30U g el IS e
O S el e e Lo 055G OF gl e 01l e Sas
Loy A didses (SUl 3 J31 55 obiall edigdy ¢ oSV oo s 2l
S ol L 058 sl Ll iy Ly Lemy 615 D3 0
Ul e s ol day s il ) e dllaodl b dledl 2 5Le ST
ke st o 3y Uk 55 D yinn s (5308] Y g2y 0L
el sl 8ol USG5 ppaadt e LS Ll oSV o 20
O30S Ll o T &le ols B3N OF L (s s bl 55
Sidae h dgm g e Bl Gﬁk:;)\ Sy Lok

LS Lo Ol Lo ¥ = BsbiasiV1 &Ll o Ll 3 sl 2318 5

Jsir Lol Osassl ps e oo s3lanaVU Glan SIIT Olew 35 45 4 Sy
oo dsloens DlaST Blas o b o L g b3 5435 ] O 1 Olay b
33le Los ¥ 0555 Loy« amnnS VI om s 2l O;f.)—ﬁb ez o)
o Obiand Olims gy - Ciemeall ol (5 520 LT s (il i
0555 1t lagdsl i lendl CS1STl e sazaadl iBLad oM
325 55 A Il sy ) ¢ sl ol 55 Sl izl
S U HUasd AL ssleld ol AlsSTl okt e el Laals
2 S (A8 Bkl ol esdls Lo Sl el B s

197



Ososl g oo

3le] oy Yoty G 13385 o) Bidl (e 3 ) 55 33l 515K}
J._inubd\yéﬂwm)ssbpqug cuﬂouc‘@ju‘))_}.)q

S all 355 0 loend sl B8 Leat ol o] I 6 phasell LS
Ssy il G e B sdas B s Akl o.j;’b il ciuiall O as
ooy Lo Dl s pdad 3 Sl o5 ag Aol Al 13 Sl eltz]
o bl WL ade iy o)) oy ST 5 a1 ol
5 bl dr gy L5V daall B pe OF e 3 55 Ll ade g
oo 8 emall B3l = 5205 Lesldl Lol i) S 3ahan el Logeied
G5 058G e Lon Jlgadly) tad iy U5 Olag B iy il mha
sl o sy e sale &l Olpdly LT 0550 Y ey o s
U e

ik s L sV T el 5y b e 0t JUst of .
ol ole OLbany 6 amdan JSTy () @il 34811 asad) 53,
oD 10l 3 Jphs A s ol g g il B Aol lasl
oS5 LIS e 8 : 20O 13 LoV Tl L e s obla
S P o A ¢ st 5;\3))\.&»/).#:&5.13,\.;; ¢ oML s 850
JUal O o s a0 OF Ly 18 By o B G M
o e ST o) ST Y 530 10 €5y 51 80 o ST o 550,500
pyondl e NI OLS AU Ll Al Al GG 3 o 4 - et
oo oy B Sliall e DUV e o W ST OF e il
Has sl bl V] L s a5 oSy ¥ A1 &gl LY
Srs sl G u,\;p S G G ) LIS 2 42 Oles 5 0uST s
ASdony o ol A5 o 13 Led

198



MI&SJJ*JK?JM‘&EJ‘FAJ?

SUUSE SYSTEM EXPLOSION AND EXPANSION

COMPRESSED PROPELLANT

POSITION OF
EXPLOSION o~

/ EXPANDING % ( HOT
CORE | CHANNEL
d / 0 gFlLLER

PUSHER PLATE \“W) i.

t-0 t = 1 puSEC

EXPANDING PROPELLANT  CLOUD STAGNANT PROPELLANT
t=600 uSE

t = 300 uSEC 363-GA-68 ————

BES 5 B Bass N e (Bn gl s g8 gl Dby ASAN Jlaih (e aaly 280 5 Sun oy
55500 300 203 Lghaasd TSl 5ot o 5a% LBl (e B T8 romy s w0 &) 003 e
UCRERPE I S WA PRI A P TUY JIE F R JPEC L I R SRR e

Apgh Bads 18,

Y e Lo 3 bl i 1958 ol b cLolall V3 peat A

S5 Sty Ay b 1000 5355 Lo 120 o a5 p e IV 5 (5 52
s Al e @bl @5 0 p5 5 e adliS 6555 Gallay ooy il
el a8 LAY Ol ade w2y ek )l BSSG La
A Sl i ) Ens O sl g e Bl dxl asS L E
I a1 3 5 s 1) 11958 ple anw [5hT ed B Esnd
YESTY N VT BV ST PUNP ROVl S OWE SEE S ) (CIVCIv, (00 ) IR NER
e S ol o ke olides 83l el 0555 ey i dle 60 >

199



09303 & 9 e

A bl B Rl Leliall CILNI Gt 2l Logs - San Yl

drle le ghandl sl Ll L b 1000 o> Lge dl ol O 5 dnsed
>

&) e Y Uy Carroll Walsh iy Js\S il elds 51 e
O e o B sl 35 Jor o s i WD b el e 3,03)
i eV e g semadl s s U5 085 L1 S0l uldl (e G
al ISy 0y 50 o ol (e s WS BY ol slom] ke Jdan Vs
o8 e sl oo m il Al dsls B ma et ol pladl
o O 3 o 4V G o Sl g S S Lay oDl (0 B
U5 cidldl ol il e L ol Y deeS Lassl of o a5 J s . ale
e by e ST O Lde Ll T lls 3 iy 0l il e sl
o35 O 2 oyl et By b 1 O L (ollall e LIS e dny Wl
LA Al e s e L3O e gl e cLadll bl 5 A e

Gy O o e o 3y wlll e 51 ol oy

f 5 8 g0 ol e Clasls L gl il e ke e s JWb
L o o gty L3 o I LY il (e 3101 SO ad) agld
1o 05 AS ol e G gl Al e oW1 B8 J 61 a s
Ol G il Gy S5 o ol ) (e B s gle sy 1 D15 0L
@Mf@\m cTR|GAu1{J5J.9u.AcL@qBOLQ{J}j%JC“M
£ o) ol J]5ohs bt 1R e i sy e 20
Mo A lield pless celidsmn SU sl ol OBt dns 5,0
Ol oy Gy pmns (ngdy Soplifsy sa ade LS OIS () C\,:.E\I\
ceadl el @l BTl masenat eledodl e Lot ol Al aid als
oS L) 1d sy L dladl ds asdla) O L iy co,ledl O sazg

200



M‘C}ASJJJ{)KTJMJ‘OASJ‘)AM?

sdn O o lao ool i Jatd) L s Lol (S a3l 20
gée)L?d‘sL“Lojc)Li,u\;w&r.a;qﬂ\wC;;qyngzmu
bl O e 2l g Ladte el 05 o) 1S L e
bl polant S 0l sloy gy Ll da i oda il sy
‘@Tum» ”:JJ.L* .;u,;s\%;og,up ol 3 asd «Qﬁ)j@f‘:.»
w3 b bV 8y g0 e ool L2V gl L el Jasdl

.((oﬂby;STQWT@ﬁéM\M\‘?}CJ:{Vj

el (sl SVl 30 dieliae foetuadt e OF 015 8,00,

CBLSGLS oW1 i 3 ool Lo 2oy 225 0] 805 ¢ islanS ool e
Lz )l ol @l s ) L3O sl ) alesdl oS 13 Loh STl
Lol bl o Zaldl 3 U 015 Leis 05 Jules 35 .Y ol domeal
i ) old dedall 3 i 5a L@,L>—\.b L5 Jﬁ.‘.}\ M\}L.w‘ i e wb\ P -
u“‘)')ujd"*““‘ G cL5J.>-Y\ MLG_J\Q_.}LG_‘....L@_; L;b\u,adbd\
c.,o).e 4.9).3.» Ll O uickwd}\r.s Salodl Sl @LWJ b}
L5 A1 L3Ol G336 mike e 55k o8 ety s Lae call
s3les Ldase 8 i &3\,@?4.&23%8@\ ey . Il Ol izl
I ol o i e 53l (o aged 515 b5 ol I
M)ui&uwwgua\,;‘u&wﬁ)wmf@ il
Tntl) 0585 (45,83 a Py pam o M Bl e ] (e 5ol
im0l Aty L AsLL e 50000 ds o et sadl e La3dl
Jomr 107 a3 de o 0o Jram S o 3 S & 5 sl Y o
S T e G s .106x2j11ﬁ@;\,u;u6¢51~uﬁ, b
o u"j Sle pdloda Sl ol sl oo ,1 Ll ! Al P

201



USRS

g e e 38 el LS OF V] 08l g3 0 5 Lol s
o B sl ol ) e o W T 3 Doagll s Gy
L gt (e o by e sd SIOLES Jamy O A1 &bl M oladdl (30 i
S Gag s sputter ey 35 ol s JSWL 20U 58l A e e
al Dol 1us Jsh .wyucs\u\cbwy'@u)\@};ﬂ\
o ) 5 m O L S e o Lt Dl &l
LV bl o 8l de o e llesdl din pasnns &

M)

hws VLV e 203 B L) 10 el Oloy b sk
e L0 im0 5l Jaially 850 ol o3 Jloen oo | T3 V)
Sl a,;,;uabw L) Lol 45 0L plezaly «M&L@J
ilss Jmall o Szl e ot U3 e Gkl Sllesdd Juadodl
O e ol S Yyl el o L s o & e O datll Lyl
b b Y1 Lt & s O b 8 pizadl 22 S Sl G I
o el e JST Sl Of i Ly s Wald3 L2V Lan
5S o o g 4 S L llae sy Lo lday (3 g 51 edbadl s
Jandl e ISy U3 e 28T 058G OF (Kay Vs i) Laslasly
el Lol (G s :)J;Lgrjc)b}hﬁ\ ol L calbl 9;.3\ UJ_‘MJL,
Sl & ey Sl Dl e M Jens LY 1 55 Ol L S
Sast iy ¢yl 2 2y peas AL BlanaVU Jardl Mgy 55 c ol
(ol Perry Ritter ;25 (§ e oob o5 o Doy B OB Flan
etV aass ULl e anidy alss et e e SL!
BV iy ol S Loy 5 0525 3 adl sley el Sl Nl
ey o Sl B Ele pla gl

202



> b GBKs Loy s e b mlal ST Al OF 2
o3 Sl dis dlas (51965 ple O g3l 5 ptees ol elgil
i bol b3 0 e slaze VU 05055 drd 33le] BilSa) oo VT o s) oo
JS’U;JLM;LQ.LAJ\(’LJQML»MJ .)}:Up@y@\dw;v;isw
Os0031 o phead Fagddll Lol b s G Al s S ¢ Ml i
slaiul s Sputter puly 255 aodl SYslaadly (il s de gazms elits) 1polels
Jroony L3O G330 wbis s (a1 52803 5 all e s 201 O 2 T
350000) &30 [ 107 X 1,6 o i o Ble Sle o anys L3l 148
Loyl 5 S, 40000) LU sLS 2,8 o fay Ueiss (Leldly s
S S p e VI e 0350 s e bl sl SOLS s (ng
Sl oo Sl de ey damtie et el o Sl sl 5 )
;s,c;\J@Ll,ﬂj,ei?,\?’i.xiu’v\s:qu;Jmoﬁﬁgsigmuaqu
pne o2 sl DLl clo 5 W Gl dl iy Jans Diliad
5 05l B O delall lalies A1 I lesl e Sl BLal) BT
W asuh;» ON AW Al ) Ayl cdes 5 s s L sl
ST Boe o Lo B B bet) LS 550 o Ol ol
ol s e Tolazels L gl Last Al e ] Jeoyl oy o
BUall 355 an onlis STl a3ldl 1t ol = O e o) Sas Lot
s il oLl 1Y sy U0 W o adl of iy OF SCaus
) i3 st OF U5 T Ble ol 2V Vs il 0555 01 fazoesl)
L o il o I oY1 W31y 3 Sty ST e 25LedLs 80 ) 70 O
e B e DYl 05 S gl LA

Blo] Saadl pa 01 g5l b Jendl Ll e sladall 851 035
Sl et S ST Sl g I s G2 ST ol o5

203



00l g oo

e oe iy Lo s LS el ] B ) - ST
o AemLi sl Aidad 25 5 gy L puy OLS 1958 ple OLoYI Gany (3
impall iy O omy Moy« ST 22 dall el 015 pedand) ok (o) ool
o sl 8 Sall sds ol L Lede Lol el Ny 1 e i
alal s JIISGEY

odgl Al OF fam o Lodie 42l 5 sl ods odins) Ui
Lol o sl ple] Ry Lede ol o ST e Blandl Ll b 5
o Bt Wb pusnd e dngdl B Ols Oy delld o) 1ol ok
b bl alel dovay coass ga ok sl 5530 OF 0335 - pgia I
e alS mlandl B ST s 5o s LlasY & all Lyl Leaie SUAS L Lgle
Bl 3 by ST e Loes Lo 0 ol B S il Jons
O e 8 S Al o) el odr sl Wby L idall S
Bl b LY dais b <05 ,S0L ik A Bale plisezal ol
b glasdly ety 052, S 01 L s &Y 050,50 Abs Jeladl de Lows 3kt
el 2 Lo g AN Doyl ] )1 A o w55 Ledis Ly ol
ST LU e Glaedl plas ¥l Ly o B3l ke vy S
Odnall s 0] YV oy e d Sl 0 s

Sl ) JSG Ol 0L Lj;\j» Herry Astl Jrol (5o W (55
Ml ey palaas ) Esdaiall dadall Dl go e 2T Al 4l
& R mlel Sleay & aly gy L anly o)las b <35
lsCay Bt I Y LS Rz wolS . JSU bl oY mdaws Jaws
Slay a5 e i BBy L aslod) OVl b L Bl (Sas DUIS
S oeio s Lk a5 b i) e B 05 i
eSO L 050 1S sesl s O Lide omy « A2Y1 )
N o5 Lodis WY1 pgd Sl e By Lpdais Sl g s OF e

204



m‘ySJJ‘):\‘;S;IJMM&aSJ‘)AMT

LBV oS oty € 5oV ea o) ST G0 Ladses il pou
s JSTl (Kol BISa] ) LT Ll Sl Barte

Joeo 5 iy DUl 0551 &S od Ll aladll s 13Sa
ol Led Wl Bdo e (Eo sl e e AT e sl =
S0 a1 L2l DS b ol s ol plel 03Me 5 Sy 40dd ST IEY
Hoﬁ,ﬂp@ssuwwyﬁ» ek Lol (1963 ple (Ll
Jrare Y iS5 5l JS 13 wilall s 5,301 i) Lara n L
A g oy a3l 1Y ST

0L o6 Ut e 0yl g piad B2 Jouo i) O 1m0 roor O
#5552 o) S Ly L ol gl a Il i B ST Wl
oo dlesdly Al G5 Al dedall wlole Jre g > Ll o peai
G s s etngdl Glas il <3S Lds oLV ada S gLyl
&QT&)}JSWJSJL»@T&&TL@L;..}JAQ&J) L O el
il s el Wae 5Tl Sledl o2 O Jay $a5 0t Ll e O 50
) LRWSTR Y PONP A JES RUEN [P g U panadll sa ]
ple 3 pmall o] 1pnd Lais Sioux (oS sondl B3 (o O gl Lol 3
(.JL>J\ JoLdh oda o Jsl> i $The Wounded Knee dsw e J=3 1890
O b - 31 o ot Oliandl A5 0w Slel Wovoka 1S 45 5
?dxcuv\w)oﬁﬁiﬁj,:ﬂ

o JSEI by JSTIL & ns 25N Moe Scharff G L3 50 OLS 1]
ﬂ}cl...da.li.)&&jbbbjj” d)-ii dﬁ)}itj‘)ﬁ:ﬁﬁg\wuﬁ@v
0555 S (500 ed V[N U 1P - G PR L
LISl Cilseas Bl e &I 8,5l 0) Il T Y] Lt ¥ ezl

205



O3208) gt

Los s 2T &W\mu\yqswcw\umg\ ig sl s
g LY A2 .Hc\l{bj:&t.@a\ \M‘_fb@w\\b care Joladl adata
ielazal s 5,08 ST Lo sl ¢ WSl ol San oy (0 058 Jell a0
ol SUS (5O A LS Les

oS i)LwL.:L.:.U QT U'LT ‘L‘SJ}%;\.@}J‘))» SULB J)L.; d“"‘“-ﬁ
Lﬂ)w\cﬁyw‘go‘)‘}f@bﬂ) cu}\l wf@ub.wj\ AJ.,.>-
Ubj\ DLJ\Y)\MJ.&:,U&J}\ c«qu\ LA-’L} ‘d};)j\ t}www\
ey Fae s Gl O 2 L Ly GA.XSCWY\MJA CLMN\
eda S o5 il lagy Sodinadl cplde o Jany o ol b Jsloe
G ¢ Rades ol B3ladl G doesenal) LI 5555 o 2y Y Loz
Ja s ol e i JUd el Gy, ode 555 Lalazal fr O
by il el ol (b 20l Al b ol ol (e 83lina V) ol
oo aSh JSG alaiy 0 a3 sl Lo R vy I RSP [IESA AV PR + SR
L) ¢ pmd JB o Lgd StV o Yoty L et S5 o 2z
il Ja Ol gt B3l 3 el JWl Ll by

206



14

C-4 198 Ly 5 p2xikalt B3Lall

o 45,53 e Jaromir (Jerry) Astl J.:...«T (Gox) syl Lodmsy
ydlydldb';&&w.gdﬁirﬂ:d}i}Oﬁ)jerﬁwq’ew
AN G s e bl el Y ad ST LS L S B
LS, eV asl pae die plaxal 8Tl Y1 et sie L350 day
T b £ (3 e S (glamn (55 0 G B Baml] Lndy 550
w&usdw%;ejowdi@h;u&w&sﬂg)wd}&di
G slos Toall slaadl 5Y 4l e (olilald &M e ddl 3o 46 yames Lo
S sl o e s G 15) e 15 Loy o)
213 Bnio = (1 035 o3 gacdl = cLiadll Eidd 13 50 S8 Lo alinacr
PRI [REYER SE P ROUIV PRIV T U TR E PRI M
S s L 3l Ll b Wl fisb 8 el L LS 5
Jol o ol gy EBLAS LS e o] e ol i 4T Al 3
Ryan Aeronautical &5 -5 o Lg LosUs 1958 rLf« J_>-\j\u_9d.l_:_a)_;\
skl Slul,dl b ikl

207



052031 & 9 e

ey A s b Bl 0 )l S e Gelow 3 4e0 Jil GBI

60 i o 2ed ¢l gy .l Ele Brled) Zelodl sy ol 4

LB Bis S e o oy phe Blas Jus IS G Bale e Ll 2

s OB 0D el ye  Jlasy OV B Gans sl ool
0 gl amay (I 55 3 gl ST el W se n 2 B

et s ] e 5 sl S j RDX g C-4 Bols b il janal
&:J-:Jﬁﬁjié L?J),_.H} Co s Cq...JL, Gj}MJ\ Cyclotrimethycl entrinitramine
el e\ C-4aske 4wl L rnald polyisobutylene ‘;W,QLJ\
e O 093 3 s OF 8oy dptl pUas N1 e g lall e oo
Lo JUdl ol 3 5 m J5Y RDX il L OS5 gy b 93] 1,0
DG/ 2e 8700 de dl die (UL 25 a0 o) Jazy 5D meinyy 25N
fcai cyn Iy 15 55 300 0,08 Ube o 10,0 (ReLJL s 20000
plieiy il S Sy Glaltseinl o L n e 2o JSU Jb) (Dl
L e LIV b Al Sy cpgdls peddly Ay 2l 81 EN) 3
LAl ol a3 o Sl LSS g 5 pbei] 231
s gl

UITCE VRN Pt I S T WS VU JO IO WOSIPS OV I

e oy ol oo A58 Ly o) o pbadl sl A5 e Lada)
5 Ol parte b Oslaladl 055l 5l Oy o a3 o) ,Uasl
Sl ) G Dy et ol (e D Sl minedly g me Gl
Gl 3les i) LI ol il stz UG Ol slal e
PRI I O PR+ A TR VS D UR-EH PN JOPREE
Y Sl G55 e ol e e Sl oddetal s ¢ JST Sl

208



238 ew Byadiall 3L

JSi e pdzls bl lobey @Il o e G140 sl
olsy :J.;J)i:u;agéj L i e Rl b e W8, b
Lo Lo oy b VT oy 01 Lo Y1 ke 63 0F L) ke gl o
e Lty 65500 oLl e 08 o Lodbnal Mg - alad ey b 5

s s

OF o b Sk S minall e 8 e SlaS e sl (SU]

b o O wsline 05 xS0} 25 pa 5 Carroll Walsh (255 J 558 5 b
ole ol [l s b oo sl Il 33 0] 45 4 sl Bl 5L
iy e B add ol Sl SN e Bl Jas 255 11958
Lol ol ey P pAied G 5 s0le OIS Eoo Point Loma e )
Sl e Jaas OF (3155 Ol il bt el Jsh a5 sl Sl sally
e o pmeinall Glad ol Lo s . LotV S Gy Y 5
o) 835 50 Ll s el U o) J6 Al skl ALY ol :uju;,J\
sl Ay L (el dlaal g )52l Sud dul T U
Jgeadl (ST LS g o s Lo b el il Opae b gy
o o Ll s VLl UM s ot iols ST ol 0 ls
Seal (3 SN ol eiidl 3 2o (0 Ll G AL Wiy o35 & ol
Ll G AUy ol el GG 505 LS 245 J 4y . Beach
Lol Dldle Jood ¥ 2ol Oyl pieney OF Olad g o1 L g a3
I par 4800 Al ool w8l s Cilites o Lo o il odn Jic)
o sty LS el 0l dall Lol 5 ol 6 s SO ¢ che oif
Olad pa (65 i U5 . i) 0 UL ol Ll md@;oiwaﬂi
Syl Lol 0 s oyl 1o 45 ol O3 72 g L1 OY
CoMa OF b el ais W0 I Ll Glas i o sty el

209



092081 § 5 ode

o izl i 0L asTy 05 coladadl b ey b (e s s
el e ubb&.&&u

oo VT e e e S miially 8 Jl (5 S
JU Of sy - LSU 555 3 OIS Laie I N1 dejslin b abos IO
2 LIV IS el A5 0155 <01kl pphe (b omelondl aar
1Y ! (Messerschmitt oo joe) UMl ool Co80e B o
reslais e p sk sslae peae (e D0 O o Y P ATG
S Boadt ol Aslaadl o Sl ¢ 55 e AL ol gl e el 51
5 b Messerschmitt 262 31 b ¢S ot ot Blad) ol SUall dn Lesd s
15 ey Aty (5 o1 smd) 2305l Salall (B Janll 25
Jsb il Jiel s cale LS (BN Bk g 138 conadly ool
JUERNCH IV RUNLY :&N\auu“ye;sjgwéﬁdﬂi.gfd\sp
o g A ey 150 S5 o e U e 1 o Ak Yo
Bl Gl dirdas 83950 Sl S5 0 el Hldally o ¢ Joend!
y@W\M%M\&T;}Q\MOT@O\S; WA
I 02550 &5 ol IV 3L g1 Jorl e i (g1 s Sl
Wl ol jlal il td 8 (g b RN MU‘JBWW
SIS 13 10 Jimes Lgmamry 88 (] T ooy @l Lpoanad (e Llos I
L gas W yarm s Mo e i ey LBV o il ] 25 e I
ﬂ;@@&;ﬁwuﬁz\m&w.my N VRS PR CSCS IR TP
.«s%zzumt}bdcghzgcus@j ‘Q\ﬂw\&gt}?ﬁb)’}u\b

s oy . eads LU S Ll oLVl slal Jory Jrul 0L
C:.LMVUBJ\ o.l_é.g) Uuﬂw&\wﬁidﬂbiv» J}.B__g
cads Ladll gl L codadl cos Bl el o ST e mLabl

210



298 o Badiall 33LaM

ST 0] el e s b Lases 0L ol Sl ks 3, s
JLasY! Ly}&ur@wigo)ﬁﬂ O el O Loy ) Srle
i DheSd 0550 o ol UK Bgles sl el
h NS RO S ROV [ PR COS DU FRCECRR A JOL O JONS TON |
w3 ke oty G Y L ast cos sl s Y sl o sl
JECEARTT S UL IO ¢ i | 2] L-,,“ijoj,;&n Ay sl
Lo snasy LIV o g pod s LS5 Lo 0 Gy Y it
e R R P RUEL UL N LSS ol il els
Cos e 19 el Cranie 5 Jnal (g ) a5l U3 0LV
e Ll 55 ks Lelendl ods OF 1 izt T Lalg0 @l pay U3
et (Js5s (A TG Messerschmitt cocas e 3o3) (b o]
OtV o il asT bl Bsie L (@im 5, gas NPEIEIVSPIPULS P
L by g il Sndd 235 5 00 s (5 e Jiols Gl
550 soi Lreland OIS L8 o5l (90 15k Ma s ciosliadl B feald
o bl s Loie S0 cdsaoll gLV O a5 600 o)
G il 5 ULS ol o) BLSYL 32 (o S0 oY 5 e G

Ly

ahos I opn plinedl Lodall Sl g e 5,25 oLl ol (s

oo O Ll Casassly i & il Sloetdl 5025 05 G 2l aeizally
J 23 0y e lsV1 S B ettt Ll O 055 s | Soall
SIS Wy iy G35 et L osb e Ol s rtas oSl
S AN a2 SV 2l O o ol sl b ¢ i 34
Sl hal ik b gy OF WSl T por OS5 - oy I e s L]
oo Leld Lo S Ly el 402300 Sl ode o By ¢l

211



O5209) & aodee

A saly e gl Sae ipad (b pdlal Taghia Jleadly e paas () NUNPINES
oo clug (b oolaill gige b et dlle Sge (a0AD g0 e

il b sl il ST OIS L Lalladly dalead) G5 ple o s
35253 co&ﬁ@wéwg&m ol Sy adalSGy el <l
01 Uysddios O Loy .Gy ¥ oo 455 o) il Lidly oyl
SLIVE o L ds a5 Ludd L 1S 0N Bl L350 ol pinedt ol i
i b O LS sle &Y ) i L gl Lol 1550y o g
b ot Bl el 1da ol 55 o ereld bl Ao V1 e (55201

oy L2 055 W18 1R Y 1992 ple 5 s o)

Sl g3 el ol el LSU g sS85 G (3L 3 > e
Rudolf g5§"""’>)\"‘“ ;_.5_3}.5‘5) Cc J\.L?-j olisls ‘59 J.&-.U ZL.:.JQ_}J\ 8)_’.'“..5\
Sl gl 3l ol S o J.ZST 6 )= é.l)\ 5 il ool u-:"i Slansky

212



058 s Badiall 3L

olandl (s g2l LBy cbid o] el 53 s (alie] 3 &3 0LS )
“"‘:JU@J:J‘/BJW‘ SN adl s L",J’.'j W INIR vw) ! AR
s e s 0,85 of qllqﬁm Lo st dilanald sl > i o, 2
Y «;um@@u@awouw;mﬁwwew
sk g oo B A all 5 ke Sl s 1 il G Loie
Loie Toyan 21 OLS S 5501 U e Lie T L w51 0190 (5,
Aol o) s I ol pl) Lo ) & sl 52N e Blall Gz
b o Eelondl Sy i Al 81 S s 0311 £ gl
c;,?;}asjw\ e S Sl e o B 3 ol o sl
ot O s N 31,1 C‘ﬁiwuﬁyﬁmmd,ﬁ}s&;) L
NN 58 5y e lae gou e llas 4303, eSSBS REL VI TP
30 352 i sl )l 2 s QU 0l e s iny e 2231ST)
el ol Lo Lo e 1 0L QU] 3Le e 1) 3l O shory
OF Jol 5335 . adle s ) (g bl ol S ol celosdl
Lo 13 oo iy 1Ll GOB] Slbae I (e i3 gl
s 5l uwwcwyaw,xw\q;uu;\cnm\,uyx
ey s 5 o QT O 22t el a1 ks o) s Lo . el
Jesb @35 s o s renblyn i o A L0 b gl ) ol
il g cdis cazalSl 1Y L L M| & yo Linas 2
Loke Loy .»Tvs\ﬁoﬂf:.saj;u@@weél | yzgs ¥ ol yallail
g o 0Bl 8ol (2l G5 Ly LIS 018 3 sl Sl O

eV 55001 U e

Eogmmicdssh Bde b i W Seame b 3y B el Jxal a3
oy O ol @llss S, 96 100 03 o o 4535 oy LS Ak o

213



032081 & e

5515 1400 131 900 cyo 5l ARl LS Cand s i S 5 dalinol
LWN24X;’J24U»L§ Gl Il ol peas Al ey OIS L5l
o oSS gad o ld s Messerschmite i b sl Al 5 5 e Lede
o 4555 S b b ¢l S el O il W Lailis le J el
o pSand i I e 3 Bl ) DBl ebaas ) o L)
T Semadl 83l g e i VI Sl 08 e DD (S
S5 Mercy LIl ol o sy 0] Jral =l 1949 ls Jorl [0l e
S e Vs damts 1Y 55 e Sl Leboo s Lisle it aad )
ol Doy et ety B DL ity S0 (& SO AL AL lals
P{UPS RV NPECON | aw;\&s;w&s)wp@mg&@ag
L_,.aw,wzywq?aibmMM‘;;@@%@M\
ol oY o o s RV ERWSRICKC Y R PrIRUIC ]
lia ib g ol Locn o b eV o m asseall iyl
wlelo slezl dns SLAYI Jondl s Sl s o lin (8 e Jone]!
Coaden) ZJ}—B-:-.BM.&JO&/&LQ) e 3] el Ly Lol pl !
OV o S 3 S L oDVE (o8 b hes IO (e & ISSYN XU
S5l e 52 oS il Jai o J 30 (Sl Bl ISy Lased 4
s S s O e s O lle L S @V o o VT e
! S Wbl S e s, s 1) L o e ol RPN

A e o

(1950 ple Mercury b pr dhontons 85k 5 2515 Wl o >3

o\,m@@wdwg&m\, @bwu@wgw\ 5o
5y A Jeos Sl G L zos Jerd! REE PRGNS P
D plald Lol ma ] mils OV dall b amlsn by - oo

214



288 B yadiall 33

LS W il e ey 05550 Ld G35 Blpa as < o2
ple oo Bl Mercury (555 s Sl b 85w (68l (Ol s SO dn
s Convair & 5 g Jamy OB el 20l Ul us e iy <1955
minouswng@s%me@J@| ¢ g Olu
Sagedl ) ool i BT ) (ki (i L Gl L
<El Cajon u_e Boshaie B e gl po BT LG B Ll (sl
<l S5 1 e) Rohr Aircraft &S .5 gud O b wdige 2ad 50 Sae dr 5
<l b 1 Je) Ryan and Douglas &S . & (Lockheed Electra \J&Jl WIS
o O J1 a1 5y shanadl & g ) el Sy sy Lekiey . (DC8 51 b
ks e ey U5 we Alis ol 2] Lo 5 e Sl Ol £ 0
Jlod J ol slomy] 3 Ll dnas G o ST Il 35 2

il J,g S 05y Lass 1560 taiks o Jss connal

A 0 g8l pa it b ahoe I Jrul Las s Sl sl
g5 s sl W cd g gl o WD d e el ETICARE NN
ol oYY e 2T g g iy gyt s B O gy LoliedY1 e
DN Ml e SN 050 s gt onss ekl Sl el O snina,
Aol Ol pns 1959 ple ,ad s / LI R et B oandy Mo
golmalt (l wlad s Ll ol Ll saaza) > oball 3l
> ol —I (multiple independently targeted reentry vehicle) MIRV
Gl OIS W3 Al 2V 2y Bl pldl Jandl 55 Sliannd
S s ol PN O] Sy S e b ez, 1959 ole
foria O Joal 6, 055 ol e asly b Faolo davl g Al
iy e By el s3I e sae GO IS Ogp)

gl (g 5all 83L3 ol Al N G L S5 sty pa J,_jd_,j;

215



Ot gosde

DT s L] B T N1l Lslag] e LiSay e ] o
ledls Oy & Ses 318N Ol e o 8Ll e LSy Las
Say ! awoﬁ)ja\?sfcwﬁw\w,ﬂ\wioi&;mp
;}J;:@\;;qmiQ\s’gu;iﬁﬁujsojzoj 15 <)l Loy Lederans
W35 sl il s Ll . dedi € el 0 200 51 150 o il
Skl o .ﬁﬁwia}\,u))uo,,gW\g;Maig;
Oty lgmloms Opmddang ¥ o on g 4 Ul 028 203l s3]
S BRIl d ol g3 M Gl ds Bl g ) ee O bl 2
LG ol L las Jias OF dies anliss Lo JS5 i 50 0555

L3S pamen plel g1 oz OF Sy Vs gl oo Legr 5

oﬁ)j@,mM\@M\wamgfjwmi,w

Sl Lady b o mbdl sladl GLasiul g5 he ool § oS b5 ]
B ey O] e N D 1 e 5l (ol (50 N
relasl (IS s Ol (gl g s el o uden o205
e alS s e O gid Loy et Oplady Ble (6556 1S5 55 Al
LLall «Donald M. Mixson O gmSe U 53 o) cpu s aim pl o Lo - (e
Lyl 53 ) Lol AV S50 e S £l 8 g
3;\.,3%5_60\1\@\ L;MCJIAAJHM&)MJGL?UWMQLS@U\)
ool sy Bl o el Sy et 2N & ) i
e o 1 O 0 S S <l a3 L3l cnSh Sisanz
ST aasly & el ’Lr,,w Gus e lo] Jlezl O bl .««!<=wa
R B VTS UNI R e R iV 333 4 b 5 Las
D5l &S pn e (e s ¥ (b (Jpde i 1 YI MR OIS O o )
s Aol g B39 L 5 B B B g (0 5 i 51 b L

276



259 e Buadiall 35La

P o B (B Resiall (Aea ale Topadl (puaan sl g aa5s (Sl S @l 8
1959 ale B 4

w; A3y o ol gl ge u-‘y-b glo i B et SIS dn
IS 1 g adl o 1 BLST ) ¢ o 1 3Y G 5,540 ey 0 oo
A el s (58 (5 genadl a3 ) Slaanal 1 e

Lo glied O 5ix 1960 ple o /LT e G ol ands U1y il Lol

DS o ellasY Dhy b e oo U (55 Rl (e widy 4SSl SO
T 0N VAL s e Wil e Bme B3Iy ey O 5]
5 e ety ot o B3l ST 0T s V] Gl S 1ol e e 45 s
o2 O gl Olow 3 0555 oS S35 ¢ Bl 2V ¢ oy 55 )1 3 goms (10
s B ol el O 5 JBLadl s paald AUl daa D0 O gim,
S gars) sk plnel o Lo 5 o 1958 ple e [V 0 5ilS

217



0090 gosdee

AV B b ) o LY s i = V ASIA 2o ) OB Aol
€355 50 podae V1 IV 0555 o) ol s S5 ol s 0w
e s s e Udgn Y plad ) poas a3 (i B e ool ol
558 05505 gl pal o B e Gt pa G 8 panall 05000 SUS 0
GBI} BLS| b Bl Sans Slanedl e gl s Jred o olisih 5,
GIBYI 5 b 2l p s 1 o S ol S o &5 ol
.L@;\sw\gcam;wizjyuput&»maﬂgu,ﬁ:}
s BM;M%FWQUAUM};\I oS 3 1 S
i« e b Y (Lo Uas oy oY1 e OLS 1305 . bl

SO cas & ) Ch.ﬂwuw QL“J'Y\_“;‘UJ 3.':;.'9.).» sl Y|

o b /Lpﬁzﬁ;)q’eoﬁﬁi@pdyaw\oﬁ,awTjwi
Jrslall byt o dedeadt Slobe dsplaied Ol pinsy OLS 5 1961 ple
SVARURUS EHURUU S AN 351/ FOUC I PRI EON [ PU S P
ol i e olab b s 55y o5l Bdzas T plaeial ¢ s il
3y gy Lasslos Led S0 050 ddim s Aoy By b oday . 3S el Baoes
o 058 dm (3 Sodomy 15 Lok Alazall's plasdl Ui casls-
G A o W ciadall ole lan 1gS ey Jhe A L i
e el 5,05 cie O paSe 035 JU LS (i I Sl ells ks
Y ke S s 1958 ple 55 [3305 b Hen sl Jl o 35 3
Ll o e 55 b Al e 0 A @I Bk Dla

T::oicgjm\yapoﬁ”i@,@@u}mjw\)y@j

ISl b b s, V1 IS ) wdladl dopinal sl ol ole Ll irdlae
T ke 2oty Vb 28 Ledall olobs plasernl (Aodll =i
Bl ol Sllodl 3,505 ok S5 ey Ll Sl RPN

218



SLY e e e Joal Jee w35 L Y1 2Bl Lasl sl
alos Bt cplpel dand o janal 5,401 o ww oo ST e;b.db
byt Leals Ly ConUl plberaly 1958 ple 50l ()55 adge b oda
dodeall wlole Byl & el de ull o 32 55 Jdowy Lgmas ¢ 50
o ks Jondl ol i) Ble Sl pe e Jlerl cos sl lanaally

L0505y Sl ol gl ST S s 5 Leie 1965 ple

Jordl e OIS a1l adn DU S3 o iy pas ol U5
e Goad (S ¥ el T G pms el e B Y e 2l ate
oimy.@5}.@\@&&5.5\3@41\@:@4
Liadlly B o)l ol 128 buax 3150ll (Bl amlosd iy fony dhaso
dﬂ“&id%}&b\jsfﬁu\éwgydwdy.JrSLc.l.'&
il e 3 U LS ol OV 0L 2T Oliitlb s ¢ i 53l 2l dib
A bV Ol b s S B S & pllaodl B9 406 03] . tsLadl
Oﬁaﬁj}iwsb\,a&wmﬁapu@&u@@au
el s B ez SN 5L G o el O Ly oS L 5Y 44l
Ll il ol gl gjxw o s cFirestone O siw b 3 5 s
[5525 23 Gl kil gl Byke 3 A8 O 55 @fiﬁ;f"")b.ag e
ke pdilaze 05 1959 ple 45
Mw\uuuuww\@yyu\&u\q»uw
Uirie ol OF Al G 0 £ JU 15l = b s ol &1 ka1 ol
NENU Mﬁmuﬁ)u\fwwuwwgwuww\w\
Dlphnl 53 dedald ol pa w310 5 (g el Gl a3 Tasdi
(elned 8 e taedl Bl V1 coatbuial 13] . Seadl T JRiall pa 5l G5 ki
By el p Ll J B arlios b ciad 0 J) byt s of

279



O30l £ s

ke o5 01 G o 1 e B L S L k) e s
By s el Sl £AS e 8,508 ool gl s (ol S Al b
sl Goomadl g Vs 0D 1 ¢ 255 Jp)lS rui 5 Sl ods &S5
oSy ccmamis s calbl o ol Al 2505 I b

galdbenl Sy 1 8 ylate lgjj}&/:l\ 03] - s 6

Bt asle il 1y il s 3 Lol a4 Juad O 2
a8 el Mumg&\,ﬁf}agﬁj Lpdos L5, sasell
e A ale =2 0 pda 118 Lae LS Bl caliss g laad 45y b
e 5ot dns I Aol janes OF Sde caany L OLLS Shad 1 d s
s Sl e S5 08 L e pse S AUl L Il s
Sle ke et Blax T e Ledall Slols pad )L S
LIS 31y ¢ Hmall ¢ B s 0556 O il Y s sl O
cols isdal) lobs 355 035 Ll ol 3] L iSulezs a5 st
LS el e B3doea g Bipns 51T 0] Al Sl 2575 oo les A
Dls Jpbl A ) s OF GGk s - a1 RS S 51
eda a,ﬁg;(yjyjs@ 5 LS bl Jaas s Jaws o s s
5 e 3l Slashas e 0de D 105 G g pe wlaBle SN
S5 Gosb e @l B ahadions wlati U1 polill e i eslizel
Jnis O Jatmall o ¢y 1B 55 gy Sy N el B g gt L)
Jo5z 5,55 lasl L Galadd! Kis OS5 00 e Judl sa L Sidtes
“ A5 b peiel) i)l e mw\czwm

‘X}J;.E.A)L:}‘BLM&NT@JA&U}?‘)}TC}MJAGFFTOLSJ
b D Al enliadl ol sh] ol el Al o) el
sl 3 05l A3 calilo e o plie slal 5 0 o0 el 1y Ol S

220



058 (s Badiall 35Lal

T 3 3 b e Boaiiall Bl e Ses 23 e T gtall & 3, el oy gl )

s 430U il ontdl oLz Y1 Ed Day 1 3 e ol
Dl e e b 65 @ s B el g Aol DL il
Lol sl U5 angrs I e T35 0585 0f sl sl 3 suaiall OS5
LS e 3k OF Lol S5 akans Ci$) 15 s 5T i ) NASA
Ll iS5 3 0slaYl 08 45 (€ Lo 31 e Laylst S Y dslas
aie cpo 3 sl LS oo gl AlanSs £ 0 &1 GMb) U 0505
S e e Y el (B S e e il L oy Wy B s Jsl
da oo e OIS o “@ﬂ‘ sbell ey el it Ol s ke
oretlially & s LY el 106,70 HE 22 )l slice) el
Gl o) e ke Wl 6l (3 g 050l 45 AalST i)

221



G903t £ 9

b iy PETN it Bdle 53be 0 Lol 31 Gl o 5 100 (5 2005 13
e il io g3 Ry GBIl gLl B 05 Lad 32 Lgme a1
il 86 5 a1 sl oy el lie ol

B izl (S sliadl oda 3 1ihsdl s e gl B 3
R o) oS uﬂ)‘wquwmuﬁﬂbjmwmwh}w
wgkwwwu,;wﬁm}.W\dum)mupmduéw
idead el AT da planodl foolss BIS o yus L HE L2150
S zidd Sledl Lpns o () (el dn po e HE L2l 805 0
ol all Dlaxly paduins doghine Sl conys LS o8 adl 3wl
bl O 5 el el sy B LS L G U ESSomadl 5521 cllae Y
Hans Olezel 3l O dall ple 3 gl SV el Led s )
il el 5ol QU il o g B ddendl SL Tazl g1 Amtmann
pee (o BV-238 (o)l Ol anas AL S Bismarck 8l
sjiguksfmwrwéw\J.Ukjjlbg)Lé).ajBlohm&Voss&SJJ
b 100 AU 4 gae 5 Daimler-Benz yo oo Sy miwe e Sla 1800
23S el e wsbie 3 Jee OF 4 G a5 5 8T ey
B gl sl Slezy ple detny Lenan OS5 ol el LU &
1500 O35 5 rmiie 83 o ol 31 Ja o5k OF dol JU o e sy o e,
gjwmww»:owid}@.@)\@\gwu,r\mpy)
by (IS BTl e GhLadl el s SUT 5 gl s s
lghos nl s

eSOl e Szl OF (50 08 (5,30 dgr oo ¢ Jral OF 8
s e e W) 050 25 0 Mb)@l et 3 il e 3150 s
C:é)&.:}u\.@.x.m&a.b ﬁ)oe)\ L‘ﬁ'}!z’fi‘d‘ ok g_AJAJ\.:J)) J}iﬂbg \.,\.3..,\.,\3}

222



58 o B aiiall B3LAI

Sloedl G5 e eSOV Haal s G OF Lde LS 13] L 155 Ledl
(bl dols bpgld Al Ly S5 L o) Gl & ) lads-Lls
S b gl o) el bl Wy L Ak Ul BB Hlead) 203 S
S5l Loy (a8 ) .@,@iu\;\ggg.\nmuiui ol

o] Lz Y 5 s IS

223



15

Logl Cisgs pBg0

Uaodl L2l G55 a1 SV slacedl Al S 5b s o

g et Loy el DL ol e 0l (6055 3 Y5 Y Al e
A s (I e JUENE o L O aladl sl Lo Ole 3] €050
S by S Y Ol i3 e Us b s I3 ol (5 iy
S PR LS P PRCPYE AN VPP - PO FUSSTORCIG 112 o Glass las|
td o5 sLaned) b Aaladl dolazll edn S0 gVl o Sall
g B A A Ghmadl ¢ 255 IS s Jead T (g
e ole el e el (o gl e p2all tbies 10550
A e aslle UL g AL JasVE Blas el o e GBI L3VL clgail
TRIGA Ly Jelan ole o33 o g5l I o 48 55,0 3 S)t_mg;_L_j
So Bk edn Jorl e IS s a6 5o b any w55 0F b
Al (B &y ol s i 1y i gl el s Cas sl
5 s IS o Gl 55l Dol AU g 3y el
GG S Lesr (Ul LT s ol Al Jans s L il
i gl e a3y 1 LY Wf(.JultdLg sVl e Sl o s
8 el odn platral S5 wa ks sl a e o ol sl ool 55

(LS

224



Logl ciings piise

JS s i o R eleadl Jors Moy do)l o
ruﬂfsi [J5Y1 L-ﬂ,m,@,:;\,ig;),gmt:o@ﬁ%;;\? e
@Ua}} o A5 day & g2l L;jjj\wu@);wu)ﬂ;otsw} <1960
o 5 iy O 555 Lad) mpsliadl J s> iy b el et N30
Lt et ) i Dy A S o Oosl 35 L
oF Slas &Dwu%i&ié%}gg&» tados Ol g e
Sl g;umwm Ol ¢ Jmd oS58 Sl 2l O 153 &S s
ol ke S O gl O o] I3 AL M 5 ol 8 5l
.««;;u;\‘;\ioi s dsols ol Tty bl e

Luq}g),ggtswﬁbwjgug1915¢uJ))\5,\J3

o,«;ya,:&a:;wst@oi&;)‘@uﬂ\;mu,}&;@p;)
5y BBy 33 G ymns e Ll OS5 12 ol ol 53
ple Civilian Conservation Corps awdwell dadloeall 35 00 Gl - apde PP
iﬂp%ﬂ,&uwtm@y\,;iqts(,j@j&Fou,:\sd.@wn
g;gu\&ﬂ,w\ga\ﬁywwwgﬂ‘w;\g_s;i»\j
@ﬁ\g;u@r@\uxﬁjmﬁaﬂmygwa.Mb‘g\
o el b 2 ‘épﬁs&@w\&)wyww&;w
M,o@;;ﬁy\{c&)g,@as Ll Ll ol O el @A
U S el 5 31l e ol ] ey Lois 30l B3l
R R S a i 2
L@s%)u,w\ouﬂ\wy%wwy\ﬁi}jm,u‘)g:}y
ol 28 padl ol &bt o o RUPUR JUCCIRREIFS
S il S5 05,885 - hon il I L e 2 Q B
c.Usc,;\sjc@LéJ\w\q;J,EJ\u,z,pg\fM\@q\ﬁ,ﬁw

225



08209 £ 9 e

S T Sdsy 13l 1 gb 0 O U:b\;TheBlgOner_Jul.«;—dJ\ ol
|J~5 cmM‘ébMuSMewldJJYJMUSUA U.L...,J‘

W@Jwr‘f'@@f-u)wj}dw «Ucd ’uﬂ‘cMr)o;:Uo-

uﬂjmu)h»w cPothomaL»}Jwydem,».‘UCU\ubj,&Nl

oL..,.u |L..>;..>-| ‘.4_: ) 90 IR ._HJJ ablis

y Er F s i o

}JUL;J\.S«) cLSJ:JoJ.A%;ﬁj.bwgﬂ|yob|ﬁw\d\mb

‘swh\;;&biwiwqfiw)ca:s};wbd;pﬁm;d?ug
.«Léj ‘LL>=A

N o Wb o G GVl sl s s Ly ey,
addall Gaul e e Slamt Coaes Uy ¢ prd Olos slicas oo ¢« JUi
@taﬂ\s,gw@m|w‘é|w\mu@j.9,>J\;L~:T
S B S NP PO AP | e o) [E S PPN ERW
325 @Bl il o Al SN sty ST 2055 0LS RO I PR
JSCAJLS”ZJJQQU;V‘@UJQU&J?L‘@@M@W%@,%
6&5MWV\o\)w\¢11;J5}U:;| 16 5k oo dmbiteld il udl el
Jmm)}uwy!uswguy‘@f;wdsdftws R
y\fﬂjmumﬂgﬁwmapdwluwum L sl
Jﬂﬁyld\f}dllwobwu\ww,cﬂu, (Sl sl a5y
Cshe Oy -1 Ashby bf?*"‘j Woodward 3,535 -l o]l plidaal >
QLpJ);M.adUSJALM ¢ sl aid o ) ! e oalel Jasll
uMYUMMwLSJJ\WMIQJbU&UJMoU LS 3
‘_}}‘uﬁwuﬂ’]SC@)béJYPCfL@.uL?-J'J)yOLSj o e
crax o BLAYL Atlas LT Glsad bl o BSTkul wl Lan
cb e b psnd s

226



Logd i ge g5

iy () Loy Ledisd JWG}J\\MU;JM\LSFU.\,“
s+ pedt OF 53 LS s L i el oy T e Alslas Lo ye L)
Ls . w\16)uu»wmw\w'w)ﬁ\uW\db RN
wqﬂyuwd}’\h}/ﬂ)@}\cgulsj Aoyl S e Jeams
aw,b;\u‘u.wwg\);y@\@\gw;@wsﬂ:w\@\ﬁw
wxmaﬁLL@;JU\E;)M,%L@Trﬁr@;;\gu}%émiumg\s;
Sl adind ¥ ST iasShadl sl N el el B ST el B Ane
i o ) B C}..HJ.JV)L\\.@\J;\J.:JJWMM‘M\AJS
&}»wabﬂjuﬁuywuMswij,dwksd,w\ RO
MjLM.”JAPJ‘UJ&JLS}'MLAQW&LALJJ\) J.M.Sb
AN adll o el oLl

)m,suu;mj\u\)\czupuﬂdﬁyﬁa&;y}qddo\s
I om 35 13 i sl Sladod b elr Aa5 L@l Lzall s b Al
s oo (ol Ll s 185 JMM\UMF\»Q\M_LJ)J\
Juslall ozl b pliseral ey 11959 sl (5505 17 gl 015 0L
@W”\@M\,WJ\,}V\JJ@,)NW RUCA RN
dLsa,,ﬂuM\uqu\yq,upwémb Al s
yswdwy\bwu\w%» Nﬂdﬁiajaiﬂw\
Um@oiwxuj)@\gﬂsa_owu&,&:,\sa)\,;;ﬁ”,u
Ny (<\»3Na\)u>}>jfv\poﬂﬁww\puw\&e}baw
NE e d\ﬂ\wwfzu\uuﬂyuwu)@ Al S
ool il 3 el Bl Jsb Jaand o5 L Lanas 3 1LY
Ll oble] 0535 diaalall u;\fd\dpx\.x_ob;vb

L st ol el plasnad dis ol s D3> o ete O J s

227



Ososl £ o

Sye pladnals &yl JLall mo LS Aloloul @l ol sie Lasde (3
w)a.w wuuuj‘_;wwuﬂywwjjde\yts» Dolasood AL
M‘CLJ@L: ¢ ol T ol edn By VT gl 5 a1 sl
L@.Aﬁuugogwj‘uu“ub}w‘%&sdbéb-.lﬁ} (Slaal) 57505 43
JL,400))LMVMLUJW,;J9®,JJ\,&umwd
cxf)!y)w@«)ubhjﬂ/jb&“)mumuwaJ‘\MJL,»j
dlﬂ-uﬂ&bydu)lw‘CJJ\@LSFUJIUJBJMKS«MJL)
«uuuuwcvuﬁu,ugﬂceygmﬁ)\uujuncpuq,ﬂft
f el Jsi ‘LA}JW}JLJSU.AJL.”JAJAJUUJH‘OM-X}|Q[S)
C,w,_)\sblell.x{J, ‘u.x}JﬂLpul_iM.ujJuuL,M%lS»y»

Mg p G shen O (LA L Y,

L RCH U AU I P SO 30 tlas] o) eyl Jl i odas
O el Gl (L) ey S el Jal e 2y, adsl
>3 el 104D e (g aall Q\MI}S!&;M;@M\”
e I BLAVL NI ol il 03y L Giae 3140 e col b gks
upUluﬁ@L@ Sl pshly Add> 8 L34l SV Lo Lol
B3 5dde = ol e Sl ieial & Ll sle e BT el ol
=y .JMWJSCaS%@QULWAQ;LAﬁLEC:AJSJﬁQWL{{@
o 0ol Lol ey b Janl 2 T Al il e e 0 a8
Loed s Ladie L5un) Sloed Ao izl LRI SO P
e Lgmds s 5 hs

Aok Lendo Gl 1Al 050,51 25 10 o 0l s Wl ey,
dano L,Ja..l..ib L;_e 9[..&_.&_3\) d\}.:.Ja.U u@ww&g c.L>-U
¢ C.S)_Q_;_N Ll Smithsonian Institution’s National Air and Space Museum

228



Logd i gr p85e

it WYy B e Ol e 3 ol (5 @ Balie) B By 03 Sl
By o3 o ad o3 goy ¢ oy JSCa Jand) LTid 01> J 5, - Solana Beach
ol bt Wl L0 IS b6 i larall uld Sbls aas s
Fastax asbe (e 423y dib Udey . cdd pall Cod 8,5 pomoey - M 5 00
Lo ol caie 3 gaill Lin g iedoall B ge delas oyl g e 5,55 Lis
P R Eisedly HoLlalldl) & o #3500 o dem (B
L) g &5 el ga (Al 20 sy el g3 Smithsonian OL3 guvens
el e odil G clole 3Ny it B e e B el (e
5 G John lles 4T 0y eVl Sl o) 5 gay S 5 e il
Gulf € st aken 35 5 L ndl Ol day Slaa il U 5 0 ol Cidass
055 &S 5o bl 3503 52 130 11 by g3 50l 1 s 435 . Ol
300 Shaadl O il e de paedl A B 45,23 CSlS 5 b 4000
yﬁ\@yd#\amuu,@ébjc\ﬂw\cywupw\@jw
'C,,s;u:;ix&wwaiﬂ.x.p»&jai\wwo};izj\wotsusj)
o i preaad) Ol Ao Ll 5 (tAnita Ekberg Maidenform p ) 55 s
QLA.A-X:{J@}L}A‘XJM\Q\)MV\)U\J@J‘J‘J‘yq@irﬂﬁw|

.\su)uju&u;&ﬁjwzuﬁq!f}\G;Aﬂgwipw\hw\

sl sl ol BN 0t 3 el e s i) ¢ il sy

53l dasl I A2 adlecel = {Les National City o Lased ol
5 DS ady o) Jpi5 Bl o dae Lol T e Sry ¢ o3 o
o oy N wlods piad ;q.:dssﬁg’gﬁ,a;@m;,umbmu}
Yﬁﬁuug\dﬁ&;é@@)oj,&g cojwwd\
el o o381 oo ds 5 2 ol ol by L CELE Y s Sl
Jym el iz o Bl ol s ) il el T e Ll o)

229



032091 £ 9 i

oo iDumne Ol J sy A8 el Ay a5 OF sy Al dmis O3l
Gy WbVl oda Jro b Dokl B gn gl 5 adl G5y OF Lt kel
LMoy 5,200 ol oy 501 sl M1 o) oyl e 55 2L
o8 I 5 &t OIS 15 e 5 01 sl LS 1y ] ames
e bl LS clien a1 piy 05 ad el psadl jliiey < Jasl

C0a 5,58 ol ghae

ks 5 5 sl 00 1959 plo ol 13 B g Iyl o
dos S35 51l i) comasT Lol 65 0is Ay e ek 3led
D93 andy p A G elr LBl pdd Jslay haall (g3 23l e sLgnY]
sle nlyd /5L 25 mln loa il i o) e 2B 5,05 A e 05K
£2 50 OIS 40 11 ul3 23 ped Aslaedl BV e s oalin 11959
13 s b peied Moy 160 o o3 yatdl Min 03y &l Las- V)
Cxno By AS ol C3aske e 8 b O g 8 meanadl Al (LY 5
035 fimd plsnnly & i) b pal s il 1 55,8 IS
sl ibedlsda o e oy o S ool e gl O L T BN
mws@}‘gwwt}su)‘myw\m}jw\w
Lo aSadly . bl ovis 3 IST Lol (I 20 55 3 0 5 5 5
s o5 kb 50 e 2SN (55a I 130 11 ik g5 sl e Golat
<Ron Prater ;= 5 0, p6 'CUL*J! U5 e by s day LSBT A
55l il (g5l I ol BN 55 e n sl Bl
ol ol I Y 55 o NS 5T ,8 0S5 sl 08 5]
s B 0L iz ooy L) gy @sn B oSl 800y 3500 0ls
M@ oS Jan e 3 gadll Ma e 5

J\Rméjémw\éuwﬂ\wcsﬁgcwﬁy

230



Legd g pige

b oeladl ol eleds 5805 3hanall B gl slie gLl o oo 5]
‘ﬁb‘) gl BBl (g gl gy Lo 1959 ple 5 Ogosl 3 ke
Jyi W ey Lyl b s 5 ,all s &A1 A ol o) JUY)
UJ\u)w\Mbu\MQU\qu&b_}dj)\SL;.b\ w\wuﬁ
UV odn 1 plazs OF o Ske oy el 33 5 2eedl C:wxduwﬁ\
C.,.pdm.u) «CALIJ\\MWJM\JLpJ.wd)MJJM ¢ Gl
Js wwuwwwﬂéx\u,&uyww\cw
Q\L;Fuj\w,bwfwcﬁbu\ujJuJ cade Gl Dt gl
LA ol gl sl 50 S 3 50 25 ol s oy Goimall (Ko s
L@,w-,;u‘ww&w\@@ﬁogﬂs\;&yuyﬁu@“i
Jror e 52 085 ol gy ey Gl Leand s 8 s Laas
M&w\ﬂm\u)&h)},@ibwﬂjur@JwﬁJdbqu\\.u

dizel L5l S e ilas (51 5Y JU sl hisnd (S b 08 S
.«CL?J\&;,»,;}J@L@;M
g;s\g,as)wwﬁ\d,mzu;og»:oﬂgu}@u@j
:us&;@oj-:ivu@;y;iwfﬁcsM\wwo,;;ym&
ALY Olas o &, Ss DoSos o] Al dlenml o bl T
o i B el s el it ] 0 55
S El e gl Ul ] izl (LYY pasens OF iy 13 3L
;Uac?;mw.x@u@guwg\u@@wiw.ugw\gu
e <ol 1dpas i 5, Lo 45,813 3 Don Prickett <SG
i Ldaely L5 s cdlr e Gl 23500 e 0l BLBY
b tedny Loy 15 S0 o s Il Gl o) e gl Sl gl
LT U s ARDC 3 e 058l 3 25 sl L OUS 435 Lol

Slzlesd agle slaze Vi CJQ.W

231



03208 £ e

Olo e (D) o35 Jodad) 5511959 ple 5isy /01,5 19 foly

Sobad Jd O dgazdl e G g2 1 aas OUS oVl daall 5 Jles)
25 b oty Oy plT DM sk ks 45 ol 25 ps sl e
A Gl e 1500 0580 Gy ol Gt iy s 058
el 1a OLG L 1ads 3525 LIl ol pzeizadl g0 5 is LaS plasuraly
e il il ol ns gl iy b ol olians Y dll
G ol g 8L de e Lheed 1 s Co (Gl sy 05 OL1 L OS
Gkl 25 gy gy 5,851 e sy o) gl e poud Vi Llas
St a8 ol 5 0 e OIS ¢ Jaall oo e il ST,
Mww@ougw| e Y sl nad s, .L;sjs
BLA] oy Jorll 313 OS5 - pramadlly il 3 ol 1,505 S Lol
Michael Feeney b JSGLes Ed Day b 5| oo DS 55Uy Jouls Ol o)
Michael ;oo Ji,b s Perry Ritter =, 5 J_g 5 Rudy Cesena Ly s (5555 ;
Redd Watson O s—ubols A ;5 Rhchard Morton O 55, 50 5,5 =, 5 Ames

o030 e Menley Young & 5 L-;L.w‘j Richard Goddard 5 15 4 5,Liz 5
S .o . 55 Leon Dial JLs &5 R N. House wsla .0 .5 Jim Morris

.Fred Ross v, Ju b9 Charles Loomis s} 53,0555 WL B. McKinney ;.S
S sl ab Loy Sels U5 270 el 4l 03 s 23 501 0L

o 5 s L LI & gy 1308 L 05 S5 230 51 ¢ 2L
wS sl WY S ooy i 458 ST Sl ey B30 5000 o
JB a3y 5 e el oSLST ] ahe Gy T A8 Lt S
Hb52,7 05 el el 5,28 I yT 3 0 4 dmeddl L g PEREY
o B M5 2,3 055 L sl JWIL s« s Low 25T 453
SV e STl ghalos dmenll odia (] 1oy OF 13 oS0 00l
Lhlaml Sl ] 3B Do) o gl e b L] 203 0S5 - ool

232



Lost g plse

O dasily L sdowall 4y 3 Jendl SLuY Le s pad 1 b saalls 09U
s Al gy e e B el G Ly ) St rmenis 013
OF ey 5l ootV e il SIS e s e Jors (S O
B Llsl o)l B wlel 2] OF el . ol Golio | pmnay
il e o) 150 o e 55 55 0350 o U ol gl Tt
0555 oig...?u_o@\ s b Lad 101 Ol g OIS sl g & e JUI
25 0,80 Loy ol o o b L e LBl Aol Lol 2] L

e e el e ool sl lel 2 YT el e oSl

Olagd 5o 2 Y Gl Gl 23500 i B oo I (gl S0
Zodeall Sloles sem0 OF 5l s 50l S e Cotall UST Jamery
LYl (63 pramadl b Jandl 25 e Ui OUS (g il (Ul Lo
Saly o8 O Slowy LISl e WAl By £l ] BAS as L
ieinal )50 32 0l 5 Lo JS) 1 5A O gl 4 pod AN o I S
LI o ol Ay ol 55 50 ey dlom JoT Y ool a1
Sl S8 ¢ pmomd e 85K 2SS 130 11 S 35l 15355 OF Loy
CIRERR IV I 03] U | INON IRCTRPPS{ S A US| Cigdoee S5 I L el
TR STENIR el Lol b g5 Jorl e Ol Bl W5y L miis o
e BV e ooy 0580 Lo dSS i po oo Al 25N e
Coda C‘J}?“WCBU rJ&dL}-@M\ Lgxs Q;uw\ Cb-)g
ol & s 83 poaiall LN S5 W3 O) s

oo idendes uly e Jplay e il L“SSCS).‘,.;J\LF%&;_AJ}L:_.A L3
85,51 5 ya s S Hn e Lsdy connd - R Ale bt
r”ug_ﬁlﬁ‘}}\bﬂjﬂ\ w;u.gj:m:.s).” 33&&&\3@)&&@.@}

233



Ot s e

SECREY

e HULL

-~ = HGH PRESSURE AR CYLNDER ° 3
ACTL&ATED BY PRIMACORD "2
EJECTS CHARGE 3 TOWARDS
FIRING POSIT!

COLED PRMACORD “3—_
CHARGE "3-~—_; ™

COLED PRMACORD "2—(. b —DE TONATOR *2 - ACTUATED B ITS
B N S
- i i
CHARGE "2f— [T

HGH PRESSLRE AR CYLI\lIR 2
ACTUATED BY PRMACORD *

DETONATOR "1 ACTUATED REMOTELY

[ SHOCK ABSORBER

.. -PUSHER PLATE
\\\‘Eﬁcmw TUeE
~— PRIMACORD *!

A

CHARGE *§
{IN POSITION TO FRE)\

IM MODEL FIRING SYSTEM
SCHEMATIC OF

\.
SECRLY

A} Sl a A S AN B3I B gl Modia asly e el BalaS gl el
.\&R.}g).&“ LT uall KA&

b
5

Ll ARl gy 858 0 BdS B el e o Sl 65l Ade
O\;d)ig.@Uc)a.uL'gfi\)\jsjzﬂ\&ﬁwa\):éy&cé\.d\§.>=:.&,.a
e sty S 0T Glb L tisdiall OIS SIS e s 50 el A s 2SS
o s Lt A ALl 5l e Lo Ll el cs s el Al
Bls 0] Joas SO otV 5 Ll I e oD sl s gl
Ol s Ll 08 205 Iy S et Jiod iy SO Gis o3
S ool oo Lelw s OF (JLY) Lo e Lo il 325 O e
NSUNRJUCT PSS I R0 W | UPU PN PEON (5 1E 3 SR ROV pUn |
IERtIR PRI NP e NEEIWVNSERN WO PN S U O RS Y

234



Logd g pise

5l Aedaall do go s &y Jall sdigs caadl dis 5 I 2 5 2l
L«,;eu.odﬁotsj*.«gﬁ;m J1s gl el ki s )L
U3 Ledal) ool dptan V1 Ballly dhate Ly Al 8 i il s
Los cLUad o] ods wladl g 2 SV s+ S 3L
B0 Gl 5505 0 ikl ol il e S ok Tl 4S8
Bl e ol 3 10 L3 sl e SV sl o 55 olab )

A el s e b 20 OIS LS Jaw Y slnils J L2

555 L sy JSU ¢ maiell bl ada i 5 OF el 0 OIS

oday L Jodedll (e it ool B dades O, 85l el S
s OF 035 sl (e 015 dnes dnad Wlaadl w5 os 4ty S
Sia 60 1 oLadl e b Ols a8 Lad el a3 L Lee 1,1 s )l !
il aﬁwmépwﬁg WM wlaaziad JsVI &gV elas)
Lt ‘M)wiywwujbw\mwwwsg
SNga o Joladlly ol Slanll o oS i pLAN D5 2 g 4585
il OF s SV ol by . (Primacord s Jutby Jle joomds o3
e Bdins MsfduwMW\ JaeSat iy sl s
Sloeid) 2ets Olews du Slsy sl sgdl ars y STl wls s 2SI
I B s e 3] s Vs Gl ;uiw\yy@;;,u,@
era b L 6yt B iy IS5 . byl (i Sl 3 1 3
.M\C;{,awyw%ﬂ@\&;ya@au@w
Sl ol LS (b e ) i 5 o el 0l oS Lok
il 3l 8y g ¢l L ek cdndl s ol el i o
ol gy Jony ereanll b OF S5 el 200 PETN 83Le 31 55 Jails
sie Prima Cord 35S \ey pl dawd 1l 52 Ols G5 b s - 4 upuu.&»

235



03208 & e

Falaill saly Sl by g oal) Gt (oS Al gy SN Sl gy s e gk s \aL,

Jwa-?LAJ.‘..C—) Y /(a 6000 4 s U)\}uﬁﬂ)‘.&zﬂ\ a> g0 d.Ua.’J; Laaelae
D5l 305 ST S de i e B 43,00 o) e saaadl o)
e U LS 2apds Gl 5,0 V1 Lol 5 OB (ol b Lo e

LS jall Redie b Bgie Wi 14 b bas

sV 5 ozl foby U 2o o 65V oda IS e 08 Il

gl Ida OB il Al o) 5l Lolsdl Primacord oM (e Lot
Ol yeald o 5ogs 3 el Jand LY il s BUS ety O oy adSS
Liv ) s bed e ol Ol 31 e pglde s (ol JSC8 Y Ol Gl
& e LS ‘:L.ﬂ.xﬁ\wpdlgw\ygqs@duujrb@
OS5 s gigeidd Gl GasTIBD te a5 3Ol Jsk L 0L dans
Lo Bl a3 ¥ ol O O T el b (s A5 Sl ar

236



Lol g a3

SIBYI il e S5 pslie mds 13l - el wliSlo e gl e
155 5 e ad dmy 1 W U3 My coday Bmtll (g iy b8 ety 4B
Olber a5 AT BLs| L Qomadl fib JWSY 3 450,58 Bl s Y
gl ol L) C;y%;aﬁmfg\g\ﬂ;» Slasles oS 3
Js - Loal g ple A ST b yhas Lagioss Conds i 3,00 ol 0
S Al e s oz OF N1 e Jlow e ¥ 5N el
Primacord |1 aJais OF &l sl YW 15U J a5 eIl L2 5 peb
AN b yaie ol dellad,

Ble o iUt asly e adll ol 23l Zake] s 43
M5 00l chull) 2adsS Bl pgon a3 L] sl ¢ D )
Jules Verne 0, Jy Lekds A1 Ll &S ol e o il atdl allae] Lo
5] g sl 3T e liadl ety S oS e ) a5 3
ool M (S0 e daadl il S5 Lmasd 100 J 5, 45 ol
.«a,rugj\&u;w\y,@q;u)ua&%;@uy SWVJJ&U\
Slles dgid oV Blg Jhe bl cup ol b O pels Ol b OB
11959 ple ol [ 11 Fols S5 &}w@)ui LGy ALY
e (g1) o lue Lejlus Gase OF 1) oslonddl i Lib 5 OF Lide OF dizeh
Olan b doenais ol 1 d 4ay 3 lém addly 45 Ols OF s .«Jf‘)ﬂ
i O Bz ¢ 2 \;\AML@;@J\ b Lol 8l e o
b=y by g e At 1S 5 g, G s Gy i L
sl i e Wil dlo il g o il B e 5 e
AR Bdo s 35U el gl 3 lal OF ezl Lt ol

1959 ple Ciro (e sldil Ol Lgihs A1 ol Sdadl OF ,SUL uied)
S I ity Lede 15diss sl A cslasld 555 Soew Lilaws

237



328l £ s

g [0l 3 B b el e el Sl e il
AR e gl B N e ekl Gole Sl S )
ERTYSC RPN Ry N L, DTS o ol B pedl )|
saladl oo DAL (e 3815 LS 5 > e Ll oo ESAIN, E8
gor s bl Qledl b sl e OO ) Ly 6 i
cail oM e La N dalall e Aol oda ol 285 . dladll
[l Ll - s 5 s ) Sl s k55 2 o, Lt Ade
gorN sl el Lol 25 petdl by oLl i cdae i
o3y Bt e 5 Fordansl /127 sl Gl JRaS e plaie
s el 8 lee P 5 ATOY i oI e Lm0 3
OS5« s Lndlpn o or o Slond) e 1] /0131
EUaly Ladeall Jolad 5,008 )bl by 5,50 505 L e B )i
ot g AT rada s snal) AT oo 480 1 ez [J T 10 e
BN DU W PR W-J N - SRS S0SS R DO2L N SOV 88 [ O OO P
Lo s 5 gl S e - dadaall oled O LU Gl e ol
20 zooly ESU 1S we VSZ:J\ b> cald I LUazdl o Fastax lie
Eosedl akhy i (12 055 Bt OV gl ABD) 1 ans [
8 eiS lpdl el byl Il s ) GBS ) b ) et o5 aslis )
el [ AT 3 a1l il el b el ]
JINY (2517 Gl el sy 3 o2 LV eds s 4
e Lo o iy oy Lenslpe 00 (5) 01 (1) Ll e 20 55
Al b e 51 e 2o Al SN o] O Loy .5 (5 Al
byadl el g3 paidly & S il oy L illaodl s oI o (5) 2
L PV YRRy 555 ) ol el [ ) il ol
o Sl 4T J pa g>ld Primacord .S .>Lx.>>1 el Ll Cndieal

238



Lol cius a5

e Golotll O 2 b 5 /SN 05 14 Gu s kel 5 ke
s Aol callel L Lo 185 Flssl o s .f\p\cﬁ?w&?u)
S Bl e 053 63 255l By lall 53

a5 2T ,8 0Ll Jowsl rad s [ SN (12516 Ger sl
bre =S 3 sl b ol 0 ) ) s 15 sle g1 Ol b
R B Ot S e b LI SIS U T3 CNO %
gl st MOV 2 G Y sl (sl s cHotRod g5 el Gl
100 s gL,V e 536 Galoall dgdd Jondl dns s i ST ¢ o
©gars 85 S ol Sl sl il ) il Sl IS5 o
Sl Bl Aes i) odn BUS O el L it Log) G o) s
Bl o el LELIG k8 20 1) s (VO) el OF 0N 5
i35 s 5 JSG Al Callall (e o S e e 1l Wby 05
PG ol oS plal isey lad OF 03 ey wdanas ool
L el i Sle (0l alasel gie fusems OF SliSlay s 31 ]l
pnbed) & e B el Yl bl s Blood i (5 0T p2n
ke S ol b e S el U o m OF e e LS
el i e M5 oAy e ) Gl s ril (g e e 35
AV T 5, yhate ddens dad Fastax s goas Al Ladieiacs 25LIL 35 50 4000
iy Loy - el el Ladsb OF plaad A dadl e &xzall  5adl
B I g L U U
g el I Fastax , gedl dD 0 J 2y @3 35 <Convair & .4 e Fastax
uum 131 ¢ pt5 400 b Ll L«A.&\.péa; ol 1k s il
25 mondd B e 3 Ll il e o gl i sl )
L dol o geas A1 s il Ul el s Loy (BY1 5 Joriial]

239



0308 g sie

DY sdgrs (AL 55 500 8000, yad SN Lgpd 5 Fastax i b <5l
s o3l ediod 15k o (adaly b0 4 o5 e IS Jaul Jon
Opndy pordl L5 jatne 8, oole o 23 IS 0550 ¢ Slonendl (L)
oo 3 Ul ga Bl e Ly gl A Al (Balsl b elesd
al OLST il bl ge Jod (6t LS G panl T il 0F e
fartall T L tday (363 oo yb Lol el Ll p g Il o slind
tad g G o) Jed iy 11959 ple el ae el O3 3 L
e edsly ¢ Gl 3o oyl gl OF day (el 1in e Ll
d\.x?:w*otsj.ﬂuw;g@sjw\aﬂ\@)mﬁwggg
Wy O Got oI 2l elgdl dy 5 JB - ol 5 0 3 23 lidlee s
el L2l Sdie 4B el |k el ST RO R APRTY
%;LJL;uizﬁscsjs/wbsjswgqﬁzt)/s;xjﬁ;agﬂ\&w\\j)
o st 63 aman OF 033 (o Y1 o) £ 20 QU5 g o5 50l
aals Ledze Ed Giller s ) delazall Jl ol J sy SV i iy
1 OS5 oY1 1is sy Do,y seas e Lole MJTMJ 1999 pls o L4l
JS s b e Ll els g OF G el e L 1Y) e s
S OF w3115 .«“o\jbé:\..aiy ey ey AL g\ﬁ;uwcu:
o) QU O @lls eIzl 23 gacd 31 Gl 2318 & )
Sl el a0 ks g8t 1o L) e g B gl
2o G dall 25l dony O W IS O g5 g e B O sleladl
IS 1 e o) o Ll i ol g Ao e (e 855 a8
VROV SRR VR JULIE S SNSTSEUR +IAV I QUL PRU WP NI
. Sycamore Canyon O 43S ) 3alSiiw dadais 8 Camp Elliott & 5] CoslS
575 g ln Mr Green (6 Aol LeShay OLIYI A5 &:«)J'.A’LZ{L; s
SOV el oS ey L3l 5 a5 O as OY 5 s 01 1012

240



Logd g plge

Brebm gy el ol el B lelall Jam Ledaid, OIS
<ol S S Ll sl J iy w5 A1 Sy At Sl bl
s Jsay WS g oy he o

cu)\ﬁgoj;@d&ww()&rjj c‘UJ';z.‘.A R A ools
o O33bi o fpanay OF 055l g e B ol W3Ua) 4o il & b 5 U
FUS sl (i A e by (O 0Ll pby L R 0T 055 s
LS (j}\_:_“ e sl ol Lo @by o ¢Lisl Howard Kratz
SV slown &l 25 o STy ¢l Bviad Sloe e Shal e il izl
Mike ool Sle o) codbor 1015 g - ol eiedl o wbiy Goloild (5 5
S G B op e ie b st el ek 5 el s OF Ames
SRR FIPRVIIPLS (UIRCN AV CON R R PRSP
RURCLIR P VP B oo P NV JOCSH PRI PREpen
Mia b blais | planys Ol A5 1sloy O iy sn s Y1 o
1979 ple o 1959 ple o olisen B g5l iy 1ASay . 25 50l
g &5 )Laeay 013 B 09,50 g0 e L Ll oo Lo
M glasls Earl Zimmerman Ole o) J ) Soe 5T dl i B dalad) M)
5 - Smithsonian Ol puisews its 3 Hot Rod el Jaoey sl CS},Q.;J\
SUL Gl Ol Jo st ke 45,5 iy OF et Il 222N U
LS (g3 pedl g o e 303] (25 OF e eyl Il 25 00 )
SU ol b3 OF st ke 85,0 Las (I 10l gy S5 35 ccvdd
AL e A e S

300 O 5 0 & axki (g1 Lol A5 ey o JU ol e
wﬂéﬁ&&@tﬁx&:éi@bQ\ﬁwycésa)j{&w)y)
ol O e gl WUl e wbs 5y fens (b 4000 O35 AsLas

241



03203 & 9 ona

ooanl Gl 7o e Bl Sl VAN e 25 a3 aal gl 3l 53 Mot Rod 3 genl)

1939 jiad g ]&,'_.\:A\ {3 oan Lass 75 ac\d )




Lol ciug pige

s Lo g) Lol 52l BoL3 b s seedl L] 5 el e Gl
Lo llay cplozaVU pir s poedl 1ia 0L (NASA Lul 1S5 b (o) 5 5ol
S-Sl b el A 1959 ple b g il fondl Godl plgl] a2
Gl ool m3led o e 8 AN O 15N By B Oley b s
Gion LgS0nas ) L Tmentigdl U Sl s 8 0 OF s o5 U
C;ww;sbs%;w,,bﬁ;%;wwup il Laslal L
FSCIL fons Sy s OF Sy Gl e plaies Latiall Slobes
b Jexl Al edy) coo 1 23laddly Slidoud) SIS A8 L mnnall
el Sl el s o) i e GBI g0 L) OIS g5 el
ol cads QLY el 5 LS (ool Tamdl oo s Sleall Sl
Al s s ¢ BB dnddl 5 gl s oo T e SL Lo
el ST Ly oy Ble ks Lol oS Lo 1,255 8 glall e S5t
5 st b 05 Lo ol pUT e 3l e 055y 0l
Al ) iy iy o anate oo (et a5 el 8 1) el B
oo VN o 8 s Ladab (6 gy ey 8K ks Jadia T 1T Y5 kel
Sl S oda S 01 cid @3N ol S e sl e Lgmaan

NS PR FYC S FCI PR WO Y P PR L (W

243



16

RUPRLPPES (P

A5 W s el B Jeadl e w85 o e a5 O 0L sk
Lo i 10 el n g gl s s S o) L] o)) i e
5ol il 58 3o e Ol &S po aoenad OS5 - (il +lils (o fondl
Elila o O gdigadl Jond ‘g,ﬁa@q‘y;wm R P PR VS
Sl g el B s OF o3 sy il il e ois sl
Ll

S il A g b el ol GIb] dons A ol Oyt
.OL4000L@;>&3;,L-&a;&spﬁ@yo%;udu)w,,L“UJ:;
ol 535 0 Ll OF 01 0 g5 48 el Tl s 0501 1
TG s A5 [l - (aleS wis b Lom il wis el 1961 ple
ila . 5ol e €00l 5000 ot s b 4000 055 be Lol o5 3Led)
LS ol By Lo 0L Gblned 5,55 5o 25 o) Luds Lo 01 BT o
S skl A liodl e 5l s e %,L 1000 La s ol & yor
,«Lﬁj&

0555 O Olazomy Bl o & gasdl e b OV pinn Ol dad ¢ S0
O oy 31 cplad¥l e LB 515 Lol Logdsl . delseall adg O g ]

244



Lele Ladl jazas o 83Ledl e (Ko a3 ST AS ol 3 iy
Pl S5 Oley b b LRy (gl lall oy Las U350l
DT S5 (A8 ol o o LodS g s 55 g T o ol JSLis 55 50
525 ol 1 ESlew OIS 155 axSlas e Lol b5 3101 6ol e
o2l samls Lo aSladl cols 3] Ll L ok C,ej&ggju o153l dnay
JLAs Sl S =5 dasenall A5 Jadl 5 03] Lo S LW o,
BLs| &l IS5 o 5 o3Ual) L3001 Glasdl 2 jadl O30l A LasY)

LR D o Dl e 508 AS Bleadl g o) LA

gl Bl B Joo sahie 553,03 835 3 aro 0] (Ll

RSP RIS ZRE [ H UL IOE S CTE SR PN L PRSP UCH- VR PO WA
B ol 1) oy O] (s i ol BLST) 0] Leblioss! & yaw
o Ol by il Yl By i 035 Wyl ot T
o AAS 5,8 s el izl sale iyt AT 0400 1 sh 5 alkll
;w.s) .«y;;wdsijwmyw,do,&iuuQuﬂy\»
oS ST aliwny aars A 80 a5 & e e o2 s L ST Ly
o5 58 s 5 T ST sl e s oS BT e
s s Y gl &Ua iVl Bsldl Ui sl 13] T aBlie 39350 0]
15 Ly ol gls o il o Baghatey 1) g sV AalS
SN b ods anan VI s ST sl 39350 01 o s OF 5 ol laney
by A el A3y -éiﬂ‘)W‘M@ﬁﬁiuwﬁ%Qﬁ
sl sy 1 5 L el lon il i () L 68 5505 31 0 e 050
/3305 s b 853knall ool ol plat] e il ol Y Y1 g
S Jstae tpabin O 0 pbely ogb Ldld Ly LD 11958 ole 535
A e sl o ST LS pltseial UM s p e 53 e der Ul

245



000l g e

Oak Ridge (s 515l dads O poddniny b p o 55 sl plasein¥ O53lanzy Do
J—i-i«-i G sl e €)<_3\)j_:J\ e 0SS I Alloy Oralloy
e obie e 793 U235 p gl 5l

S Loy i Bls (o Ay b 518 5530 ol LS 2 3]
oS Gl aat) S L B 5 ki 3 by Lyl ilaizos Y]
dalses Q\s*o,x ébwgﬁj e J;M"a;ﬁu Al Ll ens
Lodall lols adaies Los 5 Ao 0] ol OF 095 L2l Lol 2o
8 ) a lolie b 1000 05wl doia) ol 52 o Us oy - abeos
LS o gl (] i bl b Uil L a0k 1000 25 13 & oo
1S el b 1000 i) 10 S B el 135 . b 4000 Lk 05
ok 10005 & el )b 1000 iy 03] . (Il dmial (b 10005 Ll
bl

4000 &S ol 055 055 G 1959 ple 3 500 nal b 1A
(5) Waogs o Bl o w83 53k Sy p 135 a3l oo a3y ()b
il ol st a2l QLS YT e Db i = b HS
bl Gl Jowlis Of o8 1959 ple J5i515 1958 ple JES PR
i Sl e STy L Ll b JI5 Y b 4000 O 5 LS )
%QWTC,QSLAM» O0bes b J s ML&J\ odgd Lelal 5 aed) (2l
O 2 o o e Vs g ol (5,20 LS Laie s ¢ s 2
ke 35 SilS s chmane 5ol o el 58 A 4l Sl IS
(23 oS By Mol e e el ol 2 dodde oo g &l 4
Corb 1700 5o 2850 Lgihs OS5 «pdd 200 plis,L colS =Y oy 5
> @l el Aolie Ll om 1as (,usi 110 saeloodl Blas wolS 4
lide )28 1 LAl 035 21 5 )3 60 a3 15 135 ol b as
L5 1870 ] a5l b, 3000 o

246



Lol 2 ol plel an e adl oy 055 45 50 20 &S 1o el e
Al B 0555 88 e i 01 51 S Ll s A1 bl sy Of
U sl o585l a0 0,50 w3y sfiandl ol bl VT L Legld
S sl A O Wy el s iy (1958 ple B OIS LeS 5 g i
R FYC I CRETPIN-IEE1 IUOUES [ IV POVEPTI S SRUH S KU
Lsll BUll e S 505 ST 5 (6o ooy bl 343 1 el
5 ST A oy S ol sl g o3 s 51 g W) e
ke s Ll s g8 o e Sl Bl e Ul e S
85 5o bl o8 U Sladh Ll a5 4y b o) Bas o L el 5adl
i ke 0555 0 o U o s o) Uity e oS
Q\,;‘L;;g}__;u@;;wap\&;j.Mtywa;wwt;w\
Sie JWls Aledly fdall n Blaadl Jgb oui &3 b 2 e dmluYl
@,J\i,.uwaﬁfaﬂmﬂuwsj‘w'mg;mw\w\
gBlS g5 sl

Jlne S Lalal iy cieiiall ST Blis s Lozl 134

S i S5 055 S (1) as (&Sl g funigs Glas

S S (2) ?%M‘ Sl 2l Joms adatnd oo L s W5 o5 s

Gy 55 O 51 S e U800 Lol e s dosldl dnckall | oliazal

iS5 Pl Lt ASiae (3) Spdllall e Shoes sleall ol 055
ey a3S oy Al bl e e Lgidi s L 15

Jr e Tl 050l 55 elole i OF G 8 e s 5 i)

Dhs olS LS «25Y 54l el 3 LYl sl Oy s O oy g5

p3lad L as el oLl Gl Lol A0V e o) ey O fu>

Mos (3 0 pndl oo &y 20Dy Ol wigey S iigen

247



032091 £ aoe

s gl (550 82 i 1959 el slgl Jod 4] 45 s - bl
ad Ao Vg ep e S bl slode 4 Jamy g5 i o) GRS Gl
gét,,:w‘,u\ﬁuJohnM.Wildm\joﬁwrs\mj Sy ekige
Cg)pupud\@;UMachzosngéMolsw (o 51 JI
S LY o Tullahoma Lo yaY 55 (5 5! rolally sl BalA) ol
7S 05 ¢ 58 malond wledl Ol el dtin dgmad S5Liadl 5ol 5a5
P- bl e ol sUall 53 +L31 Northrop <3 5, 55 (b Ol el ptigee
el el slade b 25 05 ¢ pdigadl sde 3ol o5 . B-49,5 B-355 61
okl A g S B Juadlly gl (e o ey (el
e Jrams o £l OV E AT EmU s AU e cOlabr (55 S s
el ol ole ez 2 Ay sl ol ol Lol bl g
“ NCHT S P R 5

Godoss bes (e ol e :@WJT?QQM‘M%
coou S Jes ddall ods ol Sodou GBI dmdo (O
e () Ol el oy Ledis (S5 pwkin Joe LB 53 Dy Loy
o mebgedl g 0 )y o LBV o o S Ao
o3 Ao (Sl o 1 o ¢ rmdigeld Jlnedl 1 plad 158 52
il el OF 6 S5 aely L pnbigadl £ e 13 B ol ol D13 e
oS Toas OF A3 ol SLl (0 15lS D5l s e (B el
5 Al eVl gl s ot OL) il s e L 1R g
s 3y BV e @bl peld Sn iST Ol 0L ks & > dr
ww&w\&;ui S e g sl g el e a8 e
CiaSodls 8l (5 0555 LLasY

Olansls Loy A s gl oV U5l bl dmis ols

248



nwsige pNad

UPPER
Xs VEHICLE

INTERMEDIATE
PLATFORM

§

PUSHER PLATE

\3hs

IlMPuLse
¢

51

Ms

r()‘3 -%3}

M;

TSVAN AN oS (g s RS e
F
(x2 =) Sty SN QA L gliie
" (UECU BRI L & AU PR

rEP AT UG SRR |
.Aﬂ&“;ﬂ\&

Dennis W. ver UM, . 5 ez OS5 - Geladl 55 kadlld 3,201 &)Ly
Oad= g 53l endl o iy s el G Jeald £ it g Il Planck
i L ) Sl Camnegie s S dgan b Sall dtin Slond s Lls
e J;ijujteaubadsyd,ﬁusrwmu;g;» T Ol b
CAlab sl deliall b daly 8 lray USG5 O Ll oS
e A il S e bl el e o g s 0 Jsls

249



052001 & 9 e

i) aal s b Ty 15l Loige U O 0@ L 00 s 000
Fosdl OguSe o &5 b sl 55 1958 ple 0 o s 3505 e b doclans
Lo 5 odn domnaall 0550 0L a5 Bl 5 S 1 el s 5
ade 5 g L3 120 6 lai s c Loy 4 aSlans 13 SY A1 s Lnlas
e e oA S e Al 08 G s f ad ksl
50000 o ;45 T u.x}u Gy <120 Joney Oyl s Jarall s
ol By i o A Bl e BN 058y el o sl b
wu@\mwswwsm ((u.aJAJ\VJ&CGM)waJﬁ\Mj
BT T i Il e syt s 8SLess G g 18 0 ka3 s a3,
@A\\Mw)g%%sfd\djwq“p;wq@uj.)*\:.\.3
b3 LI IS O gon sk 153D 10 pnSe J 5y - b 1000 4355 OIS )
el ond o 8Lty L 3asly B0U s g a2l L adsadt 53 21

iR 8 o olas )

JsTly 00 s 0 gasty ) 0530 501 O (M5 058
Jaiall 505 01 Bl s L3O il S 5t <5 045
o Ll a3l Ll Al 5 00 s il Bl lans G55 i)
gg&aqﬁwmem\woﬁoi%&x LS BYY g
ST el e Ll S0y ol g Sl s Y1 2l
5y 8 lndl s e o el sle s slat 4ty el ns o ool
L Jsl 0B ool el 315, s el Loaslay slos 5 i s ol i
Joomzs O oy 8 pmitadl Bl OF 8 L aoetd) Jlg5s B3URSH s Sy
;,:oiq;,;_“,g,ﬁaﬁwj ol Wi Lo Mias ¢ Bl sl Yl
doezadt dadl s sl lgadl o oo Lslis o] el oo
L3S

250



RO PV U R IR SURIN I WU [ A S TP IS

o C’U\ Carlo Riparbelli Mo by, J,8 gl e > (1959 ele #
i))J...J\ M) M} @‘))W@!C)Mb (.ALP MJT}MM}‘
oP sLS (5) o35 0 HniiY o5 b 1000 O 5 deia) SO
CilSy gy b Ly WS Wy LS 5 o s Joey A Me b
P besy bl ey - S B 3 feny ol dslis db aal
1933 ple Lide Ludige 2 35 0ol Ao o b En 5 Bmas By ontad)
35 Gl Jor o3 (1934 ple O lall ki polansl i s le fuas s
dwdog]) s ol e &S Ua..»Lp U':';'«" « Caproni Aircraft Company
o i L b I s (5101 s AU Y1 & sl il
VSCPRIUI SR | [ UEY Y O 3 PUSURE PANS SHEY /I SN (R
oLV Sl i) s Bl IS AN Caproni g oS 8 5 b el
dge o) OF dny Lol psTas all ey 1 ylussl s &l ety el
JoosS Al o) sl Ll ool sy OF dogs LU i 54l
o558 B ph sl Jond U Jouisl o3 claslos Blaud Jus 2o Comell
(a.l.ij Qﬁ)j § Iy oo > g .:\ML?LH[J_ASJ.L?.'; 5 25 JMS Convair
Wl Aol sy Lon gl Il i 3,5 diks e oy o Joal)
i padlodn 3 oV el Siny L deelndl Jandl 8,58 ¢ 5dul5 a5 o
o ot Ll sl oSy et i lesl B b Laa L) 13
Ao 5 a5 el 1 b sl ol Ll o b JT OS5 L1 i
O 1| 0 P FRCNCR P IR [ PRV IV JPUUNPEL W B o~
S3 da eles w3 gl 3 0o Jls JBs et O el Olay Lo
Earmadl B das Al w5 (1999 ele B G g (Gl e IS
L LRSS R SIVYN [ P75 FSWAR e J = SN

251



O8208) & soden

Joordl G b 0] JU wleldail e (ST o .M\@igs\ﬁ@vgl
(5l 050 Lo el i Wb 53 S 1285 W iy 0005 0
L5 5 ebal) B0 ¢ Y el

S5 il doedo anas I bl o Sl Aol 185
B e e s B e A v =
WS 550 <05ty om0y Framoll Grlally 4t JSCn 5 a2l
s i g sl (b 800 035 A4S e B by dmetnad 3Ll
oA s S S YD sl Slole e Lglids s @il doio
) il i oo e ddig) Gl Dkazsl S5y (SN s
e Lo Jrad AN e Aoy B e By sy ol o PGS B sl K2
éw\w\guuhwﬁj\ﬂméw\w\woﬁoi
s o gl Ly S5 @0 IS 1T s - s 550 VL
shG o s el st G ) o Wl e sS Sle
Lo S> 05 .«Mj)p,wq\fzgwa@b)»\jg\rzrghp\yi
S IS5 e e 31 ES 2 ) wnsts
£555 JoSis Al s il donis oants b d-liiall 3 a5l LS
A edny AL e L] e sedl o5 ) e i By Bkl S
o Sy sl 18 golas LSt ieall ped a1 A2 L
TS Dl LB e I Bl el o il L sl sl cos il
:\:wwb‘sg@}q&wuswofx&iu;uﬁwg;%b»
b ONer g 6 2] 1 gt Lalal ) Ly OBl gl dS ey sl
(8 o Lo Uil B3Ladly wblll cpo BSLasdl L6 ¢l Lol 5lanisV)
|28 Jslonsi LS 10ley 2 J s S0l goall e oty 13La >N 15l OUS
et SUBYI e a5t Bl s OF Lide O B3] Lo Iy ¢ o il Mgy

252



—t\

iR

T TyPICAL ACCELERATION PROFILE

aL NN N ~ v re—MIN.OPERATING WT.
'v\:\"\ ‘,\"\"“ kN
IR T R R T R /W3
! | 1
R RTIY { U\ LDESIGNIGROSS WT.
| b P \ Co

6
&
% €
[ N
"t"l { / I | |
- I |
2 misSFIRE~Z" 1 ! Lo
| conpiTionN ! ! Vo
- 4L ——— SHUTDOWN
-4 {1 '\ 1 ‘\ /’
7 x4
© = PULSE DELIVERY t = PULSE PERIOD

S5 KL e B (galal gl y RSN (e 0,86 Buasil 8558 180l By gunla 3 g ludll
il B 3ol e AN s

LU BU s JomW o sl T ol e pe s oY T el
LT asll Bl o 556 O mds e LasV1 0T T, JWl e gl s
SIEL ST SR P N P W @\,»‘vlyquumw|qu
Le Joolodl U Dl &pne 3 ooz Bl odin (gslen Lol L LS
BJERUIRURS I CRUN BNV B SCCIrS ST L B W PR AN
s b 0l Jl- A ey Glam Y e s Y 5L Bl =3
cosladl &is Jlazt (SW e o)l ga deiall Bl s Lle
Dl ot oLl cils &l . WY g sl aw‘c@'ﬁi&wos;

g Ikl 5 i sk

253



32081 & 5o

¢ oy ddaey - gLl Ca\,uxa}%um Ll ¢ ol g dads
Lo 31 Cilodl 3553 Jane s b (5T O] Suns ooy 15Ls - 1000
85 55 U 55 o M A B g b T LS ail] (55
I i e s wblie e ol A )l a0
azadt bt LY il sleadl OF idle &l peita po Dbt Condi
s 3L s 5l T cn g 5 licall e AR 0 L
oS ek oF Redeall jols plas 5 E;L_ Loy« diall gyl 8l
Ly A Ao gzl el s C‘amu,wwagjs;w Bl 055 el sl
Sl s B NI el & Sl dedall Slobs 55 e

Sy cbad s &3l WSV b slaze VI 5N 5 Sl cols
T s codall 5 i sgll el SV RS ) o T el b Ol
c;AUT) ot eladll IS el ) Sl VI e doiall oda ey L
Al Hel jds J b (ke ¢ ) sl Calsdl o Laslas )
: ) Ty = Foee S B )
[T i V5l o a5 (3 0 gmnSCe ;S5 U5y - oLl Ak e I
Godaall oluanel de slatal Wy Sl dk b ol a8 11958 ple ot
ot B 5 Gy it s S Bl pST e S s plasnaly
e Lo Ao s B o shiie G alb adiny &S0l Ay il i
Izl sy Mo 8 ponSn oy oF ¥ LA o] il b Uas J o
w&”zisv,;axmw\gp%;y@uabr@w‘dkﬂ»
Cenazs L b Blamades oo 1) 1 035 5035 A bl mlSees
o yodl o) 1S ol aponad el G Sl e Axile s 4154 SV
et b dedall oluanel s ghine o) Lay e 1D 5 o

Ml 0555 e 5l Il Liel i i Lo LS 15 J gk
Ladedl Ladall Slols 0555 o 3 caedeall olazeY 51 A Lol

254



eadl e Sy Lo as OB Mg L SN Al jall 5Ll [Seg Aol
iedeadl Wlols 2l Loy o el slalod 5, 50 W uus 5o b e
4000 O 5 aS od dcdly 66 S a13] 38 e Aeziadl 6 SN o5l zal
‘Mwyu(a;up&gzo)/u [010 Jimos 1155 5 us s b
Jrais ol 5 o Je s Lk 15 La ju3 e s oy a3 3 55Led dgulie Lo
35 455 . Ll o de 50 800 Jslay L gl (5,315 5,280 s B30 Gl
4000 &5 &S 1o ol (o Bnnid 1963 ple 5550 pr o b I s 511
Slobs o IV s o) ooy (L3 11D 10 34 b iy (b
S (e S el e il 5 ) elpn ST e 2l 5l eial
Slobe Loy 5 o gie duate DM ay 8100 5o o] a3l I Y1 Ll
Sl laul e &K S A ol dedall Sloley oY1 A o1 desall
Deall o A il e DI ol ks La sy s ¢ lSCes

8T 5T g e T LIS sae sl

JECRUDCIRDE CTSS SVEWS PUNTOR U EC J0U NN CEP

Sl i 5,205 Alasl g 55 o be Tolazel Wiae 2l ol ¢ iUy
JREE R el SIS s s el edn b wilSa s dail
a5 €Sl s Bl a1 =8 panall ol G130 O gimy Oyl o sl
o L s camly el dlsS I3 £S e ay Al L Sidos
2o Sl ol oyt gy S by sl B8 s
Lo el sl ¥l de iy L eladll 35 ¢ eSles Al gkl e Liud
Lrlis 2ag e AexrU Lol b e 8y 15 VL 5 85 5 Sl
s Sl ol bl L Sl () el el e o
) 38 el din il y> IS5 (D! bt o B W ek
Jez S5 Fortran ool o il Mg 3501 455 L0 2l Vs ¢ 555

255



O3o8) £ 9

s el 5z OF ade oy Joridly Jandl Al 3 00550 £ 50 ¢ ol
B pozell 25 00138 > Ladly o Ll i 2t ol ddu
cladl bl i s As ¥l

L Jl b Ll w0 g5 S ad paligadl 2l OLS A
Lgadl Constant David Jbls colins 35 ol 0 4ol 8 5 «(ab_oi
Ly oo 1958 ple 15l 3 Jondl Go b o) il g1 g 2
B go e 95 & e A IS daglane ] dediall Jams Ledied 1 JU e 1N
Lol as - Bledl dass OF ) delanall e Jols £ 2y s 5 Sl kaks
les oLl deplall oda b & 5mieadl BN jladed Lot (5 20 Of Gl
Cadelie e ol 3 e 5SS Ledall COS 13 ol 8 gy s e
uﬁSJ}\}@W}UJ}\}&LM\ ol :;B!V.}J_H BJL.;‘)'J:LL’JLAMJ
OF b LS Ll Lzl ols o2 Gy pn ) g0 8 a3 24 ptleTl
d;CL"é‘*y‘ e sl W35 L g A A e a4 i
By 0ok e Gl Leghie b Bl pls e oY) dd Ol im0 5
P ololodl o )b 055 oy L sladll b bl il wlans
c?)‘ucfiiw}ga\,wwwugbpwﬂuyuw
By il Aenl 13 sl 0S5 L bsd 4] loies dedeald &5 Lol
1964 ple ooy [V 05 13 B ansdy Gl o5 Bl b+l
%;BU /f4CaL)LE.n)U /<= 100)J.§)L.>=.&L:Y‘ Q.:}')J%;BQJLALCW»
ap)loed o] Al il S WU by L (5 gl wanl gl . Gl Lul s
anddl Olobs C)LPM :\M‘)v\.} 1965 (aLG gf tjj.iwjb M\ d)’h‘*;-’»&:
Sl mizall oyl $Liiay 8 deype b Ladseadl Ll el LWLSYI 3
ooy 05550 48 o o M S ledl sy el T i Al I
S I g e et (JHS e sS4 L JalS)

256



Crstige pMa

S 1 chadeall Sloley Glas Loty deud L)l Sl ST
0555 Gy Lgmie iy O D) Loy ¢ 8315 8 50y Jogb byl Godiod Sy
s Y S Jb aled Sy By o N s o aSs Y pl s
IBM 7044 3} b 5 50 oS0 Fortran O ;55 g8 V¥olasy il 68 le ez ColS
Mwb&\&gobﬁ.ﬂg}dbw\ Slole dole fien Lol
G0 SU5 s Luuadl L)l wlobey ¢S L)l Slols Laa
Any il 8 Lol S5 oI 105 Jsh 1964 ple enws [UYI S el
i O eyl oz Y ol o JU Gesall jolianel deglaie fos Jp
P dmin OF e ¢ IV 3 oy U5 s 13] ooV e 3,08 el
L joy oY) o5 & o5 (6T A ol SN Janss 2wV o S
¢t o Al OF o ) 1 dlpdly L Al Gl S ol e ey (il
OF G lall eda oo b Loke oy GBI codn LgaS o als Uy SSie
e T i Sy ¥ S Ll Al S5l G 50 Y1 5 5
e 55y Ja5 51 Ay 355 o Blacadl Eo e () 505 Julacs
Do Dol odgs  JUBYI O5laty Wl (dans ol dazel s Gasty Ullasi
CUI L i e Tacd ¢ ) J g5y cLgnd gad 5 9a35 cd@‘\!\qu
Sl pie (e Jond o35 el b wlied Lyad 0550 O ey
AV S e o o i) g o ks doviall
o 2N e NI GO el Al s Gl e 3L ST
Sl myoiu@’u)ﬁu bl o de Lo 3 adh 1ol b s el
by by A3 e BLa-] O B 5 Y s - B 0580 VT oy
Comg - S5 S Uil ada sy S5y L ke 4 g CiBge
BV o Wl does wind b o 5 Sy dadall Wlols el
b gy e Y .u,w‘gmwiog;w\ﬁﬁwb

257



O9208) & 5 o-e

el ol

O g 3 saal &S 0 S8 5] Lo J oy ol ] COSY TS Jsa
S 0 ge3 Lay ey ¢ el ALl TS s L) Lk LS Jans
B s cslie das e U L) L L Ky U 0dgh (5,1 ST
il GL 5kl Ol 13) Lad 1ds < LegsS G yas Vg 5 Ll

@y Jaadl sl b U LS ad) 10 2y S Oley b SO
.«L}.«.’J &J‘}w r—L:.&;Y‘ oM@a?-diu]mppuj

258



17

¥ 4ol 4

g2 50 &y poddl & palie B 01 J g e Do Al Agdall 2o
ooy 43 O pmeinadl fads a5 s el L‘,J;u,:jy\ o) 4l
1By i V1 Al e BV B e 1] Lk 5 5T ) Loy
s it 28 el Baal ol £yt il e s
2580 555 o) 305 Lo domy d ] s sdaze Slid B e Slolell
11865 ple b 0 b I S cipdpdS Y aslr Coll JudSS o ey
e o g S BBl Ghn 8 adn Jpaie Wa slodl o O
JS Ui Jsie L V1 sy sl Lpadaoss OF G e 300 gzt detial
bl B s oas Ladlel uujygug Lot s oo b
033 DS iy gy - Gl JISCET o SIS iyl dad i o
O e sladl e LIS 2038 2 55 Laie o501 031 e sl 350 2l
LG A s el s ek gt 8 055 Y dedeall

Slobs panas B Lol L gpaall oSO 10 puls Olas 5 Jyk

LS 4 Loy ol by 2dl e g (gl e Jgmasdl 4y 5 1483 el
el Bodaall oo e w2 oS O] ahess OF e (o) gl 55,3
el 055 Eom haall Gole bg e o gda (V) il o o 35

259



RUSYENEY

ke Jpall a5 S Ol Lt IS e il b ol sl (V)
S ‘@w\&,;)uflodmww&u U@\sza%?;y
5550 O oy oall ol s 0 ¢ 5T S (82) gl 553 0,55
Jroy Bedall ol read onnay 3] S o S M el da 3 s
- Gl Llad LS oy 530 S ots LV e ol e 50l Ln
A3 2l O 0355 850 500 ey Jams 015 1,255 Lases 0,55 0
s @Il D) slanal Ll A Of (Sl all 0dn o Lad 5 )
e el B3l 518 13) U (e Y1 RS e Ly ol el e Lsie
3B it S die 2oLl S 20 (5 5Ls b 4000 055 LS e ole diao)
x;apupwso@u&woooo;wy@u\ Lo ie
Dol el dai 3 asolansl (g o gl &l 3 Gl My 40 S
Aass Beladl Sis 60 &e iy 5 ) st 12 Gosb (o8 85l s

bl dsb sl b (5 g Lealal g 353,10

e OF e G g1 ctall olols esad (BT 2

SV lozal B3 o) byt e Lopdia e ol o o 3,b sl
AST ol b e 558 51 LS GOULy ¢ bt e 3l 0 oa (ASCes
e 8Ll c-»J‘u”’-’)J W3S eld eV goluall Jpdlls f s
sl Wl B S35 g 08 el A ] ey gLl O 48 ol anas
Lesosbon il Ll e 3 sae 5T 28 )W anindl Gllas Lodie o Jaid
P il CSLSI s Al g 20 ) 53 gl ke b Uyl
oﬁwymmj@u\u&h‘}baoiﬁ o il lall A
de gLl B Olak Sl e 36> s (g i) o sbas bl 4
o Lt J &S el 5505 55 > ouww@jﬁy;wj Al
Ul (Sand Bads dollasol dodlar iy 25 & Lday Ul s 5l oo
s e e Wablonal) Ll Gany pLills ol s pladall Ul e

260



¥ KK <

goleid Totaarad Ll sV IS s oy iy il o 5015
LS odl o3l ol 3 0T o LUl 555 Ly (B Jond A 6l 2 (53105,5Y)
LS ol IV BWY! dns paslor] e deliad) Zoso 15 5 OF O pmdany
UG B CR IR JRETPI Y- i FRSCVIT JF Bt PR LS RV V-
o e 5 el ol 55 01 1958 ple Sl O 1 .o y3Lis LeS Al
S ol a5 I e I3 055 Leys e b e 05 6 Il Ll

.ogdﬁwam&,j\&,gwul}w}t

ole mdantl [ o JYI Gyl ey 5 3 0 pnSle o
> o« 52 T (g10) Jslws L2d U M&»\ O gy | 65180 11958
Slols ol b e nd A JSLadl amg e Ll By o
Leonard A. Eddy (53] 3,U 5 Aekall ony sl [113 s - Gl
PR RN W[ PRUI PSS FUNCURE RNV [ SS ES J
gl 550 B3l (g ol ) il ) Ay gl (50 b
02 525 1L Ol e alamsy QU bl i) o ol glae Lgd ey
Ul abdl Sl O b o 00,91 adledl Dl dslay gl
O30 45 31 3V 01 o) ets Bzl ol fan 1o Do gliin 50 et
LW o) Lty b o s LS ie saed (g10) o s gl
Joomidl o gy 83 50 Sloshae B (53] LB 55 L (G50 te Bed
Loladl Y1 plasial e 5 OLSY! r“} e b iy g adleld g, 501
Ul ol 3T el s (g) (o3loedl Joommdll ikl gy obiadly aidly cpolucll
a5 palt gl pLA e 0005 A el

S dol ey OF 58u Y 810 oyluie Loyl oF SI0L sl
g ol ke doziad) Blasdl e il O o S stz L ols
e OY U35 ABg gLl eI dmdl sy B0 Oles b ks -l

261



O32000 f 9de

AU el Ly iede olssly Lobsl 45,001 Jass OF 5 2ial
A Sy iy Lendl e o LR L 2 A Sl sy Glans
J&Oﬁjaw‘e)b)bw{‘ﬂiswts» P sy olubudl Sl
wwdﬁbﬁ\@ﬂgj@u>ww&w;céﬁby\a\f
Y bl 3 S5 wdall Wy s Jlexr Y1 ondll ]
Sylw S, e JESN ity Ly L il ST A, bl e S suall
Sl phaul Oled il ad s ad 55l b oS U DUl phaul wl wls 5,53
ele sl [ogas s 25l B Lnsy o damde S 0 guSe S5 055 V8
L g o Rl e 8,2l Gandseny i 05,54 OV o) 11958
ciadaall Slols JSLis oy |25 05l Mgy« Jlaxr Y1 sl 2aslian
NP RE P FR UL EU B B R W O P R e T
Ll po oo LN g 5 Gl il il (D) Julny iy
S3lms Sl ol e s Julill GOUB] OF pony a1 lslaziVl
m\qﬁay;shmw,g\q@;}{w\, ceanl e ST an
8350t () iy 1959 ple fo ol [Obes B md) B S - 55 ETIANY
o5 (Al Sl il Jad mliadl @3 1 85 el RPER il o)
i A5 iy o3 il 590 ,e O Gy 30 § 1) AU e GOBY)
ol e poludl 85,5 ol o B (82) 0] (84) s &S el § Ll Juse

. (g6)

oo G b 4000 05 S e aand SV el i 13

Lo b S 0,15 o Lo sgo ol b )25 - 25 800 1] 5,V
s ol o) Juad cllsy sl 3 b S8 5 o) ol e (5 s
pleul Laisendl wlelis ¥ b o iy - Joe 300 Lpe dny 5)Y)
oo Bl jatey W) i s Al Al g2edl syl OY ol ol e

262



71)
/1/

L0510 (a)hAS e sy Hle 4000 (39 233135 Sty Mark 2 Gaa 50t S 5e (e shad sl
.R.AA-AA\D\.LA\.&"

BLAYL 2y lall ods (5 slee oo 2598 ST & 0 Jog SO B3y iV
:\wu’ajsg;a.;,«.udyajmw%);uuwbgw\@w\g;
(Ul g Ll plas ¥l 6 2 2550l Sl gl 52, of oYl
ol L b S et i Lodie Lrmg 5 590 a1 8305 0] = el ey O
d}aius‘é,;mm, .éﬁataw\ygmgu@t@y‘w

LS Bl JpY T 583 s o2 gusall r OYD Ol b

Qc@‘j@.“ o..Lau.ALgJ-\J}-!J J.:Lj.“ o.UiJ.Su.:JJJ d}g-;sﬂ.;suﬁj
b 200 Ciad oty b cias 055 L adly S0 10l 1 J sy
Dln 0 M) ¢ a1 5o o3 100 g Ll 5l 55l o L) Y

Oty b dor 55 ¢ gt 5 gy WISy L Hea Yl e S Sl e e

263



O30t £ 9

§)50 n My cdaw gl g wbke Bl oLl oda 3las OF L] ¢ S
Ol o OF 5f e sa ol pay @Al doniis Chnatia 3 G 352
O\”JJ\C‘_L_:.M..:«.:.?)J:).L:@'C))Q el oy Moy Bl J 5
oF e 31 Tty T 08m 55kl Hiay el e godl 01 J g 315
o N gm A3 90 iy o3 &S Ll g ey Gl o5 dals
oSeas oV sl xS 15 Lays Uil oSy ¢ bl 5,28 5 Sl e
o A B AU Lalef Ll Ly - ke Blaul il g gD
B G by s oy LW e e ey 5 IS S s O
Calely oda Dl w5 135 . 3N b et il S Al

gl 0555 s o

awna;upwéwwg\?wdwy\woiﬂ;
Chaazie o Sld] e dea Wl JSLadl el S ol o) L sas LS
Moi*%@éﬂy\ 829 OB Al wdde Lo OIS 13) 5 C;"U‘W
oo 43 LSS At &l il L 5 ol e ] ) 0 e
o de e Luad DS 135 La by LS ) Lol &0l 0555 Gy
JS sl Aads Lda ;;T%L@;ﬂ»\j&sa/p Bzl Al wiltall
Sl 85l ey a1y s o Aol 0y GLax Y5 0V y5 i
ot eeendl et Lgia 5oty Bl gl s Jans O) ¢l glad O3
.QU\)L.J

11958 ple st g /5ed Slsl B Fogedl 0 A5 0 pnSe S5

feio b i Sl Ipslin OF « oLl 5 deshane ol o <04l
e A3 0y Loy 5 .«Ls,)-péwjhw‘yb@jcaw\
by g 1,5 &S la Wil s dly oo 5o ) psladl 280 1]y,
18200 Mew golety b 1,5 05 Lpds By b 2,5 43555 p 10 55 sl

264



Y SK <

Bl Sla G (0 m) IS aels (S Y el M 2o Of sl
M3 n bbb oS0 (S 5L ke il SCas - Lgie wdlie 8,00 5 5r ]
S il 5300 cpa pl 8 S Bl g i a3y W g ST )
(Gatling ¢ 55 (ps dprdda iooley Claodl Ll 5 AS el (B 0 S - dalb
Asle seel e stims wSldl el o 5V dadadill psus M (5]
Jalis Llgdl g dadall lols kaas bke 4S5 Wl i 2 Je 5350
Al G ey Lo candlll Bedall Ol )l ke wiliedl ode ols b
355 O day ol il o) &b Glax Bl ol s ddnys BBle] 05
Js 0 g el ol Ll L il s b bolael dedall olols
s - AS el Bl J 8 amedl Al Lol ol e SMBYT U]
Dot odn oy ol 5 b o Jpam e Lo Uay Lalasodl 1
Bl > o) e Lod e 55l Cilites g5l 55 0l

Azl 5,55 Jords sl i ol

S LIS e St 15 o 55 Alade, Al ads ond] 55

58S dud A e - et Olizdll e Al e A1 deiall Bl
T e (525 A S Ll @M\ pde B lela¥l 5 colel oIV
[ s sl B 0pnSe 5 b elr By gl S0 A1 oo
O} U St Baplate oanas 3 o5 Sl o) (30 11958 ple udans]
Cildb e Al U B S )T e A5 2600 BB dles
Uy o 55 A Ao B L &6 gomes oy Lol Lo phaall o il
M5 Al Gl e Ll Gl cLeals 5 dadlidl deiiall O3l g
(Al sl ) Ll ot Al e Y1 e 52l e LY
e Lty b 5 Lednans 2o Y1 g BUSTH 8 Lo 58 35 o oSS
B 55 sl g el Wkl ] s o Bl Bl J g Liomis

265



O3203) £ 5 die

Geckal) & glaadt GV oy ny JLA (555 By b ae e glacall eidn
o ST Al g omemeall DL 0L 3 JLa)) s 145 U
o b oo Sl les b S G5 D) Al oda 45 Lt Ed
@é\wp'@iw\q@} ity Ly ol N s laiey OF 0355 JulS
RO Y W VNIV WET-1 RUPPE S R PR -0 B S O e
Sl mSIY b plad ¥ ol S0 T O gogis 1 ST ¢ eenall o 50!
Slas SV Sllalasadl <30 ¢ ol (g Jsts AL &3 1515 1958 ple
for B Al Ll e WU gy o) Y sdee Y o

PPN

a),bé.uuﬁuu\mq;o@,;ou@;ys»uau

sk gy pds 3l coalinn By emnall o gadl 1] LA J g
RN PRELUvgE WP ol i Dl O pls o3 10 S
b Al pnall sUas V) Gaey 0 b 8 s £ 0l A5 JLal) B ol sl
Ll OIS 3] . pomiie IS 1a s - sl Leandl o 0] oLl Jlay)
OB cimn Lgzd Joas £ ooy Ty 580l e T DL - A3
ok Tolozel Aliss Y Loy B g 25T Y1 fns 06 Laiay B 20 ALl
5 kb (G OB U WG ey s Olay b ol LS L0 e ) HR b
Gl s ey e glatall g5 Sy o M i glited Loaai il 0
and s ] odons LI AN OB 58l )l LAl i Sls 1) sl
s g s+ oS A o] aa Yl e o platell Lablons 13S0a 5 ¢ peooenall
oS Slbaodl OF Luad s 485 L A 0 e e dainy s - eenal
Ler A el ple s LS 45,0l Blaadl o) ple Ll dozasy L doemens
el (g Janio O e pall ey Ll o el 8 220l e s 55

0555 Y 85 1S a0l 0,55 OF L) dbie

206



¥ <K <

 mkigadl (I LA 85 Lo plane Jonolis s e oS5 L
Jall G glte b fendl als A2 «wu‘ﬁluwfdﬁb%» tobes 2 J sk
O . (iedall cilols i shiie wdnd e ST i) Jondl )3k Ll
525 «Michael Treshow 52 5 JSGLe OLa s 3 olazsYl ol
05 oilensS b ol peo b a6 o1 S ails Sl g
Laots Lot el JUILs 1920 ple amzdl LY 1 ) DL b S ol
Lz (Hoover Jj ga dw L) Boulder 5l 5 dw Ly 55111929 ple dia L
Cold A S o) S 5 3k e O3l hs (193651930 ple o
Al 3 ) 0yl e 6 5m n — b She Blad pd — 0l
Ken S aul JB Lo oo €S3TWS <y 5T dmly Jus o

ity ol Jondd 525 Al AL el ot ans

JMQLSU.&-1950<:L9L;9 W\}.«J\OALG.»'JLLJJ cm‘)‘,ﬁj\u)}\&u&ﬂ
s 358 Jeou g céﬁquﬁArgonneuf«)\ﬁbmqeww\J,:?S
1956 ple pad s [ U 25 el B - Vel Cilee B gl 6l
e coboa gl Jlm BS8  Bak s L ey 55 S sl ol Al e
ST skt ol am N dsle ok Ln g el U el J dg) 2l
NL’J‘CLJ‘U"} Luy‘ycw\u&jr‘f\mﬁa@} o.b.)o—ubbwaj
g@j&d&‘&)«gWL;ﬁ&mw‘ﬁ\jéM‘
s el Al B OS5 1958 ple ol b [BLE g3 b eyl Ul
Sl phe 55,5 5 po 05l oo - pmenadl polazsl oS oaie b
Lo 5 Led Jromy G 35,201 6 delidl dulow Judad 2ol el 2|
8 i o i g5l 3 s Jarll Go b (] il Lo Ol oy oLty
MCJUQEJM(:\.;) ‘d#y|u_§i.».u.@.»);fgbx.g.ﬁ&\5bw

267



03209 §odee

OPERATING SEQUENCE

NORMAL RE-START
" CHARCE | &t VCH "
£ PUNATION " FECENTRN POSKLT
A (»:IAII-II-LR‘:“{I’: '\)"‘ B icotinrt wios $Tronc) LAUNCH (FULLY £ATOMADY

a

\ uumm}

v/
’

DCTONATION (WriLL
GIVE FULL COMPRESTIONG

C (arck 1 0soms D CHARGE (18ING
(FLRLY COMPRISNEOD) {RLTURN STRUML)

T

% % )
/

. //

N /

Y e yie ohia il GBS Tuslall B W Gans oS G o aBal Auhaal fudial

I (o o peoae BVEY s Jial Bake) Ja e paobual) sae Taa il Gl B g dusila

R I T

-t

G3Y oLVl dukd O L ol OLSY) Blnys i o 5 0 oo 0
JS 3 B Gy ¢t GBI e i) oo 3 Lol ¢ folid

'«Wﬂ;d‘;

oS5 el b Lo Tyl 10 3 SU1 Gy OF 5 ol dany 3

) bl e 558 o eyl gy Dbz 55 AU claddt b
Sl O gins s 5 and s I a5 A el Jaud ol s sl
S s HStiadl el s o1 551,20 Y Bl £ 55ba) L
A OLedd) agh sl A3 1958 play L0l Lo b cils 1 sl

268



¥ SIS S

e SV 8 el Blecald L ol 3S ol 5485 pa gl Co e gOGY)
S el e e e 21,6 das BNl ddais L. Lol LSt faal
il 1520 33,5 das E Gl C@\M\WCL“J)AIJ;» 5,5 Leelis |
IV faskall ams o il Bl J g GBI wlts 55 . il
il oda Lie . sl md godl ) o Leie o o8 Y1 B12Y
oo GBI LSSt o plazall Callis . (6 gl 655 5 B 5L 055
)}a\}uubm O & sy 3550l GOl sy il sl
ol Joolis O b eVl e Olaiony G Lagnd g ) uile
Mark 1 (1 2,La0 31 Jall &ess O 8 L Cial,ud dw S5 Y u)_la_.,c._n
et S 3 Lol s e CaSlay p2y 5 0L H b 4000 O35 LS )
055 S5kt Lo St U 1870) 45 850 Lyzn skl 1 035 Kk 2200 fas
g 3d Al o Ay e (e B s sy ST B 651
055 S Lgllg o Lpndnn ey 0508 50 A o3l o ks
O Al oo oy - 5 Bl el onled) (sdn) skl
Lo pd3 sl ki bt . Lgl