
ba ed . The e x te nsive J>h n 111111e1r o f 
d i 1;i11cc indica tor . m h :t\ Ccph l'id 
.1nd n ovae, belonging ln lhl'\C 11 r .,rll\ 
s stem a 11 be h ;i n dl d fairl y we ll h y 
photogra phi me thods if t he d :11a an: 
p roper! .ilibra ted o n a corre I scale of 
mag n itude . F r t h i purpo c . ver. fai nt 
tand rel quence h:w be n <' tab lished 

wi th the photo n coun t r i n th r c of th e 
Ka.pt n lec ted areas. W . lla:i d e has 
alread u cd thee seq u e nce . alo ng , it h 
a revi cl e p h e id 1ero poi nt. lo es t imate 
a n e w m clu lu fo r th /\ ncl romecl .i ga l­
a . o f 24 .2 magn itude, o rr sponding to 

a di ta n ce o f a l o ut two mi llion l ig h t-
ear . Thi resu lt ha been te nta t ive ly 
onfirmed by direc t photo lcnri oh,er­
a t io n o f r ed giants in t h o u1hcas1 

h alo o f th a t ga lax , in lucli111{ th ,tar 
for which o unl.S . re g- ive n in Fii:: . 10. 

he ounter h as a l o ie lcl cl :111 im -
po n a m ult bea ring o n te ll a r p pub -

ho wn tha t th main e­
q uen e f globu lar lu tcr ar omprisecl 
o f u bdwarf . hi wa dis o e red fro m 
th e photomet ry of fai nt I s, ie r 
13 (f atu r cl in th e e nl is ue). 

Thi h ,irt 0 £ 11 3 i from a 200-in ch 
pho tognt J h , a n d ca n be u sed a , key 
to the fea ture pi ture o n the fo llo ,,•in g 
p ages. umbers ide ntify ta rs m c;i -
ur d pho toe le trica ll y b Dr. Ba u m. 
The e llo w m agnitude fo r the nu m ­
ber in lud ed on the h:,rt a rc: I. 
10.74 ; 2, 12.03; 3, 12.04; 4, 12. 14; r., 
12. 15; 6 , 12.43; 7 , 12.64; 8 , 12.81 ; 9 . 
12.85; 10, 13 .14; II, 13.28 ; 12, 13.46: 
13, 13.49; 14, 14.50 ; 15, 14. 4; 16, 
15 .01 ; 17, 15.07 ; 18, 15.47; 20, 16 .05: 
21 , 16.10; 22, 17 .03; 25, 17 .86; 26, 
17.99; 27 , 18.33; 32, 2 1.1 4; 33, 2 1.40. 
The m a rks a t the ed ge re prcse n 1 
minute o f a r . Adapt ed from the 

"A tron o mi a l J o urnal." 

and it ha now hcc n confirm d in Mes­
~it' r :1. Furt he r \\'ork o n other luste rs 
,, i11 prngrt' \S . Tl,c, rcs11l1 :ippan·1nl y 
""''" " t ha t 1h1· f.11nil1 ,1r 111.1in s q11 e 11 e for 

., 9 

4: • .. . / . 

33-o 1, W 
• 

32'° .o 
27 

II· ' 

. ,• 

. ·', . 

E 

ASTRONOMICAL SCRAPBOOK 
OTH ER ATF. LI . I l'F.\ OF T II E E KTH 

0 £ of t h e most famo us met eoric 
phe 11ome na o n record h:ippt·11nl 

o n February 9 , 19 13. Th is was long l1 c.:­
l ieved to ha\'C been a process io n o f about 
50 fireballs, moving very . low ly from 
horizon to horiwn in ne.i rl y the ~an1c 
p a th , seen fro m wes te rn Ca n ada , acros, 
Minnesota, Ohio, 1ew Jersey, and T\cr· 
mucla to the ec1ua to r - a distan e o f nn: r 
5, liOO miles. 

lt wa s, ho wc\'e r , c, ta hli,hcd hy C: . C: . 
Wylie in 19~!) that th cic wid ely sp;Hl't l 
ohM.· rven liail 1u1t \' icwcd the .\;1111t· 
111t·tror1, "' wh,ll rt•ally orC11 rrt·d w.1~ a n 
i11te n1e hut orclinary mt·tcor ~howc·r 
rather tlian a true m e teoric proces,ion . 

Even .,,, tlwn· arc M11nc i111l'rn 1 i11 1,.: 
c.0111<·11m·11<t·• 11( 1hr 11rigi11al iclc;i o f ;1 
pr11u-ni"11 11( 1111 ·11·110. For if 1111· 11111 1 " ' 
;cncl vc-1111 ity wirh which ,111 h l1111l i1 ·, 
appm;uh 1h1· 1•a1th wc•r, · l.l\·111 ,il1lc ·, 1hn 
1,111111 l,c 1,1pllm·cl ,1\ ,a1dli1n, , i11 Ji11 g 

f.,r 1·nn11gh ;,ho\'e th e.: ea rth 's u r fa ce ln 

.11nid d1:,1ru1ti 111 I>) 1he a1mo ph er -
1h1: l:i 1c.: 11f all orcli11ary meteors. Tl11.: ' 
1,·11uld thc.:n be th e type o f bod y looked 
lor in C. \\I . Tomba ug h ' int e nsive pho to­
g r;iphi s ·;irth now und e r wa at the 
Lowe ll Obsen·;1torv . I I i is the first 11 

1,1i 11 n l t llon , 11·ith mnckrn optic ~11d 
, :ord11 I prog r:11n m ing, to cli,t nv ·r ;iclcli -
1 i11 11 .d , , 1clli1C·~ of the 1:. nh 

11 111,· :1 '" pot he t ic a I ,a ll'II i1 t· ll'oulcl 
,1 J>JH',1 r to :111 oh,Nvt·1 1,·a, cl i,t11"cd in 
cl1·1:1il I, ). \V. 11. 1'11 kl'ri11g in 1!12:i . I k 
, l1111n·cl 1ha1 ,1 111<·tt'11ri t<.' Olll' 11101 111 
ili :1111c·tl' r. rnoh i11g i11 .111 orbit :!Oil 111il l" 
.ilHl\l' the.: 1·;i 11h ', ,11 1 l:11(', ,11 11 ld ht: ;" 
111 ighl ;I\ 111th 111 ,1g11i111ck :, 1 ti1111·, , , hini11 g 
'" 11·111·111 ·cl ,1111l 1g h1. 11 ""11ld l l'\l' llll ,lc· 
.111 111111, 11,,lf) , I"" 111 .. 11111( 11 · lc ·sc opi, 111c· 
1, ,.,1 ( ll>t• ·• h ., f 11, " "'" 111.1\ w..tl 111 · 
I'" I. ," "I' Ill 1 .. 11,l,,11, ~h \ S( ·,111 Ii. 

( .11111 1,0 11 , ,, ,,1,,.,11 1.,1111 , ,111 ·11111 ·, ,l.,tn 

\t;irs in th e ,ol;i r ncighhorhond is 011I 
p:i rti 111:ir C l\C lying 11c. r one edge o f a 
111 .1111 ,ccp1<' t1 ( f' h,,nd c111hran11 1,.: dwarf, 
,111d suhdw;irf\ loge thcr. 

,,16 
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back a t lea l 10 I 2 1. Th Brit i h m teor· 
oloi,:i I. John Farey. h eld that many 
m tc-o r were mall 1erre>1 ri :il a te llite 
1r:11·c.:ling in cc cn 1ric orbits, dipping d eep 
into 1he earth' atmo phere a t e \'e ry per.i­
gcc.: pa ·sage. Th i \' iew w:i rcbuued hv 
Dr. \\'illiam Burn ', of Co port , England . 
:--.'t·, cnh ·less. 1h idea l ingned . :,nd i11 
18(i7 the Briti h ama teur, \ . E. Hick on . 
:,rgue for th e ir ex i ten e . \'ou an find 
:1 111 c.: 1cor i ,a1elli 1 in i ·n r fi 1io 11 :i 
ea rl~ a Jul e Vtrnc· fm lll ,1 ... cnrlh ' " 
thr ,\form (I :i). 

1, it po ,ii,Je 1h;11 a lll<' te11 1 i, ~:11 llitt' 
ha, :ilrl'a d • h1-e n o b~c n c-cl : I he u11 
fou1u1C'd rt·pon o f la,1 .\ 11gu,1 i , . 
plained i n la , L D<'<l' 11 1hn\ Sin· 1111,/ Tr/1• 

""fir , pa ge· ·, 1. Thnt· " ·" 1.11l11·r 1111111· 
fl "lilu .11ion for tlu· 11 1111 111 ·111 .1 11 ,u,p1 i1111 
that 011 • h.ul lit'l' II 1111111d i11 l'l :lH , h111 th l' 
r,IJ>lcll\' 111111111g ohj1·c I cli ,111,c•rc ·cl ull 

I' ,,..11ig,1 11 ld O I, H ' r, ,1 t II q phnwgr:q,h, 
111rc11·cl 11 11 11 ., 111· ,, 11 '" ' ,l\tc·111icl . ll 1·111u·, . 
1'·"""1-: I itl1i11 I 111 ,000 111ih-~ 11 f th . 1·:irtli 

I h1·11· " · 11<·11·11l11·ll", . . 1 c la"i, 1,"'' 
1d1111 · ""' di""''l' II \\ ; I\ ll 'Jlllllt 'd " ,I 

(C,,111111111 •,/ ,,,, /111.~,· ; ;i ) 



REFRACTING 
ASTRONOMICAL TELESCOPE 

WITH TRIPOD AND CARRYING CASE 
Fully corrected and coa ted lenses afford maxi ­
mum brilliance and clarity. Heavily chromium 
vl;,.ted bras s used in mo,·ing pans . .lkau1i iully 
f111is hed duraluminum tu be. Focused by mea11, 

e Three Eyeplece5--40X, 64X, 89X 
• 800-mm Foc ol length 

• 2 '/, " Object ive l ent 
• Regularly $125.00 

trial obse rva tion and diagona l prism fur astro-
nomical may be used w ith any o [ the eyepieces. -

of rack and pinion . Erecting prism for tcrrc - IIJ 
Fork type ahazimu lh mounting with tens ion 
adjustments. Includes View -finder with 4X 
crosshai r eyepiece- un gl. s- tar d iagonal 11 • 
c cpiece-Ercc11ng prism cyepiec W ooden 
tr ipod w ith chain brae C 111vlcte in c11111pact, hi11 gcd wooden carr ing ca,e. \\ ' i!;h t or 
telescope, tripod .1 nd ca ac h appro!\imately o lb . Tot~I h1>g. Wt. 25 lb,. 
F- 102- COMPLETE SET.................. .......... .................. ........ ............ ........... .. .... .... ..... ET 82.50 

30 POWER TELESCOPE 
e ii I! 

: lm~~t• o; ty..J;~"f;::hor ~ .::.'~ m•l• l-<hromo 

Prc<11lon mJch1n ed boJy. H ~nd round, huJ 
'-~h:J. acb rom.:a 11 c ltnsr . Sb:uv, clc-.u, brill13 nt 
1ma.:n an the ~imc m.an n..:r a.s fine bmocul.ars.. 
U sed in hunhn -sporu-v.acouioninl;. for lOII K 
c.hst :ancc or clot.c ur, view s.. Bring, obj c-cts JU 
11m<1 tlos<r ! li•i;h y pol u bed ~1••«1 tubes for 
:,,fflue>th , r:uy ;l1Jin1:: _focu,.in ~. Lolllp c:. 10 i"'­
l'Xlcnds 10 I-I V, ... Not a cb~aµly made toy tdc• 
$C:OVC. Uu t one o{ Lafayette', fin t ophc.al b;;ir-

f:;n1s~~d~~ 1:Yr'cf:~d~uSh~. ~~•~6t1~ r rcturn 

F-59• .. .. . ... ....... .. . ..... . . . . . NET 5.95 

Micro-Telescope 

i:i +- .,. 
M0 

Two precision optical instruments in one ha ndy 
pocket uniL \Vheo collapsed it is a SOX mic ro­
scope with a self contained concave illu minator 
mirror. E.xttnd<d it becomes • l 0X Tel escope! 
.S "" collaps.cd--cxtcnd1 to 8½"'. Carried as easily 
u a fountain pen. All metal construction with a 
£TCY. enamel and chrome 6.nish~ Remarkable vcr­
uuli ty 1n onc uu trurncnL Ideal for field work­
natur< 51udy-sport........,IC. Shpg. W t- ½ lb. 
F--38 .. ... . . ..... . . .. .. .. .. . ...... . . Net J,98 

40 POWER PRISMATIC 
TELESCOPE 

• PRISMATIC OPTICAL 
SYSTEM . 

• ~:TR~~~M~!L OR 
TERRESTRIAL VIEW ING . 

• RACK ind PINION 
FOCUSING. 

f"ullr correcu,d- achroma1ic:.--<0atcd lenses. All 
mc-uJ c.onMruction--duome trim--wbite en.amtl 
M1..h. f>rrfcct tor amateur ut1onom7-n1ture 

:','::!~~"'°;~~~dc':'!~~r c.1!:-i1~~d;;:1c~~ 
~ wpod ..,,u, fully ad/luuble mountlnr hud. 
Trii,o,d c.1.1 cnd1 lO lpj>f'OAlllll ldJ S ½ fu t . O ¥«-r• 
•II lrn(lh of tdncoi,c it aw,0•1-tcl1 19"". Sh1,c, 
Wt- 10 Ibo. 

F- IJG .... . ..... . .... , . .. , ...... , , Nc1 32,50 

NEVER BEFORE AT THIS PRICE 
Famou, Zolu ty po 

IMPORTED DIRECT 
COATED LENSES 

PRISM 

BINOCULARS 
• All -metal coMtruction 
• lnd l• ldual focu, 
e Complete with lt•lhtr 

cu• •nd stt,p, 

::?~ - :g~ }I:::::::::::::::::::::: :::· ~:: :rn 
F-15 - 7X .3S 1. 1!' . .. . .. ...• . ...... , ....•. . .. , l\'.tt 19,95 

~::W=1~lg/~·r::: :::: :: :: ::::: :: : ::: : • 1:: ~t;~ 
F-1114-UX,50 I.II" .... . .. . . . ............... l"'tl JUO 
F-1111-I GX.50 C.Jr ... .... .. . .... . .. .. .. . ... l"'tl 3-4 .95 

with order , Add IOo/. Fed . Tcu 

BAROMETER 
• Hi1nd ,ome Styl in g 
• Pnci, lon Mo.,ement 
• Roa ds 26 to l2 lncht1 
Producc: d in Germany 1,y 
expert crahsmcn - un 
qucs. tionJbl c qua l 11 y -
unbchcv.ablc pncc! C.1 11 . 
br>t<d in 1/ 100". 1/1 0" 
:and inches from .?6" 10 
Jz•. 1 \'Or y )JOrrt lJin1zt", I 
mcial )CJ le \\ 11 Ii l , l.1ck 
:and rtd lcu trinG: rt .,d 

ing: S1ormy - R:ain - Chan ce - f31 r - Very 
Ory . R ic hly polis.h .. ·<l m.:ilaoc3ny 11:ainc:J h., rJ \\ood 
C3SC. Blad~ indicator arrow show s a1mo.,rll,·ric 
pressure. Dr:1ss arrow sc:t s (or rdcrcncc r url1ng 
10 1-how 1lti,.:rtc of ch:ancc. Poli s. hcJ br :.~s Ltttl, 
'-'l ano crystal fa ce, opt' n dial rc:vral < i1H r 1c.11 r 
mN:ham c. m. S¼ " in d1am,1tr by 1½,. Uttp. T elle. 
wra1hcr 12 to 24 hou rs in advJncc. 
F-11 .. . . . .. . ........... . ..... . :--ET 3.95 

PORTABLE 70X MICROSCOPE 
• POCKET SIZE FOR FIEL D OR LABORATORY. 
• ACHROMAT IC LENSES. 
• IDEAL FOR MINERALOGY-ENTOMOLOGY-

METALLURGY. 

lndispcnnble /or tlie cx.:imi• I 11 I n ation of _ _gross and opaqut • j 
subj ects. Unparall<lcd for the 
..roclc-bouod" - prospcc1or -

~~~, .. nadndu~gb~~~1'::"'rii~!l'; 
m.tchincd chrom i um plated 
brass tulK. mount and legs. 
◄ W" colla p<cd--0½ " fully ex• 
leaded. w.;gbs only 8 OU, 

Jodudes 10ft leath~r zipper 
use. Sbpg. WL I lb. 
F--17 . .. . .... ... . . . Net 9.95 

. /.\ ·r I( U .V (} ,\/I C ; I/ . . 'i< : I/ II I ' JI(}() A. 

(C1J11 / i11 11 r d fro111 pnge JJ,J ) 

prn 111i11 e 11t prnfc-,.,io 11 ;il :o< lronoml" r 111 ,I 

lc;1di11g s, ic 1111l1 r i1111rnal. toge the r with 
[1111 d e ta il s :rnd a u >1nple tc orhit comp11-
1,nio11 . The 111.111 w,,s F. l' c1i1 (18 IO•l 81i5). 
dircttor of th e T o11l0 11sc O h,erv:, wry . 
whnse u,m111 1111i ta 1i o11 to the Fre 11d1 
,\ r,1de m y o f Scicmes was print d in ii. 
C"111 ples /1 r11i/ 11.1 o f O nohn 12. l fl41i . 

1"11rec obscner, s. ,w the body , Lcho11 
:i nd Das, ie r ;i t T o11lo 11 ,e, and L:i ri vicre 
,11 .\ne n ~r. 2fi 111ilcs .,w~y. nn l\farth 2 1, t 
11f that T ,lr, ,l l (i :1 5 p.n l. Whe n L:irivicre 
fir,t 11 01C·d thi, lumi11011, ohjnt . it w:o , 
I"',· in th e >lllll h . m ·;1r Si rius; it moved 
''"'--' Y p:"L O rio n ;11 1d into th e north • 
11T, t c r11 ~ , wh ·r it q ni h d he hind ;i 

low I lou d h.1111-. I t , 1., cd in sig ht for 
Ill , ·1rnul , . . 111d ih ,1pp,1re 11l di,m e tt·r 
w;" ha lf th,tl o f th e- 11111001. 

Fi1 , 1 s ,q posi ng th i, obj u 10 l, • :t 
m e1eor . P tit t .1k11lated it s track , and 
fo und to hi s urpn th ,11 th e o b r a . 

ti o n, iml1 ta 1cd a n e llip1i a l o rbi t aro und 
1hc . nh with ;1 pc1 iod ,f re 0 l11tio n of 
:! hour, ·1-1 11ti11utcs and 59 s o ntls. The 
n1t•,111 di ,1a 1H(' fr o 111 th e ce nte r of the 
·. 11 ti, 1.1me 0 111 Ii . I 0. 1 111 ilc . :tn<l Lh • 

orb it a l ct 11111ti t • 0 .30007 . Th rcfo re, ;11 

perigee- th e 1i111 e o f oh,r r v,11io 11 - tl1c bod y 
" 'o tdd h a " m,, cd the r.,nh 's s11rfac • by 
on l • 7. 1 mi le,. \\lh th is co n pi uo 11 , 

obJCU " ·" 1u11 e .,rl irr rnog ni, ·d "' ·" 
·"i ly c:-.pl ai ,u:d hy Pe ti t: .\1 I ,s fa or• 

.dilt- app.1ri 1i11m i1, 11111 h g rc. 11 ·r di sian c 
frnm c•,11 th ,,·m old 111.1 kc it to rre,ponding l 
f.1i 111 er. 

I n the a udi Il l :11 tht.' Frc nth /\ acl r nt 
when 1hi< paper w.1s read sat the g-rc:;o L 
Lc"erri c r. cocli,to1 crcr o f pwn e. I le 
1o mm c111 cd th :11 1he orhit talc 11 btio11 
, ho11ld he re" i~ctl III take ~i r res is ta nn­
into acto 1111 1. 

I limls1g l11 i, c,")· " ·he n :t 11 :u lditio 11,d 
ce ntu r ' o f ex pe ri c nu· h me teor a 1ro 11n 
rn c rs is :l\ail. ble to u, . 111 1811 th e ca lcu• 
lation of 111 c1eor h ·ig l11 ;111<.I pat h was 
till a 11 "1c lt) , a nd l' o: tit ha d 11 0 1 rc:di led 

th a t th · oh,erva u om w ' re too ro ugh w 
,u ppu rl , 111h a n 1·l:tlin r.,1t· ,11perstr11t111rt 
of tn 11 1put:t1io 11 . I l 1 o rbi t d ·pend vcr ) 
<r itic:dl ) upo n th e 1111 c nain <: t imaLc o f 
the dur,,tion o f , i, ihilit y. The 10 seco nd 
dura 1 ion rc·po rt c tl I, ) L:,ri vi re lead, 111 
.111 cl lq >1 11 111lii1 th at i111er,cu , tit · e. ,nh·, 
, 1111.11<· 1wi1t·. th e " ,e1111tth o f tlt t· T nu 
1111" • 11 1,wnn, 111.1kl·, th e: 11rliit :,rn 1111 d 
the ,·.11th a II\ p e1 liol., . l' t·t1t h:11 1 .,rliitr:tr 
ih :1\1·1,q.:ctl 1hc"· tl111 ,,1 i11m f11r hi, , .d, 11 · 
l.11111 1" will, " ·11 ·11 pl.11 e logari tl11n, ! 

1'1·1it \ , i111il :11 di"n,c·ry 11[ :, \1 ·11111d 
, 11p11metl c.11111 ,. ,1,·lli t1· 1111 !11 1 l:I , llM I> . 
.d,11 .1ppe. , r, 11n.ol11l , lrn 111 1111 n ·1t:1i111y i11 
ll1t· .ill i111p11 rt .11tl 1·, 11111 :,tn of tl111 .11io 11 
I ltt·rt· 1:111 11 1)\\" h e h.,rtll .,n y tlo11lit th ., t 

l,ntl , ll 1ne 11li1t·, t, l\l' l t" lllt"r l" I 11 1di 11 :in 
111,·h .tll, . ( .lql(- T o11 d 1;111gh 11 cn l 111 11 fc- ,11 
"·" 111g litT 11 .111 111 1p,1ted 11111 1·.ir , :,g11 . 
ii l1t · 1111d , ., , .11 ,· llit1 · 11 I ti"' ,·.,rth . 

I. ,, . P.O. 
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u~1Ht-V1trnf~CE 
LINK WITH SPACE 

The Office of the Secretary of the 
Air Force has made rwo important 
admissions about UFOs, in a private 
"policy letter" to all AF commande rs : 

1. The AF maintains a "continuous 
surveillance of the atmosphere near 
Earth for unidentified flying objects­
UFOs." 

2. The Air Force's interest in space 
surveillance is related to this constant 
alert for UFOs . 

The policy letter from Secretary Dud­
ley Sharp's office, dated Aug. 15, 1960 , 
was signed by Maj. Gen. Arno Luehman. 

As in the UFO surveillance, the space 
watch is on a roun d-the-clock basis, the 
policy lener stated. Tracking of both 
known and unidentified space objects is 
ca rried our by the National Space Su r­
veillance Control Center . aided by " a 
selected scientific group under the 
supervision of the Air Force!' 

The Space Surveillance Cont rol Cen­
ter. on Air Resea rch and Development 
grounds at Bedford, Mass ., receives 
data on satellites and unknown space 
Jbjects from over 100 sensor stations 
in the U.S. and abroad . Positions ofboth 
known and unidentlfled space objects are 
indicated on a lwninous map of the world . 
The Center has a computer with data 
on all known earth-launched satellites. 
o rbiting boosters and rocker parts, so 
th.at any strange object reported in 
orbit can be quickly r ecognized as such. 

Recently, the Center t racked an or­
biting mystery obje.ct whlch also was 
seen by observatories and Moonwatch 
turns. The director of Adler Plane­
tarium publicly declared the object was a 
UFO, fa~r than any known earth satel­
lite. (See Mystery Object story.) 

To date, the AF tw been silent about 
lh1s stranae space object: the usual 
answers could not explain away factual 
repons by well-known profess ional as ­
tronomeu, Instead of the usual brush­
off, the AF now has AMOWlced plans 
for rwo systems to detect and Identify 
&mlcnown objects and rel.ayina lmage5 
to urth, The ocher proaram, labeled 
"Project Saint,•• wW Involve "big 
brother0 1&tdllte$ alao desl1J11ed to 
Jdcndfy stranae orbltlna obje.cts . An 
AP spake,man ti.s stated these in· 
QeCWln•lltellJte, probably would be 
equipped with TV and tdemeterina de­
Yice~ to Prov'4e dc,crlJJ(loo1 of unknown 
aaidllle,, 

The AP hH publicly Implied flat 
lhese dctecdon devt.cea are mainly In· 
tellded 10 lpot 1ecredy laundicdRusa lan 
Ht.eUlte,, BLll die private AP admlulon 
UI die A uii, l6d1 policy letter II rooa) y 
lnd.Jcarea they wUI lave anothar purpose 
equally v1ul-perhapt even more Im • 
porunt: 

To detect Ind Identify 1p1ce•machlne1 
comma from other 
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Folse 
Red 

AF Answer 
Bluff Cose 

. ,n 

1n uner dis regard of astronomical 
records , the AF has Issued an impossible 
explanation of the August 13-14 UFO 
sightings in the vicinity of Red Bluff, 
Calif. The Red Bluff case included a 
dramatic encounter by State police, 
visua l reports by other wimesses, and an 
AF rada r station 's admission that it had 
tracked "an object" at the time of the 
State police sighting. 

Answering a NICAP r equest for the 
AF conclusions, the official spokesman 
on UFOs , Lt. Col. L. J. Tacker, sent 
this signed statement: 

"The individuals concerned wimessed 
a refraction of the planet Mars and the 
two br ight sta rs Aldebaran and Betel­
geux (Correct spelling: Betelguese) . . 
.. . Not only was there a temperature 
inve rsion but during part of the time 
double inversions existed." 

A check of Augus t 13-14 sta r positions 
by a NICAP astronomical adviser re­
veals these facts: 

1. Mars and the two sta rs were be­
low the horizon, invisible, when police 
sigh ted the UFO at 11 :45 p.m., August 13. 

2. Mars did not appear unti l an hour 
later. Aldeba ran was just visible above 
the horizon ar 1 a.m .. August 14, and 
Betelguese did not r ise until nearly 
3 a.m. 

It is absolutely impossible for Mars, 
Aldebaran or Betelguese to have been 
the UFO seen from 11:45 to 12:45, 
Aug. _13-14, nor _ could they in any way 
explain the relatively low-altitude radar 
tracking. 

Apparently the AF gambled that no 
one would check the sta r positions when 
they r isked this answer. Probable 
reasons : 

1. To kill this important new report 
and stop the growin_g press Interest in 
the new wave of sightings. 

2. To avert any 'speculation that the 
Red Bluff UFO came from the orbiting 
''mystery object" tracked by astronomi­
cal observatories and the Space Sur­
veillance Control Center. (See separate 
story.) 

The laporl.enee of t h11 c11e 1, ehown 
by the key po 1nt1 : 

At 10:30 P•••, Aug . 15, • large, 
oval-enaped obJ ect w1a Hen -"-""•r­
l ng over Ho llywood, Cahf, At ab®t 
11:•5, Stat e Polt ce .. n St an ley Scott 
• nd Charl11 A, r. , r , on , oru111ng near 
Corn lng, eouth of Red Bluff, 1lgh ted 
t he •- or another UFO, At f lr at 
tti.y t.ooll l t to be "an e lr ll ner 1n 
trouble, Then they u w 1t had no 
wl ng1, A r.d llght thowed 1t aech e nd 
wl t h Hv1r1l whlta l l ht , °" the e td,: 
The , treng, ■-chlne WH ■ov l ng et • 
low al tl l.~. 

con l invud on Po , 4 

RICHARD HALL, Secrelary and Auociat e Edita, 

CONGRESSMEN AID 
NICAP IN FIGHT 

AGAINST SECRECY 
Direct Congressional support for the 

release of hJdden UFO Wormation -
possibly before next session - has 
developed rapidly in the last few weeks. 
The increased Congressioruil concern 
has resulted mainl y from the fir s t sub­
mission of NJCAP 's Confidenti.llReport. 
which was photo-copied and sent to a 
selected group on Capitol Hi ll. 

All the remaining legislators are now 
being sent copies of the documented 
evidence, thanks to the a id of NlCAP 
members. Answers wi.l1 be r eported in 
the next UFO Investigator. Meantime, 
here are a few statements and actions 
by members of the first Congressional 
group: 

1. In a letter to AF Secretary Dudley 
Sharp, Sept. 19, Congressman Edgar W. 
Hiestand, Calif., asked that AF policy 
on UFOs be re-exa mined, with a change 
to ".complete franknes s . " 

" I am apprehensive," stated Con ­
gressman Hiestand. "that right now, in 
the middle of a camp4ign, some concrete 
and well-documented incident may occur, 
and a sensational revelation could re.ally 
hurt. 

" After all , although the UFOs are 
unknown devices, there seems to be 
enough evidence available to convince 
that they are real rather than imaginary 
• • • .. Therefor e, · wh.at h.arm could 
complete frankness do ?" 

2. On Aug. 31, Con~essman Leonard 
G. Wolf, Iowa. Member of the Sc ience 
and Ast ronautics Comm1ttee, told the 
House of Representatives: 

A. "There is real concern by 
many Members of Congress . " 

B. "The conclusions of these ex­
~rlenced NICAP officials should be 
given careful consideration." 

C. "A thorough study of the UFO 
problem should be made. Pend ing such 
action, I believe that publication of the 
NICAP Report (with confidential Section 
V deleted: NICAP note) will help to re­
duce the dangers cited by Vice Adm1r 1 
HIUenkoetter and the other NICAP of­
ficials. " (See Sept. 2 Con rcssloo I 
Record, Pa e A 6714 ,) 

DeuaUcd excerpt s ·from Con ressmnn 
Wolrs s tatement Include the fo llowln • 

' 'Admiral Hlllenkoetter's r quest thnt 
Congr s Inform the publJc s to the 
r cts ls endorsed by mo re th 11 200 
pilots, r ket, avl tlon nd rnd r ex­
p rts, s tronomers, mlllt ry veternns 

nd other technicall y tr lned m mbers 
of the N tlon 1 Inv ti tlo11 s Commit tee 
n Aerial Phcnomcnn." (Typlcn l ex­
mples were lis ted, w(t11 na 111 .) .. 1 

believe the conclus ions of these ex - · 
perlcnccd NICAP ffi l,1 ls should be 
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Rloc:t rlc, · Co., ' prts . Sand1• C"'!> .. ,l nre lMZ; ..,, t . 
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Alli . • S\ 11111' D. . l'!!lrlld.1 Kappa! TC,!>Ul> llr.an. Clubs: 
~ elfOOd.-, ' Xn!dtfb<ld<u Co111ttry' , l"nlDAfll' , N.J, Ii 

Co, moi '(w,',ihfrlt tOI\)': Eni!neer, '(N.Y.C.) !' Adcfr ' . 
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gop,
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• ORVILLE, Honn! T(homas) , ; natol ,!Ortlcer; bortt­
Saratoga, Wyo,,· June 16, ;1001;:1. IVUUam arid Laef 
D. (Wiant ) o :·;-,etuden~ Army 111<1-' Navy• Prep. Scb., 
1918- 19; B.S.\ lJ ,S, Nani Acad. ; Annooou., ; 1925! 
sludent · NaYJ Post: Orad. ScbJ; 1928-29 ;, S.M. lo 
meteorology~ Mast. l nst;, Tech., •1930; ,m. Lll llan L. 
Duvall; . June &,: J926;•C..cbJJllteo,-Howt1rd . . Tbomasi 
Baroid Duvall , Richard . Edmonds. Dant ell! Stoclr­
grower, : State ·Bank., Sat:1 IOP / ' Wyo., 1917'-I&. RP0 

llnA Nat. 11111, 1019-21~ commd . . ensign) u .s1: Navy, 
ln25, ••111d adttnced ' through grllb to , CApt!, l044J 
ret.• 1950; u sl&ned'•: to , b&ttleoblpo..Jand .-d..iro,.l'I', 

1925~8;!:blflceh ln , clitrp,,urOsrapber' , -.icb. I f'Nlnl 
Air: Stal; .. Lakebtlrst1.:,N;J;;•1r1930>3t, I 1934-35; uCD' 

• pUo~ oat . . and IDtem'a lir lree :ballOoo. lacer,lJl934--35; 
aerotog;-,'OmCft'.•U\S.S. - t.angle;,; , 1031-32; .rorc,, aero-

• log.,<orrieet, on' stall comdr. • b&Uleshlps; Battle ·.Forc,,!, 
1932. lleet 'aetologlst OD stafr .'comdr: in chier, U.S. 
Fleet;, 1936'038· llgbt~r-than-&lr pilot; bead aeroloi-. 
de,:/\. ahd··scb,t Lakehurst;• N.J . , E938-40; btad'naru 
aerology-' fllgbt -dh . •Bur . Aeronautles. 1940-43; tran,,­
ferred tb dept. ~bter - Navat· Otleratlon,i (Air )·, J9W 
50: assisted war- pin,,. sect . Orrl ce Cbiel •N•l'\\I · Oper& 
Uons ; In '' set tlo~ . up Joint ,11Jet~Qrolog . com,. t!l-1.2; 
mern,ber • Jo int ,1Meteotolor. Committee. 1944-50. 
Metcorolog<. 'Com·.· tcY 'Alr Coonlina tlng Com . , t!).J6-50. 
N.'!l 'C.A. s'ulj-com .- OD Upper Atmosphere . 1~7-50; ,1. 
tech. adviser . to W,a)t Disney PrO<lns. , Inc .• • to pro­
duce tra.lninr lllms and booklet• ror tn1lnhlg war­
Lime pilot,. nlso se t up complete network or wealber 
sl.Atlons fn Cblna; lecturer combat aerology to civilians 
In orlenlnllon course, Columbia, 19~3 ; organized hur­
ricane and typhoon wamlng service for N:1.v)\ 19-13---
48;' me'!' , 'Jointl .. rnS! C&n&di•n Airship -Ud'. ,· ·\044 ; 
lecturer Nova! War. Coll .. • Newport , R.L. , Nat. War 
Coll .. WMhuiltOU, and Air War Coll., Maiw~u ll'i.Jd;. 
Monlgomery; • Alo., 1046; mem. lJ..S. de.I . to coor: 
Tecb,• Comlnn. Internal , Metoorol . Orio. , Toronto, 
Ont :; ·Can .. 10~7F IPP

0

ld . ' le<h . ll(hls,r, ·cool . • Ill 
\Vuhlngton, :1011: de!. to Mld -Cenlllry Conr<lcatlon al 
Ma,,. , lnst. , Tcch:,' 1040; ordet<d 10 , Norlh • AU•nUc 
Treaty Orgn:, 1060 ; men1. vis; com. Blue Lilli' Obs:, 
Harvard , and depl ,- weltorol., M..,.. • los t ; Tech. : 
tech. advisor . to fealun, mol.loo , _picture • . entitled, 
Slattery.'o- . Jlurr\eone. 10,18-40; con'! . to gen. DIG?, 
Frie, lustrunteut • DJ, . • ' Bond \1 ,\vlo lloo. Corp, alllU 
1050 .. A"&rded Le~iun ot Mtrll ; Comn,cudatlon lllb­
bon; Olrtcer )IU \aory Order or Brlllsb Empt~; Cranle 
Blue or Yun flwel (cloud 111d b.\nner l ,( China). Mem. 
Am. Meteorol1 , Soc. , (OOUllCIJor,., 1045•'7, lll50·M , 
pres. ~048 -40) ,' Ins!.!. Aero. Set., A,A.A.S. , Alli . Oeo­
phJI': Union, l ntlltna t . Mtteatul. 01111. (r.p., eanunn. 
on marl Um<! meteorol. 1047·&1) 11. Onltr or Wond 
Wars, ' ~'edn . AeronauUQU6 •lo tematlo,wo • <•rherltal 
ball oon pUot) .1 Aulhor l Aeroerapher'• Manna! (ofrl. ln­
rtrn,. lor ,nual' aerol1 untb lbr'O\llhoul NuJ,• 10301.' 
Autho; arllel ~ 1Attoloey' ill'lYlnt .,.. A•latloo, 
19-11) ; AtrolOCY • (lflyln1, ' JIH2) ; ln,ulo,a Wtathff 
(Collltrt , 1 111◄0, TJ~W•1lll<r I, 1 Wt11 POO 
(All llands, 1 0◄ 5 ) , ThtJ fu•k Ti tl rrl ea!l<', (M« h•n-
11 lllu• lllled. 1~71 '· Home : Lo~ ,Otttn, ll.ld. Orrtee : 
'1-lea l no,lrup,•111- 0 , .J,. '°l"O!I '~. ,lfd: ,, , 1 : 
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Dr. Hermann Ob rth, Cath r of the German r k t pro­
gram, investigated the e UFOs for tha t country, and at a 
news conference he declared: 
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"Thn--c- 1t. nr, ,k,ubt in m mmd thil t thc-,c ,\hjCTI(, arc- m­
tr1-pbmc-t;t1 c,·~h or "111)(' . )rt . 1 .llld m ,nllc- )!11('(, .l l e 

C"0nhcic-nt ,hat thn· ctn nN nr1iz.11u tc in ollr ol :u ,trm h 11t 

'C kc-I thllt the- m • use 1 r or , 'llll e o ther I wl a 
of a ·-•:tati0n ." 

()unn~ thr . nmmc-r 

fl rd to 
h unckr (')pl 1m11m 

~rth th tc-lc- npc- ;rn 

f 19i; . hundrc-<l of pn f ional 

1hr uthrm rmi phen' to view 
,nd111011 rnm th,H n in n ( 

tm • t d ia1 w ith u 

ha, m~ t An 1l thr(')n~h 
h<"r(' h, h (~thn- the- , IC"\ 111 (!, r, tn 1h nm th Ill lu rn i­

hc-Tt' . It i fm 1h 1. TC'il on th t mn t f h a 11 0 11 mr 'i 

hn ha, c r I rtN.l emg th Im on L1 1 h , <lon 
hik , ,n, in th plan l fn m 0 11 1 u th in h m i phcre. 

of hn m HJ.:1, , D . . . li p 1 f 
---- t thr mr 111~ trlr npt' t Rlnem-

mrr. too 

at hr t._ondu ion f h1 ,1orl h 
no I n er ~ an doubt t.h l life 
h h r ;11 1d o th r ~lro n 

ing th tu • u t Lh e 
ofT1ei.-tl ~tat m n t [ om th n1111 11i u c , d 

for month l Gl U e e u l<l n t a 

the • had en-or, ·h t i t m ant. 
Th upsh t of • m , hi h had b n in-

ti ·ith the th ntro ersy 
tern nt whi h ttl d n thing; it 

tponed " t.he n · t. b i pi d ," tl1e used to 
in the movie r ial W e ere led t believe that once 
rould get mc do up pictur of Ma.rs--ahl Tbcn 

c would be able to tcll--. 
U you will bear ith me for doing so, l should like to 

digrcas here from our study of the UFO procedures and 
the ICVCD·phDC program discussed at the bri~-to d,c:, 
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,ctn p the f.t r ll n turl y and 1 <; pcc11 l i r tw ists nd turn5. 
, ' ha \ C' Jmt ~cc n hnw the J'l:, l I far'! Progra m ended in 

Ji,;,1g:1 rem lll'i ,11nn 11 g the ~ci c nt1 ts involved. 
f ;i,;, inaung .rnrl p 1 h im portan rtion of our 

m11ltihil11 on-dnll ar p:i c m, e unched device 
dcs ig11 d to photo ;i ph d to transmit th 

:i d,;. to art h. n, i II de ignarr rin r . 1 

rT r, m , 1p I 1111 I m em b r, 19 'I, on curving 
ni ~h l wlltlh I Ill it ;ii II ~ id r r 111 July, 1965. Its phe-
nom nail pa h , ;i . i n ific 
ach, \ mcnt. • he p i tu1 m n w re 

cm, , J..a I , another ie11t i , m ii 
I, ri 11 r 1' p rforman 

f nn;i n e o[ 0 111 ( the ic11 li 
t r i to re ol ed. 

th pr b 11 . r d M , r, th Ii , told th t it 
might b m nth b [ r an pi lure would e re-
l a di It upr ar , hi h f II , th l in pt t tern n t 
br ught a pr mpt C II w-up , hi h · l d th t " elec ed" 
pi lures would be rele, d h rtly after lh y , er re~ 
ceived. 

Then came the official declara ti on that the came on 
Mariner 4 would be turned off after Pi ture o. 7 to a ert 
possible erasure. Instead, tl1e cameras contin ued to e 
and transmit, wiiliout interruption, at least t\ em -two 
pictures. 

Unmentioned· in the public statements, and une, -
plained to iliis day, is ilie fact that something ery tran e 
happened to Mariner 4 as it passed behind the planet 
Mars. 

The spccd of the probe was carefully controlled; it h d 
to be very precise to be a~ the right place at the right timc 
--and it waJ. Mariner 4 was moving at eleven thousand 
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I ' m not blasting all of the AF . Most AF debunkers disliked their 
jobs and tried to expl ain away UFO report s without deliberate ridicule . 
But too often strict order s fo r ced them to belittle and discredit hon­
est and i mpr essive witnesses . Some of the victims were fired from 
th ir jobs . The ridi cule embar rassed the families of witnesses , even 
causing divorces . And i n at l east one case a serious researcher com­
mitted sui ci de . 

In 1953, a new discovery jolted t he Pentagon . A giant spaceship 
was tracked orbiting the Earth between 400 and 600 mile s out . The c en­
sors already had one report of a giant shi p . In ' 52, pilots and crew­
men of a B- 29 bomber had sighted a number of UFOs over the Gulf of 
Mexico . Tracked by radar, t hey climbed steeply and merged with a huge 
ob ject , evidently a carrier ship, which then speeded up to 9 , 000 miles 
an hour and went of f the radars cope. Its size was estimated as 1200 
feet in length. The AF publicly debunked the smaller UFOs as meteors 
and i gnored the carrier shi p . 

At first, the AF was able to hide t he discover y of the or biting 
giant ship. But in a revision of AF Regulation 200 , i t made a surpris­
ing statement: "Section A-3. Since the po ssibili ty cannot be i gnored 
that UFOs reported may be hostil e or new f oreign vehi cle s of unconven­
t ional design, it is imperative that sightings be reported rapidly , 
f actually and as completely as possible." 

Later, a second giant was tracked orbiting at 400 miles fro m Earth . 
Once it left its orbit, descending to about 70,000 feet , jets we r e 
scrambled, but were unable to reach t he huge spaceship . 

On Nov. 22, 1953, an F- 89 jet was scrambl ed t o chase a UFO over 
the Soo locks (Sault Ste Marie). AF ground radar tra cked the j e t and 
the UFO out over Lake Michi gan. Then suddenl y t heir blips merged on 
the radarscope and disap~eared. For an unknown reason, Truax AFB told 
the AP (Associated Press) t hat t he jet had merged with an object over 
the lake. At AF HQ, some officers f ear ed t h e jet had been t aken aboard 
the UFO -- or else completely destroyed . No trace of t he plane or t h e 
pilot s was ever found. Privately, some AF inve stigators believed t h is 
was a warning to stop capture attempts . But to HQ t his was i mpossible. 
Bes ides t he Soviet; France, Brazil, t he South African Union, Canada and 
several other nations were now trying to down UFOs. To end capture at­
tempts could be disastrous. 

In 95M, wo more orbiting giants increased Headquarters tension. 
The-.y,; itil ad -no,.._id,ea of the aliens ' motives. One speculat ion: Their 
wo~rl- mi-gl1J:t· be l ·o•sing~ • ts atmosphere, s o they were planning to migrate 
to s'Uii,.ta.b l . Earth might be their choice. The huge spaceships 
could 1--and Gr el.s.~ launch scores of smaller UFOs fo r test landings . 
E~ if no ~ttack-was ·n~ended, it could cause nationwide panic. 

When reports~o - tne strange objects leaked out, the AF hastily ex­
plained · thsm 'as ·l&1>ge -aste.v0ids, which had come in f rom space and gone 
into orbit. Though- this as utterly impossible , most people did not 
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8 Satellite Search 

n th fir t da of r h, ju t ne , ek. after Frank 
,, ' broadc t, Paul R dell me a 11. He told me 

h had flown in fro m the oa t ft r a top t lbuquerque. 
'T e t ome hot new ," he id. " \,\ ord h ju t 1 k d 

ou t b ut the ecret earch for th unknm n t lli t . The 
0 at\: b ite and are runn ing round in cir le trying 

to figure out, bat to do." 
Tb in fo rmation, he told m , had ome through Dr. 

Lincoln La Paz, director of the ew Me ·ico In titute of 
Meteorite , , ho , as a i ting Dr. Clyde ombaugh in the 
search. In the February publica tion of the tronomical 
Society of the Pacific, La P z had m ntion d pl n fo r the 
satellite ea rch. Quoting T ombaugh a hi our e, he in•. 
dica ted that pecial tel e copic quipment wa to be u ed. 

"But La Paz is in on the proje t, " I aid . " H ow did he 
dare 'break' it?'' 

..,u .. ; •11 1c, ., o r n IV.:> 

man there were, and , ho they belonged to. nny Ordnance 
Research - they' re the ones in charge- started to deny every­
thing. h n someone- I think it wa probably Tombaugh­
ad i ed them to make a talement instead of co ering up." 

" hat are the going to ay?" I a ked. 
"I don't know, but th y can 't hold off much longer. I think 

the P i fter them no, ." 
Ju t two day later, on March 3, the story broke. T he 

official White and lat m nL admitt d the rmed For e 
, ere m ki ng a sky-sweeping ear h for "tiny moons" whi h 
we could use ventually as pa e ba es and al o for launch­
ing mi ile in time of war. It avoided any hint that the 
unknown obj ts w re actu lly int rplanetary b es. 

Th tellites, r. ombau h plained, ould be follow-
ing orbit near th e equator. h re th carcit of observ -
tori would m ke them harder to locate. lso, in e these 
fast-mo iog objects would give off very little light, ordinary 
tele copic am ra would n t r eal th em. he only way 
to lo ate them, Tombaugh tated, would be to u e auto­
matic-tracki ng cam ra moving at the same speed a th e 
sate Iii te . 

T his tatem nt irnpli d that the atellit were na tura l 
objects from outer spa c which had ome in and-uncon­
trolled by intelligent being - had a urned the x ct mathe­
matical course necessary to orbit the earth. 

As soon as I aw the news lOry, I called Redel l. 
" ell, it was the only way out," he sa id. " he idea of 

--1 ,, natural objects sudden ly coming in and orbiting is ridiculous, 
"In the fir t place, he wrote this article before the project ., 

was ven appro ed. Also, he mentioned natural objects like 
asteroids, and he didn't specify that the search , as fo r 

,,, 

rl 
artificial satellites." •· 

and they know it. However, it will cover up the thing fo r 
a while." 

"Then I don't see why White Sands is so worried ." 
"They've got good reason to be," said Redell. "The press 

usually o erlook.s technical articles like that, but a few days 
ago reporters started aski White Sands a lot of questions. 
They wanted to know if the· satellites really e>tisted, how 

'o/ 
.•; ,· , I had some other questions, but Redell was tied up. We 

--;.' made a date to meet that evening. 
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.. < : . ·--That afternoon I learned that the- Air Force was blaming 
:::::,,-.. m~:for the increase in UFO sightings. Quoting the Air Force, 
·:·( American Aviation magazine made this statement: 
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runnin thi ' OU nan r if OU 

•• I ai ou quot me: I belie e a oup 
o • • l din th pu lie. Ther i a black-
FO and the ·r Fo e i ti ll, ithholding 

R dell, I told him about neral 

.. 

" H O\ m :i atellites h lh ey tra d?'' a k.ed. 
" he ' P1 k d up t, o 1 u 11 , fo a C w minute at a 

ti m , but th ill d n ' t have lhe pe ia l ameras . hey' re 
al o h 111 g t ub le build ing the rad r-tracki n ge r · but 
th '11 do it ev n~u lly. In fa t , th y st rt d on three s~ecial 
sta tion , but th y h d to top w rk ." 

"\I here are the ?" I aid. 

"One' m ew Mex ico, one i ou t ide of Berlin, and the 
ther: I tl1i nk, is in Ari zona. L t ' hop th y just stop at 

track ing them," h added dril . " he next time one leav 
its orbi t and ome down lo , m idiot m y order the 

ike gu id d mi ile batt ri to u t loo e." 
ai t a and," I said. " ou mean the e atellif s have 

left their orbits?" 

'Tm not po itive, b ut I've rea on to believe tha t one came 
down to about 60,000 feet, ten days ago, over the Atlantic." 

I thought back for a moment. "It was t n or 11 days ago 
when those 14 di cs , ere een at York. There were several 
other sighting about that time too." 

"It may be only a coincid nee," said Redell. "But it' 
possible, of cour e, that th big hip came down for a rendez­
vo~ , .a in _the u.lf of e ico a e t~ ir Force gave you." 

ou ·pect? ou' re bu ki n the It s plai~ th Y ve t pp d up the ir ob ervation , moving 
ationa.l ecuri Council, ome of the Pentagon br , and tbose bas m so close." I look d aero th d k. "Paul, what 

bo e e. This is a big deal, Don, ma be the do you think i back of all this?" 
th.at h e er hit thi world. Some oE tho e top ~ '· He h sitated for a second. 

ple are eall , onied." ~ ~ "T her could be a dozen answers, but there's one I've 
e had ne to R edell' office after d inn er. n the way .> n~ver he rd ment_ioned publicly, though Intelligence cer-

be pi ·ed up a late paper ith ne" s of the hite ands ' , tai~Iy . mu t know It . Do you know about Dr. Fritz Zwicky's 
earch. . ...... a.rt1fic1al meteor experiments?" 

" I b a lot of astronomers laughed when they saw that," :: " •• ·"_No, but 1 know that he's one of our greatest rocket 
d " b • • .l ~ • ~· · designers." Redell commence . There may e orne very uny as tero1u.:, --•~ • •.· . 

be • een u and the moon. But just consider the odd against·:~{ ·;;; :>:<·'_'Well, tbis goes far beyond rockets. I'll give you the main 
even one big asteroid coming in from outer space and orbit;>.::·t :-:~~ pom~. on tbe way back to my hotel. It goes back' about eight 
- th th " ·•.4- • ..,. • :.-.. .. years. . 
mg e car • ···: :zr ~~;, _ 

, ~:. ~fl , • :·ac. . . • 

.:{t~lit . 

. ,, ,...,t .. ,:!l._. • ", c(,'.,"""jt,f~• • .~ . 
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nl f , blo , to R dell' hot l nd w d ided hurt an body or u e any d mage, they would set off a 
care. A lot of p ople would take il for a hostile act." 

In 1946. Redell told me, Dr. Z icky and se eral rmy "You're right, and it' p ible their base might be set 
Ordnance perts had , orked out a plan to bombard the up so that even mall pellet ould cause serious trouble." 
moon. Mars, and other olar tern plan , , ith ti!}y bullet- " hat' not he worst of it," Redell said. He stopped as we 
like projectil • nder Z i ' plan, huge ro kets would pas ed through a crowd in front of Keith' Theater. "After 

• or of the tin proj ctil hi h into the iono phere. the first te t failed , Zwicky uggested a new firing method. 
ear the peak of the main rockets' flight, pecial explosives They would launch the projectiles from huge balloons sent 

called " hap d char e " would hurl th miniatur projectiles up to about 100,000 feet. The tiny mi ii wou ld be guided, 
up into mpt pac . he said, by I tronic ontrol h r on arlh. 

It , calcul ted that the e proje til , ould ha e eloci- "On e out of our tmosphere, th y would trav 1 at about 
tie of 50 time the pe d of sound ore n higher, dep nding 25,000 mil an hour," Redell went on. " nd here' what 
on the pea of the main ro ket ' flight. Th ir tr mendou ly worrie me. Zwicky said me of them might detonate on 
hi h peed , ould enable them to e pe from the earth's ,) ontact with th moon or ol r planets and possibl y s t off 
gravitation 1 pull. Pa ing through the ionosph r , many of nu !ear ' plosion . " 
th e artificial meteor would b ome lectricaJly charged, '' ood ordl i ile lik th t uld au e re I troubl . 
cau i.n them to ' 'flash" on impact with the moon. An analy- 'lf th ey hit an inh bited plan t- ay fars- th people would 
is of the e flashes by pectroscope woulp provide a means !' _ certainly b Ii v we w re trying to atta k them. I'd think 

of exploring the moon 's surface, determining its chemical that if th y did it to u ." 
elements and atmosphere. After this, similar tests with larger "There's another bad angle," said Redell. " If thee tests 
projectiles would be carried out on Mars, Venus, and the have been carried out recently, the saucer people may think 
other solar-system planets. we're trying to hit their satellite . That's why I mentioned 

We had stopped for a traffic light at 14th and ew York our Nike batteries. So far thi UFO race hasn't retaliated 
A enue as R edell finished . He gave me a curious glance, though our jets have fired at them several times. But addin~ 
waiting for my reaction. . , , -,-- u~ t~e p~oj ecti le angle, jet attacks, and then ike guided 

"Were those projectiles actually fired?" I asked him. :.:; k ,:.~ssil es, It could be the last straw. I'd hate to think what 
"Yes I'm fairly certain they were," Redell answered. "Th~ ;• \ ;{_might happen." 

first t~t failed. That was in December of '46,_ when they_i_. :. f _;:,::. '·· \'But if there's any proof of a base on the moon or Mars 
used a V-2 rocket to launch them. But Zwicky said they were , ·.:. -:;:t~e government w_ould sur~

1
ly have stopped the te t ." 

in tot a in. And they 've bad eight years." 1 ' " •1 • :\~ ~::;~~dell shook hIS head. The damage may have alre dy 
go g ry ga • " ·d "If h •• .. · ~ "'=" 'been ·done " 

"Paul, this could be deadly senous, I sa1 • t ere ~\ -.. -. ~¼t:i;; . . : • 
th '' ..... .l.\ .... ~~ .. , ., 

anyone on e moon- . , · · · • -4i''i°'" \ .\{ · 1 f 
"Yes, exactly." Redell waited until we crossed_ th~ stt~ettf··_· -.~.£:~~ /er ~ e t Redell, I soberly thought over what he bad 

"T t th picture just reverse i~. Suppose pr0Ject1les like,~.,....·; •. -~-,~¾d .. ~arher about th.e attack on me. 
~~ !:dde:ly bomba.rded the earth. Even if they didn~ff :~ ~ t,!~~ad felt, since 1950, that the flying-saucer problem was 

: ·, :<·7.17i~~ ,,.. t' •• 
., : ... - :.. ,;r·, ,._,L...,.._._~ 
,. :.~~i :~1 

' . » ·• t7'; ... ..-"ll ... ~lif 

\ 
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o e ans ' r nnm pbed letter with a 

tmen o fen e letterb ad: 

D r. --: 

OF D E 

of Public Information 
hin ton 5, D. C. 

In repl to our c nl le tter, the publication to , bich ou 
ve re{ nee as not ubmitted to the Force for 

authentication prior to publication. The.re i no official 
0 "ti.on and the Air Force does not choo e to comment 

upon it. . . . 
I is not our policy, nor ould 1t ~e pos 1ble, . to re":ew 

all publications ~ hich h.a e been ":1tte.n oi:i th1 sub~ect. 
e conti.nuall suppl uncla.s ified mformauon to . ~ous 
edia. and i • entirel po ible that some of this mf_or­
ation contained in the publication referred to, , a supplied 

b H~- e er, e are in 00 a r pon ible for ~e au_t.1:or's 
interpretation of this ~ateriaJ, and of course, his op1ruons 
and concl ions are his own. . . . 

Since.rely yours, 

• 
-1 

lling hite I tried to reach eneral Kelly. I 
ffi t, ic ; neith er c ll wa returned. Later I 

''I'd Ii e to e the la t thr e months ' 0 repor s, since 
n ral ell erything i open to the public." 
" h re i no ne, policy," aid hit . " o one can see 

tho repor ." 

" hen eneral Kelly deliberately misled Senator Case?" 
" o, it , a an rror." 
"G n ral ell kno be tter than that," I said. "He's the 

Director of Legisl tive 1a1 on and he 's upposed to be a 
top e 'pert on military la\ . he' incompetent, be 
certain} should kno, about J 1 6 and AFR 200-2, 
as well a the penaltie for iolating those order ." 

hite wa ilent. 
" ell , ince it' not true, he hould retract it," I aid. 
"That' up to him. For hea en' ake, don't drag me into 

it." 
·• 1 right. But there' one thing ou're in on already­

that ir Force letter denying m book wa authorized." 
"That's not aimed at you," hite said quickly. "That was 

drawn up to answer querie about those writers who claim 
they' e talked with space men." 

"That may be, but it 's being u ed against me. I've one 
letter r igh t in front of me which you signed. I'm not blaming 
you-I know this was done under orders. But it 's absolutely 

.. misleading. The Air Force not only authorized my using 
• ; :. ' those Intelligence cases, they invited me in there and asked 

• ~ ~:;-: me to name what I wanted. It was all on the level." . . ...,,_ 
'. ':: . "I know that," said White. 
~ ' . ., 

i~::. . "Then this trick letter should be stopped." 
•• ~:: ~·:1 •"I-well, all I can do is pass on what you say." 

- ~·- '·· . • 

Robert C. ,I\Th.ite 
1st LL, U.S.A.F. 

•]t \ ~/f:.i-,_After this I went to Senator Case's office, but he was on 
1 ~; :; :_~ • ~; ~c Senate Boor. So I talked with Rodney Moulton, his press 

. _JifJ ::)~r-·: •. · .: . 
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BIOCHEMISTRY 

Canals in Body Cells 
Act as Storage Cisterns 

► O ME CELLS of the body have within 
their mi ro copi selves sys tem of canal. . 
Thee anals apparently se rve as istcrn , 
for temporary stora ge of m:11eri.,I dest ined 
fo r di tribu tion to o th er pan s of 1he hodv. 

The m aterial might be the hom1,111c, 
and cnz •me th:ll pla y vit.il roles in hod\' 
chem istry and fun ctioning. 

uch canals in some cell, of the p.111 -
crca , big gland best known became I .11 t 
of it produces anti -di abeti insulin , h.1,·c 
been made ,,i ible under the micro cop, 
by a method developed by Dr. O" en Lew ,, 
Thomas of 1apier, New Zc.1 l.1nd . 

The method was to inje I the .111.,ls 
\I ith a ma s consisting o( bkecl hlond 
medium . fter the cells were sl i cd thin 
ner th .in paper, th ey " ere 1:,incd .,ncl 
r ~amined un de r the m, rosn>pe. I lc1 ,11\, 
of the method :i nd finding arc reported hv 
Dr. Thom:is in n111rc ( 1 ov. 19) . • 

Science News letter. December J , 1955 

ASTRONOMY 

Ask 
Of 

Search for 
Earth and 

Moons 
Planets 

1 ► T H E l:A RTH and other planets m:i 
have small moons no t vet disco1·ercl, Dr. 
Robert . Richard on of Mt. Wilson and 
Paloma r O bservato ries bel ieves. 

S.::i rch ing for the s:itell itcs bv eve ra ther 
th•n through tclc<copes mighc he ·the m os t 
likely way of finding them , he reports in 
the l/11/le1i11 of the Astro110111ica/ Society 
of 1/,e Pacific (Sept. ) . 

Small maons of o ther planets, such as 
Phobos and Deimos that circle Mars, arc 
, a lu ab le fo r revea ling a planet's mass m ore 
accura tely than otherwise possibl e. 

"Amo ng the must useful di scoveries th:i t 
coul<l be made in the sola r sys tem wou ld be 
sa tellites for Mercury, Venus and Pluto," 
Dr. Richa rdson says. The m asses of these 
planets can be found only by thei r effects 
on other bodies, extremely difficult to spot. 

D r. Richardson has calculated the m ax­
imum distana:s and periods of ~ tcllites for 
each of the sun's n ine planets. The g reatest 
d istana: at which the ea rth 's grav ity wou ld 
keep a natural satellite circl ing and prevent 
it from escaping into the sun would be 
927,000 miles. The moon's d istance varies 
from 221,463 miles to 252,710 m iles. 

A .careh for small satellites between the 
earth and d1e moon i, being m ade for the 
Dcfc11sc Department hy Dr. C lyde ,Tom­
liaugl1, who discovered the ni nth pl :i n r. t, 
Pluto. 

Tiny c..rth satellites, if they exist, woul d 
not hate been' 1po1tc<l before beca use of 

Sc1~N 1,. EWS L ETTER for December 3, / 955 

their extremely rapid motion, too fa st 10 

be ca ugh t on the usua l photographic 
pla tes. 

norher rcason po ~iblc sma ll earth moon­
lets have not been seen yet is tha I they 
would spend mos t o( their time in the 
ea rtl1's skid w, .ind would not shine since 
they have no hght of their own . 

Although the chances of finding undis ov ­
ered sa tellites of planets are not great, they 
a rc " not qui te as dim" as might be thought, 
Dr. R, hard<on sta tes, noting that three ha, e 
been spotted in the last six years. 

D r. ,crard P. Kui1 er of Yerkes Obscrv. 
atory, Williams thy, Wis., discovered a 
close . a tellite of ranus in 194 a nd a d1'­
t.111t ,.11clli1c of Neptune in 19 9. In 19'il, 
Dr. . cth ll . ichol,on of Mt. W ilson 
and \>,,I m ar bservatoric <li scol'ercd the 
twelfth sa tellite of Jupiter, the fo11 rth he 
h.,cl fn1111d , ince I 9 14 . 

Science News l etter, December 3, 1955 

ANTHROPO LOGY 

People of lnlan·d Asia 
Are Pretty Much Alike 

► I :'--:\. \ ' \) ,\$ Ji\ ' S, of 11h ich thl're .1rl' 
111111 l' tl1.1n 15,000,U0II , 11.l\ e ., ,uq11 i,ing 
11nif11n11it1• of hodv build. \) r. 1'l.,r, \1.111 T . 
:S:<·wm.111 • of 1he i.J . S. 's".,tion.'il !\ luscu11 1 
111ld the ,\ mcricrn ,\ 11tl1ropologic. ,I :\ s«i. 
u .,1ion meeting in llost,rn . 

1'.'c., rlv all inl.,nd A,i.rns .,re shorter th .,n 
.l\,·r.,gc in hL"igh t, he~n· in hod\' \\·c1gh1 . 
11 ith long trnn J.. , :111d , hon leg, . • 

Ir i, di0irnlt 10 ,ep.1r.,1c the inilu rncl' .,( 
CJ1\'1ronmc 111 from 1h.11 nf r.,cc, D r .. ·l' 11 -

111an suggc,1ccl. T hu,. the inl.111d i\ si.11" 
11f the core area arc l.1rgc-hc:1dc<l and l.1rQc­
f;,ccd, hecau,e they arl' prcdomin .rn°ih· 
l\ 1nng, ,Joids. 

, fnngnlnids prnb.,hly h.J\ c l.,rge he.1 d, 
.,nd l., rge bee<. j11s1 :, , thcv h:11 c sma ll 
noses :ind p:1dcli ng of f.n o~ their face, . 
beca use such fea ture, hal'e " , 11 n-in l ,·aluc 
in ext reme\ cold cl imate. 

Some parts of inl. ,nd r\ ,i ., a rc cul dcr 
than nthcrs. Avcr:1gc January tc111pcr:11 11 rcs 
range from 27 degree, Fa! :renheit in the 
Fcrg:,na Valley Kirghi z to minu , 39 de­
g rees in the Vili ui Yakut. This is greater 
th:1n the tcmper:1111re difference between 
S:1\1 Lake ity , U t:1h , and Churchill , Hud­
~on lby, :1 :1 a<la . 

Yet 11 r. ewma n noted no grada tions in 
body b~i ld . He accou nts for uniformi ty of 
body size and shape by the extraordin ary 
amou nt of large a nd recent movements of 
peopl es. The people did not stay long enough 
for_ natural selec ti? n to br in g about adap­
tauor, to the pee.fie climati c conditions. 

Although new en vironmental un<litions 
a n produce definite phv ic.1 1 h. ngcs, 

th cs<.: arc li mi ted, Dr . ewma n sa id . The 
major agcn y fo r gruss hangc is natural 
sc lc 1io1 . This takes genera tion . 

The m vcmcnt of the people, o f i11l:ind 
i\ ,ia would al,o lea d 10 r:i ia l int r rmix­
turc tl i:11 w1, uld 1 11 d 10 have a k1· lin g 
effec t 0 11 th e: physi ;,\ hara tcri ti s. 

Sdence News Le n r, Doc n1b r J, 1955 
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ENTOMO tOGY 

Scientist Tricks Females 
Into Revealing Age 

► F EMALE'S TR E i\ GE can be un -
covered at la,t. 

The new technique, worked out by a 
,oologist with the University o( Durham, 
[ngland, require, complete dissec tion of 
the female. Up to now it shows promise 
only for Aies and mosquitoes. 

Determ1n111g the :ige of mosquitoes and 
fli es i, important in stud)'ing thei r habits , 
cspcc1all)' those connected wi th disca ,c 
tr,1mmi <1011 . To make them yield their 
,ccrct, zoologist I .. 1),1\ 1c, d, ,,e ted female 
hlacJ.. -fl ,c, , S111111/,11111 orn11111111, which suck 
the blood of c.,ulc. 

He found the vounger f11e, contain vis 
,ble fat -bodies, p.1rticul.1rly 111 th e forward 
abdomin ,,I segmen t<; \I hilc the older Ai es 
h:1cl none, c ccpt 111 sm:i ll amoun ts in the 
\.,st ahdomin.,I segmen t,. 

I' to 10% of 1hc female Ric,, however . 
111 .,in t.,ined their fcmin111 c ,ecrel by falling 
into nei ther group. F.xamin.11ion of fli es of 
J..110\\' 11 age sh1l\\cd 1h:1t 1hmc with fa -
hrnl il's \\'Crc 11111 more th .i n scl'cn to ten 
d.11·, old , D r. 1),1\' il's reports in 7nt111 c 
(\<W. 19). 

Rc,idu:i l ripe eggs \\'ere found on h· 
,mong the older females. Si nce ;i hloo~I 
keel is neccs,a ry before ripe eggs arc pro. 
duced in thi s species, the scien ti st conclu led 
1h:i t some, ;i nd prob:,l, \y mos t, o f the Ai es 
" 1thou1 f. 11 -hocl ic, h~cl taken thei r sha re 
cif blood, whil e n nc of the youngsters had . 

Scie nce Ne-s le tter, Decembe r 3, 1955 

ANTHROPO LOGY 

Teen-Agers Are Problem 
In Africa as Well as Here 

► TEE -AG ERS are a problem in Afric:, 
.1s well as in 1cw Yo rk, Dr. Hortense 
l'owderonaker, :inthropologi t of Queens 

a llege, ew York , told the America n 
.-\nth ropologica l Association meeting in 

Ros ton . 
. In Africa, the dillicu lty is caused by a on­

A, ct bet ween a conscious desire for m odern 
ways of life and conveniences and an un 
c_::mscious lo nging fo r a simple, u n-pres urecl 
hfe 111 their native tribes. 

Dr. Powdcrmaker collected essays w rit ten 
by boys anc! gi rl s in elementary sch0ol in 
Northern Rhodesia, in 1i1e hea rt of a boom 
ing copper m ini ng area . . 

Both boys and gi rl s said they wa nted 1 
li ve where they cou ld have a good job. 
sports a nd movies, an automobile: and radio. 
in other words in one of the Europc~ n 
tow ns of Afri a. 

O n 1i,e other hand , when asked wh,,t the 
would prdcr to be if they could have a non 
hum an life, three. fourth f the boys an 
half Lh e i;irl s sa id they wou ld li ke to be a 
bird. T h is wa interpre ted by D r. Powder 
m:1kcr as an un on ivus desire for a n e:,.;ier 

r II ibal, li(e wi th less pressu re fro1T1 ambi 
tior1. 

Science Ne ws l e tter, Dece mbe r 3, 195: 
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Nowt lenor, Jonuo,v 19, 19'7 

- Questions-· 
AGRICULTURE - In 1hc drough l of th e J0 's 

with what d id b ird s build lheir nests? p . J5 . 

0 □ D 

ENGINEERIN G- What is th e new fvel being 
used in submarines? p. 42 . 

□ □ C 

GENERAL SCIE N C E- Who ! is one odvon109e 
of underground sto ra ge of water for u se c.Jur• 
ing " wate r short " year s? p . 38 , 

[_1 0 [l 

MEDICINE - fr om who! o re 1hc folly acids 
used in treating multiple scle rosis cxt racled? 
p . 38 . 

How con th e meoslcs virus b e mode harmle ss? 
p . 40_ 

0 0 0 

PUBLIC SAF ET Y- What cla ss o f compounds 
is b e ing used l o p revent sk idd ing on high w ay s ? 
p . ,4J. 

□ 0 □ 

PHOTOGRAPHS: Cove r, Wood s Hole Occono ­
g rophic In stit u tion ; p . 35, Br ili sh ln formoli on 
Se rv ices ; p . 37, All Am e ri can En ginee r ing 
Compony ; p . 39, New York Un ive rsi ty ; p . 42, 
U.S. No vy; p . 48, Eo stmon Chemical Products. , 
Inc. 

AST RONOMY 

Find No Natura l Satellite 
In Space Around Earth 

► WI--IEJ\! MA:C-: FLI i\'CS th e lirst art ilici;i l 
,a tdlitc: in to sp.,cc bier this vc.1 r, the 
d 1Jnces arc high 1he tin y sphere wi ll not 
compe te " ·ith any natura l e,1rth ,.11cllitcs 
farthe r ou t in sp.Kc th :in it i,. 

Three yea r of an in tensi\' e sea rch of 
much of the space around e,irtl1 uy Clyd , 

A DlSTINGU IS HEP LINE 
OF LOW COST MI CRO ­

SCOPES 
LAHORATOfl Y S IZ E, 

WITH l, ARGE, PROFES­
SIONAL INC LI N ING 

STANDS, PRECISE INTE R­
CHANGEABLE OPTICS 
SIMPLE TO OPERATE 

AND MAINT AIN 
INSTRUCTIO N MAN UAL 

FURNIS HED 
AMERICAN MAD E 

PROMPT DELIVERI ES 

MODEL P- 100 lo 700X ·-•-·· ____ ... _ $99.60 
l'arlocal trlplo noteplece. Conden1tr olnge wllh 
aria dlaphraam. Coane and tine adiuolm ent. 

MOtmL G-3 - 10 0 lo 400X -· ·-·- --· ·-·- ······- $GUO 
Trlr,le dlvllllble objective. Subsl.4ge dlaphraa:m 
lurrul. Moot oconomlcol hlrh ■chool ml croocope. 

•torrnL 8-2 - 75 lo 250X .... U7 .86 
lloubl• dlvlolble ob)ecllvo. Blmplo uu d oltlole ut 
for •l•1MnUJry ■ cltn ce ote. 

MOIIY.L A - 15 '5 and 75X S64.86 
llwd1, eiandard•■ l &&d, with wide nuld , .,,.,v 
¥1111111. Eacollent fur nature atudy . 
IUIIBTAOII: LAMPS and ollm ACC l~RH Olll l~S 

Writ. tor llteraturt lo Dtpl , 8N I, 

TESTA MFG. CO. 
l0IZZ • . Ru1b It,, ., Monte, caur. 

Sc1rNcr. N1-ws I ,1 THR for f111111r11 y I ?, / 957 

\V . T ombaug h, d i<cc,\'c rcd of th e sol.1 r sys-
1c111 ·s 111 m t d1st;inl pl.111 ct , i'lu1 n, show 11 1< 

empty <>f rcl.1uvcl y l.,rgc 111:1 tcn ~I fro111 
I ,(,110 tn 22,l lHJ 1111lcs ,i! H,ve 1hc ear l1 1', sur­
f. ,cc. T he , p.,ce 110111 .itJIJ n1 ile, out to 1,(,lJIJ 
1111ks " 11 0\\ hc111g >C,1 111\ Cd lor poss,uk 
n.\lur :i l c. ,nh s:11cl li 1c, lron1 ., , 1te 111 l·,c tw­
cl or. 

The lir,t 111.1J or ph .i,c 11( the ""rk, sup­
ported by the i\nll)'' Oll1 ce of Ordn,111 cc 
Rcse.,rch in Dur h:1111, i\. C ., "·" conduc ted 
,11 Lo" ell Obscr, .1to1 )', 1-"l .,g,t.dT, ,\ riz. 

The equq,111 c111 u,cd 1,y :-. Ir. T<>mh,,ugh 
\\, 1'1 \O <,c n, iti\ c it '"u ld dclcd .1 ch.:.111 
" l11te tc11111 s l,,,11 0111 )' 11.ill ill 1t1111n ,1ted lo 
tl,c uh,encr :it I .OOU 1111k, .t!,o,e the eM lh \ 
,u r f. 1ce, u r n:cord .1 d.1rk lllt...'lcorilc .1h11ut 
one fuot in di .11ne1cr .,t 1hc ,,11ne height. 

Ir. T om baug h reported th .It his search 
d isclosed a tew ··suspec1,," rn mt of which 
\\C rc l.11cr foun d 11 01 to he n;iturJ I satel lne, . 
Thu;e not yet eli111i11.1tcd arc being checked 
;ig.,in from Ecuador. 

The h.1s 1c prin cipl e oi /s ir. T ombaugh', 
technique is the rne of ,1 Sc h111id1 or other 
List ca mera o[ wide fi eld , moved :tt a rate 
to conform wi th the .111gul.i r ,peed the sup­
pmed s:t tcllite ,rnul d 11.1,·c .,nos the sky. 
I[ ., ,.ttcl lite actua ll y ex isted, ii- image on 
the photographi c lil111 wou ld he conce 11 -
1rated in a point i111 :1ge or dot, or a short 
1rai I. 

The tech niques he dc,·clopcd .ire ex pected 
to hav e ckli111te sig11 ilic,111cc in 111 :1king ub­
se rv:,ti on, of 111:111 -111. ,dc ,.1tellites, wh ich 
the Uni ted States a11d prob:,bly Ru,sia are 
plannin g to launch in co 11n cc ti on wi1h the 
lnlern at ional ,cophy, ica l 'r"car ,t.trti ng next 
Jul y I. 

t\ deter111in ,1tiun th .it the sp.1ce near the 
earth is free of debris up to .1 cc na in size 
would also be u,c iul 10 lnng-r:t nge mi ss il e 
experts and lo propon ent, of sp.1ce travel. 

Mr. T om h.,ugh 's report notes that the 
surface of th e 11100 11 111.1 y provide "grim 
e,·,dence" uf sca rs produced by collisions 
\\' ith matter fl yin!? :,lv,u t in sp.1ce. W heth er 
these sca rs were produced liv .is teroids or 
left-over dchris fro111 >1ll11e pr~ce<s i11 voh·ed 
in the birth of the J1111llll, or l\\' su111 c oth er 
111 cthod, is 11 01 knu\\"11 . 

The ea rth h.i, pro i>.,lily sulfe red fr o11 1 ,1 
co111p;iral> lc 1111111lier of 1111' i11 the pJst, b111 
,·igoruu s action uf \\ .t lcr eru-;i(1n h:.ls er.1sed 
rn os1 of th e n ·id, nce. ()11 the 11100 11 , there 
i, no appreciab le eros ion .111t l thousa nd s ui 
cr:1 1crs, whose mig i11 is still 11 01 se ttled, are 
c:i,i ly sern wi1h , 111 ,,II tdcscupes. 

5ci e nce Nows l e tt e r, Jo nvory 19, 1957 

PALEONTOLOGY 

Its Hoots Long Stilled, 
Fossil Owl Gets Name 

► S< >Ml ·. l,, 11 ,: d,·. ,d "" I 1,,,,1c, h.1,·e l11·t· 11 
11.1111 n l .,11 .I 1d ,·111i11t·d ,I\ ,I l1l' \\ ' lus,,I 
, 1,,·, 1,·, , l"wlv 1d.11,·d t11 il 1r ll.11 11 lhd . 

I>, . ! ,")'' I l .. l111n ~li lkr, c111eritu, l'r, ._ 
ln,"r ,,f lii" l"gl' ,il il1<· Ll 111 , ,. , ,,t)' of C,d i 
i< Jl'lll.1 ,ll I .rn .\1 1g<" ln , 11.1, prop<>,cd ,1, th e 
,0c11tilic 11 :111tt· «I tli c l11nl , l. , ·, ·l11 w1 u11·10 11i. 

Th,· fmsili ,.cd ""'"' <>f Sur11111 ·s Ow l 
were ;i 111 n111; ,1 cullect 1u11 uf bone fr .1g111cnts 

d1Sc11v crcd by j1"eph ,\rn dt 111 
.1~c fnr111.1t1on Ill S,111 I J1 cg11. 

rcprc,c111 ., ,li.t!l,m -" .,tn 11 1.,r 
l.1t11111 1111 ud .d ,. 111< 1 i>.,r, ti, ., 
rt,llllg ground for 111.1r111c IHr, 
proli.tl,ly ro",ted 111 ., 11e,1rl>y ti 

l>r. ,\li llcr gl\-c, 111, rc.,, .. 11 

,-,.,-,/111 g; of ti,,- C 11 /1fo,111 ,1 

Srnllffi (:S:o. 26, 11)56) for 
n,1111e , L,·c/11,;a S/11"/ 0111: 

·• 111 n<>rthcrn ,\kx1c11 .,nd 
n.1n1c l.A:cluua ( L .1t1ll . \111 er11.. 

" ,1ppl1cd to the 11.,rn <)\\I 1 
frunt the <.:,t r l' d o\\ I, th,11 ire c1 

I h.1\ l' tltcrcft,rl..." Lho,cn .1 g 
Jr,,111 the Sp 11i"h 111,t c.,cl ol 
Tin: ,pn.:ilit.: 1u111c IH,ll 1Jr, l1 
111 p.ilrn111ology, Ur . R .. \ Su , 

Science New\ Lener, )CJ 

Th e sponge, ,1 

h:1s the ,1h il1tv 
broken i11 tu ti1i°y 

rel.1ti, dy ,i, 
I () re.issc, nl 

piece, . 

A nc\\' type faa ,hl<'ltl h., , 
oped for use by truops or 11th 
to \\"Ork in extre111eh· culd cl11 1 

Next to the cere.,I crops, th e 
111 .1jor importance in Colon, 
grown \\'idely at al titudes fro, 
10 a lmost 12,000 feet. 

About one-third of ,n,r!J :, 
fo r 1955-56 " ·ere 111:>d e b,· the l 

Co11nois ·c urs cl:ii111 the tine ,i 
gras , the goose li,·er delic.1cy. 
Stra sbourg in J\ ls:ice. 

Chro 111 it,· fron1 low-)?r .1 de , 
pos ii,, such :is tho,c in Orq,,·, 
tana , ca n he trc.1tcd to vic ld 
:1lloyi11g 111 .1tcr i.,I for s1cd1;,.,k 11 
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Satellite Program 

Joseph Kaplan and Hugh Odi haw 

The urge of intere t in the earth sa tel­
lite program h ad its basis in the as­
semblje of some 40 nations, meeting to 
plan and integrate the unprecedented 
study of man 's physical environmen t 
known as the Interna tional Geophy ica l 
Year, 1957-58. Thi world-wide study 
primarily embraces those fields of geo­
phy i in wfoch ob crvatjons must be 
conduct d im ultaneously over the arth 
if we are to achi ve significa nt progre s 
in our under tanding of the ea rth and its 
atmo ph re. Prob! ms 10 be studied in­
clude aurora and ai rglow, cosmic ray , 
geomagn tism, glaciology, gravity meas­
urement , iono ph ric physics, longitude 
and latitude d terminations, meteorol­
ogy, oceanogra phy, seismology, and solar 
activity. Two additional areas of activity 
are of sp cia l interest : rock t studies of 
the upp r atmosphere and the recent ly 
announced sa telli te studjes, which repre­
sent a logical extension, t chnicall y and 
conceptuall y, of the rocket program. 

How the satellite program came into 
being, the present status of plans, and 
the type of experiments under considera­
tion are some of the questions of current 
interest. Since the announcement of the 
program on 29 July 1955, by the Presi­
dent, quCJtions on these points have been 
aaked often, by acientistJ and laymen 
alik.c. Thia article attempu to tell the 
atory of the program. 

The int.crest of the U .S. National 
Commill~e for the International Geo-

Dr. !Capua II ,_.,_ of pb,.Jo al !he Uni• 
-.lry of rA.11tor11la. Lal Aa,1&., ud cbalrma11 
., !he U.S. N•llotaal Commh&eo for lhe Jn1er• 
•~ C....pb,elall y.,, Mr, OdlJhaw la abal• 
.. tu-1• &.arf of 11111 -■iJ11N. n .. -in111ee 
- aj>POln&ed II', 1M Nalloul AodemJ of Sci­
._ 1o pla,a aad direct die Unlled Siai. bier• 
Mtloul Oeopb,.Jcal y., prosram, 

25 NOVDQ&a,IISO 

physica l Year in earth-circling resea rch 
satellite began with the adoption of 
rrsol utions, during the summer and ea rly 
fal l of 1954, regarding the desirability 
of such vehicle . These resolutions were 
adopted by three international scientific 
bodie : the International Scientific 
Rad io Union, the Interna tional 111011 

of · odesy and Geophy ics, and the 
pecia l Commi11 ce for ICY of the In­

ternationa l oun cil of cientific Unions 
(CS GI) . The re olut ion of most im­
media te int eres t i the one adopt d on 
4 Octob r I 954 by the C AGI : 

"In view of th grea t importance of 
observations during ex t nded periods of 
tjme of xtra-1 rre tria l radiations and 
geophy ica l phenomena in the upper at­
mo pher , and in view of the advanc d 
sta t of pr ent ro k t techniques, 

A I r commend tha t thought be 
gi en to the launching of small satell ite 
vehi I , to th ir ci ntific instrumenta­
tion, and to th new prob! ms ociated 
with sa tellite exp rim nt , u h as power 
upply, tel em t ring, and orientation of 

the vehicle." 
In view of these int rnationa l recom­

mendat ions, and in vi w of the advanced 
state of U.S. rocketry developments, the 
Executi ve Committee of the U . . Na­
tional Commi11ee for the IGY (U NC­
IGY ) considered the pos ibili ty of con­
structi ng, launching, and observing an 
instru mented sa tell ite. A pecial group 
was established for thls purpose, com­
posed of variou, members of the USNC 
Executive Committee and the USNC 
T echn ica l Pa nel on Rocketry. 

O n the basis of recommendations 
made by the specia l study group, the 
Executi ve Committee decided that an 
inatru men ted sa tell ite progra m no t on ly 

,. a of scientific importance but wa 
feasible, and it adopted a resolution 
which read in part as foll ow . 

"The Executive ommittee of the 
U NC-IGY feels th at a small artificia l 
sa telllte for geophysica l purposes is feasi­
ble during th e International ophysica l 
Yea r if action is ini ti al d promptly, and 
tha t the rea liza tion of such a atell ite 
wou ld give promise of yieJdjng origina l 
result of geophysical interest." 

The Executive Committee authorized 
the chairman of the U.S. ational om ­
mittee to tran mi l the aforementioned 
findings and r solution to the president 
of the ationa l Academy of cience 
and the director of the ational cience 
Foundation. This was don e on 14 March 
1955. 

M ea nwhile th e scientific and technica l 
studie of the committee's specia l satel­
Jj te group continued. By the ea rly part 
of May, a preliminary program had been 
developed, and the committee direct ed 
its chairman to transmi t the propo d 
program to the Federa l Government 
through the ationa l cience Founda ­
tion . This wa done on 6 M ay 1955. 

Late in J uly, the Government's ap­
proval of the sa tellite program permitted 
the chairman of th e U C to notify 
the CSAGI of ou r plans. In hi letter of 
26 J uly 1955, to Sydney Chapman, pre i­
dent of CSAG I and one of the world's 
most di tinguished geophy icis ts, Kaplan 
said: 

"T he Committee on b ha lf of the Na­
tional Academy of Sci nces wishes to in ­
form you at this time that, in re ponse to 
the C I r ol ution, the program of 
the United States for the Internation a l 

cophysica l Y car now incl udes defi ni te 
plans fo r the laun hi ng of small satel­
lites during the In ternationa l Geophy i­
ca l Yea r. 

"The United Sta tes Nationa l Com­
mi ttee beljeves tha t significant scientific 
da ta may be gathered as a resu lt of thjs 
program in such fi elds as geodesy, a t­
mospheric physics, iono pheric physics, 
aurora l phy ics, and solar radiation . T he 
participa tion of other nations engaged 
in the Internationa l Geophysica l Yea r 
is invited, and to this end we sha ll pro­
vide fuU scientific infom,ation on the 
orbiting vehi cle so tha t oth er nations 
may moni tor th devi ce and m:i ke ap­
propria te observations. T h njted 
States Nationa l Commit tee looks for-
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hoc ba is, ca lling upon members of the 
USNC Executive Committee and the 
Technical Panel on Rocketry, as well a 
various con ultant , it now beca me ap­
propria te to establi h a T echni ca l Pa nel 
on the Earth Satellite Program. The 
membership of thi s panel is a fol lows: 
R. W. Porter, chairman (consultant , 
Communication and Contro l Equip­
ment, Engineering Services Division, 
Genera l Electri c Company ) ; Hugh Odi ­
shaw, secretary ( executive secretary, 
U.S. Nationa l Committee-ICY, National 
Academy of Sciences ); Jo eph Kaplan 
( professor of physic , niversi ty of Cali ­
fornia a t Los An cl ; chairman, U . . 
Nationa l ommittce-IGY, Nationa l 
Academy of cienccs); H. E. N well , Jr. 
( a ting superintendent, Atmo phere and 
Astrophy ics Divi io n, Nava l Re ea r h 
Laboratory); W. H. Pi kering ( director, 
J et Propul ion Labora tory, aliforni a 
Institute of Technology); A. F. Spilhaus 
( dean, Institu te of Tc hnolog ,, niver­
sity of Minnesota) · Lyman Spitzer, Jr. 
(profes or of a tronomy, Princeton ni­
versity ); J. A. Van Allen ( prof or of 
physics and head of department of 
physi c , State niversity of Iowa); F. L . 
Whippl e { director, mith oni an A tro­
physica l Ob ervatory; profe sor of as­
tronomy and chairman of the depart­
ment of a tronomy, H arva rd Univer­
sity) . 

The functions of thi panel are analo­
gou to tho e of the other 12 technical 
panels of the US C in the various ICY 
disciplines. The Technica l Panel on the 
Earth Satell ite Progra m, with such ad­
ditional membership and consultants as 
are necessary, will have fundamental re­
sponsibilities, acting on behalf of the 
USNC, in further developing, coordinat­
ing, and d irecting th e over-a ll scientific 
satellite effort. The panel expect to 
utilize con tributi ons from many scien­
tists and instillltions, a feat ure that has 
characterized the pla nning of all IGY 
programs under the auspices of the 
USNC. 

At tJ1e same time, the Government 's 
support made it desirable to begin certain 
technical phases of the effort immed i­
ately if launchings were to be realized as 
early as possible during the 1957-58 
ICY period. The committee had taken 
cognizance, in its 6 M2y proposal, of the 
need for logistic aupport from the De­
partment of Defense : only through the 
u,e of this agency'• facilities and rocket 
experience could the program be at­
tempted economically and realistically. 
Accordingly, the committee called for 
thi1 type of auiatance. 

In making thi1 rcqueat, the committee 
had two major preccdcnu : first, the 
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Antarctic Progra m whi ch requires ex­
tensive ex peditionary and logisti c sup­
port a nd, second, th rocket progra m. 
In both of th ese areas, th e Depa rtm ent 
of Defense ha s responded and is maki ng 

an d ou t of it grew the AGI resolutio1 
advocating the satell ite ven ture. Thi 
venture not only has grown out of th, 
world-wide ICY Program but i a sub 
stanti al and promising part of it. The in 
trnsi ty of effort to be devoted by mor< 
than 40 nations, investigating phenomena 
in some 12 geophysical disciplines, ii 
augmented now by the results that the 
satellite program promises : observations 
of high atm ospheric and interstellar 
events unhindered by th e earth 's lower 
masking atmosphere. 

ub taritia l contri butions to·. the IGY 
progra m. 

Following th e President's approva l on 
29 July th e committee's request for 
logi tic support in th e sa tell ite program 
was granted. Thi s support will be pro­
vided jointly by the three mil itary serv­
ices under Navy management. A group 
has already been es tabli hed, d irected 
by J ohn P. Hagen of th e Nava l R esearch 
Laboratory, for the condu ct of Project 
Vanguard, the nam e a igned to D e­
fen e's effort. Two contracts have ai-
r ady been is ued f r propulsion rocket 
veh icles, and Project \ anguard will con­
du ct the operations nc essa ry to ge t the 
sa tellite on orbit, following mu h th e 
same pattern established for the I Y 
rocket program. 

The sa tellite program, then, is al ready 
under way. Although it is clea rly an ex­
citing and signifi an t endeavor, one 
should not lose sight of the difficulties 
of the enterpri e. The committee's stud­
ies indi ca ted that existing rocket tech­
nology provided a sound basis for the 
fea ibility of the proposal. Yet the ven­
ture i tru ly a pioneering one, and partly 
fo r this reason th e com mitte 's 6 May 
document call d for some ten instru­
mented satellites, with the hope tJ1at at 
least five or six wou ld be successfully 
launched into thei r orbits. 

The growing rea lization of the tech­
nologic feasibility of a satellite endeavor 
in recent year provided the impetus to 
international con ideration of uch a 
program. The German V-2 rocket de­
velopment..< of World War II, the high­
a tmosphere resea rch rockets ( for ex­
ample, the Aerobee and the Viking) of 
the United States, and related rocket 
efforts of other nations created a body 
of literature and a technology that pro­
vided the foundatio ns for a new depar­
ture. During the last decade or so the 
concept of sma ll , research satellites for 
study of the high atmosphere has oc­
curred to many thoughtfu l individuals. 
Members of the Upper Atmosphere 
Rocket Research Panel, an inforn1a l 
group of leading U .S. rocket and upper 
a tmosphere scientists and engineers, 
have consi dered j us t such prospects. One 
of the most widely publicized recent 
proposa ls wa that ,of S. F . Singer's 
MOUSE. 

Such, then, was the clima te at the 
Rome meeti ng in the autumn of 1954 
when representa tives of variou na tions 
met to coord inate the IGY programs, 

In th is venture, other nations and 
other observers will share, for, as th e 
Presid nt indicated, the satell ite will be 
public. I ts design and instrumentation 
will be made known. The frequencies of 
the tel emetering system, whi ch wi ll radi o 
back to ea rth the scientific observations, 
will be revea l d. The results of observa­
tions will be published. The e provi ions, 
in keeping with the peaceful and co­
operative spirit of ICY, will permi t the. 
satell ite to be followed and observed 
throughout its course about the earth . 

O ne yea r a ft r th e Rome meeting an d 
some 2 month after the Pre ident ' an­
nouncem ent, the nations of the world 
met again a t Brussels, to integrate 
further their respective IGY effons. The 
inspiring charac ter of the President's an­
nouncement was clearly revealed . The 
scientists of the 40 or more oth r na tions 
participating in the ICY received the 
news of th e proposed U.S. satellite pro­
gram enthusiasticaUy. This reception was 
based in part on the grea t admiration by 
scientists of other countries for the past 
achievements of American rocket scien­
tists. More important, however, this re­
ception was based on the knowledge that 
the value of geophysi cal observations 
made -during the IGY would be en­
hanced great ly by the addition of exten­
sive, direct da ta obtainable only from 
research s;,telli tes. 

Participa tion of scientists in th is en­
deavor fa lls within the purview of the 
National Academy of Sciences, which 
es tablished the U .S. National Committee 
for the ICY. This committee, with its 
ubcommittees and panels, is charged 

with responsibil ities fo r planning, d irect­
ing, and executi ng the U.S.-IGY effort. 
T he Governmen t ha cooperated exten­
sively in the rea lization of the progra m, 
both program-wise and fisca lly. The a­
tional Science Foundation, at the request 
of the academy, has assumed respon ibil­
ity for the fisca l aspects of the program 
and ha played a major ro le in the co­
ordination of Government interests. Fed­
eral M.tnd tota ling $ I 2 million have al­
ready been appropriated for the over-all 
JGY effort . 
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I to the in terest and oopera tion of 
,· nations in wha t it hopes will be one 
1c grea t cicnti fi a hie ement., of 
ime." 
1 29 J uly 1955, hapman released 
lcller to the public at Brussel., 

1gh C GI's secreta ry gene.ra l, M. 
let. A few minutes la ter, the Prcsi ­
s endorsement of the program was 
e public a t th e White House by 
• C. Hagerty, the Pre idcnt' pl' 
tary : 
>n behaU of the President, I am now 
uncing tha t the President has ap­
d plans by th i c untry fo r going 

d with the launching of mall, un-
1ed, cal'th-circli ng a tcllites as part 
e nited ta lcs panicipa tion in the 
n a tional Geoph i a l Year which 
place between J uly 1957 and De­

,er 1958. This program will , for the 
time in history, enable scientists 

1ghout the world to make sustained 
ations in the regions beyond the 

,'s a tmosphere. 
"he President exprcs cd personal 
fication tha t the American program 
provide scientists of all nations this 
•nant and unique opponunity fo r 
1dvancement of science." 
iapman replied to Kaplan on 3 Au-
1955. The substance of Chapman's 
• is contained in th e fo ll owing three 
;d paragraphs : 
1n behalf of the CSAG I I wish to 
:ss great satisfaction that it was in 
·quence of the AG I resolution 
1uote, tha t your a tional Commi t­
rranged for a study of th e po ibili ­
md value of the construction of a 
lite veh icl e for upp r a tmospheric 
th r scien tific xploration. 
am glad to know tha t th i study 

so successful tha t your ommi tt c 
abl to r solve to onstru t a nd 
:h small sa telli t as a part of the 
~d States contribution to the Int r­
nal Geophysica l Y a r, and to an-

these plans p ublicly. T he Jong 
rience of your sci nti, u in rocket 
·hing and construction, and the bri l­
scien tific use they have made of 

:U for upper atmosp heric and aola r 
,ration, gives confidence tha t the 
. 10 announced will be ful fi lled . 
'hi• will indeed be one of the great 
tific achicvemenll of our time, and 
give ocaaion and opportuni ty fo r 
ooperation of other na tion, in thil 
wlinJ part of the great cntapriae, 
at.croadooal Gcophya.ical Yur." 
ae. chen, were lbe early ttepll Jo 
evelopmcul ol the academy', ,atel­
,ros,am : lhc international raolu-

ffl:.Clfflrnendini IIUdl an effort; 
¥ ol prclim.lnary 1tudy and plan­
by che U.S. National C.Ommhtee 
e fGY, culmlmcing in the 10 March 
~aunmdauon "' c.be t.Ommlttoe 
I )by pro,v.m p,opoaal ID th, 

rAN 

overnm ent ; the exchange ol I u er be­
tween the hairman of the C-1 Y 
(26 July 1955 ) and the pr id en t of 

AG I ( 3 August 1955 ); and the Pre i­
dcnt' endorsement of the progra m on 
29 J uly 1955, signaling the actu al under­
taking of the program. 

T he sci entific ba is [or the atcllite 
program i to be found in th n ed fo r 
basic, di re tly observed da ta, whi h 
ground-based experiments a re unable to 
provide. T he lack of such data is prob­
ably the single most important fa ctor 
accounting for present in om pletc e -
planations and theories rega rd ing such 
fi elds as aurora l and ionospheri c physics. 

Rocket soundings of the upper atmos­
phere have yielded significant re ul ts, and 
the I GY progra m includes a major rocket 
resea rch effort . Some hundreds of rock­
et., will be fired during the IGY, rang­
ing-'from the relatively small ba lloon or 
aircra ft -launched devices to high-per­
fo rmance Aerobces ca pable of reaching 
approxima t ly 200 miles. The re ults of 
these experiments arc expected to con­
tribute to a bet ter understandi ng of at­
mospheric events in two ways : First, 
rocket observations wi ll provid e direct 
da ta of various phenomena which can be 
used, so to speak, to ca libra te ground­
based observa tions. The latter, a wi th 
ionospheric soundings, provi de rather 
conveni ent ly and inexpensively extensive 
indi rec t da ta. ccond, new di coveries 
may well be made, par ticula rly of events 
screened by the earth 's atmosph re. 

Thus rock ts p rmi t u to make direct 
m uremenl of quantiti th, 1 a rc 
either only ind irectl y observabl or a r 
not ob ervable a t a ll , from the ground . 
T h y also provide a t chniqu e f r meas­
uring th a ltitude d p nd nee or various 
g ophysi al parameters. nfonunat ly, 
ro kets have two serious di adva ntages : 
( i ) th eir tot, I flight i e tr m ly shon 
and th time p nt in a p rt icula r alti­
tu d range i ven shorter; and ( ii ) th ir 

flight pa ths ar r,. tri ctrd in I rm 
g ographic overap:e. 

Thus, in spite of tl1 very g rea t va lue 
of rocke t da ta, much or whi h i ttain­
abl only by ro ket m thod , th r e i L 

a need fo r a devi e tha t :rn provide 
synoptic da ta over the ea rth, a t high 
a lt itudes, over appr iable periods f 
time. AJ cxampl , one ca n ite the fo l­
lowing: flu ctu t.ions in u h lar ff t 
aa ultraviolet rad ia tions and x-rays, cos­
mic-ray intensities, urrem ring nci r­
cling the earth, and part icle st reami 
impinging on the high a tmo ph re. The e 
and other phenomena 1re a mong th 
most importa nt probl ems connect d with 
the phy1ia of the upper a tmo phere and 
with 10lar-terrcatria l rela tionships. 

Clearly an earth satell ite would p r­
mlt obaervatioru of the kind indi c ted 
In the foregoing paragraphs, and the 
value of rheac 1iudiea convi nced th 

C of the merit of ro ponding to the 
in vitation of SA I. In its report last 
O ctober to CSA I, the commi tt ee indi­
cated tha t the foll owi ng typo of peri­
ments \ ere under considerat ion : ( i ) de­
termina tion of outer a tmosphere densi­
ti es by observa tion of the ai r-d rag effect 
on th e sa tell ite's orbi t; ( ii ) obtaini ng of 
more accura te measurements of the 
a rth's eq ua tori al rad ius and obla tcne53 

and of in tercontinenta l di ta nces and 
other geodetic data than are presently 
avai la ble; ( iii ) lon~-tcrm observa tion 
of sola r ult raviol et rad iation ; ( iv ) studies 
of intensi ties and fl uc tuation in intensi ty 
of the cosmi c and oth er part i le radi a­
tions impinging on the atmo phcre; ( v) 
determina tion of the d n it} of hydrogen 
a toms a.nd ions in in te rplanetary space; 
(vi ) obse.rva tions of the te rmer current 
ring; (vii ) if possible, determ ination ol 
the distribution of mass in the earth 's 
crust along the orbital track. 

How many and what experiments will 
be undertaken cannot be pecifi ed a t this 
time. In pan , these depend on the mun­
ber, size, and pay-load ca paci ty of the 
sa telli tes. In part , they dep nd on choices 
ye t to be made by the S , in coll abo­
ration wi th intcre ted ient i t , for in a ll 
probability more experimen t will be 
proposed than ca n be fi tted into the IC Y 
satell ite program. 

Work on technica l detail f the sa tel­
lite is current ly und er way. Information 
now available may be ta ted bri efl y : the 
atell ites wi ll be mall ; they will conta in 

scientific in trum en ; they I ill b track­
able from ground by opt ic, I and radio 
techn iq ues; they will prob bly be visible 
to the naked e e und r optim um condi­
tion a t dawn and du I.. nd r rt :1 1111 
obs rvable under go d a tm ph ri on­
ditioru by means of bi no ul and I id -
fi eld opt ica l quipm nl. 

In size the a tell ite 111 a b d • rib·d 
as about tl1at of a ba ketball, a lthough 
the shape ha not I b en I d . Ea ch 
at ll ite wi ll I igh more th n 20 p und 

but probably less th n 50 pou nd . The 
sa t ll ite I ill trav I about the earth in 
an ll ip tica l orbit, 1 ith , p rig e h -
tan e of a t lea t 200 mil and an apogee 
di tanc 800 mil . It i 
p d th, t th • • 
its orbit fo r 
perhaps for 
an d 
of fi I • 

mo re I 
the tc , .-
000 mil es pe , iod of 

bout an hour nd a nd ing on 
the precise perigee e , lu . 

T he o em ment's ent o r the 
a demy's sa tellite pro p rmi ll d 
the commi 11ee to proc cd beyond the 
prelimina ry pl an outl ined in i 6 { 
docum ent. \ hcrea th studi of the 
ommitt e had been conducted on n d 
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T echnica l Panel on R ., 
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The Baker-Nunn Sa tell ite-T racking Camera 
K KL C . H E 12£, ·1nithso11ia11 Astrophysica l Ou ervatory 

I T H E FALL o f 1957, the fir t earth 
a tell ite of the Interna ti ona l Geoph •si ­

ca l Year i cheduled to be launched. 
in wha t i ommonly called " ma n' init ial 
tep toward the exploratio n of inter-

planeta r , spa e." But pa radox ica ll y, a -
tronomer will u e the fir I earth atellite 
principally for studying the ea rth it elf. 
no t interplanetary space . 

Whv i thi ? Becau e. once a satellit e i 
in free Righ t, it motio n and orbit are 
determined by th e gra\' ita ti onal fie ld o f 
the eartJ1 and b y ilie density o f ilie upper 
atmosphere. In the course o f da s, the 
orbit and motion will slowly change, and 
thee changes will provide accu ra te 
measures o f important geophysica l quant i­
ties. For insta nce, the· tenuous gases of 
tJie a tmosphere at ilie height o [ the satel ­
lite orbit will impede the mo tion o [ th e 
satellite and cause it to spi ra l slowly in ­
ward toward the earth. The ra te or 
spiraling will indica te the density o f the 
upper atmosph ere. 

As another exa mple. if th e ea rth were 
a perfect sphere th e satellite orbit would 

ruai ntain a cons ta n t orientation in space, 
but sin ce the ea rth is slightly Oa1tened the 
plan e o f th e o rbit will slowl y turn , or 
prcces . in the same wai that a toy gyro­
s ope prcces es. The ra te of prcccs ion 
will pro vide a measure of th e ;irnount o f 
th e earth's flattening. Other quan tities 
tha t 111:1y be mea ured bv orbi t cha nges 
arc th e rad ial distri bution of mas insid e 
th e ea rth a nd un e,·c nnc of mas 
distribution 1,·i thin th e earth's crust. 

The sa tellite will also pro1·ide im ­
portant geode tic information . The ne;i rlv 
perfect grea t circle tha t the atelli te o rbit 
trace over the ea rth 's surface will provid e 
a hitherto unma t heel reference plane for 
the mea ureme nt o [ prec ise geode tic posi­
t ions a t wid ely epa ratcd geogra phica l 
po ints. , vith the Baker-i\unn a1elli 1e­
tracking ca mera, which i th e subject o f 
this a rticle (see front -co,·cr drawing), the 
po itio n of the satellit e ca n be measured 
10 within two seco nd of arc. Taking into 
accoun t several fac tors. ome of which a rc 
no t ye t ,,·ell know n. the po ition o f each 
observin g ta tion will be determined to 

about 30 feet. Thus. the d is tance between 
two stat ions, which ma y be on different 
co111i nents. will be measured 10 about 1h i1 
accu racy- nea rl y 10 t imes beuer than that 
o f present measures o f tran ocea nic dis­
ta nce . 

There are three dist inct phases in tire 
ICY sa tellite-tracking project. First. ~li ni 
track statio ns will receive radio signah 
from a small bauery-powered transmitter 
in the sa te llit e. Nex t. IOON W , T l! 
tea ms will use low-power wide-fi eld telt­
sco pe fo r \'i ual track ing. ,\nd , finall). 
precision photographic tra cking will be 
accomp lished by a dozen Baker- 1unn 
cameras. The rad io-tracking program is 
ad ministered by the a ,·al R esea rch 
Laboratory. while the !alter two programs 
a rc the respo nsib ilit o f the mithsonian 
As trophysica l Obsern tory. under the 
supervisio n o [ it di r ector. Dr. Fred L 
Whipple, a nd Dr. J. Allen H ynek, a~ 
cia te di recto r. in cha rge of the atellite­
tracking progTa m. The e two men were 
responsib le fo r the general plans fo r the 
a1elli1e-1racki ng ca mer;is. 

An ar&JI&'• conc.epdon of the 1.17ou1 for a typi I salCll i1c-1ra I.Jug am · .1 talion . 111 the £or gro und, tb c II in 
olnnYing po•itwn. The roof o 1he camera 1hc ltcr, whi h me sur s 11 by 11 f et, divide in to two part . Ii I r r 
ap.trl ,o &htte i1 no ohlcructlon IO q uick poi nt ing of the 111 ra in n dire lion . In the ba kgTo tmd is the ombinc<I 
off,u..bop and ■ powa ,hack; In 1hc up11cr righ t i1 th • radio an t ·1111a , just l,chind a mall fucl -stor:,ge building. mith· 

IOnian A11rnph y,ica l Ohscrvatory drawing by aibu Alm hi. 
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The ta ble g ives da t.a o n th e two hara . 
1cris1ic..; o f a sa te ll ite tha t a ffect the t rack­
irrg problem : apparent bright ncs e:- ­
pre ed as stellar magnitude, and a ngula r 
~elocit y" rela ti ve to Lh e observer. Both 
depend on the height o f the sa tell ite 
abo,·e Lhe earth's surface; the tab le i 001 . 
put ed on l11e ass um ptio n tha t th e o rbit 
carries the sa tellite from 200 10 1,500 miles 
high. 

At perigee, t.he point in t11e o rbi t nea r-

Height Ph oto- Orbital Angular 
(mi les) visual Velocity Velocit1• 

M ag. ( km ./sec.) (' /sec.·) 
200 5.7 8.2 8 
400 7.2 7.9 42 
GOG 8.1 7.6 27 
800 8.7 7.3 19 

1,000 9.2 7.0 15 
J.200 9.6 6.7 12 
1.500 10.1 6.3 9 

The 1abie above appli e 10 a 20-inch spet ­
ularl y reflecting spherica l a1ell i1e with a re­
ffec ti,; ty of 0.6. I ts photo\'isual magnit ude in 
the u:n ith i computed from 111 = 5.7 + :, 
log d/ 200, where d is distance from o\Jsen ·er . 
The orhi t is taken to have a cmimajor axis 
of 4,810 miles. 

a b le to have a n even grea ter fi eld a long 
th e di rection f mo tion. he image 
qu ality mu t be of uniform excelle na 
over the entire fi eld in order to main tain 
th e op tica l speed of the system ; mus it is 
lear uiat a chmid t sy tern or modifica ­

tion o [ it is required . The Baler- 1unn 
<:'1 mera has a fie ld of 5 by 30 degrees, which 
1s pho tographed on a st r ip of 55 mm 
Cinemascope film abou t o ne foot long. 

I n order to achieve a mea uring ac­
uracy of two second of arc, it is ncces­
a r )' lo have a focal length of 16 inches or 

grea ter. ince ignificantly longer focal 
leng ths wo uld make the trackin <> camera 
unwie ld)', a va lue of 20 inches ha been 
se lected. Th is foca l length gi ,·es a film 
sca le of 406 seconds of a rc per millimcte1. 

The mo t difficult prohlcrn i 10 obtain 
suffi ient opt ical peed to record an i111,1g <' 
o f the fa int, fast -moving satellite. ln an, 
sy tern where images arc LI .ril ed ae ro th ~· 
foca l pl ane, th following expr ssion 

THR E C - ( L( trJ ( N l 
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and is ta ken as about 0.5 for th e sat, 
1rackir.g camera; A is the apert:.ire o 
co:rccting plate of the Schmidt sr 
F rs the focal length ; and ti is the diar 
of th e image spot (A, F, and d arc in 1 

meter) . 
The above expre sion sho" ·s th at 

op1ica l speed for a trailing image i 
rectly proportional to the square of 
apert ure and inversely proportio nal t• 
foca l leng th a nd also to the imag< 
arne1er. Under the present requirern 
1hc foca l ra tio can hardlv be slower 
f / 1.0, which would requi;e a n apcnu 
a t lea t 20 inches. (A local ratio 1 

fa ste r than 1/ 1.0 wou ld lead to gra, ­
ign difficu lties.) If we substitut e 

va lues for F and A , togeth er wich the 
gee values of w and L , we ma,· c:ilc 
th e image diame ter that i~ necc sa 
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svA rAc t 

Two cross sections of 
the Baker- unn sa tc.1 -
li te- tra ck i ng cam era, 
sho>1·ing the film-trans­
port and sh uuer mecha ­
nism. The two halves 
are at rig ht angles to 
each other, a nd aU di ­
mensions are in inche . 
The double-walled cam­
era case is in seclions 
(righ t lo le ft ), one hold ­
ing tbe mirror, the nex t 
Lhe su pporl trunnions, 
the next the focal sur­
face and film-transporr 
system, and tbe las t th e 
t.bree-elcmenl Sc hmidt 
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i, aeea ia 
1lidc far 

a>mbioed 

correcting plate. 

est the earth, the sa te llite's magnitude is 
expected lo be 5.7, near Lhe limit of 
naked-eye visibility. At apogee, t.he po int 
luthcst from the earth, the magnitude 
will be about JO. These val ues ass um e 
th.at the satellite is observed in th e zenith , 
but, away from the zenith, it will lie a t a 
greater distance Crom the observer a nd 
will be fainter. At a zenith angle of abo ut 
50 degrees, this reduction in brigh tnes~ 
amounu to one magnitude. As for th e 
angular velocity, it will vary from nea rl y 
Ji degree, per .second at perigee LO about 
one tenth I.hat value at apogee. 

What are the general requirements of 
an optical ,ystem designed for tracking 
such an object? Field of view, foca l 
Itngth, and optical ,peed are of prime im­
port.ance. 

Since it & not expected tha t the pre­
dJcted polftion, for 1uch a rapidly moving 
object will be more accurate than about 

- ., ..,. will nl'ed a fi e ld of view 

r tL r., 
T[NS •C N tN G W H ([L 

cl eu·rrnirrc, tir e li111iting 111~ gn1111de of the 
trail : 

w 3,4 :!H 
/; 

II : 
T. = I' hi. 

Here w is the a ngul a r veloci1, in min ute 
of arc per second ; Lis the ill umi nat ion in 
meter-ca ndles cas t by th e sa tell ite o n cht· 
earth' surface; £ is the exposu re in me1e r­
candle-second required 10 prod uce a .. U\· 

able im age" on a g iven emu l io n (1hr 
term "usable" i open to wide int erpreta ­
tion, but for o ur purpose a ,·a lue o f 0.003 
meter-candle-seconds seems reaso na ble fo r 
the fastest emulsions now ava ilable). Also. 
It is the transmission coefficient of th e sy -
lem, wh ich acco unLS for blockage of Ul C 
incoming light beam by th e photograph i 
film and huuer mechanism. as well as for 

photogra ph the sa tell ite a t perige 
,he ca mera held st.ationary. Th i, 
pr:1ctica l lm,·er limit for di e optical 
licca u c even when w e cam era is r.· 
m1ck th e a tellite it is still nece.­
re ord u1 c trails o f background 
leas t down to the 5Lh magnitude. 

T he rcCJuired image dia meter ,· 
millimeter, or 30 micron . .-\lthou 
perfom1a nce is not too diffi cult to 
o n the optical ax is, a t th e edge ,, 
d egree fi eld it is nearl)' 50 time t.1· 
class ica l f / 1.0 Schmidt. The pro! 
providing uch excellen e of perf,, 
was given to Dr. J ames C . Baker. ,, 
Inc. , who is well known for h is d, 
many novel astronomical ins1.r1 
uch as the famous super h midt 

ca meras. 



Three example from astro nomi a l p h o tography illustra te ome of th e principles of ob en-i ng the 1elli1e. At 1he le ft i1 
a H ~r,.ard pho tograph of a Geminid m eteor whose tra il has breaks ca used by a rotating shu(( er in 1he cam e ra ; the meteo r's 
mo_11on ca n be m ea ured from th se breaks. In the cen te r, the trai l o( an asteroid is recorded on a long-exposure p ho togra ph 
gu ided o n th e stars, but for a fainter o bject, as in the third pict ure, it i better 10 hift the camera to follow 1he moving 
a teroid, whi ch then appea rs as a brig ht poin t , h ile th e sta r image arc trai led . Photograph from J-l ar,.ard Observatory 

in the drawing on page 109 of the 
p rinci pal ca mera parts. It o rrec t ing plate 
ha three compon e nts , o[ which the two 
o utside surfaces a re spher ica l whil e th e 
fn ur inn er su rfaces a re asph erical. H o w­
., , er . o n! · two di tin l typ es of asph er ica l 
,urface must be produced , beca use the 
fi r I and fourth a re alike. a we ll as the 
,eco nd a nd t.hird. h ese compon nt ha,· · 
~e,n e r o ptical power t.han th e cla sica l 

hm id orr c ting pla te a nd , as a lOn 

q ueue nsid ra a • c rra ti n 
,, o uld ur. T e and LO 
achie" trul y a 
combination la 
u,ed: ·ch o th •o o ute r 
t·lem n for th e n lra 1 
demen1. the hromali 
., herratio n to 1 ro at thr e d istin t wa" • 
lc: ng Lhs. 

The mirror is spheri 1, wi th a 31-inch 
.ti.in1e1er. Th fo I surfa h a a 20-in h 
rJdiu o f cu r \'a lure, but with light I vi:i -
1ions from a perf t sphere. These d ev i­
.11io11 a re figured in to th g la ba kup 
plate aga inst which t.he film i n re t hed 
during an exposure. 

A de~ilcd ray-tracing a n a lysis has been 
ma de for this ,ystcm by Dr. Baker, who 
find, that 80 per cent o( the light from 
uhr.aviolel lO deep red is focu5ed inlO a 
:?().micron circle of confusion (effective 
ima~c diameu-r) at all poinu in a 50-
dqree field. 

In operation, the tclCIGOpc'• motion will 
,rad the uu:Uite with an accuracy of one 
pn anl, ahffeby inacuing the cflecti\'c 
opmure lime ideally by a factor of 100 
and the Jlmltini mall"itude by five magni• 
tuda. TIie table 1how1 the limiting mag• 
nitudft ~n the caml.'ra ia llationary and 
1ohen it is trading. h ia lffn tJ1at under 
the 11\0lt difficult draimaaanua, when the 
Ytt· lli1r i• at apogee, lu brl~tncu wlll be 
about thrt'e ma1nlwda above the, film 
liJDiL 

and Goethe Link Observatory. 

A 11 g 11/n 1 ate / -
l 'e lncil _1· U111ili11g M ag11it11de lit e 
(' /sec.) Stalionnn· Trnrki11g .\log. 
87 .8 5 .8 10.8 :>.7 
42.1 6.6 11 .6 7.'2 
19.4 7.4 12.4 .i 

.9 .3 13.3 10 .1 
0.25 • 12.2 17.2 

•Thi , is the sidereal r.nc a1 1hc ce les1i a l 
c'l11a1or. In 1hi 1ah lc . i1 is assumerl 1ha1 80 
pe r ci: 111 of the ligh 1 falls in a 30-,n i ron 
i111 agc. fhc sa1elli1c-tracl. ing , on er is c, 
pee l cl 10 ach icv 1hi cfficien . 

T h e m u111ing o f 1h illu . 
1n,1 d o n the front over, o f 
three axe whicJ1 pem1it th m ra 1 
track i11 ;111 dire t io n aero th e ky. Two 
a · are altalim uth : a ,·cnical o ne a bo ut 
wh i h 1h ' ok wing and a ho ri , nta l 
o n ;ib Ul whi h th e g imbal ring "·ing . 
T h . e ax a rc lamped in fi>-.cd po; itio11s 
duri11g 1r, ki11g, which i a 111plished b 
,wi 11gi ng th e ca m ra b d y about th e third 
axis, in the plan of 1he gionbal ri11g. 

Tradi tio na l as t ron mi a l method of 
111ea ·uring image po i1 ion rc l;11 i1·e 111 tar 
images n the film will be a nece,,ity in 
order to achieve 1hc preci ion of 1 " '0 e • 
o nd of arc. But, if we tra k on the sa1el­
li1 c wh en it i a t p rigec, th e 1ars m u t 
trail and onl y tho c br ighter th an 111ag ni• 
tude about 5.8 will be record ed . For­
tuna tely, o n the a crage two or three s1ar 
o( this brightness will fa ll in the ' -by-30-
d egree fi e ld . If we m usL measure .•1cross 
severa l inche of film , however , from th · 
star image to the a tellite im age, tre1ch­
ing of the film a nd di toni n o f 1hc emul­
sion will introdu ce grea te r error; 1ha n 
a m be tolera ted . 

To avoid these pitfa ll s, it is pla nn ed w 
c:,u,c th e camera Lo oscilla te so tha t it wi ll 
;ihcrna te ly track at 1he a tell itc ra t aml 
at the r;11e of id rea l motion paralle l t 
1hc sa tell ite orhit. 111 1his way ei-posurcs 
on 1he ,a te ll it a nti 011 1hr. b:ockgro 11ncl o f 

·- ,... __ ,11.,, 

faint 1a rs can be mad e 0 11 a inglc film 
The sa tc llit ca n th e n be me.is ured rela 
ti"e t0 nearb y sta r im ages. \ c ca n tale 
account of the ,;i te llit e mo tio n be tween 
1he t\\'O expo ure · by mea uring th e dis­
tan ce be twee n th " 1ar-e:-. po urc" im age\ 
of the bright ta r a ncl the " a1elli1e­
exposure" i111 ag1:, of th e,e sa me t:in 
Thi di 1.i n ce " ·ill ne ,·e r e :-. ceed o n e inch . 
th e problem o f film , tre tching i thu 
minimi , I. 

IL i impona111 w pr "ide ~ha , p brc.il 
in th trail a refe re nce points for 
mca 11 re111 nt an d fo r time de te rn1ina1io 11 . 
Th ' c break wi ll I e produced b • a rOLJ l· 
ing barre l hull r with all bu t two " 1a ve .. 
miss ing. Thi huller i hO\\"n in th e 11p• 
prr pan o f th · a me r,, diagr:1111 a 1hc 
t ylind<·r that c11c los 1he film batkup 
pl ;, 1e. ' c nc e 111r iL with th e b:11 r I ·l111ll ·r 
a nd ju; t out,idc it i a lam hell huller 
whi h Sn.o ps np n .,ml l1t11 to beg in a nd 
I r111in a1 ·:, h " 'I' sure. l 

\-Ve mai d e , ihe 1h oper:1ti1111 o f d ,r I 
,1l llit ' t1~1cki11g c .1111 ·ra 111 1 ·1111 o f ~ 

basic )' It i11 ,,hid, th t 11:o cl..ing 1:i te , 
\':ni e fro m id er •:il 11, a1ellit c a nd hac 
agai n The le 11gth o f 1h i o p ·rating • le 
11m • be ~ 1 a L 2. ~. . 1 , o r :S2 • o ncl . If 
1ve heg in 1hc , le ju I a t the c 11d of doc 
st.tr exp> urc. the fo llo \\1 11!( e1T 11t 11 r 
in 1hc o rde r g i, cn : 

The tr:i king ra te at c-lera 1c until 1hc 
sa 1c- ll i1e ra te is reac h ed . Th e: la mshell 
hull e r sna p 01,en fo r an inte rva l o f 0.1 

cy le . during " h i h 1he x pmu n- 1' 
hopped into f, ,ur rg1 11 c 11 LS b do c 111111 

11011st) r"'" 1 i ng ha rrtl h u 11cr (1,•l11 ch 
turns '.!ll 1i111c J><:r c , le) .. -\1 1hc in tan1 of 
so 11 1r 0 11 c chop . a 1n,l,osui pi fla sh oll11111 i• 
11 :11 cs do c 1i11w d11 pl:o" unit a uached to 
the r:1111 L' r:t ,111d 1ht· 1i111c i, phntog raphccl 
1111 1he followi11 '.( ,tr ip of fi l111 1hru11gh " 
,111 :oll a11:--.ilial\ ,,p1ical , ~1c11, . After thr 
cl;,111,h e ll cl<Js1·, . the 1rall..i11g rat · <irct:ler 
.,tc, to 1h e sirl,·1• .ol r.,1 e :i ncl thr cl :1111,hcll 
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the left i 
: meteor' 
1otogntph 
,e mo,·ing 
h l""'<l lOry 

a single film. 
,easured rela­
\\'e can lake 
lion between 
iring lhe dis-
1sure" images 
he .. satellit~ 

5.ame stan. 
eed one inch; 
hing is lhus 

sharp brea • 
paints for 

etermination. 
ed by a rotal• 
[ t'<"O "5t.3VCS .. 

,·n in lhe up­
gram as I.he 
film backup 
,arrel shutter 
iwell shutter 
1.0 ~in and 

-auon of the 
term& of a 

r-ading net 
ic.t and bad 
era ting cydt 
! ltt,Of\M, If 
: .end of tht 
e"\'.enu OC£U1 

.n until tbt 
a.e wnuhdl 
:en-al of 0.1 
~ patur.e. u 
r the canun­
tcr (whi.di 
1e imtanl cl 
ftaah illumi- . 
au.ached "') 
iou,graphed; 
1 through •· 
. Aft.er the ' 
,u.e dccelef• . 

optn ;ig:iin for 0. 1 ·I. This ta r x­
po urc i likewise chopped i;ito fo11r cg­
n1c11t but the time is not I ccoHlrd . ftc r 
th(' sh11 tLe1 lose. agai n . th c film is auto 
n1a I ic.1 II • ch;i ng-ed a nd I he y le rq>c,11 . 

)'01, e r for th ese op rations is delivered 
b,· 11,· ¼-ho r e1 owe1 l'n t h rnnou~ mo 
wr.- One motor dri\t' th e c111wra a1 a 
con t::itll r.itc . he other cit ivc th e o ii 
!.,ting motion . the huucr rotation. the 
1il11Hr;in pon 111 chani,111 . . nd th<" strobo 
, opt' hring trigger, all of " ·hich .ire on -
11 cocd b) ::i dircn me h:inic::il linkage. 

·1 he cuing of the mean 11.1 in!.\ 1·a 1c 
::iml of th e :11nplitudc f o cill.1 io11 a rc 
10111inuou I~ , ·a1 iable and may he made 
"·i1h an accur:in of one per cent To 
acht<'''-' th is. i11genio11\ deign tntl\t b<: 
01nbined " ·ith precision ma hin e wor' 

Tin cle ign o f th e 111 ou111i11g, tube, dri,cs , 
allll other mechanical patt of tl H· llaJ..c1 -
. ·111111 camera is th e wo tl.. ol Jo cph 
:-S unn , Lo :\ngcle, alifo1nia 

,..\ti - gTeatc t angular "cloc1t). the a1-
dli1e "·ill mo"e ome 5.3 0 e onci o f arc 
per ccond of t ime. mca uring accu racy 
,,f 1wo cond of a r along th e dire 1ion 
,,{ motion \\'O llld thu 1e9uirc time de­
tc1winatio11 LO I / 2,500 c ond of time in 
thi ex treme ca e. I t I impo sible to 
achie,e this precision in Ii ·Id opc t a tiom 
but, clear!), ,,·e must tri" for th e g reat­
CSL possible acc.ura y. The ma in com po · 
nent of the time unit inst lied with ea h 
telescope " ·ill be the \f odcl 111 r •stal 
cJoc • manufac t ured b, Ern t • 'orrm, 11 

Liborat0ries, \V illiam • Bay. Wi co n in . 
. \fodifica tion and :iddiuon 10 thi ba ic 
un it ha ,e been mad h icfl)' b~ R obert 
J. 1).1\i at H an-ard b e r"a1or)'. 

·1 ht' main addit ion are ;1 r:idio rc­
«:i, e1 for \\'\\1\1 time ignab, a >\ t<:m o l 
1i111..- pre c 1Hation re;idable to I /_10,000 
,ccond . and a .. slal'e" clock that ,,·ill du 
plic.te the time prese ntation 1,·ithin the 
hod y o f the telescope " ·here it can be 
photographed durin g e\'~ry . opera ting 
•i·ck. The time prcsenta u o n include ,, 
101..1ting dial for J / 100 second, and a n 
.impl i1ude-modul.a ted circular-sweep os­
dllmcope which ca n be read to I / 10,?00 
.cc.ond . This will di splay the 10-ktl<; 
q ·cle output of th e clock and compa re ll 

i.·i,h 1.he signal recei\'cd from WWV. 1f 
d.iih· compariwn with WWV can be 
macle. the error of lhis lime syucm may 
lie h<"ld to J / J.000 aecond . In the . "ala ve" 
,ltJ<J.. which i1 a miniature duplica te of 
chit cime preaentalion, il ii necessary_ to 
Im: cht- ,uobotcopic flash and 10 adm n a 
brief pulte I.O 1he oacilloacope once d ur­
i11g C2Ch camera cycle. E. A. H ~lbach . of 
J.filw;,ukec, Wi,con1i11, anl11ed 111 1hc de• 

1ig11 ol tM "1lnc" dock. . 
The 1i1t.dli1r-cracldng c..uncnu " nd thc 

limi11& equipmtnl are now uo<ler con· 
MrUUlon. The IJaalc concn1ctor1 a re Per• 
llu-Ellllff Corporillinn, Norwalk, Con~ec· 
tlau, which i• pro<ludng the opuc.il l 
,omponmu, :.nd Boller and Chlven~. lncb 
S11urh P1aadena, California, wluch 
m:.kine tile mcd11nkal componcnu. The 

ing built by the onnwn hor,ttoncs 
The cnrr uing plate g l.1 <s is hci11 r; pro 
cluu.'d b) th e Schou optiud glas\ '"H , 

Ill \\ e t ,ct 111a11 •. while the 111irror IJ!a 11 < 

arc omi ng from 1hr Corning ,l.1<< 
\ \lorJ.. s, ; rning. 'c"' York . Se,c1 ,tl mi, 
ro1· blanks have al1ca d r l,ce 11 clcll\rr ed 
a nd th e lir<t glas< from ,c rrna 11, i, r, 
pectcd 1hi~ 111011th The.: first opttc.11 

·st 111 and its amcra body and 111111111L 
a rc all cx pc ted l>J arl • .Jul . 

Thi first tamcra \\'ill l>c crect td :it the 
pro101, pc atellite • tra cking s1a1ion .tt 

\-Vhi1 and< , 'e"· ,\l exico , wh ere it "tll 
be subj c ted to in ten. i"e ha rdo"·n 
tri ;d . The remaining- camera~. to he de 
livered at 1he rate o f one per mo111h . ,,tll 
be crn1ed at tracking sl:tt ion tauercd 
o ,·cr 1h r globe. i1c th.it han· been ,c 
lectcd include central Florida ; \fauna 
Loa Ob,er"atory, ll a \\'aii (see page I JG). 
Tokyo Obser\'atof) , Tok yo, Japa n: cen 
tral ...\ ustra lia : ura ao, 'c1hcrland \\ ·e t 
lndi e : Boyden Observato ry, Bloemfon ­
tein, uth Africa. Other i1e being con-
id ered include Cadiz, pain; Teheran . 

Iran : Drh ra Dun , India : Cordoba, . \ r ­
gentina : , nd . rcquipa. Peru . 

It is e tima tcd th at each tation ,, ill b:­
able 10 photograph the satellite 0 11 the 
ave rage of a t leas t o nce a week. 'sot onl) 
must th e sta tio n be located near the s:i t· 
elli tc' path in ord er to make a n obsen·a­
tion. but it 11111 t be in th e t\\'il ight 1onc 
:it th e am time. , e,·era l hou1, before 
the e,pected tran i1, th e la te t dat:i o n the 
o rbit " ill be rad ioed to the ta tion. gi,·ing 
the cuing of the )Okc, th e gimb:il rin g . 
a nd 1he ca mera , the brightnes, of th ,at• 
ell it e. it angul ar "e locit •. a nd the mo­
me nt "·hen tracking must begin . ...\p­
propt i:uc setting ,,·ill be made o n the 
telc wpe a nd , a t the ap po inted instant . 
the 1rac. ing mechanism will IJe engaged . 
Sub tque11 1 operatio n of tlt c ca 111 c-1a " ·tll 
be aut0n1a tic. 

Jk th een 10 a nd IOU -epara te phot0• 
ura J>h of the sa telli te mar be made during ,., 

LETTERS 
ir : 
At the re nt \ \I stern ma1e ur .·\ s 

tronomer onvcntio n in Flag taff, I heard 
a paper by Eugene La hr, "Mi .. ro metcor­
ites in Your Own l\ack Yard . But th e 
ubjen o f th e pa p r _ was me t o iiti dust 

a nd not mi r me1eon1 s. T he la11 er l r111 
has been delinil I • defin ed by Fred L. 
\ o\lhipple as de igna1ing :·a n >,.tra terrc . 
trial bod ' th , t i uffi t ntl y sm, II to 
e nt r the ea rth ' a unospherc wi thou t 
be ing damag cl b , <:n ounta "ith th . 

atmo pli er ." . 
I n 1950, J oh n D. fiu ddhu . publt lwd 

,.ten iv • mo11 i;raph o 11 ,net ortllt 
~:, 1. with a biblioi;ra ph y o r _10 pap ' " 
J have my If b e n int e r ·~ t cl in th pi oli· 

f ltla fl ~o )'Ca I o l let 1cd Jcm or mur • . 
ne teorillc dust during th 1 ~O , b~ a 

1 •-ar of m eiltodl, but th • best o ne ,,•;,s 
nUffiu, I I r- -, · 
. _ •-- t ha. IY\1•6' •J0 1 ; ~ _ , l" • ' •y~ 'fl • 

ea h tran it, depend ing 011 th p, nicu 
circum\tanccs These Fhotr,,:;-rapll\ wtll 
developed immediately a11d a rough I 
siuon for tltc- <atcllit<' "ill h<' nw.1 111, 

fr I transmission to th e computing c<'n 
111 Camhridgc, 1assachuse11\, ,d,n, 
"' tll he used i11 impro, ing tht · pr<"dtct,,, 
of the \atcllitc's night. The hl111 it, 

"·ill be shipped to the compuung ct:11 

l0r h,glt -prccision mcas11remc111. .\f1 1· r , 
1e11·;i tions of all the ICY satc llttn hJ 
hcrn completed, th ese precision ,rn·a;u· 
from al l station will he comh1ned 111 • 

,0l111io n of omple orbit cqu.11011, 
, icld the gcophisica 1 ;ind gcodc·ur r' 
mentioned at the heginn111g of d11, 
tic I 

;>;O rE : l'er,onncl to man the optt<JI tra 

,ng s1auons discus eel in thi article alrc, 
Jrc bei ng recruited . These men 11111 ,1 
reliable and re o urce fttl and should ha, e 
lea ,t a n lcmerllar)' I.no " ledge o f astrono: 
l'refc,ence \\'ill he gi,en 10 appliG1nt< " 
practica l experience in 1el escope op<" rai: 
1n ma intenance and repair of mechanical 
,t rumenL and electronics equipment. In ,, 
e,,ted persons -hould su bmit their qual i , 
11 n 10 a te llite-Tracking Program . cn: · 
..onian Astroph y ica l O bsenaton , 60 Ga r.: 
St .. amh ridgc 3 , Ma s. 

l'ERKES OB ERVATORJ' 
LO ES N I GHT EN I .VEER 

Fra nk Su lliva n , for man y i·ea r the ni~ 
engin eer a t Lhe 40-inch telescope ? f \'er~ 

b en •a tory, pa sed a1,·a~ on . o,eru : 
10. 1956, a fter a sho rt illne . He ,,a b-, 
111 I 73 . Hi interest in :i -1rononn '' 
,timu la ted by J . A. Parkhurst. 

.\ lo re tha n L\\'O gen eration of a tn .i 
111crs, " 'o rking at the Korld ' large t r f~. 
tor during the first h alf of thi en11.:: 
hal'e had th e as i tance of indefatiu:;t 
.\ Ir . ulli va n. he obs.eners ,,·o uld ha:1 
hifts du ring the nigh t, Lut th ei r ht'.? 

"·ou ld remain from sundoh·n t0 unup 
h is unselfi h devotion to ob t- n ·ati ci:­
.1 tro no m . 

ti le roo fs b • pl ac ing magnets, wrappec 
pla tic bags. a t 1he exits f':oru down po t: 
Th is \\'Ork wa report d in a hon p3 ? 
in cien tif,c M onthly in 19-lO. 

At th a t time I p ropo ed es tab li hi n~ 
l lie ting sta tio n on a oral i bnd. : 
mo te fro m ex po ure of igne II r, ~ 
"·here r g ul 11 r colle tio n could be 111°, 
J nd tudied for a y a r or longc1. 1 • 
p lan wa 10 ere t ' n n orro i\' roof fr,, 
"·h i h a ll clr.1inage ,,·o uld P3 i li rou~ 
tra p . T hu ' ,nagn ti a nd nonmagn~t 
o lid a lik could be r mo,·ed n t iud_., 
Ra in ,~a . hing wou ld be upple111cn1ec I 
>IJra, ing the roof. t ma ke di~ L I: ni,• 

' ··d e nl"rtal \\' il~htll reg ular and to pro, t r-- . 
fo r 111e1 o r sho1,·er • I L "°3 a l O 11.&J::t""·' 

. ,. ,1 ui> ;i t differe nt la1nud,, 
,W ltOIIS ue C • I f I 

·uch a proi-:ra111 ,,·ou ld bt' ,dea or t 
1111 c.: ri1a1io11al ·co ph ~ ical \'ea r. 

H . H. ' I ' l 
/\tllerica n Meteorite ·l u 11 1 

'\ ' ) ·.: :,~r ~ ,' -J -"!-l : 
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nh atclli tc 

'Ian fo r the on !ruc tion o f a sma ll , 
nanncd , earth -c ircli ng a 1c-lli te vehi le 
!->e us d fo r ba ic ' icntific obse ,·v~ ­

·1 during th e fc, rt hcnm ing l nt crna -
1al Gcop h ysi ; al Year ( IG'/) ·.,·ere .111 -

inn:-d a t th e W hi te 11 011 o n 29 Jul)• 
Dede V,1• Ilronk , pre idl' lll of th e 

tiona l cadrmy o f cie nccs, ;rnd /\b11 
\\"a1c rm ;in, dirr, 1or of the Nati onal 

cnrc Fou nda tion . ci 111 1,1s expect t 
nplrte th e sate ll ite d eveloptn nta l 
rk in ti me for a sue c. ful laun ching 
inc or m o re , T hick dunn!! t he IC Y, 
,,·riod sel ected du r ing 1957 and 1958 
" ·o rld -wide obsen ·:uions in the fie lds 

·hr ea rth . ciences by some- -10 nations. 
rhr sa 1e lli1 c prog ram " .'" ini 1ia 1,·d in 
·1pliance \\' ith a reso lut ion pas cd hy 

pccial ommit l<'C for 1h r l nt crna -
1al ,cophpica l Year ( the " C. A G! ") 
1, Rome meeting in O ct. 195 1. T h.: 
,lu1ion read.: '· Jn vi e-"· o f the g re:11 
><•nance o f ohse n ·a 1inn, clur111)! r,; ­
-~cd periocL< of time of <'Xl ratcrr .<trial 
ia1ions and geophysical phcno m cn:, 
he uppe r atmo. pherc, and in ,·i w o f 
ad,·;inced ~ta lc o f presen t rnrkc1 tc h ­

ur<. CS:\C I rccon1111cnd s I h. I 

u_g ht hr .c:i,-cn 10 the la1111c h inc: of 
ill <:1 tcl litr ,Thiel,·., , 10 liH·i r s, icn1ific 
n11nen1a 1 ion. a.nd IO th, · Ill'\\ ' prnh-
1< a~,ocia 1ed "i1h ~a trllitr ,·:-p ri ­
,1- . such a s po\\'er upph-, te l 111 ·1e r-
. and orienta tion o f the whiclc." 
,ila r re olu1ions \\'C re adop t d in S pt. 
.J at m eetings of the l111 c rna1i o11 a l 
,on o f Geodesy and Geophysics a nd 
l111em a t iona l Sc ie nt ific Radio Union . 
"he sa tellite, intmded spe i/ica ll y a nd 
rrly for c icnrifie uses, is be ing d eV<· l-
d wirh rhe techni ca l a rlvice and as­
rnce of scientists w ho ha ve long bee n 
aged in r esc:i rch o n th e upper atmos­
re. The White House a nnouncem ent 
I tha t the D epanmc nl of Defense wi ll 
•\·ide the required equipment and 
liria for launching. 
·ormal notification of the inclusion 
·he satellite project in this country's 
1· program w.u communicated to Syd. 
Chapman, prnident of CSAGJ, hy 

~h Kaplan, chairman of the U.S. 
ional Committee for the ICY. Kap• 
wrote: "The panicipation of other 

iOfll engaged in the International 
•phy1ical Year program i, invited, and 
his end we wJJ provide lull acientific 

m 

w .. of Science 

inronna •ion on 1hc o rbi ting ,·chic le ,o 
1ha 1 01hrr na tions ma moni tor 1hc d c­
, ·ice a nd m a ke approp ria 1 b rva 1i on ." ' 

n r- n 1ab lish ccl in it o rbi t, the sa 1c l­
li1c " ·ill he abl e I 1c lcmc1er in to rma­
tion l ,1 ea rth a1 111 oncl it ions in the 
ou 1cr cd..:c of the atmo. phcre. It ca n also 
rep,1rt nn cx 1ra 1crrcs1ria l rad iations and 
pa rti ri<-s 1h a1 arc hic ldr d by 1hc earth "s 
.1 1111osph c rc- ultra ,·io lr 1 rad ia t ion , cn<-
111i e rays, 111 tcor., and so fo nh- 1ha 1 
hav ~ , 111 11,e_ innucnc,: n th e upper a1 -
1,10 plwr,• ;ind i11dircc tl)' a ffec t the lo"rr 
:i 1111 osphcrc . 

In th<' p. 1, ,·cnica l roc ket flig hts to 
n 1rcrn ' a ltitud e h:1\-c pro" idcd con id-
1·r:tlilc inf rmati on abou t the up per :11-
mo,phcrc. b111 such fli _ghts a rc limit ed 10 
,·c,i· hon periods o f time . Oni )' br u ,c 
o f ;, a t ·lli1c can <u<1ai ncd ob cn ·a1ion, 
in both spa,, · a nd 11111 be :1r hie, -cd . 
Pla11- .,re bei11!! n1 arlc for a ba,kr1ball­
,11.crl ,·c h, clc 1ha1 " ·ill o rbi t around 1hc 
,·anh fo r a period o f dars a t ::i hci~h, 
o f ?00 in '.lOO 1111 :ind a t a , elo it, f 
18,000 mi / hr, g r. d11a ll )' circ ling !~ark 
into th,· upper a 1mo, pherc "'here it will 
r\\·11111:oll)· d, in1cg ra1c ha rm lc sly. 

Th s:0 1clli1c projrct i · o ne im po rt a111 
part nf 1hc ·11i1ed S1:11cs pbn fo r scirn -
1ofi c \\ 11rk d11ri11!! th,· IG Y, "'hen srien-
1" 1.s \\' tll r1111duct 1hc 11111$1 comprchr n,i ,T 
~1 11cl\" nf 1h1· ,·:i rtl, n ·u 11 11cl cna kr 11 . 111 -
ten i\'C· imT,1iga11P11, 1h roug hou1 t h · 
" ·orld " ·ill lw carried ou t in 111 c1coro log)·. 
l:o1i1udc :ind lo11_g i111 dc d et nn ina 1ion<. 
gco r11 :tg. nc 1is111 1 g r;n ·i ry m ca urcn1 cnt . 
io nosphrri c phi•. ic:, :i uro ra a nd a irg lo\\·, 
o la r a 1i ,·it)', cos111 ic rays, g la cio lo_g ,·. 

nceanogr .. p h y, sr i 111 o logy, a nd ro ke1 
x plo ra1ion o f 1hc upper a tmosph ere. 

Ea h o f th e fie ld · in th e p rog ra m is 
·ltarac tc r izcd b)· its g loba l na ture, a nd 
manr a rc re la ted 10 so la r-cncr )' flu c1ua-
1ions and di sturba n cs. Th ere " ·ill be spe­
cia l emphasis on observa tions fro m loca ­
ri ons tha t a rc usua ll y in a ccessib le, suc h 
as Antarctica- and now from sa telli tes. 
Measuremenrs must be m a d e simulta ne­
ously so tha t th e rela t ionships be tween 
fields can be d etermined on the basis f 
world-wide coverage. 

The list of nations that wi ll parti cipate 
in the ICY program includ es : Arg en tina, 
Australia, Austria, Belg ium , Brazil , 
Burma, Canada, Chile, C zechoslova kia, 
Denmark, Finland, France, East Ger­
many, West Germany, Great Brita in , 
Greece, HuJJgary, Iceland, India, Ire-

b nd , hra I, Ita ly, J pfo, Mcxi o, Mo­
rocco, N eth erla nds, ew Zea la nd , Nor­
" ·ay , Pakis ta n, Peru, Phi lippi nes, S pain, 
Swed n , Swi tze rl and, Thailand , T uni i:i . 

' nion of South /\f ri c , .S .S .R ., ni 1cd 
S ta les, and Yugos lavia . Ea ch cou nr ry will 
pla n a nd execu te its own prog r:,m, un­
der a gene ra l p lan dc,·clopcd an d oor­
din a tcd by th e Sp ial o mmittce fo r the 
l n1 crna 1iona l Gcoµ hysica l Y a r. 

T he- .S a tional Commi ttee fo r 
I GY, esw blishcd by rhe a tiona l Acad ­
("111 y o f S i n , i in cha rge o f plan ­
ning, direc t ing, and executing thi s cou11 -
1ry prog ram . Th com mi11 cc and its 
1cch ni al pane l\, whi ch includ e m a n) of 
the na t ion's leading- gcnphy ici~ts, ha"e 
dr\"clopecl 1he program in coopc ra1io11 
" i1 h a numbe r o f 1111 i,·cr 11i cs, ins1i1u-
1io11s, and agc nci s. Fcdrrai pnm orship 
and uppon ha been nh1aincd by the 
,o n11 11i 11 c th m11g h the . · :11 in na l Sncn,c 
Fou 11 da 1io11 . 

c rcc • 111 the S k y 

T h foll o"' ing e.-ccrpts a rc d r;11, n from 
:in ccli1oria l c111itlcd " Scc n ·c, in th e ki " 
1h.11, ppc:irrd in 1hr -I . \ 11!! . is,11e of the 
.\l,,u · Y 11rA Ti111 n . 

··_.\ f, ·" · Senatoria l , ·oicc, h:i ,·c bee n 
rai<cd 10 prn1,·st :,gai n,t the Pre,ick11 1·; 
,11 1cn1i on 10 te ll the " ·oriel . . . "h:ot in­
f11r111 :nio11 ma i· b,, 1ck111c1crc-cl 10 grn11nd 
, 1:i 1in"' by 1hr ani li.-i .tl sa1,· lli1 r, th:n 
arc 10 I, srn 1 11p in I 9S 7 or I 958 .... 
For years " ' C c l11ng 10 , .-acts 1ha1 ,,·ere 
110 sc r 1s a t al l. If " C p:ii d :i ny a 11 c111i on 
10 the protest ing cnarn r,. u r ph)·<iri<t< 
a nd engineers " ·oul cl ha,·c no th in)! 111 , ;,) 
,11 the a 1on1s-fo r- pc:11·,· co11fen- 11 n· in 

H' ll f ' \ ' :l. .. . 

'· Ir the , O\·i,· 1 U nio n pl a 111. :, ~- 1.-l ­
li1c in th(' skr ... it \\' ill fi ncl O UI as n11H" h 
:1, ,,·c ca n ah 111 th e lro 111 ic- r o f 0111, ·r 
span· . .. . 

" 11 \\'Ou ld be :1 m is ta ke no t 10 p11bl i,h 
a ll tha t \\' C 111 :i , · d isco, ·er ahou t th con­
di ti o ns 1h, t prc, ·ai l 250 rnil r . a wa y fro ,n 
the ea rth , c, ·c n 1ho 11 !( h . om c rhi ng o f in­
di rec t m ilitary us 'm a)· he im pona111. 
.\1fo rc impo r ta nt i t he p res n 'a t ion of 1h 
p irit th a t 1hc Pres ident in fused in d w 

recen t "summi t·· o nfcrc11 cc a t G enn·:1. 
Hi will in° ncss 10 poo l ou r knowl edge 
o r th a tom \\'ith 1h:1 1 o f o the r na ti o n. 
fo r m a nkind "s benefi t, th e emph:i.s i tha t 
he has lai d on th e pea cfu l u cs of the 
a 1o m a nd now h i prop sa l to m a ke the 
know ledge 10 be ga ined by a n anificia l 
sa 1c llit c co mmo n p rope rty, is a ll in t he 
h igh t raditio n o f e ience. 

" T oo lo ng ha, ·c s ic nL i I been muzzled 
by fo li o, ing a po li cy of sec recy ncce sa ry 
o n ly as far as stric tl y m i li 1:1ry m a tters arc 
concerned . The President has ta ken a n 
imm ense forwa rd tep by re tori ng r rce­
dom o f c icntifi c d iscussion 10 its o ld 
s ta te." 

SCIENCE, VOL. 1n 

r 
I 

Kr biou:a 

n 2 A1 
v,c pr sid, 
nois, fil d 
S ta te Supr, 
;co,gc D. 

o r the Cni 
basC" d o n i, 

rluded ,n 
Krebiou 11 : 

Th co, 
studying r 
sho"·s pron 
and 1ha1 a 
ings h y h: 
;ind med i 
I her r mc-~1 
~ ram~ to ,. 
in,·itrd in 
and h i, pr 
su hj ,·rt :h 
jou rn:11 _- · 

The 1'.r, 
4 years a11 

anno unced 
disc lose th 
su,pen ion 
.\f,·d ical ~ 
ca n .\fcd i, 
al Rc<t'ar, 
n rabl) nn 
n, ,, ion 0 

poi 11 1,·d u 
."1odd a rd 
t he 11i:11cr 
a lc:i ,·c of 

L"Yera l 

I d d ard 
d c ncy a; 
fidc 11 .-e .. 
or trt l~( ,·,• 

j1>i 11 cd tr><. 
:..i, ·tin 11 o f 

cbrd ror r 
an d in1,-., 

c µt emb.· 
as h rad 
:--c 1c11 ce. , 
pro fes, r 

" ·o rk " i ii 
a u p, ccs, 

S 1odda 
co 111 ro, ·cr 
o, ·c r Kn 
r,·ad y to 

Judge } ' 
Supe rior 
s1 rain in§: 
book b~· 
m ea ns 1h 
ou t hc:i 
a ddit ion 

'' t'"r .... h " 

Krcbio:,·1 
K reb iou, 
oois COf'1' 

Comm 
th e C hic 
" R est raLn 

19 AUGL--S 



-<l . 1 h<' <' t rmi photometry o l 
mrt' indic.:1tnrs. 11 r h as eph cicl 

no,· e. b longing to Lh ese nea r h 
·ms c-.111 b h.:1nctlerl fa ir! we ll b 
tngr;iphic m<' thods i£ the ct ta .:1r 
[><'rlY r.:1hhratc-d nn OITC"C t sc-a lc o r 
:nit11rlc-s 1:or 1h" purpo e . ven• lai nt 
11;ard •c-quc-n c- have b n c-s t:il>lish d 
h the photon count e r in thr e o [ th 

1>1 n le-ct cl , rea \ . fl aa cl h a5 
•ach uM:'"d tl1C·se seque nce-. along with 
e , !\NI Cepheid ,ero prnnt . LO c-s tima t 
1ew mod11h1, for the \ 11clromcda ga l-

or 24 2 m gni tuclc,. corres rxi n ling to 
dt\t.ancc o f a lxiu t two anillion lig ht ­
rn. 1 hi~ rcwlt ha been tcllla Live ly 
,firmed by dire- t photo le tri c oh r­
ions of red gia1111, in the o uth eas t 

In or that gal:ii.y. incl11cling t!ic s,J r 
,duch cr,unt, :ire gi ve n in F ig . I 0 . 

I he counter has a lso yi lded a n im ­
lla nt re1>1al1 hearing on \tella r pop11la ­
,n, It has ,hown that th m a in 1>C· 

enre, of glohul;,r cl us te r, a rc co111pri ,c-cl 
\t1hclw;ir[1, I his wa cli•uivt·t ·cl f rom 

e pho10111c·tn· o l f. ,i nt , tar, i n ~ lc·,, icr 
(ka turc-d 111 th e ccntc ~ o f this i,su r). 

rhi• chart of .'\ I I 3 i, from a :wO-i nch 
p howg,aph . a nd no n he u ·d ;, 1, a k • 
to the feature pi u u rc 0 11 th lo ll o ,v in g 
pagn. ' umlx.-r id n t ify , ta rs rn ea s• 
u,.-d phn toelcurica ll y h D r . l\ ~11111 . 

he H· llow magni 1ud e~ for d ie 111 1111 -
l><·r indud d on the d ia r1 :u e : I , 
10.i-1 ; 2. 12.03 ; 3, 12 .04 ; '1 , 12. J,J ; 5, 
12. 1!">; b . 12.H; 7 . 12.6 ,1; 1:1 , 12.8 1; !I, 
12. 5; 10, 13. 14 ; 11 , 1:i.28: 12 , 1:1.,1<, : 
1:1. l ~.1~; 14 , 11.' 0 ; 15, t ,J.81 ; II, . 
15 .01 ; 17 , 15.07 ; I , 15.17; 20, l it .Or, : 
!!I, 16. 10: 22. 17 .0!l ; 2". 17 . : 2tt , 
Ii .! ; '1.7, 18.3,; 3:!, 2 1. 14; !!3 , 2 1.'1 0 . 
• lot· ,11 .. , ll l '" ' cl ,-; ., l l' J' l l ' M ' lll 

lllllllll<' "' .. re . d :, p lt·tl r, ""' illl' 
11 ono111 it:i l J o u 11 ;, I. " 

. nd i l h , s now b n confinn d in M s-
~icr !I . · urth r wor n o th r c lmt r, 
i in prog r '-'· Th rcsu lL .ipp;irC'ntly 
m an1 tha t Lh f;imi li , r ma in sequ 11 c for 
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J-o I. W 

2" • I 
21"" 

II · • 

4STRONOMICAL SCRAPBOOK 

f'"'\NP. of the molt fa mou, met.eor i 
v ,,lu-notn«'n■ oo r <-oml h a pp1·11 ,·d 
,,a frl1ruary 9, HIIS. Thit 101 lo,11( t,, •. 
u-wid to laa"c: bc:.cn I proc.cttlou o f a h<11J1 

Al ,,t"ballt. 1nOYln1 "rry •lowly from 
.,,nu,n ID hon■on bt nrarly che .:t m • 
,1ct., 111e11 l,om wCIIC.ttn ~nadll , u row 
~.,,,..,,.._ Ohio, Nrw Jr,..,.y, and lle,. 
wiu.d• &G w. equauw-a di,1 .. u c.r of ove r 
\J,(Jlt.U.., 

,. WN, ..,,.,...,, -•hU.,,rd J,y c. C. 
Wyli.t "9 111941 u11, dine widrly tp■u-d 
,,._.,..,. hAUl ""' \'&Nt:d tht ll lllt' 

~ • what reatlr ""urrrd w11• 11 11 

tntNIM t. urdJ,ury mrtror .Jmwrr 
t■t~ dun • UW QleUW,r ic JJN.1<.N1im1. 

t. .. ,n IO, ...... UW IDm• i111r,c• IIIIK 

~.....,_ ol the Clf'Jain•I idea of 11 

~n ol w,,u,,,,-. fur if d~ wurw 
and "dodtf with wbk.ft tuda bodiN 
appruada ah. ...-di were I.v111;,l1lr, tlicy 

could ·~ captured U 11&e1u .... , d1dl111i 

-· 
far e111111gh ,,1 ,. ,1 ,. 1h1· 1·,11 th\ \I ll I.rt t· 111 
av,11d d,·, 11 w111111 111 th ..- .,11110, ph t- rt· 
t he f:t t • 111 .,II 111d111.rf) 111e1ew , 1 ltt'\ 
wou ld 1h1·11 lie th.- t p r· o l hrnll lrmlnl 
fo r i11 C. . \ ·1 ,1111ha11(ll1'• 11111·11•11t· ph,110 

g rapliil &<·, 11( h """' 1111d1·r w.11 .,1 111 1· 
J., ,w,· 11 )l1,n1.11 0 1v 11 11> 1 1lw hl\t m 
1ai 11 ..-d 1· 1111 11, hllh 1111 ,d c 11 1 11 1JL11 , ,111d 
1,111: /1d prog , .11111111111;. 10 di !>1111t·1 .ttltll ­
t i1111.il ill lli11· o l 1h r r, , n h . 

ll 11 w a h p11il1 1:111 ,d •. ,t ll111· \\11111111 

.i ppi-ar to ,111 11h"-rv1·r 1,•,1• tl1 •• 11• ti 111 
d i-li,il 11) W. 11 l' u .- , 111g i 11 l!ti;1 I It" 
, l111wt-d thot ,t 1111·1i-111 Il l' r>tl t' lout 111 
1t i .. 11ir 1cr. 11·11,h 1111; 111 JII u1bi 1 !WO 11111 • 
. IJU"f' tht' c,111h ' a. a.11 1 IJ1 . c1111ltl h e: J 

1,, il( III ii• JOtl1 III Jl( llit11dr d i t1111 n, , h11t1>1 i; 
l> y 1d lr11t·cJ a. u11hi;h t I t uuld r ,r111 l1I 
1111 unua.11. IJ , l111v 1110 i11K t I up1c 111 • 

"'·"'· 01, , ..... 111 thh .. ,, 1 111 <1) \ II 1i .. 
pJ, Ii. If up Il l r u111h,wKh '• dlt h . 

u,111,ov ny _, l,ou t .i11h a... 1dl 11 J 

, t;i r, in th wl~ r neighl,orhnod i., on ly 1 
partiwbr ;ue lying nr;i r nn!' edgr <>f a 
m;iin-,eq11 e ncr h:rncl rml>r~cing dw rh 

nd ulidwa r h tl)gc th r. 

..,18 . 

·20 

--------s 

11,l( l .,, lt,l\t 111 IK :! I I 111 ll 11tl'h llllll"i 

11l11g1,1. ' " '"' l·.111 \. h1 Id th.ti Ill.ill\ 

1111·11·111\ I\Cll" ''"·"' t1·11 1·,111.,I 11,lht 
11,tlt 1111g 111 11 lt"lltll t 11tl11t, dlf>J>III" drq> 
111111 1111· , ·.11 d, \ .,111111,phnt· .,t , n I rt 

gtT l'·"'·•g•· I h" 111•1, " ·" rch1111ul '" 
1)1. \\1 1111.1111 1! 111111·1 11 f ·"t"•ll. ~11gl.111tl 
.'\1 ·\l·llhl'i1·.- . dt l' 11h-,1 l 111g,·1t· J. ,llHI Ill 

IKt,7 11 11· 1\1111\h ,ll ll,l ll ' III". ,,· I· Iii, ,11 
,11 g 11 n 1111 d1 e 11 1· l\lt' lllt' \ 1111 ca11 (1ml 
., 111t t1·11111 -..111'll11r 111 "1t·111 hu1011 .1 

1·,1111 ·" j11ln \ '1·1111• l-10111 tlir f,111/i tu 
thr ll uu11 ( 11111·,) 

I, II P"'""k th.ti ,1 llll'tl'"rl' •• 11rlhtl' 

lt.t• .il 11•,11i , h,·1·11 oh\1•nrtl ? I ht 1111 
fq11111kd report 11/ la,1 \ 11J.;11 1 1:S l' 

pl.1111l'd Ill IJ l I) (t"tllh r", \ ,h 11111/ ,.,,,.. 

1111pr, l'•'I: ' ti I h,·r " ·" r,1thc-r 111o11t' 

111 , 111t« u11111 tor tht· 1111111u·111.1n 11~p1,i. 111 

d1Jt 1111t" h.111 b,: 11 J,1111111 111 1'1::1 . but tilt' 
r.ip1dly 1111>11111; 11h 1 t d1 '" ,,..1 011 
I\, lllJ.;>tuhl In 11 J 111 , l)hot,~r.11\h , 
lll l 11rtl 11 111 to 1 ... J Il l' \ JU t"rtll tl , 1--1 .- 11( 

Jl-4»1IIK wi t hin -10,000 11111 o f the t"1 n.h . 
I hn t , n c.-H tthd.- . J cl.1 i , .1 

, h , tit tli>«II .. , '-" rc-porced b • 
(C:u 111111u<!d u11 J>tige J -I ) 

I 



r•pleus--4ox, 64X, 89X 
rnm heal Le119tlt 
'• " Objective Lena 
t Re911larly $125.00 

·~ rrying ca,c . \\ 'eigh t o f 
I• . \ 1. 25 I b,. 
.. ... ............... ... E T 82.50 

E AT THIS PRICE 

. •....... . .. Ntt 17.45 
••••............... Z'\rt 18. 25 
•.••••.••..•••• . ... ~tt 19.95 

...•.••....••.. . .. h"r:t 2 1.95 

.••••••. • •.•.•. . •••.. !",:(' t 23.95 
. . .. _:-,;,. t 32 .SO 

.. ....... . ... . . . .. .. . Nrt 3-4 .95 
Add IDo/0 F•d . Tu 

ROMETER 
• H•ndsome Styl ing 
• Preci 1ion Mo vement 
• RHds 26 to )2 lnch u 
Procluctd in Germany I,> 
r xp,en c r:iftsmcn - on• 
quc~ t 10113l,J c <1 u:1 I 11 y -
unbc:l1cv.1blt price! Cali ­
brJt<d 1n 1/ 100#, 1/10" 
~nd rnchC"s from 26" 10 
J2". J \ 'O ry µo, ccl.11nizr, I 
mttal ,c:1lt ,, 1111 l,l.n k 
.and r t<l lrlll"rtnJ.; r r ;ui 

1 - Cha.ni;c - f;u r - Very 
m:1h0t;.1ny s 1.a.in('J hanhH>oJ 

>r arrow shows atmo,-ph ... ·r 1c 
>W .s.e ts fo r rc( ,: r cnc:c n:atl,n,c 
h:. n,c. PoluhcJ br-a~s lu·ul. 
open dial r tvnJ-. in tr ic:. tr 

diameter by 1 ½""' dc('p. Ttll , 
rs in adv:1nce. 
.......... , .... :'>ET 3.95 

OX MICROSCOPE 
II FIELO Oil LAIOIIATOIIY. 
EHSES. 
~LOG'f-EHTOMOL,OGY-

~m I 
and lcp. 

• lullr ar, .. , ..... 
;: lipper 

Net 9.95 

. I.\Tl?O OM / CAL 'Cl( IIPJJOUK 

(Co 11Li1111 er/ from Jmgc JJ,/) 

pro min c nl profess io na l aslrono m r 111 a 
leading sc i 111i f1l jnurn ;i l, loge1he r wi1h 
full cl c t;i_i ls a nd a lo111plcte o rhi1 comp 11 . 
l,tllrnL 7 h r 111 .1 11 w;is f . l' c1il ( IRIO-IH!i.'> ). 
d1rc-ct or of the '1'0 111,,11,e Oh,c r va ton . 
"'ho,e lo n1rnu111 atio n to the F:·e nd 1 
,\ radc- m y o ( Sc ie nces wa , print ed i11 it~ 
C:n111/1lrs l/ r11d11.1 o f Ouol>cr I~. IH1 fi . 

Three oh,c n-c r, ,. 1w th e liodv . Lt·IH 111 
,111d D.,s, ier .11 T o1tl111"t', :111d 'L 1ri, ii-re 
a1 . . \ rt c na< . 2fi ,ni le, a11';1y. , 111 ,\l a rdt 2 ht 
11 1 th :11 ,·: 11 . ;11 fi:·l:, p .nt. \ Vh n L.1 rivi c' 1l' 
r,rst llfll t' tl thi, li 1111i11<111' olijnt. it wa:, 
loll' in th l' \lll llh . 11 car Sirius : it 111 0 eel 
''"" ly p:"t Or ion a ,ul into th e no nh . 
ll'c,t e rn , ky. ll'hne it , .1 ni ,hed hehi11d a 
low <l o ud h ,111k, 11 .,1:,yed in , igh1 for 
Ill '1'C'OIHI~. a nti ih ap p.1 1cn1 dian1t·1n 
,,·:" i1 :11f that n l thl' 1110011. 

Fir , t s11p po,i 11 ~ 1hi, 11 hj l'tl 111 bl' :1 
111l' :~·11r. I' ·tit , :ti, 11l.11,·tl i1, 1r;11 k. :111d 
11111111 1 to hi, "" I" i,,. 1h.11 til l' o h.,cr• 1. 
ti, 111, i11tli i:1 1('(I ,1 11 ,·llipti,.il orhit :,round 
il1t· t·. ,nh ll'ith ., I'" ' i .. d 111 rnol11 t ion of 
:..'. l 1nu 1 , ·1•1 llllltllll' 'i .11 1d -,~, ,e,011d,. · r 11c 

111<·; 111 di,1.111«· 11 .. ,11 tli, · (l 'lll t'I' .. r the 
l',11111 1:11111· 11111 li . l Xll 1 111iln. a ,11 1 the 
.. rl,i1 ,,I 1·« t· 1111·i, i1, II :H ,11117 . J' hndore. :i t 
pt-rigt..T - th t' 1i11H o l ••IJ"l ·1, . 11i4111 - 1li c ho<h 
11111111' " ·" ,. 1111", ·tl li1t· 1·.11 1 h \ ,11 rf;il(' 1, ; 

'' " " 7. 1 111iln \\ II\ thi, ' ""'l'ill lllll\ 
nlqt ·< l ''·'" 11111 t..1il1t I l l ' tn:,.: 1111c: d \\ ,1 , 

(',l\ih ,·, pl.1 i111·d IOI 1'1·1,1 : \ t k" l.1 1111'• 

.il,lt' .1 pp. 11 11i1111 , lh 111111 Jt .~ lt' ; ll t'f di t : lll (T 

lio1n c ; 11 !1 1 \\11llld 111. d ..i · i 1 ,1 111t.·, pn11di11 g h 

f.1 i II l< ' I , 

' " tl1t · .111di l'II(( ' .,1 111,· F1 ,· 11th .\ 1;1<l t·IJJ\ 
,,Jie 11 1l1i " ,, .1 1><1 ,,.,, rc.,tl 'i,tl tli c ~ J l ' ,tl 

l.t•l('I I il'I . < ,. tli '1n1t·1t I 11 1 :S:t' JJII IIH'. IJ C 

,n11t11H ·11t nl 1lt . 11 il1t · 11 11,11 ctl c ul :1ti 1111 

.._IJ1 ,1dd lw it ·, ,.._t •d 111 t.1kt · .11 1 tl ' "i,t:111t l' 

11110 , l ((Hll ll l. 

ll i11d,i.~l11 i, t.1,, . \\IH ·11 .111 .1tldi1iu11,d 

4 t..· 11t111 y nl c,pc: 1 1t ·11t e I)\ 111t· tn1r ;1,t 10 11 0 • 

111t·r, i, :l\ ,1il.1 h l, · 111 11,. 111 11'1 lh tl1,· i:tl,u • 
l. 11i1111 111 111t·1,·o r iil'ighh .11,d path, \\' :t 

, till ;i IHl\t' II \. ;111d l' l'ti t h;1<I 11111 re;ili,ed 
1hat th l' ol"1·11 a 1ion,, \\'L'l'l: - io11 ro11gh lO 

, 11 pport " '' It ;111 t la b11r:ttL' "' pl' r, 1 ruct ure 
of co111p11t:1tion . I I i, orhit de pl' nds ,ny 
< ri 1ictll r u po11 tltt· um e n a in n 1iina1c of 
th e d11 rat io11 nf, i, il1i li1y. T he 111-s<' 011d 
d11ra1i o11 re poned hy I .:1ri1·ic re Jc:icl, to 
a11 clliptit.: orbit 1h :i1 i111,-r,t·n, th e ea rth 's 
, 11rf.tcc twi tl' : till' , i" ,l'« J111b 11 1 the T o11-
lo11se oh,tr\'er> 111;1kt·, the orhi t around 
the earth a hypl'rhola . l' t' tit had arhi1ra r• 
ily avcrngcd 1hc,c d11r;itio11s lor his talu1• 
lations wilh sc,·t11 -pla rc lo1,;a ritl1111s! 

l'etit's ~i111ilar di:,i·mTry of a ,el111 1<l 
~uppo~cd t' ,irth ~;i1clli1c 011 Jul y 2:1, 18•1li, 
abo appears in \'ali cl . fro111 un cenaint)' i11 
the all -imponant eslima1es of duration . 
There can now he ha rdl y a 11 y d o ulH that 
hoth the,c olijcl t, were m ere ly o rdin a ry 
fireball,. Clyde T om ha ugh n eed not fea r 
having bec:n a111icipa1cd 109 yea rs ago, 
if he find, a sa te llite of lite ea rth . • 

J. f\ , 

( 

P.O. Box 216 

-
fl 

Wind Speed Indicator No. 410 T 
is mounted out-of-cloc,r and 1cgi l r spe < 

m il s per hour o n a n indoor incli .ilOr. Th 

dial ~ho"·~ speeds up 10 100 miles per ho111 

n;11c ;i ,m;i ll current wl11ch i\ 111 ~1\urcd o 

< a Lor . ,'\ o ex l rna I po"·c r source is re4 t, , 

< ,,n11eued b y low vollagc, tll'o-conductor :-,; 

ol c 11p roir,r i~ 10 inr h e . H eigh1 of pipe 

( \\' ill oper;, te ;11 diHance\ over SO feet 10 al 

111·0 < onduc tor, copper, o :1tcloor 1el phone , 

, h o uld b e pro urecl locally .) omplete, reat 

opera 1ion, wi 1h SO feel of wi 1e and p ip 
11·cight ·I Iii, . 

Wind Direction Indicator No. 411 
i, mo11111 cd 011 1-of-doon a nd lr·111\111i1, wi 

trnnp:i~, puin Ls 0 11 :111 indoor indic1w1 . 

h:1i l1- in ton1a ct, \\'hic.h tomplele .,n clet 11 i 

c: 11111 . The v :1 n e ;1,~embl~. 11hid1 require, 

.1 11in e -1011tln wr ca ble a11:1ched, 1he od1e1 

to th e e ig ht lamps of 1hc indicator. T he I 

t h e indi c:1101 for 1he direu1on lrom "hit 

:,L 1h:i1 1110111 e 111 . l)i ;i l i, ,11~ in c he, in 

d c p . The dial i~ plugged into 1eg11la1 l lO­

C:om11111e, onh l ,' '.!:it lt ol a 11·:i 11. Outd• 

i, l ~ inch , ::1hlc di :1111c1tT 1 1 i11 clt 

C:0111plc1e \\'illt :ill lee1 nl t:1 ble. (. \ ddi1 

1 oi I ol :j () I ct.) 

Compass No.491 h1:1bl , 

1111< · 10 t t· l1 til t' di1 n1i1111 of 

th t' 1l'i 11d \l'IH·11 11111 -.,f-d nor, . 

R 11ggcd ~-i n r h 111:i I olln pbs 1i l 

t :" c ,,·i1h hinged to,·cr. J ew­

eled <ente r. e n i1i,·e ba1 

11 e ·d lc lo ks :n110111a1i ca lh 

,d1e11 c:1, i, rlo,ccl . $2.75 

Desig 
No. 4 
\\"ind \ 

"'e;11he 

n :1 111e11 

h o1 i-e 

~ign 

ple1e 

~0" an 

'.\O" :in 

Wind Vane No. 4 
for h ome or , i-age. J 
lengt h wing free! o 

lor four comp:1 porn 

. n1</ f n, I 

s 
194 Nassa, 



By-Products of the Search 

for Natural Sate II i tes of the Earth 
C HAR LES F. CAPEN • .J R •• ' ew \lexico College of A gric 11ll11re and \lechanic A rt 

I I 
I 

----,,_. ___ 1,..9~5· :, sptc m:llic 
photogr;ip 11c s<.:a r 1 for mall 11nl11rnl 
sa te llite o r monnl e t o f th e e;i rth wa s 

begun a t Lo we ll O1.i,<.: r vato r y in Fl agstall. 
ri10na . l 1 w;is co11d11ued h y Jvd e \ \/ . 

T omb;i ug h for th e Offi ce of Ordnan ce R e-
sea rd, , Ordna nce Co rp,. ,\ nn y. 

T i,e ~~th e: ,c:1 r::h Gt 111 e 111 ,1 
close inl.Jun0~ •·hc n ce rtain ""·,·c·, 
zon es o f th e ,k )' :1un,ihlc fr11111 tlu: 1,,,"'eJJ 
Ob e r\' il lory·., l:r1it11cl c of :F. 0 l :!'.:'1 11<1 11lt 
had bee n cn\'c: red . ,\I r. T o nol,:011 ,g lt . \\'h 11 
11orrn a lh \\'orb :r, :111 :"1101111111 t-r :1 1 \l' lt1tl' 
a nds l' n " ·ing C: ro1111cl . is al presc·11t .1 :t' 

,ea rch pro fc»or :11 :--·1·" · ,\lt-, it" C:nlk" c 
of t\g ri< ulturc :11tcl ,\l n lt .111i< \1 t, . 1,,;711 
which he i, cliret1i11g :, to 111i1111 :11io 11 ol rltt· 
sea rcl1 :u :i n nb t' n ing ,1 :11 io11 in F t11.1d111 

r\ s recen t!) dt·, tril1!'d In ,\I r. ·1 nmh:rug lt 
in } el 1~,op11l11011 . • th e I cg ion, o l 'I'·",. 
neare l the c;in h arc, irgin lreld for ,111 lo 
ex p loratio n . T h e :111g 11l.11 , dmit) " ' ., 
clo e ,.otdlitc wo uld l11· , t· t y great. ,o 11 
co uld not lie rcco nlt-d 011 11or111a l ·"tr11-
nomi ,ti plu,wg r:, pit ., . \ t tlt l' cl i,1.111, c ,,J 
the m oon. :r n object of'""' rd ln 111 i1, :111d 
less l11an 100 fee t in dia11 1e tt·1 " ·111 rld IH· 
abo ut 13th mng nitnd c, p1oli:tl,I ) dt·te<I · 
able o nly h )' ;i fn t c;11111-r:r driH·n :r1 1ltc 
proper angubr ra 1c-. T h e :1«or 11p:11t ) in_g 
chart (fig. l ) ,lw \\'S ,1cll :1r 111:r g 11i111dc ;,, ;1 
functio n o f si , e :111d di,t :111«·. ;",11111i11.~ 
that a n:Hural ,:ll cllite \\'ll11ld l'roh:ol,h 
have a ro ug h surf:1t c ;i 11d . lik e the 11wo11 . 
wo uld reflec t o nl )' ;i hout .,eve n per ccnl of 

the incide nt sunlig ht. 
There fore. our basic m ethod o f sea rch 

is co drive a fa c, wide-field camera ;i c a 
r.ice expected to conform with th e angular 

• hProposcd Geodetic Tri:u1gulation From :in L:11 -
mannrd Orbital Vehicle hy Mr~n• of Satcllttr 
Search Technique,' ' Cly,I< \V. T omhau11h, /1111rnal 
of th, American Rock<! Socirty . 15 , 2.12 , ,\l a y, 
19S5. 

diagram. l)de T omba ug h h ::t " ::issumccl th ;i t ;i It ·po tlt{' t ic::i l 
i sce 11 a 1 full ph. ,sc (o ppo,i1 e 1he ·un in 1lte ky) :i ncl tha t it r eOcc ts 

.,1·, (·11 J'Cr 1e11t o f the ,1111lig h1 b lling 011 i t. A sa tl'llit e i11 are;i " :\" co uld be 
lm11tc l h i· i:x i,ting tt" lt',u>Jl<:S \\'it h stanclard dr i,·cs; in " II " i1 should he cl t: tcc1ablc 
.,-i1h th e f/ 1.ti Sc l11 n icl1 a rrcl ·'l't'r i:,J clri\'c "'cd in 1hc O rcln:011 cc Corps ·a tc lli1 c 

, t'an It ; i rr " (:" :o 11 :o t11 r:d satt' lli te ,n .. ,Jcl ht· c ,·c 11 111or-e dill, n dt to <li scon : r . 

' JHTd "' ., ,.1tclli1 c .,un" tl11· ,k) . \\ '!ti le 
1hi, p 111d 111c~ :1 lorrg .,1n-:1k for t":ttlt ta r 
in th e fidd . 1h e im agt· of ;i rr .r< 111 :1I ,;11 c lli1 e 
\\'t>1 old :•l'l'c.rr 011 1ltt· film ;1, ;1 p co i11 1 o r :r 
\T r y .~h91·1 tr;ii l. But ,i 111 c th e :111 g 11 br 
~peed of , 11 ch a l>0d y \\'o ttlcl 1111 t h k11 n w11 
in advan ce . th e prng r:11n c:1lls fo r re pc;i tecl 
.~un't')S of eac h .,k y a re:1 1, i1h t he c:1111 e r:r 
drive n a t 1n:111 r diffrrt' Jtl tr.1 t king r:i 1e . 

The h1111t w:r l>c·g1111 \\'ith a n 8,\- -inc h 

fig. 2. T he SJ-in h 
chmid1 .amera is on 

the l e ft s id e of 1he 
moun1i11 g, 1he K -24 
ca mcr, on th rigl11, 
wi1h 1hc roof of th · 

,1, li er rolled ba k. 

J, I.Ii S1h111itl1 c:1111t·t:1. 111.,dt· 111 ;111y l':rr, 
.r g11 Ii) th e :1111 :11t·11i;, C:h:rr ln :1 11d 11 :r ro ltl 
l ,n \\-c r , 11t t1t11 1lcd 0 11 1 ht· l .n wc l I 13-i 11 d1 
photng r:rph ic rdra cwr. (Th e l:itttT in • 
,trume nt h ;i d bee n w ed Ii) .\Jr . T rn n­
lia ug h fo r th e di co, e ry o l the pla n e t 
l' l 11 to in 1930.) Th e te leM:opc we re fi tt ed 
\\' ith a G ra h a m variab le- peed tra11 smis­
,io 11 d r ive. n ll ow ing 1h e tr;i k in !-\ o f s;i te l, 
lit es a t :r n y :111g 11l a r ve loc it y a nd . th e re­
fo re. a t a n · d es ired di ta nce from th e 

ea rth . 
During the n ex t two yc;i r o f th ~ se;i rch , 

two K-24 ;1e ria l c;i m e ra o f 2. -in h a pe r­

l llf wi th • kt;i r f/ 2.5 Jen were added, in 

o rcl r to ob1;i in 
age for th e clo. 
angular drive r:H th a n th 
a t h i · . 13111 a t u ch hig h ra te o f mo tio n , 
t h e lit o f th 13-in h d o rn o uld no t b 

k • p in fro nt o f th • 
w r remo unted un­

d e r a ro ll -o !f roof, as ho wn in fig. 2. 
M a n y unu 11:il p it n o m e n a were ?b· 

serv cl visu a l! o r r e orcl cl o n film during 
th l ng. o ld nig hts o f the sate llite p a trol 

a l Fla gsrn ff. n e ve ning a 3rd-m:tg niwde 

Febrttary, 1957, KY AND TELE CO PE li3 
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Fig . ~- The lu111 i11 om cr,, in or ch t· fire ba ll of /\ p1 ii 26, J C 0 G, from a 011 c-111i1111t l' 
. h1111dt e :-.po ·urc th :11 hcr:111 15 sc o ncl s a ft e r 1he fi re ba ll p:1sscd . Fo1 th · lirs1 
." -c ~ 0 1~cl • the ca m era was sta li o na r y, re o rd ing th e tra in as cit e di agona l ·u caJ.. 
111 _d '. 1s p1 c 111_rc . The n ch c a mc r:i ,,·a <l1 i,·e n :i t a rat e nf I d egrees pe r ho u1 . 
t~:11l mg th e 1111 :ige, towa , d th e rig ht. P.11 t, of the 11eh:oll tra in .,ho w a n up"·a rd 
ti " l' l.,cc m c n t. d 111· 10 " ' i ,uh :ol uf t. Co m pare t h i " ' i ti, Fi.t.: , 7. ,h0\,·i11 g I he :11•pl':11 • 

:,n n · o f rhc train ,, Hrn :d1 cr"·:1rd . 

1.rai11 cau cd b)' 1,·i11d h c,1r, )IIC1l1.1bl r ,ll :, 
heig ht rou g hl y 50 mil e :il>O\ c th e sur­
fa c <> f th e a rth . 

An o 1h e r . c h111idt expo ,111 e ( Fig . 7) \\':t, 
mad e 2 111i1111tc·s I :, , ·1n11d, a ft <T th e fi 1c­
bal l's lin:il /la sh o 1111 n l. The lu111in()m 
tra in h, d now becom e mu ch cli pcrs d and 
d i ton ed IJ y th e uppe r 1,·i11cl i11w a fan ­
like tru turc . Th e uppe r e nd <> f th e t rain 
was bl o wn 11 o nh east , th e ce nt e r , iig htl to 
the no nh , whil e th e lo we r e ncl ,,·:, blo wn 

\\'(; l\\':11d . n ,i ell' l IJUld l1 ,1\ e l> el' II 
au cd l,1 dill c1e 11cc, :1rnor1g 1hc \\'ind a t 

\'Jriou altitude . 
\ Vi 1h 11b·e rv:1ti m 111 :,d ' .rt 0111, 0 111· ,it1·. 

1he re wa, 11<> wa • of 111 ca 11ri11g th e he ig h, 
o f thi, por:i cl i 111 ·tco 1. It i, ho p ·d t h.11 
some o u,c n -cr in :111od1 e r p:111 of ,\ rin,11 ., 
m , • h :i ,·e seen and re nid cd thi olij cct : 
oth er repo rts wo uld be " ·c lco111 e i11 11rdc1 
to a lc ul::ite th e ab o lut c he ig ht, :111d " ·iru l 
,·e loci t ics. 

Fig. 7. Th~ Schmidt camera wa, wed without dri e for th is one-minute ex • 
poture of~ train of lhe aame fireba ll, 2¼ minutes afte r the meteor di sa pp a rcd . 

The inc:on1plcuou. ldnk o( Fig. 6 i now v ry noti a lJl c at th rig ht . 

ne o f the unusual ast roid.s found with 
the 48-inch chmidt te l o p during th e 

1alional Geographic-Paloma r Obse rva to n 
sky survey (pag 107 , J a nua ry i ue) h ;i, 
bee n named eogra/1hos b y i disco, e rer , . 
R . Minko w ki and . Wilson . It i, 
also known a minor plan e t 1620. al 
tho ug h a ft r its discovery o n ug ust 3 1 
195 1, it was tempora ril y d e igna tcd !!Vil 
RA ; th e pennan Ill numbe r , a no t ;i, 

ig ncd until late r , wh e n its orbit hco1mc 
we ll -e no ug h kno wn to imure its rerovcn 
in future years. 

Requirin g on) 17 mo nth to co mplc1 l' 
o ne revoluti n a ro und th e ~un . , co 
grn phos moves in a pa th whmc p -ri hl'l in11 
po int lie~ nea r th e o r b it n f \ 'c 1111, . \\ ' he11 
f:1nhe I fro m the 1111 . th e m ino r p la net i, 
a li11lr ou t. id <: of the orh i1 of ,\l ;ir . Prni> 
.,hi )' 11 11 t 11111<11 nn-r ,1 111,lc 111 d1,1111<· 11·1 
thi~ faint J tn oid <. 111 IH· 11h cnl'cl 0111' 

when it p:,sq • nc,,r the 1·. , n l1. 
\ n ording to « 1111 1,. ,1.111011, 1,, '> I it' , 

11 c J.. . Jr ... 111d C:. ll il11111 11 I tlH' l ' rtl\l' l 'i" 
11f ,:il if11rr1i :1 :it l.n, \ n~l'ln . (, c,1g1 ,'1 1h," 
"di ·'i'i'' " J< h 1d th i11 f11111 1111ll11111 111il1 ·, nl 
1h c l', 1th in l~l(i!J . i,1,l' I th.11 1 .111, 0!111 r 
111111nr pl.rrr l' I 11f l..1 w1,11 ,11li11 O hsi·11, 
1i1111, 11 1 !111· ,l\l l' l fli d .ti t h.II ltrtlC I , Ill 111 

11 w tl 111 1k11·11 11i1H' 1lr1· tl"1.,1 1e, "·"' .. 1 
tJr c "1J.11 ' ) Sl l' III 0111 j>ll '"' lll il .11 11•111111 

1.rl11 c nf tht· di,1 :111Cl' 11 11 111 tirl' ,·.11 th ,., 
th e ,1111 i, IJ :1Scd 011 ,i1111l.1r u li ,1·11 ,11io11' ,, f 

:1111>th r ., tc rn icl . Ern , . " ·h H It .1 Pl""·" l11 ·, I 
1,· i1hin l <i ,200 .000 mile, i11 19:1 1 

{; / .. 1.'i.'i I.I C: // r FU.\' .\ 1-./ 

Thc 11 ,d11 l11 c~, of l.rr,t.:(' tcl e\Co pn 
1,·u u ld uc 11 1u1 h i111 rt',1'Cd if th e ~rc.11 
" ·:,stage of l i.(\ h t in , 1cll:tr pcc t rog r;1 p h, 
LOtrld be .11oid ccl . \\ ' he 11 th e I OU-111<11 
relic tor i\ u,ed i11 pno r , cc i1r g. th e d"J.. 
o f ,t , tar's i111 :1ge i s l.1q~c :i11cl un tc 1d , 
1lr :1t 0 11I abo u t fo 11 r pn H ' lll o f the li g ht 
.rt lll :t ll • p ,t e · thro ugh the n a rro \\' Iii 
or the speu rograph . To O\Trco me th i 
dcln t. 111 :111 ) ) C:1r :1gn an .. image liter .. 
w:1> i11\'l' lll C<l by I. •. Bo \\'e ll , wh o i no" 
di rcuor uf ~l o u1n \\ ' ii II and Palo111 .11 
Ol 1wrv:1tori ~. but prac t ica l difficu lti c , 
h imlc rell i t, m e :t l the 1ck Oj>e . 

'· •. K;1p:i 11 •, 11 in-rsi 1 • o f R oche 1t·1. 
ha p ropo. <l a l ig ht f111111 C'I m ~<l e of ;1 
IJ un d lc of gla s fi ucr . T hese :ir !J.m pcd 
in c ircul a r fo rm a t ne e nd to re e in 
1he s ta r ' l ight ; a t the o th r nd the an 
lamped in the hapc o f th e pec trograph 
l it. L ight i " p ip ed " th ro ug h each fi be1 

b , 101:i l inte rn a l re n tio n . b o r p t ion 
a n d o the r l ight los c arc theo rc t i all\ 
about Ii e pe r nt in a funn e l tluc1 
i 11 t hc lo ng, a n in rca e in the cffi 
t;e n o [ a spectrogra ph ecm po ibl, 
b thi s m e thod . 

Ext n ive la bo ra to r 1ave b cc1 
m ade o f thi pr in ipl n i er i t~ 
o f R r he · tcr· l n- t itu t i Eve1 
tho ug h the: am di a t h a n 
p red Ll1 e image Ii e r lude u 
o f th li ght funn e l trc 
g r ph , the r a re m a ibl 

ppli a tio n in n 1 '· 
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""6 "gnt moved noi ele ly from nonh 
ouLh, appearing to be slowly fallin g; it 

)v d lo be the jec flame of a high -flying 
craft without apparent n avigation 
h LS . ome films recorded strange zigzag 
es of light ; these were meteorological 
lloon being rel eased at night for ee-
; studies by lhe a al CJ bservaicr, ·s 

peared the ne t morning at nearh the 
ame time. but eemed to move fa ter. a 

if closer to us. Thi time the, recalled a 
past experience of mine-the} loo ed 
and acted like a squadron of helico:-,1ers'. 
Thi explanation wa later confim1ed. 

Olher night phenomena ,en frc-quenth 
recorded on 1he satell:te- earch film, ,,ere 

7,000 niile • a um1ng a ir ular orbiq 
The off t bet,, en rhe /ir;1 and econd 

part of the tar trail\ 111 Fi~. :! and •I 1 
111 de lination onl). made mechanical! 
during the e, po ure h'itho111 lo ing the 
hurter. The m:i,n purpo. e of the h1f1 i 

"nt of a l)pical three-minute earch e x­
Fig . 3. f~ h on~ac1 r;~id1 camera, on April 19. 1955. The 
po ure wit l e 190 de=ee Jler hour. :-.01e I • • t of th e camera wa ,.,. • 
< riving ~ • ff •hi h divide ca h r::ir rr:ii l in10 two 
the d e lina_u o n o e~, '' bri ht meteor cro ed th e field 
P· n . nunng ~he e~p ure, a 1..-!;1 indi ca te bur,1~ of Ii. h1. (lo wer left ); 1h1 kening of ir 

ff • ( cc f>:l "'C -J . :--Jovcmher. :ig l:1 1.1 I 10n ,--, 
Fj(j ·t1y nnrl T clrsrnpr). 
• • • • 'I · . l ·1s1 n ··1r rr;111i;c On e u1on11n i; 111 •' •1 · , · .· · 

' hts were: 11011< u · •• , I tint ho\'t'rcd 111 form :i-
> • I ·1h,n-c 1hc lrct·top~. :ind then 
rn Jm • N · I 
o ,·ccl on ilcndy : pcr ·onncl :it the ;1;:i 
bscrva cory s tation .i lso noted _ch': p ic-

·hr·ch fitted the clcscrapuon of ,menon, " Th 
ll _.., Lubbock lights. e ap-e so-ca 1.:u 

\ 1'1>1DI lrJ,1 J\ ,ho \\'11 ,,, Ft~ -~-lllt'tcors. . , · I 
I I ,)\ [he rh111id1 ' .1111n., . 11111 I l< rccon cc · 

mo I spcn;1n1Lir 111t·1< ·or "·" 1li.1t .,f \p1 II 
ii. lil:jf,_ c.1ught "'"1 '""' nf d11 1: 1..1_.11 
ft-n~e, < ur,11,; • ,.., I • , lt'"td.11 In c 1111111ll< <' 

Ure 'It I cfri , i11u I.I((' .,f l ,' li 1kg1ln l'l'I po~ • , ,.., 
I (·1·11,· dri1 i,w I.lit' \\'011ld ht· l ' lOllr. .-, I 
Pcncd to m;11d1 the .111,1.;11!.1! ,dnu1, " .1 

• I <t· nf ilu,ur atellite at a ~~occ111nc < i-1.111 . 

to facd11a1e iclrnt1lication of 1111.1ge nf a 
1ell11r. If rhc cJm1·1:i ''lh 10 11.11 ar 

rhe r, ,Hr ;ippJrcn1 111 11011 the , ,11dl11r 
image \\ould be two ,101 . one .1bmc an. 
other. rp.ir;itrd ll\ the .1111ou111 of the 
ofT,er . uch p.111~ f •magc "•>111<1 1101 be 
e peered f rn111 '11111 dcfecr ,1 nd nth er pun. 
nu, rfTec r I II the more Ii ch e, ent 1ha1 
1hr , .1tcll11e Im.1gc ;ire 1hr111 ch e, 1l•nn 
1rarf,, rheir rcl.111,r lcngll, \Hllrfcl /.:tit' a 
111c.H11re of 1hr 11h1crt' cl, 1.1ntc from 1hr 
e,irth 

/ lie frrd,.,lf nf \ prrf 9th \\,1 of . p 
p.ire111 m,11.'(1111uclc- - 3 '> nr - I . . 1 brighr 
.11 the pl.rner \ u111s . .incl II left a furni-
1111111 tr.1111 , 11il,Jc for 11 m111u1e 1n the 
11111h .. r11 , , I h1, 1t11·1c-or :ippc.,rcd JU t 

.,hmt• 1'l11 Oph111d11 .inti p.1 rel he11,cen 
'l .1111r11 .,11d lk1., c11rp11 11110 L1hr.1. \frer 
,,c, ul1111c; !lit t,rr ·12 I 1hr.1t it heg.111 to 
11.,, ' , 11 1tr11111t1·11th .111c/ fi11:ilh burned 
n11t 111 ., hr1ll1.1111 '1111'\t nf ligl11 p.1 I -, hrta 
Cc·111.,ur, J hl p,1tl1 1 clr.f\,11 111 Frg 5. 

J lf1c111 u .. 111h .1f1tr rhe 1cr1111n;il burst, 
1111 c J1111idt c,rllllr.1 \\ ,1 turned 011 thC' 
Ju 11 1111r,11 tr.1111 ,rnd ., pre IIIH' ( l· i_i; . ti) wa 
111 ,Hfc 111 r,,., p.,rr, · "11l1out clri,c fur fi,e 
,uond . 1h<11 hllh ;i driit· r.1te of 1, 6 
dc~f lT pu ho ur fnr on< 111111111<· It i, , 11-
clcn1 th.,t tl1t 1r.1111 "·" <f111C h cl1>101ted 
I)\ \\'111d .11 cf1Hn1·11t .tl11111de in tl1e up 
pi·, .1111111,pht·ic. '" 1111lrp1e1;11i1111 ~e-
11ui11·, , i,11.d11i11~ tlte· dicer of ihe raprd 
''HTJ'lllf.! ol ihc c.,m1·1.1 1>11 thl' ,h.1pe of 
th(' 1r.1111. hut "11h th~ ,11CI o/ th t' tar 
11 •1,i- I /ou11cf 1h.11 1hc- uppu 1'·11 t nf rlie 
11.1i11 \\ , l\ 111,n ing un1du·.1,1,\,Jf<f :u .1 rate 

"' I I dq~lt'(' I'' I lfllllllf(' 111 llflfl. 

I Ill' ''"" I \\ ( \( I 1111 ,,, 111 .. IIH'(l'llf' II .1111 
I\ :l 7 dl't:fl(\ '""!.: • .111d ·'f'fH',11\ (/) h.11(' 
h.,d ., hn111.11d d, 111 of o.,· dq.;rl·t· per 
1111111111· ul 1i1111 h ., id11,k. tl1t· 111111111~11s 

I I • lllftnc lod,\\1 e 1r.1i11 \l'(' lfl( ' C '" 1,1\l ., (II . 1e 
r11t.11i1>11 ., 1111le the' '"' I of .1 kinl.. ,11 ti 
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h ' h a peared at 2:34:45 a.m., • fireba ll of April 26, 1956, , .' . ~ of i path. The tar 
film that tteorded the bright h brig hter near t.he !11'dporn I t of the path of the F'ig. 4 (left). Thi■ u. the ~-2! how the meteor sud~cnly ~a~! ::;~ of Fig. 5 (right), which , a p o 
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Mystery Satellite 

In February 1960 a station of the orth American Air Defense 
System picked up a radar echo from an enormous space tation 
orbiting the Earth. This intercept caused panic and alarm 
throughout America's and the Soviet Union's Defense 
Departments. It was the wrong kind of orbit for a Soviet 
launch. The space station was in a polar orbit, whereas the 
orbits of Soviet satellites were invariably inclined at 65 
degrees to the equator, which took the satellites over South 
America and North Africa. Apart from that, there was no 
booster on either side of the Atlantic capable of putting such 
an object into space. American scientists had calculated that 
the weight of the orbiting station was around 15 tons. For 
three weeks the Americans kept track of the space station, 
then it vanished as suddenly as it had appeared. 

The February intercept was just the first in a series of 
strange space phenomena which have baffled scientists 
worldwide for over three decades. On September 3, 1960, seven 
months after the first intercept, it was revealed that an 
unidentified object had been photographed in the sky over New 
York by a tracking camera at Grumman Aircraft Corporation's 
Long Island factory . The object, which appeared to emanate a 
red glow, had been seen several times during the preceding two 
weeks, apparently following an east-to-west orbit, whereas 
most satellites were launched in the opposite direction, and 
its speed appeared to be about three times that of America's 
Echo I "metal balloon" satellite. 

The Americans attached so much importance to these mystery 
sightings that they organized a special committee to gather as 
much information as possible about them. But the committee's 
findings, if there were any, were kept secret and the 
sightings were forgotten. 

Then, on May I 5th, I 963, a Mercury capsule carrying Gordon 
Cooper blasted into space from Cape Canaveral on a 22-orbit 
mission around the world. During the final orbit, Cooper 
informed the Muchea, Australia tracking station that he could 
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se a glowing, gre ni h obje t rapidly appr achi ng hi ap ul e 
from di r ti ah ad . 

tra t ' rnda 

tat 
r I 

b broad • • verage f 
, t lande re not 
k him about th ighting. Th "official" 

r had b en hall ucinating due t 
n dio, ide fro m an le trical hort 

But p r, who i a firm believ r in UFO and later made the 
pee h in which he had referred to ali en , UFOs and 

int r t liar travel, had 10 ear earlier een a O whil 
piloting hi F- 6 abrejet ver western Germany. 

ln Jun I 96 , astronaut d White_ the first American to walk 
in pa e and who as later to die with Gu Gris om and Roger 
Chaffee in a launch-pad fire during a test of an Apollo 
ap ul _and Jame McDivitt were passing over Hawaii in a 

Gemini cap ule when they ob erved a strange metallic object 
ome di tance away. It appeared to have arms or projections. 

M Divitt took pictures of it with a motion picture camera. 
Tho e film have never been released. 

The "official" Ai r Force explanation was that the two 
a tronaut had seen a Pegasu satellite, which was equipped 
with broad protruding "arms" to register hits from 
micro-meteorites . But the Air Force fo rgot to mention that 
while the a tronaut were over Hawaii, the Pegasus wa over 
1,000 miles away and could not have been observed. 

1n December 1965, Gemini astronauts Jim Lovell and Frank 
Borman also saw somethi ng strange in space during the econd 
orbit of their record-breaking 14-day flight around Earth. 
Borman reported that he was observing an unidentified 
spacecraft some distance away fro m their capsule. Gemini 
Control at Kennedy suggested that he might be seeing the fi nal 
stage of the huge Titan booster which had lifted him and 
Lovell into orbit earlier that day. 

Borman confirmed the sighting of the booster shinjng 
brilliantly in the sunlight. But what he was observing was 
something different; something he could not explain . Later 
NASA cJaimed that Borman had seen the wreckage of a U.S. Ai r 
Force rocket that had been blown up during a lau nch several 
day• earlier. But the Air Force rebuked the claim when they 
wisted that no wreckage was in that particul ar orbit. They 
were placing a series of military recon satellites into orbit, 
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however, and those launche were cloaked in secrecy. 

There ma be rational explanations for all the NASA sighting 
and for m n of th ighting which occur in America almost 
dai l . For y ars flying saucer scares were carefu lly fostered 
b th i t Union to draw attention from sensitive areas and 
ecr t e periments. Anything unusual seen in the skies above 
verdlo sk, a town barred to al l foreign visitors because it 

is an important center of Soviet missile production, was 
attributed to UFO activity. 

We suspect every other industrialized nation does the same to 
protect their "black" projects and secret weapons. 

Cl998 
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