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EDITORIAL 

On� of our rAaders was a little perturbed by the "unno urrement" 
on thP ba.ck pa,ge o·f th8 last issue of the review and i t was suggested 

� that I �ivA a brief account of the expensesinvolved in producins a mag­
azine of this type. 

Je.rief details of receipts and exp endi ture nre given belvw:-

.. 

Sales of magaz1ne 
to ·da.t p, ( 2/8/62) £JL8. ]..3 .. 6d Dup1.i catine; £1..2 .. ll. lO. 

Photo-offset £2. . 5. 6. 
Stenc�ls £2. 1.5. l. 
Postuges & 
st n.t ionery £5. 10. o. 

£2.3. 2. 5. 

·Tl].8 expAndi ture ove:r r e cei pt s is t,h ere fo re £4. 8. 11._, so 1n o:ruer 
to r�voJ.d furt he r los�es JLn respect, of too low n subscrlpt:t. on fee, .lt . 
he.s 1'JPen dACldAd .t.o ]ncrea.se.the r�.t.es to 14/6d (or ;i2.00) fqr 6 �ssues 
or 2/� plus 4d postage :for Slngle lssue�. If enoueh support 1S :recelved 
w1th the new rat.�s, 1t 1s planned to pr�nt a. better class rnagazJ.ne by 
photo- of:fsPt rr);ethods whi eh will inclu de some inter est1ne (and perhaps 
emu s1ng ) de s1 f:?Tl s of spade scenes. 

The last twn issues of Volume I have been combined 1.n oruer to re­
du c A costs �n d.oublf3 postage et c. If subscri b ers who o rib"incl ly po.id 
4/c:- \'i.rould klndJLy send the otper 2/6d tu me.ke up the 6/6d rate for Yol.l, 
ti11s W.)Uld 'be r-sr�atJLy nppreclnted. It) any case,. we de hope to rece1ve 
the full support of al1 our readers 1n the com�ng months. 

Readers wi l] note the designs and obs ervati o ns of the planet Venus 
nccorppanying_ th� article writt,en by Colin Pither. Unfortunately, the 
?he..··'.�_T}{�· otll f�gures d, e� and f b.a e be'7n over- expo sed during the prln�­
lTif:' p.c>SG9SS, but the po1nts ment.1o ned l.n the art1cle are just e;,bout dls­
CP:rJ.ahl�. One copy and the o r i ginal was sent to P.c.Ltrick MoC?re _fur his 
coP["JP.nte. In reply, he stated tha,t Venus 1s nlways a very dlf.fJ.cul t 
ql·.j �et in· thiS respect and that. he has never _yet hit un e. lJTO�er so:J..ut-
10-rl to the problpm. ··ve can, therefore. do noth1ng more than to a.pologJ.se 
t.o our T6aders - especinll.y the astronomers whose work is deJ?enC:ent on 
the grn3test accuracy • 

. O?:'i{-?'i�al articles, news i t ems , letters_for :publi catJ... o n and const­
ructJ.70 cr1 t 1 c 1 sms shouJLd be sent to the Ed1 to:r. l\LLa1l cannot gor;gally 
bP �.J)G''VPT0d unless e, stamp far return postage 1s. enclosed, but letters 
UTA ln0'eed welcome 1n that we. are Ebl.e to deternn .. ne exactly the type 
of news ang f e a.t. ures e-eneroJ .. ly enjoyed by our readers. 

Ne��s 1 tems for thA"P'anorama" and the "Late l'iews" feetures �.re also 
very welcome o.ng although our ossoci.nte.and foreign editors do supply 
a number of �rt 1 cl es and newspaper cutt:L.ngs,. t-hf. general renc.1er6 can. e�so 
help by send1ng reports on space news observed J.n the1r lo c�l or dal.ly 
JJewspe.peri'J. Repo rts of event.s and unusual. dEta connected w1 th the ve.r­
�ous scl Pnces s� o ul� be sent to the ed1�or1al address us soon as poss-
lble after publ1cat1on. Reports from sclel!ce journuJ.s are also requeste d 
and sh01u1d sta.te clearly the nemA of publ1cnt1on und date. 

-- -o-
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Pro,i ect West :B"'o rd • •. • •  

J. G. h u B E It T S 

Perhapa_one of the most cont �overs ial. of the Arneri�a.n s:po.ce proj­
ect s to d�te 1 s p roj ect . West Ford, 117 wh1 eh over 300 mi lli on t1ny copper 
needles w1ll be p1 ace a �n eart h o rb1t. 

Project ";Vest .Ford was propose d la.te in 1959 by ··./. }!J. 1J.orrow and D. c. 
Maclellan of the Massachusetts Institute of Technology ' s Lincoln Labora­
tory as a. communications experiment in which 75 lbs of copper dipoles 
measuring 1. '77 centimet res long and o. 00286 c ent imetres in diameter would 
be. placed into a circular polar orbit e.bout the earth, to be employed in 
an Axperiment to determine the feasibility of using orbiting dipoles as 
pe.ssi ve reflectors for long ra.nge communication s and to asse s s  the effect 
of s u 6h a belt on space activit ies near the earth. 

The Director of the Lincoln Laboratory informed the Space t)cience 
Boa.rd of thA Uni ted States t National Academy of Sciences of the proposed 
experiment and un dertook an intensive investigation into the pos sible 
effects on radio and optical astronomy . ln June 1960, the f indings of 
the Space Science Board indicated that the �{est )lord belt of needles 
would not ha!e anyr adve ::rse eff�ct on any branch of science. . 

The pr1mary exper:m1ent w1 th the belt of needles Wfi.S (and w1.l.l b·e 
with ··lest Ford 2) the transmission ·and reception of radio signals from 
points on eart.h by the reflection of radio· waves from the e,ooomc tuned 
dipoles.. � ... world-wide communications system using convent.iona.1.. sa.telJ:..ites 
would r.�::f.11re at least three, but m9re probably, four ve1_J. 1 cle s 1n orb 1 t 
e.round the ea.rth. P.ny fault developing 1n anv one sa.telll te could no t be 
rectified from the ground and th B communicatl on s sy stem would be imperfec� 
A continuous belt of needles in thA a�ea of space surrounding the earth 
has the advF.tntagA that only one launching is n eede d for the experiment; 
the bAl t of needles is yirtual ly unj ammabl�,.. bu t .  the supply of needl e s . 
wou]d nP.�d. tc;t be replAnl.shed s.ftE?r a certa1..n per1 od of tl.me. 'ro dete:nnme 
thA f Pe.sibi l JLty of the USA of thl s system w1th an aircraf t , a manoeuver­
a'blP mi crowa.vA antAnn�t syst em dAsigned by the .Boe1ng Company w�s to ·l.11e 
flowD· 1n a KC-135 j Pt tanker. a.fter the l au nching. The SpacE? Sc1.ence :Boa·rd 
rAq"'-1 -:-stAd tha.t ra.d1o and opt1cal astronomers makt7. obserya.tions of the . 
bPlt of nP�dlAs to ascArta1n the effect of the dipoles 1n both the optt�l 
and re.dio :f-r-AquenciPs of the sp8ctrum. 

At =r.::o. 53 U. T. on- October 21, 1961,. nn Atlas D. J.gen a B. rocket con­
figuration Tt=�unched from Point ;�rguello, · California,. put Into orbit the 
Mida.s 4_po:;<l.ood, il)side of which, ·but unrelated to it functionally,. wa s 
tlp? can:t f:� = • ... ,r co nt ai.n �ng the PlQj ect. West ]'ord n eedl. e s. 'rhe 130- t o n J.i..tle.s 
l:I.ft.ed off thA ped wJL t.h a total thrust of 360,000 JLbs. After the J�ena :la 
stage had ::jeparat.ed from the boo s"ter,. the second ste.ge fired,J developing 
].5�oon ll?s �f thrust to acquire e. highly ell�pt1cal orbit for'. the� peyload. 
On the f:t �,�·.:..,t o:rb�t oft the eurth, the .·�ena fl.red for the second t1me to 
p.:lace i tsslf into a near1y circul ar orbit. The inclinati on of Midas 4 to 
the Hlertb. � s �quator '"'a.s 95. 9. degrees and the satellIte took 1.66 minutes 
to 9·omp+ete one orbi�. Sh9rt.ly aft er orbital. injection, the naphth�ene 
cyl1ndr1ca.1 p-nckn.ge 1n whJLch was embe d rl ed parQl.le1. to. the 1.ongl.tudl.neJL 
�xis of the satellite, the 350 mi llion tuned coppe r dipole s con stituting 
Proje ct "Jest Ford, wa.s Pjected into space • . 
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. The Naphthalene was in�.ended to vapo r ize grc._dually in space, :t.. iber­
. at1ng the dl pol e s. As th � dl spenser was to rot ate at 400 r.p.m dur1ng 
.. this phs.s� of the operoti.on, the dipoles would be deployed at a vel oci ty 

of �ppro�lmately 10 feet per second·. The needles were E?Xpected to fo:rm '9-
5-mlle-Wlde band around the earth at a rate of 1�200 m1l es per day w1th1n 
two mon�hs of the � a�nch. Tel e metry s1gnals fro m Midas 4 indi c ated that 
the. canl. ster conta.�nlng the \'lest Ford neP.dles had been ejected fro m the 
m8in :payload soon afte r a circular o�rb i t ho.d been attained on· October 21. 
Howev�r, subseq�ent rndnr_and rudio investigations of the helt pro ved 
n·ege.t1v�. The IIIIlll-stone H:tll ra.dur antenna. in 'u/estfo rd, ].�assnchusetts, 
wh1ch was to have been used in extensive tests with the belt of needles, 
dPtActed an obj �et at an al t itude of 2�100 m iles on :November 3, .l3, 15 
and 22, ]96]." which was determined to be the right. size and in the corr­
ect · orb i t for �he ·;1e9t .Fo:rd belt. fJ.though the sign�Ll _ ret'l:lrned_from �he 
obj�ct w�s of 1nsufflc 1 Ant strength to enoble a pos1 t1ve 1dent1f1cat1on 
�f the ��!Pst Fo rd J?ncka.ge to be made, it '!/as assumed that, as no reflect-
� on had bAP� rP.celV89 from the belt of dlpol es , the copper needlPs, had, 
1n fo .ct , fa.1l Pd to dl spP.rse. 

Further investigation of the ohj ect since thf!.t time by the MIT kin­
con· Laboratory has rev eoled thct the failure of 1J/est .:b)ord I was due to 
thf} dipolP's na.pl].thnlen.e pc; ckage receiving insu:ff1cient rotc...t1 ona.l . vel-:­
ocl ty upon ej ect1on from the M1dus 4 satelll te and the· consequent lnabl­
Jiity of thE? �eedle s to spre�d into n belt around the ear�h. kow temper­
ature con d1 t1o-n1s olso co ntr1but ed to t.he fnllure , a.ccordlng to elaborate 
ro.der analys i s and laboratory measurements at the Lincoln Laboratory. 
At the prPsent time, .. rest Ford l i s  circling the earth as �961. W.phu 
delto ?, the pn rent satellite Mi dns 4 being 1961 alphu delta 1 and acc-
omponi Pd by two undisclos ed objects� 1961 alp.ha de�ta 3 and 4. 

· 

A1 though Proj ect "./est Ford hnd been propose d �n ,late l.959 a.nd the 
teye proj ect . announced .1n 19601, 'P'rotests a.gaJ.nst the l aunchln g o!· the 350 
mllJ..l.on dipolAs into orbit were not. heard until. the intention to launch 
W�S publish8d. AstronOilfH�rs all over the world" radio and optlca�, amat­
AUr a.nd professional, compl ained bi t:terly in scientl.fic j ournals and in 
the P:rAss a.g::..in�t this "infring?mP.nt" qf their domain. �,re� lioyle descr­
J.lJP.d 1t ea. "an JlntelJL8ctura.l cr1me " ; S1r Bernard Lovell sald that the 
Ie1;�·,"1ching of n belt of nP.edles was "a stain on t}?..e U. S. space .progrf.in:JIDe", 
wh:t' _�t; Dr. -·voolley, the Astro:nomAr Royol, we.s su1d to be"worrled" and 
K� A.- ThArmoA, of DP.nma.rk, ss.id tho.t it was designed for "military, not 
sr.1.Pntific purposes." Th8 Soviet Academy of Sci ences, in a l etter to the 
SpE}.Ce Scien 9A _Bqo.rd, said. that the b�lt ''would ha.ye dangerous cons�que­
nces to e.rtlflcl8l satell1tPs, espec�ally those w:tth a man aboard. 
AstronomArs mo.de thei r voices hea.rd at. the IIth General .h.ssembley of the 
Internationel Astronomical Union in Berkel.ey, California., in J1.ugus t, l96., 
wi1Pn the IAU's Commission on radio astronomy vo ted unanimou s ly to con­
dPmn Proj ect i,:Vest Ford. 

All these protests werA made in the fc.ce of en assur& .nce by Pr esi-
• dent Kennedvt s scien ce adviser, Dr.Jerome B • . Jiesne r, who said that "no 

furthAr lau� chPs of orb it ing dipoles will be plann ed until after the 
rPsul ts of the ·v�st Ford �xperiment. have been an�yseg and evalu ated . 11 

AstronomP.r s repllAd t..o th1s by sRylng th[l t even 1£ th1s exper1ment was 
harmlASS o.nd no effect on radio and opti �cal astronomy was observed,. the 
success of thA expA rim ent would create a precedent for the launching of 
furth Ar dPnsP.r· belts in the futur e . 
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The f'a.i].ure of the dipoJLes of \/est Ford :L to form into o.n Earth­
circling belt means that the experimPnt must be att empted again. For 
··Jest Fo;d 2, which is clue to be l aunched in a very short time, the Lin­
coln· La.boretory says th&t it. will incerpo·rate ·ln the package a redesigned 
ej ect ed device, a command ra,dio link to ensure that the naphthalene pack 
of needles is eject0d only if a corr ect orblt is·  attained, � VliF beacon 
to enable the· pack age· to be tracked from eurth accurateLy and 1nt ernnl 
telemetry in the dipole pack to indi.cate the posi t1 on, ·rate o� sp l n , tem­
perature· and extP.nt of dlpole deployment. To make room fo.r th1s c..ddl�lon­
al Aqui:pm8nt� the number of copper nAP.dles has beAn re duced to 250 mlll-
1on and thP weight to 50 lbs. 

Undoubtedly, the p:rotests will again be heard; the a.strono:r.ae � s, 
evAn tho se who know noth1.ng about astronomy,. w1ll once more cornplnln that 
"the ir " heavens nre being blott e d out by " j unk " in space.· The fact thnt 
this "junk'' may save us �11 from being exterminated by a thermonu cl ear 
bomb doAs not seP.m to oc cu r to many of them. lt 1s very doubtful. whether, 
in nctua.l fact, the \Vest Ford bAlt, · on ce it has spread out into its pre­
detPnninAd orbit, will bA detectable by opti cal or photographic means. 

The Voyag�r Spa c ecr aft.... . . 
A l n rgA proport·l on of the Nat·lonal .Aeronautlcs and Space Administ­

ro.tion' s sp�.c A efforts during the next ten years will be devote d to the 

unnranrrP.d PxplorP�tion of the moon and ne arer planets. The Voyc_ger space­
cr � ft, n9w un?er d�sign a�d �evelopment at EAS�'s Jet Propulsion Laborat­
ory�· Qo�1forn1 a� w11l.orb].t. Mo.rs and Venus dur :��.ne; the next few years. 
The fJ1:r·st Ven us shot 1 s sche dul ed for la.te 1962. 

v,Jye.ger will. he boos ted it: to an interplanetary orbit l?Y the Saturn 
rocket. now undergo1ng construc�lon. at. the Marshall Spac e F11ght Cent er 
and fl�ght tests at thP: Atl nnt l c M1ss1le Range, Cape 9nnaveral. After 
�ttall)lng escc:pA yAloc 1ty, the spa cecraft w1ll make m1d - C<?urse oor�ect­
�O!]S J.n ordAr to 1nter c ept the te.rge!- pl nn Pt . If Voyager s·ucceed s 1n o-rb-
1 tJ.ng the plan At, a ?00 lb capsule w1ll be ej e ct ed from the muJ.n 2, 400 lb 
s:p.acecrAft to land on the· su rface of the planet by mec:tns of p arachutes. 
ThA lending capsulP. will . be similar in shapP. to t�e present M ercu ry m�nn­
Ad- spa. c Afl l ght capsule w1 th the ne ce ss ary heat- sh1eld to ov ercome resis­
tance of thA pl a.n et ' s Q.trposphP.re. Data w111. e=!-th e r be tr un sm1tt e d _ from 
thP ca.psulP to thA orbJ.tlng s:pocecraft where J.t w1ll be re-transmJ.tted 
to 8arth, o r  wi]i.l bp trc .nsmi tt. ed dir ectly to . e�.rth from the surface of 
thP. plBn�t. It 1s :plannpd to lnc].ude a t elev l s l. on cameru aboard the 
1 endl n f! ca.psu 1 A. 

. .t�dv�ncPs in thP stotP- of-the·-Art indicate thr.t Voyac;er may be equl-
ppt:ld with B. th P rmion i c so lar po 1�er convPrsion systP.m rather than the 
photo-vel ta l c solGr panels no·w J.n use aboa.rd some spac ecraft . 

ThA Voye.gAr spacAcrnft is ·bAing t 8st ed in JP.L' s new spe.ce simulator, 

which tDkAS thP form of e 25- foot high do1ae, the J.nslde of wh1ch has a 
total ly non-r eflP 9t in g surfc;ce. .h. ·bec..m of solar l1�·ht 1s pro j e cted onto 
the test table IJiihlCh ·holds ·the test model , while sensors LbO[ rd the cmft 
try to obtnin fixA� o n  tl}.e imc;_ges o f P:crth, moon u.nd stars pro'j e ct e d o n  · 
the ·chambPr walls 1n the1r truA rela.tl.V8 s1zes e.nd colouro. 

Al th9ugh V9yo.g0r 1s_ n?t the f1rst interplcnetory probe to b� l �un­
ched ( SovJ. Pt. s cl P.TI� 1sts l.TIJ f7ct e d thelr ..... LAtomatlc Interplc�netary .:>t a tl.on 

2 1nto. an .. o rb1 t d :sJ.gn �d to 1n terc ept the plan et Venus on 12 :B'Iebruc.,ry, 
19  61) 1 t l s c ertLll n to add a gr�C�t deal to our knowledg-e of 1nt erplanetcry 
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sp;ace,. dista.mces in the so1e.r system and long di stunee communi cation 
· P1rob1Ams m.s well.. as the results from the spacecraft ' s designed expenmats. 

--------------------------------------------------------------------

ANOMALIES IN NATURHJ? 
by Harry Lord 

ICHJ MOCK FALLS FROM SKY - :M.YSTITIRY BLAST - YELL(},{ RiJID -
WlnlDSCR�TI!NTS SHATTH.:R"'illD - MYSTERY HUMMING HEARD - Fk"E.AK 
�VHIRE:\VIND HITS TOWN - MYSTlTIRY ILLN'ESS - H.OSEPil?ES BURY 
T.HJ!!MSH1LVGJS - JhllYSTERY C'ILIND�R EXPLODES 

. These and similar headlines are frequently s�en above small news . 

lltems� usual]y tucked away at the bot.tom of the m�ddle p ages of our da1Jy 
papers • .  Those of us wh9 k8ep an ob servant eye open f1nd many things re­
eo r<J ed l.n the pres s . wh1 eh def'y explanation and upset all our preconpe1ved 
notl.ons. The le.st l1ne us�ally stat.es: "The my stery remal.ns unexpleJ.ned,'' 
or n·de just don•t know what cau sed it," said an official. Sometimes an 
"explanation " is given a few days later such a.s "It fell from a plane, " 

or "It was ,e, jet breaking the sonic barrier," but in general, nothing 
furtl).e:r is E?Ver printed ab out the inci dent and it 1 s hoped that no further 
enqu� r1es wlll be made. 
. 

Fo r exampl e :  on 17/4/59 an obj ect said_ to be a metal cyl�nder 14 
:Inches long fell. through the ro of .of a l).osp� tul at l'vloorhaven , South Devon. 
Tl].e newspaper repo rt st�ted: "I� ].e bel1eved �o have been a typ e of CC?UP­
�:n.ng us ed r.n drogue towJLng by a.l.rcro.ft." �oth1ng further was f o rthcom1ng 
1n new� r E}por ts. Now, I am. no t suggest ing that the i r expl unution was un­
true ; lt 1.s perfect-ly feaslble and rat�ona�, but coul-d 1.t not have. b een 
pr<:>ved to be a couJ?!l �ng by. sJLmp:ly show1.ng 1.t to an Alr Force technJ..c�an? 
Th1s sort of"expla,lnJ..ng" w�l l  not do. It makes us wonder whe ther some-
thing is being withheld from us and why? .Jhether or not this pnrticular 
objAct wa,s positively identifi e d does not alter the fact that many simi­
]ar obj 8cts have myste:;-iously <;}rappe d fro,m the skies and that some haye 
be�n kno'l.m to explod8 �n the a�.r. Anvone who has kept records of fall1ng 
sky obj. ects can verify this. 

... 

. Other. examples of unsatisfactory "explanations11 are those which claim 
thn.t fnl].1ng 1ce drops from ul. rcra.ft and thnt the mystery sky blasts are 
the reaul. t of jets breaking the sa:n i c b arrier. ��e need only to turn the 
p -ages of Charl es ]'ort" s formidable records to see at once that nice, he.s 
been fa.ll.ing regula.rlv from the skies and that mystery blusts have occur­
red in the skies sine� 1700 a.nd e arlier , long b efore . jets were flying or 

· even before the W'right l'i.rothers. ��he.t is more, c ertain statements by J;:eople 
who have found thP-s8 chunks of " ice " indicQte that th e substance is not 

. ice nt. a.Jl.].. 1\lr.Butcher, fo r instance, who fo und a block of "ice" on his 
front p a,th in St ebbing ,. Dunmow,. T!!ssex,. on 27/11./50 said: "l heard no pl ane 

� p)ass ove r my garden ,, e1 thAr 1n the n1ght or dur1ng the daye On the path 
I picked up a, su bstancef>. weighing one pound , that was no subst ance known 

; to me. It was not ice, it was not glnss, yet it was slightly transparent, 
but no t . of crystal formation. I put some pieces of it into my refr1gerator; 

· o�h8r pl ACAS I left on th e path. After many hours, I found that those 
p1ec0s on the path had n'ot melted, but had remo1ned as they were when 1 
first se,w them." Dqwn f?Wqo·ped a police of:fic er , removed the materlalt and, 

· by orc}Ars of the �1r :tpll)ls,try, no photographs were taken of the stuff. 
In -Lh1s case, an A1r ]li�nlstry spoke sman stated: "Blocks of lee of the des-
c ript ion given would not fall from R. A. 1'. aircraft." 

-5-



There are many other things happening �ver� day 1n thms strange 
world which, in my opinion, ought to be stud1ed �n relat1on to each 
other. Sea.rch should. bA made for a.ffi'n·� tie� which can link up all. For­
te�n phenomena. I thlnk Charl·es ]'o;-t h1nted at a common d�nom�na.tor by 
pg1nt1ng out that most of the falllng objepts such a� gra1n, 1ce� atones, 
flsh, sla.g, e�c.,. occurred durl.ng freak we·ather cond1 t1ons - storms, 
h�atwaves, vll1rlw1nds and torna�oes. Re probably meant that many o� 9ur 
Vlolent storms and .unusually qu1ck tornado.es were unnatural or artlflc­
�a.lly cr�a.tAd by sqme unknown outside .. agency and that we fool ourael ves 
1f we th1nk otherw1se. 

Rainwater is naturally clear • . Nhy then do we often read of c'oloured 
rain? Yellow ra.in fell in Bulgaria. in March this 'year. Yellow rain also 
fell in Kuddersfield during April, 1961. Red, blue, purple. lt comes 
down in a11. colours. ·.fuo or what' are the rainmakers? Could there · he a 
9onn�ction between thAse. coloured rains and exploding sky objects?. Keep· 
IYJ· m1nd the.t co�ot;tr�d ra1n an9 sky ''quakes" are recorded long before 
al�draft o r  art1f1c1e� satellltes. · 

StrangA explosions often occur in buildings. ln .December 1953, an 
explosion in a house e.t �ast Grinstead was very odd. It occurred immed­
iatP.lv above thA dining ta.hle and was very loud. \Vhen it was over, b1ts 
of gle .ss weighing in a.il mo:re tha.n f· lb were pi�ked up from rugs, �arpets 
and butter d�sh. The odd th1ng was that not E:1 slngle glass object l.n 
the room - w1ndows, bottles, tableglasses, dlshes etc., was broken. The 
windows were shut and curtained. No holes were found in the wl ndows. 
The gla.ss - o:r whatever tlle ·a.ubstance was seemed to he:ve materialized 
out of thin air. TherA was no gas leakage and no coal flre ln the r�om. 
·ma.t 0r .iM:1.o caused it? Is it possible to explain such things?. Certainly 
nut w:·_th 6u·r JLimited understanding of scient1fic possib1lities,. but per­
haps a Vaes\le idea can be formed bv assoc1ating one phenomena with others. 
�e above incident, for exampl�� has a similar ring about it as the my s­
t ur.y slcy 'bl a.st s and. fa.ll s of "1 ce u. · 

Sl.nce the com1ng of alrcraft, the j .et and sa.tellltes, much of ]'or­
tea.n phenomena can bA expleined e.way by those who feel its better for ua 
this WFJY� but the.myatery of �isappea.ring. hoaepipes,. missing ships· f?lld 
planes, str�nge f1res, holes 1.n the grou�d, we1rd creatures etc., Wl.l.l. 
always rema.1n a challenge to those who w1sh to know the truth. 

Th� latest �'A:xplu.nat �on�· by 5 �xperts is that t}?.e weird creature 
found on a be::J.ch 1n Tasrnanla 1s noth1ng more than a p1ece of blubber -

part of a whale• Let us read the Australian scientist, !v'..r.B.C.l\1olllson1s 
st�tememt after a second· inapectiont n+ think we have discovered so�e­
th�ng rea.�Iy strc:.nge - probably S<?methJ.ng never seen. before by ma;n. Heat 
makes no- 1mpress1on on 1.t. There J.s no. trace of vertebral structure and 
thP flPsh resembl�s VAry closely crayfish meo.t." How �hen c.an they have 
decidP.d it we.s whalemeat? Are we to believe that 1Lr.1.�.ol.1.ison, after n · 
second. inspection·, could have mistaken whalerneat for creYfi sh meat?. That , 
heat w1.11 not effect whalemeat'2 Or are the "explalners" hopl.ng tho.t we 
will just forget it� . 

· · 
. 

· 
. 

Charles Fort la1d the foundat1ons fo r u new s·clence - the stu·dy of ' 

phenom��a which c�.nno� be explained by present know�edge of matter and 
tb.e UnlvArse we 11ve 1n. ·.Vhy then should \ve forget 1t'Z If we are to ad-
,. .,nee in our understanding of nature, it is up. to each on.e of us vmo cares, 
., .PAY attention to things which no.rroal1..y go u.nheAded. 
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THlE UNIVERBB A€ ·4 FIN ITE ISOMTED SYSTEM 
by Dr. Pet er F. :Bro wn e  

The ra.d i u s  o f  th e Un iver s e ,  ·R� , . as a co n st ant o f  Matu r e , en t e�s 
phy s i c s in th e theo ry o f  in e rt i a , a.n d . in th e y;robl e:m o f  th e co emo lQgl c a.l  
r e d  sh J... :ft. Th i s n o t e p r e s en t s ,  1 n  a s lmpl :n. fi.ea fo rm ,. the r e su 1 t s  o !· a 
tl} Ao :re�i cal inve.s t i gat i o n �  o,n e  o f  who s e

. 
a�m s was t o  elu c id at e  the real 

s ll-gnJ. fi c an c e ·o f Ru • 

( a) Th eo ry o f  In ert ia: 

I't i a u su e.l fo r d e s c ript i on s  o f  gravi t at i one.l ph enom ena to r ef e r 
t o  l!lin s t e i n " s ge om et r i c al th e o ry o f  gravi tat i o n ,  whi ch i s  foun de d  on the 
n o t i o n tha� th e l aws o f  phy s i c s mu �t � re s e rve �he s am �  f o rm w�et ev e r  the 
f9u r c 9o rdJ: n at es 1;1 s e d .fo r  th e d e s c r ipt i on ( Eu cl � d e an dJ. st an c e _ .JL n �hre e 
.d:m en s �on s an S)  t 1m e  ar e  exampl e s  o f  fo ur c o o rd�na.t e s ) . Th 1. s  1mpl 1 e s  th at 
th ere � s  no th i n g  tq cho o s e b e t ween fram es o f  r e fe r en c e  o f  di ff eren t  ac c­
el e:rat :to n s , �n d th � s . a.pp e.ar �  · t o  f? eal. · the fat e  o.f llii.ach � s p rln c lpl e ,  a c c ­
o r dl n g  t o  whl clf. priv i l e ge d  1.n e :rt 1 al f rame s _ er e det ermJ.n e d  b y _  d i. stant · 
m as s  1 n  th e  Un i v e r s e .  Th e d e ta l.l e d  wo rk re l.n s t a.t e s hl.ach ' s pri n c ipl e by 
sh o wi-n g that when Ein s t e i n ' s  equat i o n s  are de ri v e d  f rom a stat ion ary· 
a c ti o n pri n c ipl e  ( whi ch i s a v e ry ha. s i c  m e tho d in all b ran ch e s  o f  theo r­
et i c al phy s i c s ) th en the equ at i o n s  as a who l e  are co ve.rian t ( pr e s � rv �  
th e i r fo rm un d e r o.rb i  t rary t ran s fo rm at i o n s of co o rdinat e s ) , bu t l.n d�vi­
du eJ. t enn s . o f  th � equ a�i o n s d o  n o t .  Th i s  m ean s that th e c o n c ep t o f  gen­
l?. ral c � v a.r·I a.n c e  1. s v a]; I d  only :fo r a p e rf e c tly I so l at ed �y s t em,  an d tl).e 
sm all g s t su ch sy st em I s  th e Un i v e rs e a s a who l e , a. s d e fi.n e d by th e f :I.n-
i t A rad iu s ,  Ru, . As f ar o. s lo c al mas s i s  co n c e rn e d ,. th e r e � p r e f erred 
i n P rt i el f ram e s  o f  referen c e  • 

. As an al t e rn at iv e to Ein �?t ei n ' s app ro a ch , 1.� i s  �l way s po � s ibl e 
t o  f i x  th e ·  g8 om e t ry t o  b e  Eu cl. I d e an an d rep lac e Ein s t e1n ' s sp a c e- t_Ime 
qu rvatu r 8  by an e.pp rq p ri �t e di s t r ibu t i on o f  ma s s e s·. Thi s  i s  th e � ewt o n ­
I an app ro a ch t o  grav i t at i o n , bu t th e N ewt o n i an theo ry I S  n·o t  ac cu rat e 
Fm ou gh ;  an imp ro vemen t , su gge s t ed  o ri gi n al ly by Hun d  ( 1948 ) , an d . fo ll­
O WP. d.  up by S91ama ( 1 953) an d . o th e r s , 1s to u s e  exac tl y · . th e so.ru e theo :ry 
th at we u s e  � n  e� e c t romagn et 1 sm fo r g�avl t a. t i o n. Thi s 1 nvo l v e s  tr�e.t 1 n g 
mns s a s  g:ravi t a.t iona.l cha rge , �h e mo ti o n  o f  ma s s · u s a grHVl t &.t i o n al cu­
r r en t , wh l ch p ro du c e s  grav lt at i o n aJi. magn et i c  fo r c e s , an d so o n . liu.as s 
n e ed n o t n o w vary wi th v el o c i ty ,  s i n c e grav i t at i o n al magn e t i c fo r c e s  
p ro du c P. e.X8.c tly th e s am e  eff e c t s a s  th e r el at i vi st i c vari at i o n  o f  mas s  
wi th v·el o c i  tv . In e rt i al fo r c e no w tak e s  o n  th e S t.m e cha ra c t e r  a s  the 
wel l k n o -wn i� du c t i v e  f o r c e  .in ·el e c t ri c i ty whi ch o ppo s e s  the ac c �l e rat­
i on o f  a ch �rge · in th e p r e s en c e o f  . 9 th e r cho:rge s .  :blo r ex c.in1pl -e ·, 1 n . t.he 
c a � e  9. f e. s impl e . t ran s fo rm e r , aryy chan ge in �h e cu rr en t i n  th:e. p r imary 
c o i l  I n du c e s mo t i o n o f  ch o rge s . 1 n  the s e co n dary 90 I l. ,  {;ln d  th l s l n  tu rn 
react s b ack t o  oppo s e th e o rl gi n al chnnge by an 1 n du ct 1  v e  fo rc e • .tAn 
ex ac tly an al o gou s s i tu at i o n  i s  suppo s e d t o  o c cu r  i. n  gr�v1 t at i o n  wh en 
we ac c el e rat e a ma s s . Di stan t  mas s o f  th e Un i v e r s e  i s· .  s et i n t o  mo t i o n , 
an d th :i s r eect s b n ok o n  th e a c c el e rat ed ma s �  wi th at} i n du c :t·� v.e f o r c e , 
ym. i ch .  tt;1 rn s  c: u t  t o  b e  :p ro pc: rt i o n al t o  · the a.c c �l er.e.t 1 o n a� d h en c � c an  b e  
l. d en t i f i P d  w1 th N ewt on i an I n e rt l. a.l fo r c e .  Thl. s  expl anat � o n . o f  l.n e rt i a 
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impli es th e.t thra m�an d en s i ty o f  mas s  in th e U n 1  v e r s e , f� , ( e stim�t e d 
b� av� ragi n g  th e ma s s e s  o f  galaxi e s  o v e r  e rep r e s ent at 1 v e volume ) � s  
gJ. V An b y  th e relat i o n  ( g b A i n g  th e gra.vi te.t i o nal c o n stant ) 

( I ) 

HA re WA s e A . th e em e :rgenc e o f  Ru ,  an d when Ru i s  e st imat e d f ro m  th e Rub­
bl e l aw�' th :T. s  relat 1 on c an be ch e ck e d an d 1 s  foun d  t o  b e  i n  v e ry  sa.t i s­
f� c t o ry a�r e Am en t  wi th 9b s e rvat i o n • . Al l  th e fami liar l aws o f  r el at i v� s­
t 1 c  dyn am l c s  c an b e  d e r1 v e d f rom thl e Maxwel l � Lo r en t z  th eo ry o f  grnv 1 t ­
at 1 o n .  Th e r e s t  en e rgy o f  a mass n o w  b e c om e s  1 t s  p o t en t l al en e rgy du e to 
al l o th � r  m a s s  in th e Un i v e r s e  out t o  Ru • Th e d e t ai l e d  t r eu�m en t  sho ws 
that th 1 s theo ry o f  Hun d '  s c an be ma.d e  v e ry  c l o s ely , an d p o s s 1b ly Who l ly , 
equ i val en t t o  Ein s t e in ' s. 

�a.ny di ff� cul .t i e s in e. st ro pl'}.y s � c s  may- s imu l t nn eo u sly . b e  r emo v e d  by 
th e 1nt ro du c t 1 o n  o f gravomngn e t 1 c  1 n du c t 1 v e  fo rc e s . Co n s l d e r ,  fo r exam­
pl P ,  a ro t at i n g  fl u i d  b o dy su ch e, s  a s t a.r. Thi s _ 1 s e s s entlally a. numb e r  
o f  grav1 t at 1 o nal cu r r en t s  ( ro t at l n g  sh el l s o r  r1 n g s  o f  th e s t ar ) , an d 
b e c au � e th � s e  �re c o upl e d  in du c t i v ely ( � s  i n th e cas e o f  th e t ran sforms � 
th e s l  tu at 1 o n  1 s  un st ab l e 1n tbat n o n- un 1 fo rm ro t at 1 o n  mu s t  d e v el o p .  I f  
th e c o r A  o f  th e star su ff e r s  n sl i ght an gular d eac c el e rat 1 o n ,  th e grav­
i t at i o n al magn P. t i c  flux l i n ke d wi th th e o u t e r  grav 1 t at 1 o n al cu rr en t  
d e c r e a s A s ,  c �u s i n g  th i s sh ell t o  b e  ac c el e rat e d i n du ct i v ely. Aft e r  a 
su ffi c i ent  t im e ,  nn app r e c i ab l e d i ff e r en c e i n  an gu l ar �el o c i ty b etwe en 
thA o u t e r atmo sph e r e and th e c o r e o f  the s t nr d ev el o p s . � gular mom en t um  
i s  C 0 '1 S A �· v e d t �h e ou t e r sh el l gai-n i n g  e. t  th e  exp en s e o f  th � co r e. The 
p ro c 8 ; � a  1 s 1 1m 1 t e d by th e exp an s 1 o n o f  the ou t e r  shel l . Th 1 s  sh el l may 
b e  o.c c el e rat e d  away from th e su rfa c e  o f  the s t ar ,  an d may co n d en s e to 
fo rm pl an et s ,  th� s explai n i n g . th e �xi st en c e  o f  kno wn star s . wi th detached 
eh P-ll s .  Al t e rnat l v ely , an o s c 1 l l at 1 on m aY  dev el o p ,  expl a1 n 1 n g  pul sat 1n g  
st ar s .  I n  th e  pro du c t i o n o f  n o n- un i fo rm ro tat i o n  there 1 s  l i k e�y t o  b e  
mo re d r ag o n  el e c t ro n s than o n  p ro t o n s , l e ad 1 n g  t o  th e · gen e rat l o n  o f  an 
o rd i n ary . el f? c t ri c�l cu rren t in  th e s�ar ' s 11.tmo sph e r e. In thi s we.y , gra.­
vomagn e � l c 2n du c t 1 v e . f o r c e s  c an p ro v + d e the b a s 1 c mo t + v e  p o we r  fo r th e 
ge� e ra� 1 o n o f  an o rd l � ary magn e t l c fl el d , ( an ou t et an dl ng p ro b l em } a� d 
th l s  f 1 el d sh ould o s c l l l at e . Th e wo rk o f  �ab co ck ' s sho ws that · th 1 s 1 s  
exa c tly what we ob s e rv e .  

( b ) Hub-bl e '  s Law e.n d Mnt t e r  C r ea.t i o n : 

Ou r d e rivat i o n o f Ei n s t ei � ' s equat i o n s by a m e tho d Wh i ch y i el d s  th e 
en e rgy- mom entum t en e9 r n s  an �nt egra.l par t . o f  th e equ at i o n s no t o n�y 
c o nl') f9 C t f? l o c al CJ.nd d'l s t an t  part s . o f  th e Un 1 v e r s e ,  b u t . rer.a'? v e s  dl ffl c­
ul t l e s  1n apply 1 n g  t h e  c o n s e rvat � o n  o f  en e rgy to grav1 t at 1 o n el  ph enom­
en a. • .  I f  we ch Q o a � an arb i t rarY cl o s e d su rfac e in a gravi t at i o nal f i el d,  
an d all o w rad 1 at 1 o n  t o  pa s s  1 n  at one b oun dary wh e r e th e gra.v 1 t a t1 o nal 
po t en t i al h a s  o n e  valu e an d ou t again a.t the o pp o a i  t e b o un dary wh e r e 
th e gravi t at i o nal po t en t i al i s  d i ff e rent , th e rad i at i o n  i s  grav i t at i on­
al ly r e d  sh i f t e d  an d l o s e s en e rgy i n  pas s i ng through th e yo lum e. T o  
c o n s e rv e  en e rgy ,  the t o t al ene rgy 1n s 1 d e t h e  vo lum e mu s t  1 n c reas e , o r  
el s e  s om e  und et e c t e d flux o f  en ergy mu st p a s s  a c ro s s the su rfa c e. 
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We consi d er th i s  en ergy flux t o  tak e  the fo rm o f  grav J. t at lonal radl a­
t l o n .  

In qu nn turp· th eo ry ,  th e el e c t romagn e t i c  fi el d i s  t re at ed a s  a f1 el d  
o f  pho to n s ,  wh 1 ch are quan ta o f  en e r gy  r ep r e s en t i t:J g  th e s ep arat ion o f  
e q u al ly spa c e d  en ergy st a t e s o f  hyp o th e t l cal rad 1 at 1 o n o s c lll at o r s. We 
qu an t i s. e th e gravi t at i o n al fi el d  anal o gou s ly ,  bu t  wh e reas o s c il l ato r s  
o f  al l p o s s ib l e ene rgi e f? are i n t ro du <;: e d i n  el e c tromagn e t i sm, ( h en c e _ 
pho t o n s o f  al l f r e q u en c l e s )  o u r  grav 1 tat 1 o nal quen t a  ( grav J. to n s ) w1 l l  
al l b el o n g t o  t h e  s am e  gra.v i t o.t i on al o s c i llat o r o f  c o n s t an t'  en e rgy ,  
;J1 _'0� . Thi s en e rgy i s  o, s sum e d  t o r ep re s ent th e �n e rgy o f  a n eu t ri n o  
p a1 r , an d a. t  th e s am e  t J...m e t o  b e  a h as J. c  un c e rt a1.n ty J. n  all en e rgy du e 
t o  th e impo s s ib i l i ty o f  m e a su r i n g  t im e s  great e r  than th e age o f  t.he 
Un i v e r s e ,  R, /c • .  Th i s p ro c e e du re i s  j u s t J. f i e d mainly o n  th e emp i ri c al 
grou n d s  th a� 1 t  J. s  th e o n ly s at 1 s f a ct o ry m e chan J. sm b y  wh 1 ch th e pho t o n  
m i ght d e c ay  i n  a gradual mann er wi th e, ;rat e _ p ro po rt i o nal t o  V , b u t  i t  
tu rn s  o u t  t o  l e a.d t o  many o th e r  s 1mpl J. f J. c a,t 1 o n s . 

The gr�v i t o n fi el d o f  th e Un i v e r s e . fo nn s what 1 �  e f f e c t iv ely an 
e�h e r. Ba s J. c a.l ly , o nly on e t�p e o f  mo t 1 o n dev el 9 p s  1 n  the gr�v J. ton 
f 1 el d - a vo rt ex typ e o f  mo t 1 o n .  We regard vo rt 1 c e s  o f  oppo s 1 t e  p o l ar­
i ty ss el e c t �o n e an d p o s i t ron s ,  aQ d al l mat t e r  i s  �u i l t  up from el e c t­
ron s an d po s l  t ron s.  D1 stu rb an c e s  1 n  the grav l t o n  fJ. el d p ro pagate as 
wav e s ,  an d s in c e th e f i el d  o f  el e ct ron s an d po s i t ro n s ext end s to the 
rad iu s . o f  th e Un i v e r s e ,  th P. se wav e Q i s t u rb �n c e s  wh J. ch we i den t i fy wi th 
rad J. at J. on o ccll- r l.l) . th e el e c t ron- po s 1 � ro n  fJ. el d. I.n o th e r  wo rd s ,  th e 
el e c t romo.gn e t 1 c  f 1 e l d  has a grav 1 tat 1 onal sub- s t ru c tu re. 

Th e . H.:i n s t e i. n  g:rav i t at i o n a+ red sh i ft can no w be r egar de d as the 
su c c (3 '3 S l  ve s ca.t t e rJ. n g . of grav 1 t o n s f rom t h e  grav J. tqn f l el d  of th e pho ­
ton t o  th e grav 1 t o n  f J. �l d  o f  matt e r. As wel� as th1 s p ro c e s s ,  w� exp e ct 
th e . S C f?.t t.e r�ng o f  gra! l t 9 n s  f :;'om a pho t o n  �l el d t o  th e gr?-V l  tat J.onal 
rad J. at l o !) f l el d. an � J. t  1 s  th 1 s  wh 1 ch p ro vl d ES  an expl an at J. o n o f  the 
c o smo l o g1 c al r e d  sh 1 ft .  Ho th pro c e s s e s  may b e  r ep r e s en t e d by 
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wh e re n i s  an int ege r. Thu s i n . th e c o sm o l o gi ca.l r e g.  s}}. i ft we w9ul d _  
o b s e rv e  th e gradu ttl t ran sf o rm at :L.on o f  el e c t romagn e t J. c  1.n t o  grav 1 tat 1 o nal 
rad i at i o n , th e l at t e r fo rming a si nk o f  rad 1 nt 1 o n  i n  th e UnJ. ve r s e  o u t  
o f  ym i ch m �tt e r wi ll b e  c reat e d .  Al l  pho t o n s . ha.v e d � c ay ed aft er t rav- 17 
el l 1 o g  a d 1 s t an c e o f  th e o r d e r  o f  RU '  fo r wh� ch n t 1m e o f  Ru/c � � } 4  x lO 
s e c  J. s  r equ l rA d .  

An:y ab s o rp t i o -r: o r  pho t o n  d e c ay p ro c e s s  mu st l ead t o  u s t ri c tly ex­
p on ent J. al c o nn e c t 1 o n  betwe en r e d  sh1 ft an d d l s t rin c e  o f  th e so u r c e ,  r , 

'\1'7: - .a ?/V ( 3) � -· � I !H·I 
- :11 • wl). ere 'Ut an d � a.re th e f reqg et} C J. e s  o f  th e pho t on ut em i s s ion an d r e c ep- . 

t 1 on r e sp e c t �vely . Th e  f� �l 1 ar f o rm o f  th e Hgb b l e l aw will _ n o w  b e  vall d 
o nly a.s  a gq o d  approx 1ma.t 1 o n  wh e� T" <<. li u . I t J. s  l. n th e p r e g 1 c t 1. o n  o f . 
e.n expon en t J... al. l aw that an exp e rr. m en t aJ.  che ck b e c om e s  po s s J...bl e . Co n s 1 d er, 
fo r exampl e t  numb e r- i n t en s i ty c o unt s o f  p o i n t. s q u rc e s., If  the d � s t ril?­
u t J. on o f  p o J...n t  s o u r c e s  of l 1 ght o r  radl o wav e s 1 n  th e Un 1 v e rs e  l. s un l ­
fo rm, then o:n e  exp e c t s  th ut th e numb e r  o f  sou r c e s  whJ. ch w e  ob s e rve wJ. th 

.�.-



int en s i ty _ gr�a.t �r . than S� wilJL b·e p rqpo rtiona.l to s• - 3/2 • As we go 
.t o l o we r  � n t �n s l t J. e s, th� numb e r  o f  po 1 n t  so u r c A s  go e s  up b e cau s e  we 
s e e  fu rth A r  �nto  th e Un 1 ve r s e . BU t  b e cau se  the rad 1at 1 o n  reach�ng u s  
f rom th A furth e r  away s o u r c e s  i s  mo re r e d  shi ft e d ,  i t  i s  n e c e s snry to 
apply a co rre ct i on t o  what we actually ob s erv e  in o rd e r  to o b t ain s �. 
I f thA pr e s en t  th e o ry i s  eo r�ect , th i s  c o rr e c t i o n  wi ll b e  expo n en t i al .  
So far, r e sul t s  fo r b o th o ptJ. c al an d rad J. o  s o u r c e s  b ear th1 s o u t . 

. Retu rning to the qu e s t i o n o f  mat t e r c reat i o n ,  we s � e  that all that 
1 �  n e c e s sary l s . that vo rt ex- typ 8 mo t 1 on sho u l d d ev el o p 1n the grav1 ton 
f � el d . o f th e U� i v � r s e  { wi thou t vo rt ex . mo tio�  a gr�v i t o n  f i el d  � s  a gra­
V l  t at1 o n al  rad 1at 1 qh fl el d ) • . Th 11  gravl t o n  fl eld _ w111 b e  r epl �n� f?hect, n q t  
only by th e r e d  sh 1 ft, but p robably al so by gravl t at 1 o n al radJ. at l. o n  em J.­
� ted by int e ract in g  mas s e s  ( white dwarf stars may rad i at e gravi tons 
J.nt en s ely) . 

Ma. c ro s co t> i c �l1y , the Un i vers e �i ll. b e  in e. s t eady stat e du e �o the 
met t e r -4 re.d l at 1 o�n 4  mat t e r evolut �onary cy cl e .  Lo cal f eatu re s w�l l  b e  
in c o n t inu o u � evo lu t i on o n  a t im e s cal e o f  th e o r d e r  o f  Ru/c. Sin c e  all 
pi;o t o n s r equ � re a d J. �t.an c e  o f  th e o �d e r  o �  Ru to <fe cey ,  we s e e  from a 
d 1 f:f e r �zyt po 1 n t of v1 ew that Ru a.ga�n def1n e s  an 1 solat e d  sy s t em .. Th e  
c o nn e c t 1 on betweP-n th e s e  t wo Sl gn l f i c an c e s  fo r Ru i s  v e ry  el e gantly _ 
b rou ght o u t  by Wheel e r  an d Feynman f s ( 1.945 ) ah s o rb e r th eo ry o f  rad1.e.t 1 o n. 
The s e  au tho r s  sho w th at the fo r c e o f  rad i at i v e  r e a c t i on ( thi s can b e  re­
gnrd e d  e.s a. c o rre c t i o n  to inertia.  fo r c e  o n  t�.n ac c el e rat ed charge ) c e.n 
b e  g al 9u l et e 9  so l ely wi th the as sump t i o n that the Uni v e r s e  ab so rb s  all 
r a d :;, f-·.t J. o n  eml t t e d  by an a c c el e �at e d charge . 

. The su gge st i on mad e  i n  a previ o u � · art i cl e  (Ero wri e ,  1962) �hat th e 
Un J. VA r s e ,  tb e  el e c t ro n ,  . an d  the n eut r1no may b e  thr � e . con s equt �v e m em­
b e rs o f  ?n l n f:t n �  t e  s e r1 e s of J. solat e d  sy st em s  o f  sJ.mJ.le.r st ru ctu re o n  
vastly dl ff e rAnt s c al e s  o f  magn 1 tu d e ,  was b a s e d  n o t  m e re�y o n th e s el f­
c on t ai n 8d na�u r e  o f  the Univ e rs e ,  but mo re part i cul arly o n  Q m e�n s  o f  
u n 1 !y 1n �  gray1 t at 1o n al an d . el e ct romagn et J. �  th eo rl e s .  Ac c ept 1 n g �hat el l 
� at t e !  �a bu J. l t  up from el e c t ro n s  an d po s 1 t �o n s  ( th e  explnnat 1on 9 f  t� e 
1 n e rt 1 e. o f  the el e c t ro n  e. s  an el e c·t romagn e t � c fo r c e  r emo v e s  c erte.J.n dl f­
f i cu l t i e s t o  thi � hyp o th e s i � ) , th en all fi el ds · wi�l r e d� c � t o  el e ct ro­
m agn e t J. c o r  �rav 1 t at 1 onal fi eld s ,  and the n e e d  fo r a un1 f1 e d  f1 el d �h eo ry  
b e com e s  part l cular1y u r�en t .  The pro po s e d  one w�s su gge s t ed _ by � wo f ea­
t u r A s  o f th e r�l �ti on sh lp b etwARn el e ct romagn et i sm an d grav1 tat 1o n : ( a) 
th e rathe r  s t r 1k 1n g an,a.l o gy  1n  th e math emat 1 c al fo rm · o f  the el e ct ro­
magn et i c  and grav i t at i o n �l fi el d s in the weak f i e l d  appro ximat ion , �n d :  
(b )  t�� n e c e ss 1 ty t o  d e f1 n e  al l mas s as �l e c t romegn e t 1 c  mas s ( that J. s , 
as Ijc t 1m e s  the ext ernal el e c t roma.gn E?t l c  en e rgy . o f  a sy s t em  Q f  pu re 
ch�rge s du e t o  o the :r ch �rge s of th e Un l v e rs e )· , th� s t o geth e r _ W J.  th th � 
evJ. d en c e  fo r a. grev 1 t.at l ·onal sub- s t ru c tu r e fo r el e c t romagn e t l c en e rgJ. es,  
sugge s t s  that th e Co smo s may reveal nn al t e rnat e�y gravi t at i o n al and 
el.ect rome.gn eti c  s t ru c t u r e  a.d infin i tum in b o th the up ward and downward 
d i r e c t i on ;  th e s e  s t ru ctu r e s  b eing co.mpl E}men � e. ry  · a.l) d . analo gou s • .  We u s e  
tlj.. e t e :rm  Co smo s t o  d en o te the Who � e ,  wl). J. ch 1 s 1 n f 1 n +  t e ;  the U n 1  v e rs e  
wJ. ll be  m er ely an Al emen tar,y p art J. cl e  �n a sup e r- un �v e r s e. 

Th e  s.ssymmBt :cy whi ch we o b s e rve b et we en . gravi t a.tional an d el e c t ro ­
. m agn et 1 c ph enom Bna s t ems ba.sl call.y f rom l J.m J. f. s  1mpo s e d  o n  o u r  measu re-

m ent s by th e fi n i t e  dim en sio n s  o f  t wo o f  th e i s o l at e d sy s t em s ;  we l i v e  
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]. n  s t e rl i nf?, ( "by In t e rna.t J. on a.l Mon ey O r d e r }  o r  J.n fo r e 1 gn  cu rr ep cy ( by 
ch e ck (  ch equ e ) , mo n P.y o r d e r  o r  c a sh ) . 
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]LX C I T I N G 

fa r 

Dear Mr. ;Mrs .  ,A�i s s  

y Qi u !  
2 Stat ion .lio ad, 

]'riml. ey , 
N r. AJ.. d e r sho t ,  

Han t s .  

Hav e you eve r com e a c ro s s  any magazJ. n e  thnt • • •  

expl o r e s  ALL ar e a s  o f  r e s earch i n  th e Spa c e  Age? 

anal.:va e a  open-m indedly an d i n  a s c i en t i f i c mQDn er EVERY con­
c e1vab1 e c o n c ept o f  th e Spac e Age? 

• 
revea1 a  clearly what al l  the s e  d ev elopmen t s  i n the wo rl d  o f  

a c :a en c e  mean s t o  YOO? 

• 
. ex;pl a.in s aa cJL ear].y as po e s.ib1 e th e n ew s c i en t i.fi c ph enom ena 

l. D  ree.JL:zt e'tJI.. c t erms-a· 

b eJLi ev e s  in the Sp ac e Age a a  o. mean s  o- f saJ.va.t i o n  f ro�m ou t da­
t e d  o rtho dox beJrief s? 

lfo su ch mf}.gazin e exi sts wh i ch c o v e r s  al.l. th e s e . po i t) t s .  BlJ,'!' , 
you . c an u.Q0N sub s c :r1b e to o n e - - th e o nly on e - - today whJ. c}). J. s  publ J. sh­
ed l.n �. gl an d .  :rt :ns c al.l e d  SPAC111 REVIEVI. As f rom th e next � s su e ,  ( Vol.: 2.  
lfo. I ) it will appear in a rev i s e d  fo. :rm  wi th an i n c reas e d  numb e r  o f page s 
an d a vari ety· o f  mat erial , in c lud i n g  d e s i gn s and c arto o n s . .. . to su i t  al.l. 
t a s t e s  - f rom th e pro f � s siona1 scienti st to th e o rd inary layman. 

• 
SPAC�· R1iJVI �- / i s  publ i sh e d  approxim�t ely b i-monthly , en d  i s  

an �n t erp1 an et ary j ou rnal o f  Spac e Age �t erJ.a1 - re�erde d  by a numb e r 
of read ers a s  th e ma st s 2 gn� f 2 cant publ� sh J. ng ev ent o f  o u r  t J.m e l  

. . Thi e  l et� e r  i s addre s sed  to  all tho s e  who kno w fu li well t� e 
ve,s� :tmp]ll. cat:r.on s of th e �p·a.c E;  �e ; to you who un d e r s � e.n d . th e real sl g­
n l. fl c e.n c 8  OJf th P. gree.t s c � ent l flt c advan c e s  an d ho w thl. s w1. 1..1. cau s e  all 
previ o u � h i s t o � to fe.d e  i n t q  ob s cu ri ty , an d who not O lfl.Y se e re c en t  
event s l n  th e l l-ght of t.e chn :t. c nl advan c e , but who real.� s e  that the re a re 
many f i el ds in . s ci en .c e  m i ch are y et t o . b e  exp.lo re u in r e gar d tv : m et­
eo ro l o gy �  phy a � c s �  a s t ronomy ,  n atu ral h J. s t o ry an d o the r relat e d  subj e c t s. 

You wi l ] . o pen th i €3  h an d acim e _ at).d tl). ou ellt- p rovo k i n g  magazine 
ev A ry  t wo � o n t� s � th a thr 111 of nn t J. c l pat Jt o n . y o u · n ev � r . f elt fo r any 
o th P r  pub] J. c at l o n ! .Tv rn ov e rl e�f fo r fu rth e r J. nf o rmat J. o n  e..b ou t  SP.A.CE 
R�VI 'tiJIV, th e n ew m e.ga z 1 n e fo r th J. s n e w  e.ge . 

Ve ry s i n c e rely y o u r s ,  



in s i d e  e. . gravi t a.t i on�;I. qharge uni t ( -the .Univ e rs e ) en d o u t s i d e  an el ec t­
rom a.gn At l c  char�e . urr1 t  ( the �l � c t ro lj ) , a.n q we are. ut:lawnre o f  ph enom ena 
9 u t s i d e t,l]. e s e  �.Im i t s  • .  The un i f i e d f � el d . th eo ry · predi c t s �hat th E? cl�ss­
I c al phy s i e el wo rl d. wi l l  b e  a wav e 9o p t J.nuum ( w� th . coup l � d l o n gJ. tu d� n �  
�n d t rt:?-': e r s � wav e sy s t. emf? ) . all. phy a i 9 al . qu ant i t J. e s  ent e ring as den s 1  t 1 e s 
l n  4- d lm en s :to n al ap ac e- t im � • .  To o b t a� n  mf?e.�u rabl e quanti  t i e s ,  J. t i s  n e e  ... 

� s s ary t o  av e r�ge th e d en s 1 t 1 e s  o v e r  a fin l t e  vo lum e  of sp ac e- t im e def­
J. n e d  by th e n atu ral b o und ary c o nd i t i o n s impo s e d · by the i solat e d sy st em s, 
an d th e nrathema.t l cal. fo rmaJ_ i sm n e c e s s ary fo r c arryin g out thi s av eragin g 
p ro c e e du re tu rn s . out to p e  j u st _ qu antum th e o ry ( n o w  r� st ri ·ct e d to qu 9-n­
tum el e ,c t ro dyn ann. c s )  • .  O n l.y . �t th J. s  stage . do � s the :pe.rt l. cl e  c o n c ept . arl s e. 
Thu s WP. c an 'hnv e  a. Sl tu at i o n wh e r e  grav i t at I on an d . el e c t rome.5'11 e t J. sm. nr e 
cornpl Am en t ary ( �n th A s en s e �hat · o n e co rresponds  to at t ract io n  e.n<;l the 
o th e r t·o :r epu l s :L o n: b etwe erJ l i k e  charge s ) at:J d pe rfe ct�y anal o go u s � n  the 
r�a.I phy sl c al  wo rl.d , but wc:p a r e  c o mp el l e d  1 n  ou r measu r em en t s t o  d et e c t 
d i ff e r en t  a sp e c t s o f  th e f l el d s .  

Dep e.rtm C?nt o f Phy �i o s ,  
N&t l ona:;. Phy s1 J n� :L ab·o rat o ry , 

T e d d J. n gt c n , ]Jll d d7: ,:� , Engl an d .  
19 6 2 ,· lvLGy . 

Re f�� e s : Jff.ro vvne , Pc ]1,.,  ') . 1 �1 6 2 ,  Natu re , �<:..��'3_, 1019·. Hun d ,  }'. ;., l.9 48 , 
z. Phy s 1  k 9 l �' 7 24 . Se I araa. , D. ·vr., � l9 5 -�· 9 J)J�<; H e�  Roy .  �'ls t . So c.  , 11 3 ,  34 . 
Whe Al e r ,  J: • .Ao an d Feyn:nre.n , -R. P'. , 1.9 45 , Rev .  1io d .  J?hy s . , . 1.7 , l5 7 .  

� .. ·---� .. -- · �-. -- - -· ------ t\t ... ....... 
- - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - -

� - - - THE �?�EARANCE O F  VENU S  1959  - l9 6l 

by c. M. Pi ther 

Venu s I s  a part i cul arly di ff i cu l t  obj e c t to ob s e rv e  an d s tu dy ;  the · 
m �in r e a so n s b e 1 n g :  ( I ) th e th i ck d en s e  carb o n dioxi de lay ers wh i ch 
su rround  the pl an e t �  ( 2 )  i t s  ext re:rp e  b rill ian c e , ( 3 )  th e fe.�t th�t, wh e n  
th e ph a s e o f  Venu s :; s  large thF;re  JJ.s a _ gap o f  S<?me � 59 m � l l i o n m 1 l e s  
b et:wePn u s  an d th e ll1Iage s een J..n. the f 1 el d o f  v 1. ew . 1 s  qu1: te small - aw­
ro xlmat ely 9 .  5 .  s e co n d s o f  arc . On t:he o th e r han d , wh en cl o s e s t � the · 
su n ] i t  po rt i o n  i s  ratl'_le r sm �l l , . so �hnt th � l arge app ar en t dlarnet e r  o f  
6 5  s e c on d s  o f  arc · du r 1 n g th i s t im e  � s  o f  l i t tl e  h elp . Som e o f  these  
di ffi cul t i e s  can b e  o v e r c om e , an d wi th c ar e fu l  c o n s i st en t  o b s e rvat i o n s 
o f  th �  tY. p e  c a. r ri e g  o� t by th e M e r cu ry  an d Venu s Se c t i o n  o f  the :brJ. t i sh 
As t ro n om i c al As s o c i at i o n ,  mu ch can b e  l earnt . · 

. 
Th e  f o l l o wi n g  :i,' a  an ac co un t o f  the · app e aranc e . o f  t h e _ pl an e t  Venu s 

lJ e. s e d  o n  o b s e rvat i o n s  mad e hy . th e �u tho r durin g the p e ri o d l95 9 , fuarch 
25 t o  19 61 , Augu st 1 2  • . Th e o9 s e rva.t i o n s  mt;1,d e h,etwe en 1:9 59 , lw.�.arch 25 
an d 1 9 61 Mar ch 23  W8re :n.n o rd� n ary whi t e  li ght ; tho s e  ·aft er th e latt e r  
d at e  we r e  o f  a ty p e  mad e wi th th e u s �  o f  sp e� ial · fil t ers� I 

Bas ed o n  th e kno \m fnct that the red  en d o f  th e sp e c t rum i s  o f  a 
l o n ge r wav el en gth -f:l: c.n th e blu e - thu B r e d  1 J . ght i s  mo re p en et rat ing. 
Th e  c o l o u r  o f  th e :f i. :Lt er s u s e d · w e r e  r r-: c� l  gr e e 1.1  an d • b lu e.  I t  i s  a s sum­
ed th at thP. iTn af,�e s e (� n . in r e d l i ght i s  a t  H l o w e r  l ev el in th e Cythe r­
A a. n atm o s-ph p r o , · - wl1 :t l e  th e 1JlU A 1 s at a hi t;;her l e v el .  
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As Venu s rPvolve s aroun d th� sun , i t  exhi b i t s  phas e s  as s e en f rom 
� �rth , ( s � e  f i g  a) . I t  ha s b e en foun d that th e phas e varl e s  w1 th th e 
fi l t A r U SPd AVen thou gh the obs e rvat ion s we re mad e wi th in minu t e s  o f  
e a 9h o th e r. Fo r exampl e ,  i f  th e pha. s e  i n  wh1 t e l i gh t  wa s re co r d e d  a s  
� l l ghtly c o n c av � , the r e d  1mage wo ul d app ear n e ar e r  s t rai ght ; th e b lu e . 
1 m n, g p  wou'l d b e · rath e r  m o r e co n c av e thnn ob s e rv e d  in whi t e . Thu s at a · 
po  in·t d e Ap A r  i!} th e .  a�m o sph e r � ,  th e image i s  s e e n  sl i ghtly . smnll e r ,  the r­
p fo r e t h e  sun 1 l lum in at e s  m o r e  o f  t h e  d i s c .  At a h i gh e r  po i n t , th e r e­
v e r s �  happ8n s .  ( Se A  f i g  p .  TU e  s i z e o f  the imag e s  1 n  th e di agram ar e n o t 
t o  s c al A ,  fo r the var i at i o n 1n s 1 z e  � s  v e ry  small ) .  . 

· . Tb eo ret i c aJL d i 9ho t omy fo r  Venu s c an he pr e di c t e d  qu i t e  acc u rat ely . 
'f'hl s 1 s  tl).e exact  t.1m e wh en th e phas e  o f  th e pl an e t sho ul d  b e  hal f ,  but 
:L f  Venu s 1 s  o b s e rv e ?  on th f7 dnt e  o f  tl:}. e o r e t i c al d i cho t o my , i t  will b e  
f o-u n d th at th e t e rm J.n e.t o r I s  no t. s t ral ght . ln o th e r  wo r d s ,  th e r e  i s  a 
d i s c r�pan cy b et we en th e o r et i c a]. nn d ob s e rv e d d i cho t omy . Th i s  di s c r ep­
a n cy l. S  kno wn e.s tl). e Sch ro t e r 1i1ff e c t  €l.n d .  c an b e  ns mu ch ns fou r cl£1Y S b e t­
weP.n th e t wo .  Du r:ln g o.n e a s t e rn el o n ga t i- o n , wh en Venu s app�enr s 1 n  the 
ey en in f! sky , di cho t omy o c cu r s  e a rly . ··.iJh il e du ri n g a we s t e rn elo n gat i o n , 
( I n th A mo rn ing sky ) d i ch o t ornv o ccu rs l ut e . Th e exac t  r e a s o n  fo r th e 
d i s c repan cy i s  still b e in g  wo�k ed o u t , bu t i t  i s  c e rtai n  that the an s we r  
i s  I i nk P d  wi th th e thi ck clou d l ay e r s - mo s t  l i k ely du e to th e  s cat t e ri n g 
9 f  f?Unl ight . Wh en th8 S ch ro t e r  -mff e c t i s  s t � d i e d  Wl th th e ai d o f  f l l t e r· s , 
1 t ]. S f ou n d t o  b �  t ak Rn a s t ep fu rth 8 r. Du r � n g  a we s t e rn el o n gat 1 o n , · 
di cho t o my o c cu r s  f i r s t  in r e d ,  th en wh i t e �  fo l l o we d  by blu e • .Al. tho u �h th e  
�uth<lr :has not (tH��) o-b s e rv e d  di cho t omy with th e ai d o f  fil t e r s  du r 1.n g 
an e a s t e rn Alon gat i on ,  .T.. � Btlb i n son ,. who i s a c oJLl eae:,JU e f i l t e r  :re s e�r ch e r, 

. h a s  s t a.t e n  tha.t th e o rd e r  1 s  r eve r s e d  du r1n g an ea s t e rn el o n gut 1 o n , 
wh i ch i s  what o n e wOJu l CI . expe ct • . ( Se e  f i g _  c ) . Ji'i g. 9 she � th e t e rminnt o r 
o f  Venu e e.rou n d th e p e r 1. o d  o f  d� cho t orny Ji.n th e var� o u s f � l  t e r s ; nx�· 
m'e.rk s the approx. , dat e o f d i ch o t omy in each c o lo u r. Th eo re t i cal d J:. cho t ­
omy wa s Jun e 20th. 

In wh i t. e  l i ght , it i s  s o m e t im e s  . f o un d that th e cu sp s o r· Venu s are 
�xt en d P. d . o r  ro un c1 R d .  'Nb. P.n u s in g fi+ t e rs , th e cu sp s are f'�,l w�y s sha.rpe �  
J..n r e d  1 J. gh t  o.n n al way s t run c e.t e d  I n  blu e ,  al thou gh th e re 1 s. n c e rta.1n 
am o u n t: o f  v e.ri e.t i o n  o f  ho w mu ch sharpn e s s  o r  t run cat :1.o n  wi thi n each 
c o l o u r. 'rhu s 1 t appe ar s tha.t th A . d e.ev e r  we p enetrat e � n t u the atmo sph e re , 

th � cl ear e r  th P. cu sp s b e c om e - wh 1. ch J:. s  to h e  exp e c t e d. 

Th A  mo st p rom in en t , nn d o n e  o f  th e  I!10 s t  in t e r e· s� I n �  f e atu r e s  o f  
Ven u s ,  e.r e  th A cu sp c ap s. 3 The s e  are b rJ...ght ar eas s :1. tua� e d  ut th e cu sp s  
o f  th e pl a.n 8t , ( s e e  f i e  d )  nnd are� nt t im A s1 n s s o c i nt e d w1.t� cu sp ext en­
sr o n s .  "\�h ;::;n cu sp c n.ps a r e  r e c o r d e d ,  th ey a.r e n ev e r  s e en qu JL t e th e s am e 
o-n each o c c ns i on .  Th Ay ar e foun d t o  vary in s i z e ,  shap e  o.n d b ri ghtn e s s. 
Som P t im A s thP.y are r e c o rd e d at b o th N-o rth an d So u th cu sps nt th e  s am e  

tim A ;  wh en thi s happen s ,.  it wi l l  n e urlv always b e  foun d that the t wo 
c ap s  a, r 8  n o t i denti�al .  �Jith thA u s e of f i l t e r s ,  u .  c ap d e c reas e s  in . s i z e  
f rom blu e t o  red ; J. .  e. , mo- s t  o f  the mat erJ.o.l o f  wh 1. ch th e cap compr J... s e s ,  
l. i e s  at th e h i gh e r e.tmo a ph e ri s l ev el .  Fron1 a numb e r o f  cu sp cap o b s e rv­
a.1;io n s me.de with f i l�.e r s ,  it app e a r s  that th e r e  is a ()o n s t an t  b et we en 
the s i ze o f  th e cap in each c o l ou r .  A c up r e c o r d e d  in whi t e l i ght will 
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appear 2 .  o)r 3 t im e s  la.rger than . i t a  e.ppeare.n c e  in r e d ;  whi l e  �n blu e ,  
th � c ap :t. s  fo un d t o  b e  5 o r  6 t�m e s  �erge r then wa s  o b s e �v e � � n  r � d .  
'Th1 e c o n st a.n t c an be kno wn a s  th e " s :� z e  - c o �o u r  l aw. " I t  J.s  b e1.� ev e d  
b y  som e o b s ervers ( in clLu di n g  the autho r} that the cu sp caps ar e du e t o  
so l �.r a.'ct i vi t .y  - i n  o th e r wo rd s ,.  i on i s e d part i cl e s  from s o lar o utbu rst s  
e.re attract e d  by A.. magnet-i c fi el d su rroun d in g  Venu s cau s i n g  "&u ro re. " 
in the atm o sph e re. 

An o th e r  f e atu r e  wh i ch app ears in th e h i gh e r lat 1. tu <.1 e s  o f  th e plan e t  
arP l igh t i sh a.r e a s  whi ch are o b s e rv e d  sl i ght+y a.wa.y f rom th e cu sp s ;  th ese 
a.rP known as Off s e t  cu sp cap s .  A1 thou gh at :f' 1 r s t  s :z..gh� · the s e  f eatu r t? s  
l o ok th e ae..m e  as the t ru e  cu sp c ap s ; . f ro-1!1 a mo r e  de�al JL e d  stu dy , t1:;t 1 s  
d o  A S n o t  s e em to b e  th e c a s e . Th e  rnaJ.n· d:L. ffe r en c e Wl th th e s e cap s  � s  that 
th ev do  no t foll o w  th e 11 s i z e  - c o l o u r  l nw u .  '\�en s e en ,  th ey app ear in 
grR�n o r  'blu e l i gh t, i n d i c at in g the o ri gin in th e u pp e r  l QY e r s ; al s o , t h e  . . .... . .. .. 
s 1  ze .� n, th e two l 1 ght s var1 e s  v e ry  l l ttl e .  

O c ca s ion a].]_y ,  a dark c o l1a.r is ohs erve J su rround i n g  th'e t ru e  cu �p 
c a.P @ •  Thi s typ e of f ea�u re ho.s only b f!en reco rde sl 'by the . o.u tho r 3 t �me s 
du rl n g the p r e s ent s er 1 e s  o f  obs e rvat 1 o n s ;  o n c e  1n  red l 1ght , o n c e 1 n  
wh it e an d o n c e in blu e .  Thu s i t  i s  · hard to say a.t .wl:lat h � l g�ht . i n  t h e  at­
mo sph 8 re ,  c o l l ar s mo, at ly o c cu r • .�U!-hou gh the r e c9- rQ 1.nga �n whl. t� e.nd 
blu e wer e  o nly su sp e c t e d ,  the o n e J.Ln r e d  wns d.ef�nJ. t el.y seen.  

Aroun d  th e l. imb o f  Venu s , th e r e  can b e  det e c t e d  ut tirues , e. f e�t u r e  
known . as Limb ttrif3:ht enin g. Thi s  i s  a b ri ght en i n g  � f  t h �  gen � ral hu e o f  
th A d l  s e  at. th e l 1m'fr an d has 1J·een mo s t ly r e c o rde d �n whl.t e ' JL l ght . 

Qu it e  o ft ST.i.\ · it has ·been :foun d that the t ermina�o r  takes  o n  a. d� sky 
appearan c e  • .  Th e s e  du sky . shad�n gs are kn o Wn  ns T e rml.n at u r sh;adl ngs ,. an d 
a f  th e sha d l n ps that c an b e  ob s e rve d o n  Venu s ,  the s e  are abo u t the mo s t  
:f l lu .� iv e .  T e rm inat o r  shn d i n g s  we r e  r e c o rd � u  in whit e  e.n d r e d  l i ght , ind­
l c a.t:L.ng tha.t they appeo.r . b et ween th e me dlum an d l'o wer l ev el s.  �mo th e r  
f ea.tu r e  'Whi ch o c cu rs in th i s  r e s-ion v.r e  .ll i s c shad ings. Th e s e  e r e  shadings 
wh i ch app e ar o n  th e vi s itrl e d i s c  and i n  gen e ral are rath e r  dark e r  than 
·'re:rmin a.t o r  sh ad inga ,  althoueh the d if f e r en c e i s  o nJLy '!l ery sl. igh t .  Ji'rom 
ch e ck i n g  "b a ck throu gh pas t  obs e rvat i o n s , . i t  s e em s' that :Oisc  shaJ in gs 
mo r e  o f t en than n o t  a. r R  e i ther  l o n gi tu. dine.l. o r latitu J incl ;  th i s i s  to 
s a.y th at the i r l o n ge st p::L �r�t of the shr-1.Jing lie s e i th e r  in u J:.l, o  rth -
�o u t}} di r R c t i o n : ( i .  e o  l o ntT �- tu d in oJ. ) o r  in an �ast · - de s t  dir e c t i o n ( lat­
:n.tU sJ l n al ) .  On P; mu � t  hot th l nk that the s e shad l .. n gs are hard e.n d sha:r:p ; 
th e l. r  b·ound a.rl e s a r e  o ft en har d  t o  d et e c t . · · Dc..rk e st o f  al l  th e shad1 ngs 
are th A Dnrk Ma,rk in gs . The s e  a r e  ref erre d to a.s mnrk i n gs rathe r than 
s}fa. d in g s  du e to the fac� that th e d i ff e r An c e  b et we -en th e s e c.n d Di s c . sh a­
d l. n g s  l. S .  f o un d to b EJ  sl l ght ly greo.t E? r tho.n th e dl f f e r�n ce b et we en :p1 s c  
al) d T e nn1 n a.t o r shad lt]. g s . Dark m e  rk1n e s e.r e  ob s e rv � d  1 1:_1  re d fi.n d wh �  t e 
J]. l ght e.s do the shadl.ngs o.� r eady ment 1 on e d ,  but th 1 s  t 1m e t  th e  o rd e r  
l a  r ev e r s � d .  Thu s th P: ma rk 1 n gs app ear mo stJLy a t  th e l o we r l e vel s.  Th e 
mo st p ronrl n en� o f  th l .s ty.pe o f  f e at':l re ( the darke st )  o ft en fo -rm �  l..e.rge 
••l!J·ey- s " - a.t t,:r.m e s · c]. o s e to th e t e rm :n.nnt o r. The s e  b oy s  are som et 1.w e s 
j o in ed t o geth e r ,  wh il e  at o t,he r t im e s  o c cu r sin gly . ( Se e  f i g  e ) . 
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o·c cu ring at higher l evel s ,  ( i . e. in h1u e l ight ) we fin d v e ry  large 
l i ght ar A a. a , som�t:i:mes  c o v e ring b)etwe en 1/4 to  1/2 o f  th e dJ. so , an d al­
tho u �h s � 8n main]y in . blu e �i g�t, are f requ en tly ob s e rv e d  in gre en. The s e  
arP- e.s fo :riiT l e. rf!A po rt :L.o n s o f  c i rcl e s  an d n o rmal 1y proj e ct f rom some p o s­
i t i on on th e l imb , ( s e e f i g  f ) . Ocdasionally, an o dd th in g ha.pp en s in 
tJ:: e h i gh e r  l ev �l s ;  th e image of the plan e� in b lu e  l i ght b e c om e s  v e ry  
d l ffu s e d ,  and 1 t b e co m e s  v e ry  hard t,o e st 1.m at e the shap e o f  th e pha s e , 

. + e t a l o n e  e.nY. f e atu re s th �t mi ght b e  on tl;t e d i s c . ·dh en th i s  o c cu � s ,  th e 
1mage s s e Pn 1 n  r e d  and wh1.t e l �ght ar e qu1. t e no nnal - thu s the d � stu rb­
a.n c e h a s  i t s  o r i gin h i gh up. Oth e r  filt e r  wo rk e rs he.v e r e .co r d e d  thi s 
ph �nom en a ,  . no t ably , :[ . H. :ftob in so n an d A. -�i. H.ee.th. Rob inson b el. i ev e s  that 
the c au s e :t. s  s c att e r 1ng 1n th e upp e r l e v el s .  

On rar e . o c c a s i q n s ,  sp e c i al f e o.tu � e s  are . re c o rd e u ; th e s e O I?-lY o c cu r  
ev ery on c e  1. n  a Vlih l. l e . On e o f  th e s e  J.. s o. b r1. ght o val " c� o u d- l l. k e " f ee.t­
u r e ;  th A au th o r h a s  on1y ev e r  ob s A rv e d  t wo o f  th e s e. Th e  f i rst wcs r e c­
o rd e d o n  19 61 ,  March 5 ;  th e o th e r  o n  19 61 , MaY 1 8 .  EU th we re o niy seen 
in wh i t e  l i gh t  and appe are d t o  ext en d f rom Limb b ri ght ening. Th e r ee.so n  
�h e s e  f e ature s appear in thi s po sition might we�l b e  thnt when th ey are 
ri p-ht on th e l ml:r, th ey a·re t o o  smal..l. to d e t e c t ,  en d wh en n ear th e c en t re 
o f  - th � v i  aibl. � po rt�io n ,  th ey imm e rs e into tf1e gen e ral. _ hu e . when they er e 
s � �n J.n e. po sl t :L.on b.>etwe An the two , th e sun s  ray s st rll: e et j,ust  th e 
ri ght an gl e� Anath � r  o f  th e s e  sp e c i al f eatu r e s ,  �r e b r i ght spu t s . The s e  
are re.re , c 1 rcu l s.r JLn sh ap e ,. an d  e.r e  a.bou t th e b r ��ht e st f eatu re tu b e  
s e Pn . Th e  auth o r  ha s o n 1y o n c e  o b s e rv e d  o n e  o f  th e s e , 1961 , Jun e 24, in 
Wh i t P. l i eht. It wn e rec o rd e d \mil e  mak i ng a ro u t in e  o b s ervati o n  with en 
8. 4.  in ch r e frac t o r. · 

Summary 
. Let u s  n o w  mak � a qu i ck �umm�a.TY. • Hi gh in th e atmo sphere . Wf? hav e large 

wh l. t A e.r e a s , at t 1m e s  cov e rJLng quJ.t. e a pe r c entage of th e Vl. Slbl e :p,o rt l.o n 
of t:he :pl.an e t .  Al so ,  th e s e  h i gh l ev el s can ,  at t ime s ,  b e com e sub j, e c t t o  
th � scnt�ering o f  l ieht . Fu rthe r  d<? wn at the I!le dium l ev el ,  we have a .  
"ftr1gi.').t enl.ng o f  the l :tmb ,. so.me T e :rnu.na.to r sh ad l.n £S, Lon g. , an d Lo t . , D� s c  
sl}.aa in e , m. ou d  f e ntu r e s  and some dark mark i n g s .  Betwe en the s f} l evel s a.lf d 
11-� gh P. r  up,. o c cu r  th e .  O ff s e t cu sp c�p s .  Dq wn  1n tl).e l o we r  reg�o-n � ,  we fl n d  

�· m o r A  t e rm lln ato r sh acJ � n g s , l e s s  d.e fl. n e d  d l sc  s}lndl.t:lgs ,  derk markl. n gs an c;1 
th e d e.rk co ll a r s  wh l. ch b o e.rd e r  th e Cl;l SP CQP S  at t J..m e s .  Cu sp cap s ,  we fl n u, 
e.pp p,a, r  e.t all � evel s ,  al thou gh th e sl z e  w�.l l vnry e.t each l ev el ( !l ze -
c o l o u r �e.w) . F:; n a.ll..y ,. o c cu r 1n �  som ewh e re ln the atmo �ph e re,  we hnv e the · 
V P. ry  b r l ght wh 1  te sp·o t s . I t  m1.gl}t b:e us well to m e n t � o n  h e re that the s e 
sp o t s  app ear to b e  only sho rt 1 1. ve d .  

From th � ab o v e ac co un t , it will he s e en thn� i n  gen e ral ,  the dark e r  
th e f e e  t u  r e ,  th A l owe r will. b e  the l e v P-1 e.t whi eh it o c cu r s - whil e the 
l i ffht e r  an d b r i ght e r  f eatur e s  a r e  foun d in the high e r  r e gio ns . 

Re f e r Pn c e s :  ( I l  A. ·.v. Heath, j . 1� Rohi n s o n , F. c. ·.'l,yk e s  e.n d V. il .. :F'l r so f f :  
.r. B. A. A.  Vol . ?l , page 242. ( 2 ) J . H. Roain son : J . Ei. & A. Vol . 6 6 ,  pe�ge 2 6L 
( 3 )  c. M. Pi th e r :  Jt. B. A. A. Vo l.  7 2 ,  page 14.  

- - - � - - � - - - - - � - � 
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.. Th e  Fa s c i nat in - \Vo rl d o f  As t ro n om , . by Ro b e rt s. Ri char d s o n . ( Lo n d o n : 
Fa.l1 e r  & Fa.b e r  Lt d. , ].9 62 . Pp 2? 4 wJ. th 106 plat e s  • . }.L et prl c e  25 s .  

Th e  n ew ev en t s i n  spnc e t rav el hav e  r e c ently cau s ed ma.ny :peo pl e  t o  
t u rn  th e i r i n t e re st s f rom o r d i nary mun dan e sub j e c t s  t o  e.s.t ronomy in 
gen e ral .  . . 

Th e re a.r e  me.ny gu e s t :t o n s tc: b e  a sk e d, a,n d . Dr. R.J. ch�rd so n f:le.s taken o n  
th e ro l e  o f  p r e s en t :t ng . the o r d inary layman w l  th an o v e rQJ.l p l ctu re o f  
the fa.ct s o Ahin d s e ri o u s a. s t ro�nomi cal stu dy . 

The au tho r h a s  wri t t en i n  t, e rm s su i t ab l e  to th e o rdinary laYman an d 
th e m at e ri al i a  s At ou t in th A f o rm o f  a qu e s t i o n an d an s we r  s e s si on.  
'F'h A  cha .pt P. r s are d evo t, e d  t o  su oj, e c t s  su ,ch a. s � U s e  o f  T e l e s co p e s ; th e 
]!lo on an d i t s Su rfac e Fe atu re s ;  Sp e c t ro s c op� ; p·l an e t a ry  lV.i.o t i o n s ;  the Co n­
d i t i o n s on O th e r  Pl an e t s ; St ar Fo rmat i o n ; the Galaxl e s  an d Co smo lo gy ;  
Re co gn i s ing th e Co n st ell at i o n s an d many o the r s . 

Unfo rtun a,t P.l y � . du e t o  the eene ral rap i d p ro gre s s  i n  e.stro scienc e ,  
s om A  o f  th e an swe r s  given to q u e s ti.  on s a.re sub j e c t t o  revl s l o n - e v en 
th ou gh th e book i s  j u s t  off the p re s s . Th i s  appl l e s p art i cul arly to  th e 
co n d i t i o n s  o n o thP. r pl an e t s  a s  wel l a s  the exa c t m e a su r em en t s  o f  su rfa c e 
t �mp A ra.tu r P �  \Vi th . th e lat.� e:r�  i � i s  b e comin � n e c e s s a ry to egu i p  art i fi­
c l al a at ell l t P s  Wl th s e n s l  t l  v e  l.n s t rum en ts 1 n  o rd e r to ob te.l.n a mo re 
a c cu rat e r eadi ng. Ven u s an d Jupi t e r ;  fo r exampl e ,  ar e kn o wn to h e  t ran s­
m i tt e r s  o f  rad io n o i s e Wh i ch has rec ent ly b e  att rl bu t e d to radiat ion 
b el. t a  sim·ilar t o  th e fam ou s Vo.n All en b, el t s  kno wn to  en c l rcl e ou r o wn 
Earth. ':rhe s e  b el t s  wo u l d  und oubt edly b e  a d rawb a ck t o  e.c cu rat e measu re­
m en t s  o f  su r f a c e t emp e ratu r e  as exemin e u  f rom o u t s i d e th e pl an et e.ry en­
vi ronm en t .  

Re c ent an aly s e s o f  pl an e tary co n di t l o n s  hav e eJ. s o  b e·en omi t t e d ; fo r 
exampl e ,  th e di s cov e r i e s o f  at o m i c o xy gen an d . mo l 9 cul ar nitro gen i n  the 
atm o sph e r e  o f  Venu �. Th e  ab s o rpt l o n  of b lu e an d v l o l e t  l l ght � n  �h e �p� e r  
l ay A r s  o f  th � Mar� l a.n atmo sph e r P su gge s t e d  b y  Dr. :N . • .. t� .• Ko zy :: ev l n d l cat l n g  
gr e at e r  d en s l t·J.T � � s  al so · a r A c en t  theo ry , un fo r�unat ely _ ml s s e u • 

. Th e  ab o v e  ln cl d ent s j u s t go � o  p ro v e  ho w qu l ck ly s c 2 en c e  b o o k s o f  
t1'} l s typ e b e co m e ou t o f  <fa.t e . ( wh l ch i s  n o  f a�l t 9 f  th e aut ho r ) . Ho wev e r ,  
'!l'l th . rege.rd t o  tl). e me.t e rl al �t � el f �  'the qu al l ty 1 s  e;en e ral ly b o th _ fa.s c­
l n a.� l n g  a.n o c on c :D. s A an d th e r e  1. s l l ttl e doub t that n1any read e rs w�l.l. 
d e c i d e  to pu r su P.  the su b j e c t at gr eat e r l en gt hs - e v en to th e ext ent o f  

. b A co m i n g  an a c t i v e  amat eu r a s tro !lom,e r. 
· · · 

Phys i c s  a.n d As t ro n omy o f  th e Moon , e dit e d by Pro f. �d ehek K� (Lon don :  
· Acad em i c  Pr e s s  In c . (L.ondon) L.t d .  � 1.962 ) . Pp 538 w� th 24 pl at e s. hiet p ri c e 

]J. B s. 

Thi s . i s  �n exc ell ent b o o k yiri t t en . by � group o f  �nt e rnati-onully 
· kno vvrr s c 1  en t l. s t s  - ea ch a sp e c l. e.l .. l st .1n h J.. s o wn  pu rt J. culer fl eld. 

TI).e me tho d' s u s e? ft? r  <;I etect ing th e n atu r e o. f th e lunar su :;-f a c e 
e.r e  d l s cu s s e d , and l. t l s  Jl n t e r e s t J..ng t o  s e e  whether  co n f l rmat l o.n o f  
th 8 con clu sio n s d rawn wiJLJL mat ch the emp l ri c ul r e s ear ch i n  �st ronaut i c s. 
Th e  ch apt e r  o-n 'f'opo gre.pb.y i n c1.u u e s  a numbe r . q f  i n t e r e st in g pl o.t e s  o f  
l un ar m ap s  c ompJLJL e d  nnd d re.wn by ob s e rv e r s J. n  th e 1 7 th c en tu ry .  

- JL5-



Dr . N. A. Ko zy rev i s  o n e  of the co nt ri bu t o rs who writ e s up ab out the 
phy s i c �l o b s e rvat i o n s  of th e lut: o r  au �fa.c e, inclu uin g a sp ectro s cu_p� c 
ana.ly s1 s o f  th A ./U pho n su s  e ru p t 1 o n  wh 1 ch to o k pl a c e  o n  3rd N o vemb er, l 9 58. 
:pr. Ko zy r Av mt;t s t b8 h ighlY. regard 8 d  fo r h i s ou t st an ding c o n t rib ut i o n s  
:t n  un d e r st an d :l n g th � phy s 1 c aJL .  n atu r e  o f  the 11<? o n  an d n e arby plat). e t s -!  

Dr. lw Do ll fu s o f  the Parll.s Ob s e rvato ry d 1 s cu s s e s th e polarl. zat l.on 
o f  mo o nl i gh t a.nd th A me an s of d et e c t i n g a lun nr atmo sph e r e ;  e.n e sti mate 
o f d en s i ty fo r th e l�t t e r i s  giy en at 0. 5 _ x 10- 9 t o  that o f  th e Earth 
at groun d 1evel - whl ch 1 s  co n s l d e rab 1y l o w. 
. In co n clu s i ot:J ,  _ i t  i f?  pA r}].aps a s  �,gAll that · e.s mu ch kno y;l edge p e rt ain­
l n g  t o  lunar . co n d 1 t 1 o n s . 1 s  b' e 1n g att ain e d  by ·a s t ro n om e r s ri ght no w befu re 
e.ny E\.tt emp t 1 s mnd e to lan d  a man ( o r  woman ) on th e  lli.oon. lf ou r sat ell ­
i t· e  i a  r e al ly to t a.l].Y: ho s ti l e to a.ll. fo rm s o f  l i f e , why was t e  ro ck e t fu el 
en d m o n Ay tO' l an d  therA at all? 
---------------------------------------------

_ _ _ _  .., _ _ _ __ _ _  _ 
SPACE LO G  

�,!ian .� s. Dea.n 

Mgr 23rd : U. S. Ai r  Fo rc e l e.un. ched :Blu e S c ou t bo o s t e r  with cl.as s i f i e d  se.t­
ell. l te from Po int J1.rgu e � l o  • •  � »ay 3l. st : Bl.u e Scou t laun che d  f rom Po int 
Ar� el lo. Nb o th e r  d eta�l s glven • • • �un e l s t 1  th e 10 l.b . O s c ar II sat­
ellL l t e  waa au c c e s sful1y l aun ch e d  by the ·u. S� Al r  .b"o r c e  on b eheJ.f of the 
.Atperi c an Rad i o  Re:; ay Le agu e . It was launche d  11pi ggy- back 11 o n  a cles s i fi ed 
Dl. a c o v e r e :r  sat ell l t e  by a. Tho r- Agena lffi f rom Vnn d e nb e rg • • •  Jun e 1 7 th :  the 
u. S. A.i.r :Fo r c e 1 au n ch ed e. Tho r-.Ageno. b o o st e r  wi th n cl.us si f�ed se.tell i t e  
f rom Po i n t  Argu P.lJ!.o • • •  J"une ].8th :  the u .  s .  Ai r  ]'o rc e laun ched e. s e co n d  
cl a.s a i f i A d s e.t el l i t A; thi'St�e,b·o e.rd e.n At.l.a.s Agena. f rom Van d enb e rg • • • 

� 19 th:  m&SA' a 285 lb. weath e r  snt el1 i t e Ti ro s  V was s� c c e s� fu lly 
l aun ch e d  f ro m  Cape Canave rn.l by a Tho r- Delta b o o s t er. :n:t l s  h el..n g  u s e d  
t o  prov i d e  i n :fo nn·e.t iam o n  th.e gro wth of  hu rri can e s an d the b reak- up o f · 
i c P  i n  th e no rth ern l at..it.u d e s. It i s  in at: el.lipt i c aJL o rb it with apo ge e  
o f  604 mil. e s  an d p Ari g� e  36? m il e s .  I t s  pl ann e d  o rb i t was a 400 mil e 
c i rcu l a r  o rb i t ,  bu t the e rro r has no t aff ected it s p e rfo rman c e • • • June w� 
Co sm o s VI was au c c � s s fu l]v l.aun che d  by ·t.he So vi et Union.  Th1 s  i s  the: 6th 
in th 8 cu rr Ant Co smo s s e rl. e s ,  an d al.� sy st em s we r e  sai d .  to b e  v p e !at in g 
no rm al ]y • • •  Ju]y 3rd : . th e · 65]. ft - h1 gh b�JLo on Strato s c·o pe · I l  fal.+ e d  t o  
r e e. ch th e d e s l r ed al t 1 tu d e  o f  80, 000· ft . · l.ri whet sho ul d  hav e b e en 1 t s  
final t � st :flight.  The b al].o o n  i s  d e s ign e d  t o  c u.r zy a 3 6  in ch t el e s co pe 

..-- to pho to graph th e s t a r s  and pl ane t s  • • • July 8th: . th e u .  S. A. ex.pl o u e u  � 
thennonu cl eo:r bomb o f  o v 8 r  o n e  m egaton at nn e.ltl tu d e  o f  200 m�l e s  wh1 ch 
wo. s l aunche d by a Tho r bo o s t e r. Thi s wu s th e th iru at t empt , the previou s 
att emp ts on .  J':ln � 4th an d  ?O th �  havi n g  f ai l e d. Th e .explo s ion has b A en 
s ev e r e].y c r 1 t 1 c 1 s ed by s c l ent. l s t. s  th roughou t t h e  wo rl d • • •  July lOth : the 
Tel at ar sat ell ite  wo.s l aun ch e d  f ro-m Cap e Can aV E} ro.l by a. Tho r- Del. t e  b o o s­
t e r. 1t h as b e 0n u s ed fo r t ran s- at1 ant l c t el ev 1 s 1 o n an d t el epho n e  exp e r­
im el! t s  {ln d h a s  re c e iv e d w� d e spr �ad pu91. i c i ty .  l t  i �  i n  a hi clifly el lipt i ccl. 
o rb 1 t W1 �h apo g e e  3� 502 ml.l e s an d p e rl ge e of 59 3  m�l e s , an <l � s  exp e ct ed 
t o  stay 1n o rb 1 t  fo r two y e ars. 

- - � � - � � - � - - � - - - - - - - - - - - - - - - o o o o o o o oOb o o o o o o o- - - - � - - - - - - - - - - � - - � � � � � � - � - - - · 
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. L E T T E R S  
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De a.r · Mi s s St eb1:>ing, . . . 
' 

. 
· I wo u.l d l ik e  .to c omm·ent . ll.po n P.. He s el t o-tf ' s  t1.r.t i �1 e (.Vo� : l  lJ.o. 4 

1 s su P. d e.t A d  J'u ly/Au gu st , l9 62) � Gen e rally sp euk�n·g I . . . th�nk thc;-s 1 s  ruu ch 
to do ab o u t  n o thin g. I h av e a l ittl e b ook by &l f rect · �iatkiri s . . whu kr. · He s­
Al ton men t ions ;  i t �J i s  c a l l e d ,  Th e . Lev 1-fun t e r ' s Manu al. ,  an·� l t · · wue pub - . 
l i sh e d  in ]9 2 7 .  of · c ou r s e  th e r e  ar e � i gn i f i c an c A s  in l ey c our ses , but · 

th P. r e  is·· rto th i n·r; ·my st e ri o u s ahout t'tlem �n d th ey s,e em t o .  ·b fr � ·� d eql:l at ely. 
e.c cou n t � d · fo r by commo n a 8n s e. · · I f al l to s ee what 11r: He s el t·on l. S · t ry- . : 
i n e to t ell u s  o r  ·wh at h P,  fin d s so s i gn i fi cant ab o u t  l ey t rnck: s wi th.· . 
r e f e rP.n.ci ·t? . to· th e UFQ· pro.bl em. Th� f i rs t · th re e ·  p�ge s o f. The L ey Hunt e r ' s . .  
:Me.nu a.l gl V e  th e o bv 1 o u s · expl anat l o n fq r chu r ch e.s , c e.stl e s ,  moun d s . an d . · 

mo a.t s. e t c .  , �ying orr s t rai ght. l in e s  at) d un l ik e . }j.i cq.el ' s .o. rtho.t eny theo .. ry., . 
th e 8Xpl e.nat 1 o n  so lv e s a.ny my s t e ry  wh� ch o n c. e m1 ght hav e ex1 s t e d  •. 

. T o  cl a.im th.at o rtho t eny i s � great archae9�U f!i 9al di S90 V e ry  
s t r�k e s  . m.e a.s v e :ry- fu nny an d s o  . fa.r 1t s apparen t .sl. gn l f � ce.n c e  =!- n  �he . 
UFO my s t,e ry  r emal.n s t o  b e  expl o 1 t e d ,. fo r 1 n 1 t s pr e s en t  fc rm ,  1 t do e s  
n o  mo re .:than . compl �m ent th e' exi: s iji n g · wei ght of evi d en c e  to. · sho w - o r  
at t empt t o  sho w· - th at lJIDs ·are �nt. e1.JL J. get:l t ·�Y . co nt r<? ll e d  obj e c t s f rom 
ano the r v.io rl d/s . Th e re 1-s o n e po 1 n t  o f  c r1 t 1 c 1 sm wh;t ch mu s t · b e  ·l ev el l e d  
at tlj. e o rtho t �ny the·o cy t o o : fo r e.n oh s e rv�t 1 o n  t.o b e  ·'t ruly · val i d , . an d 
fo r :t.t . .  to b e  ln clu d e d  �n a p1 o t  on e. m �p ,  � t  ( the ob s e rvat l on ) ' shw-ul d · 
he.v � tAk en p�l ac e  at th e ob s .e rv e r t  s z en 1  th o r  th e o bj e c t  cann o t  b e  ac c­
u rat ely pl a c e d  o ve r any spo t o n  th e earth t s s"..l rfa c e . Nl th e r th i s , 
o r  s om e  o th e r  m e tho d o f  ac cu rat ely e st abli shin ti i t s  lu catiun o ver th e 
au rft3,c e o f  �h e earth , mu st b e  appl l ceb). e .  . · 

· · . :· . · 

· . � full A. · we are · on o rth o t eny , l e t me ment 1 o n  an art l dl e o n  the 
· 

m i grat � on o f  s an d  ma rt in s �hi ch app-eared �n e. . re c et:t '  i s su e o f  th e lt e y;  
S� l 8n t 1 st • . Pl o t s  o f . th e fl � gh t  p at t e rn s . o f t.hE} se  b + r � s  p ro du c e d s t ra1ght 
l ln P. s · a.n d 1 nt e rs e c t 1 on s vb l ch l o ok e d . j u s t  as 1mp r e s s 1 v e on e. m ap s. s  do · 
th q 1 8Y c ou r s e s an d ]IIi ch el ' s U FO  plo t s  und Dr. :E'o n t e s 1 .. . ·u.J. so •. it wo ul d 
b·o lud :i c ro·u s;  o f  c o u r s e, to . su eg e e t th at U ]D s  are s aQ d  · ma;rt l n s  e r  that 
U:fO pl�Ot� ha v e  Ot}lY th e lnt elJL l gen c e  . . o.f s a� d  mnrt .+ n s , · _ o r  thE;Lt o � · p re- . 
h 1 � t o, r 1 c .m an l q.o k r. n B  . f o r e. su pply o f  s al t. So. no w we h a v e  th re e o rtho t .-

- • f I en l e a  . . 
I wi sh I co u l d  b e  sat i sf i e d  th at U:E:U s  are ·· ext r·o:- :t er.re st ri: o� . 

sp ac e sh i p s ,  th o.t they are i nt e re s t e d in the h i stu ry o f  o � r �l c:�n et ,  i t s 
!' e. st inha.b i  t a .n t s - n o t . i ts p r e s ent o n e s ,  but I am nd t sat l sfl e d  ab ':J U t  
eny o f  th e s e  . �hi n gs an d n<? o n e . h o. s  s o  f n r  advan c e d b ey o n d . sp ecul at 1.ri5 · 

a.b o u t  · the mo t 1  v e , , p ro pu]L s � o-n fo rc e· o r  so u r c e u f  U�U s • .  
Fo rm a. L ey Hun t e r ' s Club? Su re ,  i t  .wo u l d b e  qu 1 t e n gao d l dee 

a.n d e v e ryo n e  wo ul d gai n kn o.wl e dge· on a vari e ty ,.o f  ·s.ubj  e ct s  . !"" but i t  . 
wo u l dn ' t · he v e ry  o r_i gin a.l, _ .,  r h elp to. · 's:o l v e  th e ·u :bo m.Y st·� :ry·. . . " . 

�: . 

: . . .. 
Davi d  J� ghtnian , ( J�dl.to r :  .-U RIJ:�U s) " . · · 

·' Y1man a ,. . 

.. ' � • I :. � ' 

- 1'7.-:- . . · 
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San dy .L an e ,.  
. ; . Hin dl ey., Le.n c s. 

� . .  
• t 



Dear �Iie.e� B'bebb ing; � 
Thank you fo r s en d 1.ng me a c opy o f  your  f i r s t- rat e maga.z1.n e "Spac e 

Revi ew ".  My c on gratu l ati on s t;o you on th e pro du ct io n ; i t  r e�ly _i s e 
wo rkmanl ik e  j ob.  The a.r� wo rk i s  exc e�l en� an d yuu hav e c e rt a1�1y ntt­
ra9 t ed . th e r1 g}}.t p e o pl � e. a · your .co n t r1b ut 1 n g  au tho r s  .. Th e r �e.d�n g  mat­
e rl. al l a  very 1 nt e r e s t 1.ng an d sh o u l d  att rac t a le rge fo l l.o wJ. n g. Keep 
up th e go o 9 w;,; rk4! . . , • 

· 

. . . . . 
. Con c e rn 1 n g  th .1.s bu a � n e s s · o f  a Fe d e rat l.on ; p e rsonally . I hav e lcng 

a,dvo c e t ed th e s et t i n g  up . o f  a n ati o n a.l nss9 c iat� o n  to i n v e.s t i gat e U ]O 
ph en qm ena, . havi n g  i n  mi11 d an ·. o �gan i sa. ti o n  o n  th e l in e s  o f  th e E • .t� il. l 
r ea].l z e  th :n. s  wo u l d  ent a:lil . .  9on s 1 d e rabl e · amol)nt · o f  wu rk an d i t  wo ul d b e  
n e·c e e s ary t 9  o.t t rac t .  th e rl ght p eo :pl e ,  atfd t o  have a. dyn ami c  fi5u re .at 
th e h e e.€J .  · vl'tth the l ack o f  lJFO ac � 1 v� ty 1� s eem s unl. � k e ly that su ch a 
p:e rs�n wrll co m e  a.l o n g, s o  th l n gs y;1.11 co n t �nu � :p retty mu ch �h e s ame. 

• 
·.11 th �h·e � ·npparen� s.t al e- ma.te JLn the UFQ: f1. el d  you co.n f1nd mo re o f  

l n t e r8 s t .. l n  th A f1 e l.d · cif sp.ac e re s e ar ch· 

· 

Sc o t t . Carp e.n t �r s e Rm s t o  h av e  expli:l.in e d  th e ' spac e  part·l cl e s ' a s · 
f :ro st o n  the out sJ. d e  o f  t}+ � c ap.sul e ;  the s e  pus s ed th e w1ndo w aft e r  th e 
e1 de o f  thA c.a.p sul 8 "�.1Va. s rapped.  A sim i l ar . expl an at i o n  wa s gi v en fo. r 
the t· a bj e c t s ' s e pn by Jo e \va.lk e r  th e x- 15 · pilo t who r ep o r't e d · hav i n e;  
pho t o gra.phe d " d i .s c  shap e d  o r .  p e rha.ps cyl in d ri cal o b j e c t s " . _ A. spo ke sl!lan . 
fo rJ NASA rev eal .e d  �hat the s t r�ngEJ · o b j e c t s  we r e  flek e s  o f  1 c e b reak ln g . 
away f � om th e o u t s 1 d e o f  th e l 1 qu 1 d  oxygen fu el t ank . 

Your s  etc. , 
Dn.vi d c.· Jo n e s ,  · Chelt enhUm., Glo s.  

Dear.: Ki� s . St ebb i n g, 
M.t;zy I b e  a� l o we d to mak e a f. ew comm en t s  o n  th e a.rt i cl e  by Hen ry  

Gal l ard en t i tl e d  "Atm o sph e ri c Pre s su r e an d .Ae ro nau t i c s " . I woul d b e  
v e ry  in t e r8 s t e d  t.o kn o w ho w Mr. Ga.ll nrt. has ob t ain e d  thi s' i n s i d e  inf­
o rm e.t io n on · th e o p e rat i o n .o f epa.c e sh i1r s ,  e sp e c i ally sin c e I, f o r  o n e ,  
� un Qb l A t o  follow mu ch o f  hl s reaso n ln g. · · 

];et u s  st art with the s e  " c atho d i c  rai s "  wh i ch ·c r eat e  th e va cuum. 
As :r h av e  ·n ev·er even h eard o f  c atho di c ray s. I e. sswne that .th e wrl t e r  
m ean s c atho d e  raJ! a .  Whil e i t . i s  t ru e  that catho de ray s wil.l ioni z e  the 
e.tlpo sph e r e ,  I f a i l �to 

.
s e � ho w th i s  wi ll p ro du ·c e  a va9uum. I t 1 s  cl �o 

a e. i cJ that co l ou rs wl l JL  b·e s een on the c raft Th e  wr.J. t e r mu st .reW. 1 z e 
that flu o r e s c en c e  w1 l ].  only o c c u r  1 f  th e. c alho d e  rey s · st r1 k e th e su rl·a.ce 
( assum in g, o f  co·u rs e r  th at th e surfac e i s  flu o r 8 s c en t ) ,  b u t  h e. s t at e s  · 

that . .  thA ray s  a re l e av i ng the sur;fac e o f  the· c raft . 
JA arA als o  t o l d  thn.t th e cu rr ent c ould b e  con tro ll e d  by rh eo s t at s . 

H e r �  th e . wr i t e r  i s  e i th � r  s�o �i n g  �i s to t al i �o rnn c e  o f  el e c t !l c al 
en g1n e e r � n � o r  h e. ha·a aunpl l f l � d  h 1 s · (3Xpl an at �·o n so. mu ch that � t  ha s 
b e c om e· rJ. d J. culo u ·s .  A rh eo stat l S  · a  l o.rge clum tJy o bj e c t  u s e d  o n  th e ex­
p e rimen t i n g b en ch ;  mti ch m o :re refin e d  m e th o d s · ar e u a.e d i n  p ra c t i c e. · . 

'Ve a r e  al so t o l d  tha.t 1 t h a s  b een pro v e d, rel o.t l v e  t o  th e c raft l n  
exi s t en 9 e that p eopl e in � i d e  a v ehi cl e <lu ri n g  su d d en ch ange ( i . e. d e­
c el erat l.on an d ac c el e ra t 1.o n ) are unaff e c t ed by the ch an ee� Ji. gl an � e at 
the r8pQ rt.s o f· rec ent spa c e  fl i tsht. s o r  ro c k e t. sl e d ge exp e r1m en t s.  WJ.ll 
sho w th1 s t o  b e  n o n s en s e. The o c �cupan t s  are s ev e rely aff e ct e d  by su dden 
chan ge I N Axt we are ;t o l d th at ·· i f  the vacuum co.l1.ap s e d t u  g1 v e  e.tmu sph­
e ri c p r e s su re .  o n  bo th

. 
s i d e s ,.  th e vehi cl e  woul d b e  c ru sh e d. �my th en do e s  

n o t  eve ry thl n g  o n  earth col]a.p s e?. 
� e ry th in· g  has atmo sph e ri c pre s su re o n  al1. s i d e s  ( and ,  o f  cou r s e , 

,· · 
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o n  th P. i n s i d � al so , e.s I p r e sum e  h e.v e  t}?. ese sp �. c e shl p s )  � 
As I m en t i o n P. d  o v e rl e n.f , I wo ul l1 he 1 n te r e st. e cl t o  kn o w wh e r e  lu.r. Gall ­

e rt go t h i s i n f o rma.t i o n . I. o.m qu :t t e  su rp r 1. s e u th£.t th e sp ac e sh :t_p s ·ev er 
go t o f f th e gro u n d , n ev A r  m 1 n d l e a.v e o r  r etLCh o u r  .P l t�.n e.t earth ! 

Yo u r s et c . , 
B rl an d. Dean � 1\uan ch e s t e r ,  Lan c s . 

. . . , . . . 
· A Ho l d  .V'1 z l.ka,j a. JL s the . t 1 t l e  o f  a 

• 'Oo'O'K . wr:t t:t�n 1 n  Hun�nrlal] gy o u r  
• ].'u r e l. gi) Ecl :t t o r, _ P·. Hed e rverl . I t  de als 

O R.B IT : Spe.c 8- ag8 n Aws , ph i l o so phY. , • ex c ept l. o n al �y wl. tl:J. the _ llio o n· U � l.n f& 
;,�1 ph en om en a.. · Tho u ght.- p ro vo lc t n ba t-li e geo phy s J.. cal. . v1 ewpu 1 n t .  Tl1:1 s l s 
a rt i cl e s e t c . 4 - i ssu e s f 0 r '7/- .  • ' ttle f i r st b o o k  i n  th.e Hungari an l an• 
· lr i t. P. f o r -u a.:rt i cul a r s t o : Jl;f .• O t l P.�· · g,i�gA d evo t e d en t i r ely t,.o lunar st..u:tr� 41 , · DA P n h etn Ga.r o �n.s:, N ewc as . e..- u p o ; - - - - - - - - - - - - - - - -
Tyn 8 , 5 .  - - - - - - - - - - - - - - • Rndar U ]U s� - un exQlanat i o n? 

• • . . . • • - .i• s c 1. ent:' 1 st t..t the l!ornb r :t <J ge he s-
A PUPlicat.lQP 1 s + s su P. d  by o u r Can-. eo.rch Lnb o rnt o rl. e s , U .  b• ..t� . P. J . H�l1-
a d l an o v A r s e a. s  ed 1 t o r. In 9l u d e s • n �y htl.s th eo ri z e d  th at c e rte.1.n clo u d  
rr ews · o n  sp a c A ,  gen e ral � c 1 e n c e . an d • fo. rrnnt i o n s an d utmo sph e ri c win d· ph­
pn ra.n o rm nl subj A c t s . 6 l s su A s o bt- en om en o. c an r e sul t· l. n  dJ.. sh- l .lk e  re-
�.i n e.b l A fo r ]li2. 1 5  f r om G. Dupl an t- : fl e c t iD g  su rfo.c e s  h e :j.,n g fu nn Ad in 
l � r ,. 1 25 . · .to o dy c r A s t ��v en u e t  T o ro n t o. th e  a.tmo sph e r e  at h e � ght � of 5 , 000 ft 
6 ,  On t ar1 o , Can a. SJ a .  ( P aym e nt t o  be • o r  mo r e .,  A. radar b eam raf'i ec t e d  from 

) su ch a su rfa c e t o  th e ·e;roun d b efo r e  m n d e  by In_t_:_r_?_aY.:-.:>�!12-_ !'���Y O r d e r • • heing u et e c t e J  by th e radE�r an t enn a, . 
P r P st o n  · &  Di s t ri c t  As t ro n o m i c e.l Sa c·- c un re sul t in a " fal se targe t •  on 

1 etv pub l l  sh e s a q u a rt � rly j. o u rn n.l • the radara c op.e whi ch mey b e  m i st� en 

an d h o l d s  mo n thly m A e t :tn gs .  lu l l  fo. r a UFO b1.�p. 
d At ail s f rom : Mr. C. Lyn ch , 51 ,. Bi s- : Ro ck e t  D�t�-.Up���;�;"t;�;om e r s  · 
ph am' Rd .  ,. C_a_r� _:>�.! !��� _: .?�: � e- :Eyl. d e .  • ·\/ashl n gt o n- - . { W.rJ»JS ; - - As t ron �11.1 e r s . r ep�· .. 

• o :r:t 8 () r e c  . .eh tly som e st artl l !).g d� s c­
A Co n v An t i o n o n  o. st ro n omy will h e  • o v e r1 e s  ab out s t ar s  wh 1 ch ,. 1 t was 
h Pl d  €i.t Re.t cli ff e · Co l l eee ,  L e i c e s- • V":t;ed i c; t e d ,  wi ll a f;J t  o ff ··�� ·real re-
t � r - S�p t emb p r  ? th ,.. 8 th & 9 th . volut 1on 1 n  th e fl el d. . 
Sp A ak 8 r s wi l l  i n c l u ci �  m a.nv wel l- • 

I\A s earch by th re e s c i en t i st s � t wo 
k n o·'Ml p ro f P s s i o n o.l s . ·Fu l i  ... ·d e t·a i l s • . J1.ni e ri c un s  an d o.n e  Brlt v n , indi ce.t e  
o n r:r fo rm from : y. ·.i. L i t t l pj ohn , :H::sq . ; the.t the s t ar s  exi s t e d  lon ge.r then 
] 9 , Sou th no vtn Dr1 v e , Thu rm o. s t on ,  • 

e�pe ct.o c) .  Th e i r t emp e ratu r e  i s  .. 4, o wer 
Le i c A s t A r. · O.!!- d th e l· � evo].t:t t l on ary p ro c e s s · l s  p r-. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ol? ubl.y d J.. f f e rent than p r e s en tly th- . 

So v i  �t Vi ews o n  Mar s. & :n.c99n : eo ri z e.d. lv.Lo reov e r ,  the t ern8 e :r�u rf 
A So v :t et -a s t ro n om e r ,  Pro f.  Vs ev- .. o f  spo.c·e b etween �? ta-r s s ho I u  e .  o -

o l o d 8h arn o.-v o f  Len ingrad Un iv e rs-
• we r ,  an d the d en sJ. ty o f  ru at t e r · h l gher 

. · . . . · . . · · · · • than · exp e c t e d . St ar·s s ho u l d b e  e re b.- · 1 ty b. el.1 ev e s  thnt y·e l l o w  fo gs o b s- • t e·d ut · a fas t e r  rat e  f rom spcac e du st, e ry e d  o n . Mar s r ep r 8 s en t o n ly du st , 
• th e dutu . sugge s t s. m a l nlv f rom en 1 ron o xl d 8  kn o ·wn  us · "'· 

h. · 
t. · t v • The r epo rt was p :r e s ent e J  to th e l lm o n l t 8 . An o t  A r  S C 1 8n 1 s  ,. · s ev- 1 t R o l o d �r.o i t sky. , . n d o e. t o r o f  phy s i c s • 

nt e rn u  l onnl. CorrmJ � t t e ? �n Spac e 'e-
• s ear ch ( Co s}Jnr) wh l. ch �n clu d e d Dr. D. e.n d  math em a.t l c s  hel l 8V e s  t:ha.t r A s- ,..; • .  He d d 1 e  o 1' Un 1 v e r s 1. ty Co ll e ge , Lo n-

e a r ch "by m A e n s  o f  ra d l. o we.v e s sho ws· don . · 

th A lun e.r su rf o .c 8 to he c o v e r e d by • · Ro ck et s tu d J.. e s · o f  ul. t re.v i o l. e t  rad­
e d t=!Pp l ay e r o f  p o ro u s  m o t e r i o.l l ik� i a t i on fere re spo n � ibl e

. 
fo r d et e rmi n­

hrar� c o tt o n wo o l .  Lo n (l o n ( Reute rs ) . • l�ff th e n ew data. � Th e  Gazet t e : M.ey 15) 
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Gi a.nt Fi rl3b a] l Trai l s  SkY. • Sea Yi el d s  4 5- fo o t  l,_o n st e r 
. A hu gB f 1 r eb o � I ��1 th c ::'1 c.:ning . • Ob.i.h.i. ro , J apa.n SI Jun e 6 th {JJ>) - ]1i s­

t o 11 c n s t a.n e e r } e ].TI th e �ky n s  1t. h e rmu.n Y'o shl}f n ru ·· T su rn go.., 35 , sp o t t­
p c s s e d o v o. ! BrJ. t 1 sh Co lumb x.a ,. Alb- • e d  n snal:< e- l l k e  m o t? st e �  o n  th� b each 
e rt e. ,  \ln. sh 1 n et o n  Stat e nnd I dah�, o n. �o day� d 1 s cn r d e d  h 1 s b J. cy cl e  ln f r­
Non c ay ,  1Jay 28 th , JL 9 6 2 . :E t  wu s 1.0- • 1 ght en d ran . Then w on d e rJ. n g  what 
en t i fi �d  o.s a gi ant met eq r _ 1Jy Dr. R. .  th e c r eatu r e mi e-llt b e ,  he cau � i o u �ly 
m. Fet r:n. e . Kead o f  th e Dom l.n:u.on Astr-. returned. The n ewsp ap e r ,  A.sclll. snl d 
o phy s i c e.]. Oo' s .e rvnt o ry  i n  Vi c t o ria. · . the . c r e at u r e  was mo re thun 45 � e e t . 

Fe.n s at a .  'b a s eb !_1ll f3'B1Ile at . Van- . l o n g,. had o, he ad · ubou t I. fu v t  l.n C l. .l'­
co,uv A r ' s Cap lLl. an o  St ad J.um pan l. ck e d • cumferen c e ,  bu t had n o  ey e '? , no s e  .. o r 
e s  t h e  tpul t:4- colou re 9 m �t e o r aJ?;p.ea-. m9 ut h . lt.s b o dy me a su r e s 6 1 n ch e s  l.n 
reo du r1.n g  th e JJ. 2th :tnn l.n g. Swrt.ch- • c 1 r cumf e r en c e . !t has no s c al e s  en d 
b o. � r d e we r A  j runm A d  e.t Van couv� r ai r.- i s  gr ey in colou r. l!'i sh exp e rt s  f rum 
po rt , wenth e r  o ff i c e  on d RC.AF h e ad-. the .. n enrby Mari n e  Indu st ry  Lab o rat­
qu a.rt A rs wi t.h r�p o rt s o f  a fl amin g . o ri e s sai d ,  1 1  ,.{e ' ve n ev e r s een anyth ­
e :i rl in e r ,  o ff- � ou r f? e  ro ck et o r  comet. ing lik e i t .  11 { J.a.s so c i o.t e d  I? r e s s ,  aa-

RA s t:l n rch · s c 1 en t ]. st Frnnk Hu 15h e s . t e d ·? th Jun e ,  1.962 } . . 
(t f neo. rby N'o·rth 8u r:;- ey , ( a  B. A. A.  • - - - - - - - - - - oU(Jo - - - - - - - - - -

I.;i At A o r  Ob s 8 rV A r ) s a. l. d th 13 m A t eo. r • Solar ii.tmo.§wle rJ. c  Oxvgen Abun dan c e  
wa s th A l a:r:C?e s t h e ' d  ev e r  s e 19n.. . Astro.phy s l c l s t s  D • .:h�. F·ou�kn e r nn d D. 

- - - - - - - - o OOo - - - .:.. - - - - . MuggJ.. e s�one  o f  th e I)hy s 1 c s  Dept . , 
Ccne.d e. an d U. s. A. , S e ek Data. o n  • Un1 v e rsl. t.y v.r Q,u e en sl ttn d hav e d e t, e c-

Met eo rs nnd Fl reb n,l l s  • t e d oxy gen JL 1n e s · � n . _th e sv lnr sp e c t -

Fi r eh al l s ,  m e t eo r fiS  an d any o th e n  r�m � . Th P .  sp e <? t ral _ l �n e s stu d l. ed  we re 
fleml.nf-! obj e c t s  �re 1mpo rt.a.n t to.· . h l gJ;l . exc l t o.t J. on 1 1 � e s  o r  tho s e  q f  th e  
go v� rnmen t ae:en c :n. e s o.n b o th s i d e s  • f9 rb :t d d en cl as s . ,.Jh e r e  ab s o rp t 1 o n 
of th e b o erd e r. Th ey want t.o fi n d  • =!t- :t.n e s ar e fo rm e d t th e o :xy gen �l ei[.t en t 
mo.re dat a. o n  m e t e o r s  f o r  th A  ]lat i- • � s r e gnrd e d  as c omyl e t el.y un- 1 o n 1 z ed. 

on a.l Re s earch Coun.c il " a c o mm i t t r.; JIV?v ( Re f : M. N. hoy . Ast . Su c . , Vol � l24 , J»Jo . l )  
t'\re c o l l e c � 1 n g  ey ew1 t n e s s a c c o u n t s • - - - - - - - - - - q OOo- - - - - - - - - - . 

t o  h Alp f :tn n  m Bt eo r mat A ri nl Venu s N:ears DJ. cho t u.m ee.d o f T1me 

( 
· � " • 

. • Fo r h e  f l  r s t  t :uu e  1 n  r e co rd e d asr-RP f :  Th A  Pro v lin c P. �  �un e  5 th . �9 6 2) • ro nom i cal h i s t o ry ,  Venu s i s n earin g 
- - - - - - - - - o OOo- - - - - - - - · · 

" " . .  
· 

. 
• dJ. cho t o:my ahead Q f  t 1me. • Two . Robo 1ts Fr:nght en . /om a'f} . • In o. c 1 r culnr J4. s su e d by P. lVlo u r e  

19\l pno s Al. r e s  ( RAu t e rs ) � - An o f f l. c l. &l • of t h e  B .  A. A. Venu s S e c t 1. 0 n ,  ob s er­
Arg-entir: e t el Avi s i o n  stq.t ion, wi th • v e r s  were u rge d to k e ep th e i r ey e s  
th P. E1 S D:t s ta.n c e  o f  the a l. r  fo rc e , oD • o pen � o: r � c c rd th e ·phenomen�::.e . 
Thu r s d ny , 2 4 th lila.y , t ol d  .th e s � o ry  o f  t A Co l � n " P1 �£ e r�d� \! r  re c eJ:tl� aw�t�-e wom n n  ran ch e r  who s aw an un l.. d en t- • . �.d Ao su c 1. �  e J.!J v r ,  Wl . e 
i fi �d a eu c � r sha.p e d  O·bj e c t  nt. c lo� s e . 1 n g  un urt l cl e u.n th l s  su l?J e c t  1 n  

quart ers  e n d  wo.s tak en to ho spi t o.].  • th.e n ext 1 s su e  o f  t he r ev1 e w. 
. 

- - - - - - - - - - - o OO o - - - - - - - - - -su ff e rll n g  from· sho ck . Th e wsvma.n , • 
. , _ ? 

f ro m th e sout.J:- c �nt ra.]. p;r o.vJLn c e o f • T�o . Up - Thr;e :lli...o r e  to G0: . 
La. Pt'...mpa cl o.lm Ad to hn.ve s e Pn · two • .IUaJ. o r An d :rJ..e.n l�ll.ko lay ev �n d Lt. Cul.. 

' 
. ·, · b t A • Pnv Al Popo v 1 cf:l, hav e b :ru k en e v e ry  s t ren ffe m e n r e � P.m b] l n e  r o  0 8 n ., a r  • epn c e  r e c o r d  1n u rr 1  t 1 n g the Earth th e unlcrl o wn obJ 8 9 t • . • JLn tnn d em. They are s ending b ack �e rt. s co·nfJ: :rr�-H�d . thv t . gr a s s :1 n . v8.lu c.bl A  s cl en t i f l c lnf e; rmat ivn. 

th e area wh e r e  th � obJ ec� l s s� ppo - I t i s  s� e culat e d  thct th ree  ruo re 
e � d to h�.VA l an d e d . wa. s s J. n ge d :1n n : l aun ching ar e Axp e c t e d Wl. th l n  the 
c l r cl A  s 1 x  y a r d s . Wl d e .  

• n Axt f e w  day s  wh i ch wi ll win d up ( Ref : To ro n to DaJ.ly St ?: r � 25/5 /6 2 , • th A cu rr ent Vo stok s e ri e s. 8n d Th e  Ma.n ch � s t e r  Gu ard l an} . l So v1 et Pre s s  lielJ·O rt s , 12/8/62) . 
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