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A\t 2:15 pan. Zastern standard time on September 17, 1960, Edgar Everhae, Masheld Cenrer, Connecticut, photographed

the rare andhenon or antoun (H in the dagram opposite). It occurred on the bright parhelic cndle, and theoagh 0 wos

an obitgue cross, whose avms (I and | made an angle ol 120 degrees. Twenty degrees below the anthelion was what
sppeared to be another arc (K)., All of the lrlmlu_*{l.llrlh with thas avticle e reproduced hrom Kodadlvome ortemals.,

The Solar Halo Complex of September 17, 1960

L

EDGAR EVERHART, Universuty of Connecticut
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experiment has five detectors: 1. A 7-30-
measure the mfrared
and its  atmos-
sensitive

IMICron sensor to

radliation of the carth
phere combined. 2. A more
S 12 micron umt for a
the cloudless atmosphere 15 transparent.
Thas will temperatures  of
cloud tops o of the carth’s surface, de-
pending on local weather conditions. 3.
for a band near 6.3

where \Vapor

“window"” where

Ve
L

device

_\ Ilhl::i[rn‘ 1T O

MICTON S, waler radiates
Cnergy,

4. A wide-band unit covers the spec-
trum from the ultraviolet to the near in-
frared, 0.2 to five measure

the carth’s albedo. DO.

MCrons, to
\ IJhnttut'” SENS1-
tive in the visibie recion from 0.5 to
(.7 micron proyvides data to correlate the
ather four sensor readings with the tele-
vision pictures.  This s needed because
the cameras are set parallel to the spin
anis of the satetlite, while the sensors are
l.nzT;'tl ) llr'::‘!'t't‘a to the ;I\is. s the
rotation will cause them to sweep strips
of the caith below them.

The second radiauon experiment has
one white, the other black.
1 hese the heat balance of the
carth's area that is scanned bv the wide-
angle camera. Surtace observations trom
at least 15 nations are to be correlated
with the pictures and other information
from the satellite.

An important new method of control-
ling the orientation of the spin axis 1is
being tested with Tiros T, Surrounding

| of alumimum wire that

WO SULIso .

pedasure

its base 1s a coil
can be energized by ground command,
thus making the satellite act as a magnet.
lis interaction vith the earth's magnetic
field will produce a torque causing the
ljnt!f.' O PICCDSS. In addituon,
five pairs of small spin rockets. On the
third day in orbit, two sets were fired

to increase the spin rate of Tiros Il

there are

frf'nll :lllt?llll ('i:_;lll to 15.9 Ir*%.nllltintiﬁ lu'r
mnute.

T he chiel ground stations maimtaiming
contact with this satellite are at  Frt.
Monmouth, New Jersev, and San Nicolas
[sland, Calitornia. Besides the three-watt
this 255.0-

megacvele units for the television cameras

transmitter, Tiros has two
and two low-power tracking beacons op-

erating  at frequencies of 10800 and
LOS.05 mecacvcles.

In addicion to the pavload and its final
rocket stage, two more parts, designated
=o and =+, are being tollowed by Space
1 rack.

cables used for reducing spin after orbit

Possibly these are the weighted

was attamned.

The inclination of the orbits of all
of these is about 48.6 degrees to the plane
of the earth’s equator. "They had inital
ln'l‘iluli of revolution from node to nade
of U5.19, 98.14, 93.17, and 93.32 minutes,
for =1, =2, =3, and =4, respectively. The
first of these, the Tiros 11 satellite pack-
age itsell, had perigee and apogee heights
tnitially amouanting to about 380 and 463
miles.

Di1scOvERER NVII
AJOR ITMPROVEMENTS in space

technoloey were tested for the first
time with the Discoverer XVII launching
from Vandenberg Air Force Base in Cali-
fornia on November 12, 1960, at 20:12:53
Uniiversal time. "This was called “the most
successful  operation in the Discoverer
h} the U. S. Air Force Dallistic
\Misstle Davision, fnlluwing the lIiFlil.lllt'
recovery of the re-entry capsule after more

sCTICS

than two days 1n space,

The orbiting vehicle was an enlarged,
improved rocket. The Agena B, 25 feet
long and weighing 15,500 pounds, is more
than six feet longer and 7,000 pounds

heavier than the Acena A. The most 1m-

"DIAMETER OF VENUS

The precise size of the planet Venus
has longz been somewhat uncertain, for
measurements of 1ts disk with ordinarv
micrometers are subject to many XKinds oi
svstematic error. Moreover, all direct op-
tical determinations of the diameter refer
not to the soiid surrtace of the planer, burt
to the heavy laver -7 _ouds enshrouding
it. A new and much nore reliable resuit
has now heen demved (rom visual, photo-
craphic, and phot eleciric observations of
the occultation of Regulus by Venus on
July 7, 1959 (see page 483 of Sxy AND
Terescore for July, 1959, and page 606,
ﬁuim*rnher, 1959).

-

The data from two dozen observatories
in the Fastern H:'misphr‘rc were used b}'
(. dee Vauncounleurs and D. H. Menzel of

| Larvard
results to the British journal Nature.

Obhservatory, who report their

As the planet passed in front of the

star, the latter disappeared and reap-

peared gradually — because ot difterential
by Venus' atmos-

licht

refraction of 1ts lig

phere. The Harvard astronomers chose
for the duration of the occultation the
interval between times of half brightness.
This gave a value of 12,330 kilometers for
the diameter of an atmospheric shell some
65 kilometers above the planet's clouds.
For the solid ¢lobe of Venus, if the cloud
top is 27 kilometers above the surface, as
the temperature data suggeest, the diame-
ter is 12,146 kilometers (7,547 miles), with
an uncertainty of about 12 kilometers.
This 15 0,952 the mean diameter of the

carth, and difters little from the best
previous data.
CORRECTION
On page 329 of the December, 1960,

Isste, the number of solar Hares that had
been catalogued up to the end of 1956 is
civen as 138, This fivure, however, refers
only to llares of unportance 2 4 or greater,;
the more numerous
ll SSCT evernts ot illl|}lllf tnee | and - l[ i
Dondy, Flushing, New York, (quotes M.
Wildmeter as saving thact 927 Hares were

(955 to 194

i[ {ltn‘u ol ilullult:

{u|ht'l kr'll llflitl

/(.’i" (il

portant advance was 1ts  new Cnuine,

which lu*rmih doubling the burnine tine.

In the carlier model, the thrust nozzle

Wils l:ll:::;t'tl Lo) .\ll\l.lill nl‘l-lt‘\r'l }:H‘hll[r'
until combustion besan, but i the new
destgn an inmitial squirt of oxidizer into
the chamber provides the needed pressure

fuel,

Lhis firtng method permits a second start

[or spoutaneous iznition of the
n Space when necessary

Special attention was given to stabilizing
the Agena vehicle, with apparent suc-
cess. \When the Discoverer NV capsule
the

descended 1n ]rl.uitl view of tour G-119 air-

was 1eleased on Jlst revolution, 1t
planes, one ol which snatched it in mid-
atr. More elaborate t_-illlipllll'll[ nOw per-
mits complete control over initiating the
“iulj\t'['t‘r I't'tfnt‘l}' k!*t]llr‘lht‘. ilhlr'.ill Hl
lt_‘ll'hl'll't; Oh ]rlt‘\t'l l:!u-_:l‘!lllﬁ oS |1lt‘kinu~.
Discoverers hadl,

NV

Intense solar

Discoverer
launched soon after a

Fortuitously, WS
"bl'l'"‘.'
lare had erupted, so the experimental
matertal in the 300-pound capsule was
subjected to some exceptionally heavy
radiation. Biological specimens included
the

gamma globulin, cultures of human tis-

a preparation  of human  protein
sies, mold spores, and algae. A radiation
and 2 photographic
emulsions for recording nuclear particles
also were aboard.

1 he
orbit inclined 81.86 degrees to the earth's
19605, 1ts 1nitial
period was 96,5 minutes, with perigee
and daposec llf'i_‘.:_ht:‘i of 115 and 618 miles.

dosimeter |t N Ol

Acvena continues to travel 1in an

cquator. Known as

SruTNik VI

NOTHER ammmal-c lll'}illg qun:hip
1& was placed in orbit by the Soviet

Union, according 1o Russian press reports
ol last December 1st. The cabin was simi-
lar to the one successfully retrieved on
August 20, 1960 (see SKy AND TELESCOPE
for October, page 201, and November,
page 274).

l.ike SpllriliL’ V, the vehicle carmied two
dogs and other animals and plants. It
Kilograms, a little more
than hve tons. Its iniual period was 88.6
minutes in an orbit inclined 65 degrees

welched 4,563

to the cquator, according to Soviet scien-
18IS,
Space Irack hgures give initial peri-
gee and apogee heights of only 116 and
160 railes, vespectively, for Sputnik VI
(196051) with simular values for its launch-
Iy rocket (196052),
Space Track announced that the former
Wias No IHH:;'“.' in orbir, Soviet SOUTCES COn-
that

{O YCcover

Several hours after

[irmed an attempt had been made

the cabin on December Ynd,
durine its 18th revolution, but that ic had
Lurned up on re-entry. The rocket also
entered the atmosphere either that day o

carly on December Srd.
MARSHALL MELIN

Research Station for Sarellite Ghservation
I, O). Box 4, Cammbridae

.:““. \lll'\:}-

[9G]. SKY AND 1 ELESCOP] | 5




!

S T - — -....-..._...._____._....._I
HORIZON |
EAST - ——— NORTH F
| '\}{' i
r‘fr,ﬂ"'f‘
= |
/ J\ \é

e WE ST

SOUTH
o < 3RIZON

————— J

The author here identihies the features
mentioned in thus article, the sun be-
ing 34 degrees hagh, at 2:15 pan. EST,

plays is a ring of 22 degrees radius around
the sun or moon. This ring is colored
red on the inside, changing to yellow and
then white on the outer edue. It is caused
by refraction of light through hexagonal
needlelike ice crystals which sometimes
occur 1n thin cirrus
phenomena, althoug!
!

IUS O)T
-~

v lhll(!s. Assi WClated

LCSS COMMOIL, are

v bey

I’.t; e

stin eild, £&
the right and left of the sun. and vertica!
sun  pillars. 1 event did
have these patterns, but did show several
rare, alimost wnique, features,

At 2:00 pan. Lastern standard time |
was alerted to the halo complex by Wil
bhur \\‘illllwl‘. and plntt‘t‘ilt*ll O li]lul-l-
saraph and sKerch i, Kodachrome him
was wsed with a Maranda camera having
lens ol

to ::'” llt‘f_:l'c.'r,'\ fry

T O il

a wide-angle Travegon So-mun.
focus. |he exposures were 160 second,
at [ 1l roward the sun and at /8 awas
from 1t. The color rransparencies show
more detail than notced visually, and also
allow angular measursments to be made.
[ e prominent fcature was
ring wround the sun, labeled A in mv
shetch, I reular, Lhe
st centered vertcaas within i Its top
44 vt

WS o= 4

;:ml litt‘ lmlfnlll

SHEEY Lhe

W.ls L O Wis

1lt'j;lt";'~ el ne sun, the lif
and Jele sides 30 ~f'*'_':'"'."~s.
=8, From wtiside out, its colors were red,
vellow, and white, In the sketch, rine
A 1 drawn from the photographs  and
from yvisual observations by Mr. Widmer,
Felin Yokel, Donald Richardson, Fliza-
beth Everhart, and mysell, The Arst two
ol these had watched the (li\'ﬂ.l‘} Lo

SO\ O hnllls, aned lr*lnrlft't! that the Iill;_"

was circubar at fiest, becoming distorted s

L]
il l.'

IV progressed,

Lhve peculior shape ol ving A was the
1ost o el It'.ttllll‘ ()] llll' l”ﬁllLl}, Nillt"
1ot lum-

1 he
f)j‘i {

it 18 mentioned  cither in
phrevs’ bhook or in M. Minnaert's
\”'fhu* n] ’."IH .H.’u’ ( urlhr I ,’fn‘

“

Arr (l‘.l.":l).
serihed Jralo ful‘lllt'(] l:'\' lllnlll‘l’ Tllll] lnhl'l'

T hey vefer to the circum-

tangent es to the 22.decree halo, and
thas has o hovizontal extent varving with
the altitude of the
scrihed halo should peass 22 degrees above
and the sun, this does not
agtee with the observations of rine A\,

In the original nesative of the lower
picture opposite. there is an indistinet
boundary ol 22-desree radius outside ol

sun. But a circum-

bolow and

which the skyv is briochter. “This Appears
on several other transparencies, and was
also seen by Mr, Richardson. Marked 13
i the dvawing, it is possibly @ trace ol
the 22 dearee halo.

I he white parhelic circle, C, Passed
throuaeh sun  and  extended
pletely wound the sky, parvallel to the
hovieon. Tt is caused by reflection [rom

the CO-

the vertical Taces of dce crvstals. Bows D
and E are so-called infralaceral tangent
Mes 1o the halo of 16 degrees, caused hy
refraction from ice crystals with hiorizontal
They were brightly colored with
red nearest the sun, lollowed by vellow,
sreen. and white in that order. Though
the To-degree halo iself was missing when
the  photographs  were taken, a faintly
wolored arc of it, F, was seen brietly
lew hours earlier by Mr. Yokel, John
Landry, and G. Lauria.

JdANLUS.

\nother ll"ll‘illl_‘.{l'.’ll:ll showed ! Irli';lll
region G, 1 degrees lone, centered on
the parhelic civcle about 120 decrees from
the
cated and dilbase parhichion of 120 (e

st Phes may have been an elon-
crees, bhut was not observed \i‘ill.l“ﬂ,

1 he very ratrce ;llllllt'“ull O Couniersun
.!lilu'.ll;'t] Jdl IL lllrlﬂhiltj I[lt_‘ SULTLE Gd) I!ll'
Cite e, [t
St

agatnst the blue sky, lasting only 15 min-

parhielic was centered on o

\lll[l‘t‘u 's

spectaciba white

CTONS,
utes. Obligue ares 1 and |, forming the
Cross, stretched sviinerrically across the
Ky oon cither side of the zenith, nearly
to ring A, Visually, it did not seem that
they would pass, il extended, throuch the
sun, nor did they approach A taingentially.

\bout 20 desrees below the anthelion,
hallway to the horizon, was a white arc
h. It arched shightly downward 1o the
northwest horizon, and Apparentiv was
not centered on the antisolar point below
the hovizon., 1 have not seen any printed
relerence to such a feature, which may
not have been a halo.

A\t 2:50 pan., the entire complex sud-
denly faded, and the sky quickly bhecame
covered with tutes of altocumulus clouds.

e

ED. NOTE: Herbert A Luft, Ouakland Gar-
dens, New York, also reported this dhisplay
(sce page 29).

-
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Mr. Everbart's many 3 42Tt oy Wiy R <
! . : - Y " N '\'.?‘;“';l' . e '“'f 1 g I : L+
}'}l“l"!.{l'illillh ol the ht‘[l- bl PRI 2 SoP A AN s » i
; . . -9 © s I - . ‘e
tember 17th halo phe- B Y, R 43t T R AR 3
- . # Iy y o B 4 *"', L o) . » A ’ L
nomena  ancluded  this R L O o o s, VERL P
. . - 3 " P LR - T . -
one ol the intersection A A ;"‘;' % } ~
ol the noncircular are AT o & - i
. N Y | ~
(upper lt'il) with the _ A AR
horizontal parhelic cir- e et LV G R T W
g . " -;\;’ AR L9 S 'l:. “wR, ﬂ"lf ~ b -
cle (above center), while T e g8 Cogs roN 25 3
part of a tangent arc , (e R
shows in the lower right, ' T i U 5 o A
. . =.
Fhe sun is to the left ";.t'. NE 3
p b I‘-Iau-."l' - " ! ‘-'
(out  of the picture). RN e . bt A ot <8
D - e s Pl b Nar € 4 ¥ ‘ S f:\,:.:_;,“ el N " S
['he side of the tangent .;','é, AR T N ot AR R L SRS R &4
° ‘ TGN Ly J"k:- [ A & e W ‘{-' F A " 4
arc D nearest it was SRS RNE T ; . g P 4 yig N
¢ Vol N TN e, V.0 ST <y B ¢
bright red, and looked ﬁff&.—“;ﬁ.‘nf“* Ny D S 0t S B <
Like o rainbow except TN = T o4
ot 1 1 - A . )
that there was no blue, i e . ' . z
. ' ' . M
this color being replaced _ A
by white, The smallest L -, ;
distance lrom the are o e BT, Ay B
the sun was measured el oo e 1 X ; Y
ap ’ .® y i’ . b "l
by the author as 15 de- ‘ 5 o
grees, plus or minus two , :
deerees. This value __ Pl B0 4 *
agrees well with the 46 ' y Pe
degrees expected,
Y i - \
. A L
.,"‘.r‘“‘d | - h, l'- b
:‘q‘:' i'f ' | L k_ .
o i% ' t‘i_" . A . N % LR _'1; . ~ ¢j
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Findings
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from Mercury's

Transit

jus;-:pn ASHBROOK

:
e
’

- , "

been taken as — 35 'wu-ln]\.) L.astly, for
cach ulm-n.lliull. the difterence Lhetween
the observed and the computed times is
;;i'u*ll under the llt'.n!lll-; O — (.
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1he large tauble rives the observers' lo-
Cations in Oorder 0l |Hl|l-:.l'luilt*. L.irmnit (Lo
ol space do not permi naaning of time
Keepers and assistants, even though they
played a vital part in the success of the pPro-

eram. Also, certain reports rom groups
Mercury appears as a small round dot near the ton of the sun’s disk, a halt ‘ _—
; oy RPPS . . . B8 > _ TSR, & ‘Ba listed only averaces and not each indi-
ich inside tae solar outline. William €. \tKinson, New York City, took this
haltsecond exposure on Kodak Autopositive Alm at 13:36:03 Universal time.
His instrament was a Heinch Newtonian reflector. The large sumspot at the
right was nearly central during the great November aurora (see page 37).

vidual’s timines,

I 'O contact “, thiere are 50 obserya
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g observed the black drop, the dark

ELESCOPES across half the world  from the approximate formulae on page  Livament sometimes seen connecting Mer-
viewed and photographed Mercury's 506 of the American Ephemeris for 1960.  cury to the sun's cdze for a briet interval
passage in tront of the sun's disk on (In using those cquations, the conversion  at this stage. [T he bulk of these observa-
K;ant'rnlnrr 7. 1960, Reports have been  {rom Ephemeris to Universal time has LIONS evidently refer to internal tangency,
recetved by SKy AN Terescore of obser-
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'acthe s Australia.
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ticular attention to timing the contacts.

the lour stages of the transit when the

disk of Mercurv is tangent to the solar o 3
disk. Their numerous observations are ;f
tabutated here, aifordine rich material for ‘:j .
Ay sis, g ‘

‘ Ericely \i.’t'.ll‘\;:.'_' itact I 15 an - .
observable CAeng v ) reaallary ["It“&lllll{"i.
being the moment when Mercury is ex- f
ternally tangent to the sun. The first
recognition ol a vistble notch in the sun's : :
edge 15 necessarily later, by an nnpre- g
chctable amoant, At several Previons o
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has been used to show Mercury in sillion-
Cctee avinnst the solar chromosphere Jrist
bhetore  hirst  contuct, allowine o useful .
l;z;:iu*-. of thus evenr,

Lisied here are 188 timines 'f' the At Macalester Colleve, St. Paul, Minnesota, students used the horizontal tele-
“_”“'r contacts, expressed | l _'”""“;'I scope mrangement shown on the front cover to obtain large projected image
times. For each, the predicted time for ob the sun, allowing astronomy mstructor Sherman Schualez, Jro. 1o demaon-
the observer's 1o itton has Leen l'HHIJHHt‘lf strate the November (ransit to over 200 persaons, .
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No Case (Information Oaly) 17 Seotember 1960
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No Case (Information Only) 21l Septembar 1980
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'n this can iutei 2% Aingston,

S7iftly—-maneuvering UFO was sighted, and shortly
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No Case (Information Only) 21 September 19560
Edmontoan, Alberta, Canada

™ . » '3 . | "v A 1 al -~ .. - . p. - &
On Sevtember 31 at IEdmonton, Alberta, Canada three witnesses
-u .- ‘i"- '8 "'3 ¥ - - = - S~ - .-1-11 ' - - - r-—-l A\ v ™, - i » Al 5 e -~ -~ 3
watched 5 silvery disc-shaped UFD nuneuver over the area., One

witness stated: Y"The wierd thing was that we could cee red and blue

-

flames coming frcm it now and then,®




34
210"
il

L
L
g o
L
e

G

Ge O
- ¥
M 49
& tn

1 &

Ltary

23 L

‘.l

M
ol

-
=
-

'—‘1
B

agiand
n

—
204

14
Coinmon

-
o,

)

ot

G

D C

M

_J._ L
» 4

(4 M

12 Q)

UV 34

3)

-

uals

)

‘A

\

)
)
..\.:?-*J

C
Rt

1

OR )
ACHITS
.

a Ve 0

i.

-
&

R
JLI;IOR

Y LUVTTT

i-‘r.‘
-

A
1

5
-

)
-
—
r
‘
\.I'_.-.1
L b b st \J

C

A
_b i
A

- .

o'\.- i 1 ‘: :—'

'Ir""f'! ‘r.

s

tro (

lire

i |

A e

-J

E3

e

_‘\_D‘;; ? \

(R

4

LS

yee F
-

gserver
2 |

s
"
L

-

L

i.
'J...; W

10

Y

r T
Mult

v

| B
A% A

T—

L &

- =
l.r' -

Ara

iudl

1

w)

-
L

'
L]
L

'l.p"

3
3
23

NN —
o il oy e
) O )
. F_*9

__I.H ' .ﬂ..u
Pt
_‘J_ .ﬂ.-.l.-_ __!..J.
...“_._ - . —l__.J_ .li‘M
Fah b Ll |

b

& 49 Lo &

N M 4

g, X < <

N

/7 )

) e
-t 2% 0
- 1)’ e
N 2 g 0
w QO 5
~

T11i

o
: -~ 1
l.: :l‘-—- ]J‘

n" "
«h ¥
- =5 "

O

-,
Sl B
47 ¢4 ™M A
. . .n..,u
) |
o Ve =( D

QJ

‘4'-‘.-- = b
o L\

¢ A0

"y =
oAy

.
—

O O L O
~ 0O S

-
)

7

- -
- L]

r-c‘
\-:'

COWW O a
NN QY

-
.= -

> i}

S Qi s O N o

-
D
—
-
- -

|

p ]

]

0

-h-.

i~

.-

er |

&

: o

- » #._

_" -

s & wh_.

¢

O M)

A

¢

S
N

Cl O\

L A\ .4

—— el

..‘ —: -

VA LJA

-

o
\

B

-

AD!

/

s
g

-

—"

=9
LAy
[]
J b il

e s e bl

1
-i‘--r-).'"

L

) -
-l

|

visunal

e ——————

LJJ

L P
fy
- .
—
-

L BADTET
'L) e ‘..,l.:'.)
Ar:

1-—. J:‘t-'r-n—
'III LY
‘aahas

CO %

(]
o

i B o
S I..,

las

. -Tﬂ

27 4 Es

) ONON IM\D

N O

'Pn




