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Editorial
Rod Cuff

Welcome back to the start of a new observing season, and the start of another exce
set of speakers planned by oMteetings Secretary, Neil Haggath, for the year ahed &
For the next few months at least, we believe that we can hold our monthly meetingl B¢
Wynyard Planetarium as usu@ot October's, thoughas that's the annual quiz againg
Durham & the University of Dbbam, for which we need the space in the village hall
Thorpe Thewles)Representatives from your committee have spent the summer preparing for and
engaging irdiscussionsvith Stockton Borough Council over the future of the Planetarium, and we
report on that as soon as there is a concrete proposal. This is likely to involve another Emergency
General Meeting, so please watch your incoming email for announcements on that front.

In my June editorial, | talked about the need¥ti up those empty summedayswatchingthe rainQ

odzi Ad OSNIIAYyfe& RidR Yide youiveilable2talzike ddiantige df lalBthe
sunshine. One who certainly did was Keith Johnson, whose latest fabulous mosaic of the Sun in
hydrogenh f A 3 K{ A & THeainddii® &&olabd oBd®iBgdSolar Picture of the Day on the
internet on 2 September.

No more space to bang on this month, but I'm pleased to say ttiate's nowa nice backlog of
articles crowding for space in future issues, so if yours isn't in this time, it soon will be. (More articles
are always welcome, of courgé¥lanythanks tocontributors as everOctober's issue will have to be
earlier than usual, asll'be away on holiday soon afterwards, so watch out for it before the end of
the month.

CAylLfftexs I gl Ny ¢StO02YS (2 ySg crSBrivroGiEand#hk@ QJS
John Burton

Rod Cuffinfo@cadasastro.org.ukl Farndale Drive, Guisborough TS14 8JD
(01287 638154mobile 07775 527530

Letter

Another Moscow museum from Neil Haggath
L Sy22@8SR NBIFIRAY3I tSOGSNIIFYyYylQa Tl
to the Memorial Museum of Cosmonautics in Moscow. For the record, | wa

like to point out that this is not the same museuimat | visited five years ago,
and wrote aboutm the June 2008 issufe.

The Memorial Museum of Cosmonautics, as Peter tells us, is within the ci
Moscow, and is opento the publislag L 41 ay Q4 Fo6fS G2
it was closed for renovation. | saw the monument, but everythingwet was a big bundlng S|te|

The museunthat | visited which has as its pride and joy the actual capsule in which Yuri Gagarin
flew, is the private one of the Energia Corporatipor to give it its full name, the S.P. Korolev Energia
w201S3G TYyR {LIOS /2N1LIR2NrGA2yd ¢KAA Aa 20l 4GSR
of Korolev, 12 miles north of Moscow

! [Given the frailty of human memory, the number of new members who have joined CaDAS in the past 5 years,
and the intrinsicinter e st of Nei |wesd v2e0 Or8é ipathistisstied dee page 11. 7 Ed.]
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Did anyone else§ i a | f ©adduSsiion, Hbout the stars used for navigation by the Apollo
astronauts? | knew it immediately, simply because | was familiar with three obscure names in the list,
and the story behind them.

¢ KSNB | NBperdh&meSd stais inhie listthat are definitely not traditional, andhat you
woy Qi FAYR Ay | ¥ré Dnadaged' (NJ | ING&EF 1Sa Ha | e@Rdbpeideand Rég@A 0 !
(" Puppis). (The first two do actually hasealproper names, but theér@rarely used.)

¢ K S faKkethdihes were assigned to tistarsas a joke by the Apollo 1 crepGus Grissom, Ed White

and Roger Chaffee, who were tragically killed in the launchpad &rel were formed by spelling

parts of their own names backwards. Regor, obviously, is RogerANavi L @I y> DNA &daz2vYQa
and Dnoces is Second, for Edward H. White 11!

The later Apollo crews continued to use these joke names, in memory of their dead colleagues.

Neil Haggath

| OBSERVATION REPORTS AND PLANNING I

Websites ¢ September2013

Here are some suggestions for websites that will highlggime ofwhat to look out forin the night
sky this month.

e HubbleSite avideoof things to seeeach month
http://hubblesite.org/explore astronomy/tonights _sky

¢ Night Sky Info'somprehensive coverage of tloairrent night sky

www.nightskyinfo.com

e Jodrell BankCentre for Astrophysicg The night sky

www.jodrellbank.manchester.ac.uk/astronomy/nightsky

e Telescope Housmonthly sky guide:

http://tinyurl.com/pzzpmsx

e Orion'sWhat's in the Sky September
http://www.telescope.com/Whatsln-the-SkySeptember/p/103353.uts

e Society for Popular Astronomy's monthly Skyabdy ¢ download from the link at:

http://www.popastro.com/skydiary

While we're on the subject of websites: let me recommend two | came across recently:

e Astrotips.com¢ A huge list of useful computer programs, apps and so fortipaiéntial
interest to the amateur astronomer.

e A Beginner's Guide to Astronomg www.learnastronenyhg.com/beginnergjuideto-
astronomy.htm]



http://hubblesite.org/explore_astronomy/tonights_sky/
http://hubblesite.org/explore_astronomy/tonights_sky/
http://www.nightskyinfo.com/
http://www.jodrellbank.manchester.ac.uk/astronomy/nightsky/
http://tinyurl.com/pzzpmsx
http://www.telescope.com/Whats-In-the-Sky-September/p/103353.uts
http://www.popastro.com/skydiary
http://astrotips.com/list-all-entries
http://www.learnastronomyhq.com/beginners-guide-to-astronomy.html
http://www.learnastronomyhq.com/beginners-guide-to-astronomy.html

The Sun in hydrogealpha light

Keith Johnson

On Bank Holiday Monday, 26 AugugtetSunwas showing a lot of activity,
includingmany prominences and filaments and a sunspataptured the data for
the image belowvhile on holiday in thdake District. EQuipmentused

e LuntLS35THa Delurgdrogent & 2f F NJ 0SSt S&a 02 LIS
e HEQS5 Pro mount
¢ DMK USB thonocamera.

Using LucanRecorder professional image acquisition softwaterecorded five video sequences
(AVIg for the prominences andevenfor the disc All were aligned and stacked using Autostackkert
II, and waveles applied to the disc image in Registax W8ing Adobe Photoshop CSbe two
stacked images of théisc andhe prominences were combine@dnd fnally false colour waspplied.
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p.p. Jurgen Schmoll
Many people will know that our chairman, Dr Jirgen Schmoll, Research
Associate in thdepartment of Physics at Durham Universihd a skilled and
well-known instrumental optics expert. At the time of writing,'sh@art of a
team installing new equipment at the Southern African Large Telescope (iBA
Sutherland, &uth Africa. The kit isthe High Resolution Spectrograph (HR
described irfull on the website of thédurham University Centre for Advance
Instrumentation The installation teams runninga blog of how the work is
going.
When Jurgen is owtide under the very dark skies above SALTS heentaking fabulous widefield
images of the Milky Way and the Large and Small Magellanic Clouds, and putting the results on
FacebookFor the technically inclined, seusing a Canon EOS40D with a 17mm f/4.5 lens at ISO 1600,
on an AstroTraB820T Ttracking mount. e captured data is reduced with DeepSkyStacker and Canon
Digital Professional. Belowaswonderful shoof the galactic centre region of the Milky Walylooks
even more wonderful at full resolutiamis is the stacked result from twelverbnute expoares.
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https://www.dur.ac.uk/physics/staff/profiles/?username=dph1js
https://www.dur.ac.uk/physics/staff/profiles/?username=dph1js
https://www.dur.ac.uk/cfai/projects/salt-hrs/
https://www.dur.ac.uk/cfai/projects/salt-hrs/
http://saltastro.blogspot.co.uk/2013/09/welcome-hrs-airfreight-including.html?showComment=1378203509176#c4629374300570627876

GENERAL ARTICLES

Astronomy at teatime (part 2)

Dave Lewis
In the last issue we printed 20 of a seriesafls entitled 'Out into Space' thatl @S Q A colle@edza A Y
when they weregiven away withBrooke Bond tea packets in 1956 or thereabpatsl that carried
the approval ofDr Aan Hunter, Secretary of the Royal Astronomical Sodittye are the remaining
30 cards from the set, Ed.

ZODIAC (Path of Creatures) js o
zone or girdle extending round the
heavens, including all the heavenly bodies
within eight degrees on each side of the
Sun’s path. It contains twelve constella-
tions called the Signs of the Zodiac. The
Northern Signs are: (1) Aries, the Ram;
(2) Taurus, the Bull; (3) Gemini, the
Twins; (4) Cancer, the Crab; (5) Leo,
the Lion; (6) Virgo, the Virgin. The
Southern Signs are: (7) Libra, the
Balance; (8) -Scorpio, the Scorpion; (9)
Sagittarius, the Archer; (10) Capricornus,
the Goat; (11) Aquarius, the Water-
carrier; (12) Pisces, the Fishes.

ZODIAC SYMBOLS

ZODIAC SYMBOLS (Northern) 1: is

considered that the science of Astronomy
was born of Astrology. For carrying out
their ‘trade’, soothsayers and magicians
had gained knowledge of the Signs of the
Zodiac. On this knowledge, mathe-
maticians and other scientifically-minded
men laid the foundation of Astronomy.
‘The soothsayers had invented symbols as
a sort of shorthand for the twelve Zodiac
signs. These are still used, immediately
recognised and accepted by astronomers.
This card shows the symbols of Aries,
Taurus and Gemini (Spring signs) and
Cancer, Leo and Virgo (Summer signs).

ZODIAC SYMBOLS

ZODIAC SYMBOLS (Southern) Thc
six Southern Zodiac signs, like the
Northern ones, are divided into two
groups of three. Each has its symbol
originating in astrology. Libra, Scorpio
and Sagittarius are Autumn signs,
Capricornus, Aguarius and Pisces Winter
signs. Capricornus is also known as a
Tropical and Libra as an Equinoctial
sign. Astrology was practised in Baby-
lonia as far back as 3000 B.C. and in
Greece in the 4th Century B.C. and,
although we may not now take it seriously,
let us remember that to its scientific off-
spring, Astronomy, we owe our present
wide and useful knowledge of the heavens.



A spiral nebula,
a vast cloud
of stars like
our Milky Way.

COMPOSITION OF A STAR To find out what the stars are made of, we
study their light. Starlight is studied by using a spectroscope, in which it
is passed through a glass prism and broken up into a coloured band like a
rainbow. Dark lines across this ‘spectrum’ are due to substances in the
star’s outer layers which have absorbed certain colours. By comparing the
colours with those produced by known chemical substances in the labora-
tory, it has been found that stars consist almost entirely of hydrogen, with
small amounts of gaseous iron, chromium, nickel, and other metals.

ASTROLABE

ASTROLABE Onc of the earliest instru-
ments used by astronomers. Originally
they were spherical in shape and con-
sisted of divided metal circles corres-
ponding to ecliptic, meridian, etc., with
which the position of the Sun, Moon and
Stars could be measured with fair
accuracy. Hipparchus, Greek Astrono-
mer, used one before 1co B.C. Tyche
Brahe, Danish astronomer who died in
1601, had one similar to that illustrated.
Portable astrolabes varying in size from
two inches to a foot were first made in the

East in 15th Century and later were
used in India, Persia and Arabia.

ARIES :The Ram” is mentioned by Eudoxus (4th Century B.C.); in
Mythology it is said to be the Ram with Golden Fleece sacrificed to
Zeus who placed it in the Heavens as a constellation. It is the first sign in
the Zodiac. Only main stars, easy to identify, are illustrated, but over 50
can be seen unaided and even thousands by using a powerful telescope.
North of Aries is Triangulum, Cetus is South, Pisces is on the West and
Taurus East. The bright star Hamal is used for navigation.

TAURUS (Bull), second of the Zodiacal Signs, has two main groups of
stars in the constellation. One is Hyades, a V-shaped group; the other
is the Pleiades cluster, According to fable, the Pleiades are the seven
daughters of Atlas turned to stars with their sisters, the Hyades, on account
of their virtues and mutual affection. The red star Aldebaran (Follower) so
named for following the Pleiades, is principal star in Hyades group, and a
navigation star. Mythology says that the god Jupiter ok the shape of a
bull when he abducted Europa and carried her to Crete.

GREENWICH OBSERVATORY. The famous English astronomical

observatory, now moved to Herstmonceux, Sussex.

\ A
GEMINI (Twins), third Zodiacal sign, is between Taurus and Cancer.
It contains several double stars, and is represented on most Celestial
maps by male twins of mythology . . . Castor and Pollux. Castor s a
binary or ‘double star’ consisting of two white stars of approximately
same magnitude, but appears as one very bright star, except when seen
through a telescope. Pollux is a navigational star. Castor, Pollux and other
principal Gemini stars are very noticeable, because the adjoining areas of
Cancer and Lynx constellations have few stars of great magnitude.



CANCER (Crab) is fourth sign, and first
of Summer Signs, of Zodiac. The sun
enters Cancer on 21st June, giving the
Northern Hemisphere their longest day
and the Southern their shortest. The
Sun, reaching its greatest height in the
North, moves backward along ecliptic,
which accounts for the Crab being used
as symbol for this sign. Cancer contains
several ‘double’ stars and a ‘triple’ star.
Over 9o stars can be seen with the naked
eye. One cluster of over 150 stars of
sixth and lower magnitudes was known
to ancients as Praesepe or Bechive.

LEO (Lion), fifth sign of the Zodiac, is bounded on the West by Cancer,
on the East by Virgo. It is easy to locate . . . a straight line from the
Pole Star to Plough Pointers leads to Leo. February to end of June is
good time for viewing, but evenings in March and April are best. Principal
and very prominent star is Regulus . . . also known as Cor Leonis (Lion’s
Heart) or Royal Star. Regulus, Gamma Leonis and several smaller stars
form a group shaped like a sickle. From near these stars most of November
meteor showers known as Leonids radiate.

LIBRA (Balance), seventh Sign of the Zodiac,
and first Autumnal Sign. The Sun enters this part
of Ecliptic at Autumnal Equinox when days and
nights are equal in length—hence its name. Libra is
bounded by Virgo on the West, Scorpio on the East,
Serpens on the North and Centaurus on the South.
It is an inconspicuous constellation, having no stars
of. great magnitude, although there are several
double and triple stars; also two clusters in one of
which Herschel' observed “zoo different stars of
eleventh and less magnitude. g

VIRGO (Virgin) sixth Sign of the Zodiac, is bounded on East by Libra,
West by Leo, North by Bootes, and on South by Corvus and Hydra.
Best seen from April o July. Virgo was sometimes represented as Ceres
(Goddess of Corn and Harvest) or as an angel holding ears of corn in her
hand, because the Sun enters this sign when cereal crops are ready fur
harvesting. Over 180 stars are visible to naked eye. Most brilliant is Spica
(Ear of Corn), a navigational star of first magnitude, easy to locate because
of its isolated appearance.

SAGITTARI

Sir Isaac Newton’s
original Reflecting
Telescope, the
first of its kind,

made in 1668.

B

SCORPIO (Scorpion) is the eighth Sign of the Zodiac. Not large but
a brilliant constellation. Can be seen in Europe only in June and July
owing to its low altitude. Bounded on the West by Libra, on the East by
Sagittarius, on the North by Serpens, and on the South by Lupus and Ara.
Most prominent star is Antares, known also as Cor Scorpii (Heart of
Scorpion), its diameter being over 400 times as large as that of our Sun,
but its density very small. Ancient astrologers deemed Scorpio accursed—a
source of war, discord and universal evil.

SAGITTARIUS (The Archer) The
ninth Sign in the Zodiac and third of the
Southern Signs, symbolized by the
Centaur, part man and part beast, shoot-
ing an arrow. The main part of the group
lies in the Milky Way. Old astrologers
considered it a lucky sign. Nunki, the
uppermost and brightest star, and Kaus
Australis, are navigational stars, Can be
seen in July and August and in early
evening in September, but not well as it
is low on the horizon.



GALILEO’S TOWER, near
Florence in Italy, from
which Galileo made his

astronomical discoveries. _
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CAPRICORNUS (Sca Goar), tenth sign of the Zodiac and fourth
Southern Sign, is bounded on the West by Sagittarius, on the East
and North-East by Aquarius, on the North by Aquila, and on the South
by Piscis Austrinus. It was mentioned by Eudoxus in 4th Century B.C.
The two main stars are Alpha and Beta Capricorni. Ancients represented
it sometimes as a goat but mainly as a creature having forepart of a goat
and hind-part of  fish, probably because of amount of rain at this season,

Capricornus is seen from August to October.
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POLARIS (Pole Star) though not the
most brilliant, is the most important star
in the heavens owing to its situation
close to the Celestial North Pole, and it
has become known as the Pole Star. In
the Northern Hemisphere it is always
visible and is used by astronomers and
navigators. Stars near the Pole seem to
move slowly around it and those far away
quickly ; this is because they have to cover
much larger circles in the same time. At
the North Pole, the Pole Star is exactly
overhead, but as one travels south it
sinks downwards towards the horizon.

AQUAR'US (Water-carrier), 11th Sign of the Zodiac, "is seen from
August to October. Bounded on the East by Pisces and Cetus, on the
West by Aquila, on the North by Pegasus and Equuleus, on the South
by Piscis Austrinus. About 150 stars are visible to the naked eye. When
the Venerable Bede changed the names of the Zodiac signs to those of
Saints, he called Aquarius ‘John the Baptist’, probably because it marked
the rainiest of months. Principal star Alpha Aquarii, a pale yellow double
star of 3rd magnitude, is known as King’s Lucky Star.

PISCES (Fishes) is the twelfth Sign of the Zodiac. Greek legend states
Aphrodite and Eros jumped into the Euphrates when surprised by
Typhon and were changed into two fishes. Bounded on North by
Andromeda, on South by Cetus, on West by Pegasus and Aquarius, and
on East by Aries and Triangulum. Pisces was mentioned by Eudoxus
(famous Greek astronomer and mathematician 4th Century B.C.). Alpha
Piscium, a close double star of 3 and 4 magnitude—pale green and blue
in colour—is its largest star.
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URSA MAJOR (The Great Bear)
main part of which is also known as The
Dipper, Plough, David’s Car, Bier of
Lazarus and Charles’ Wain, is always
visible in Great Britain. It is a guide to
other constellations. It seemingly makes
a complete circuit’ of the sky around
Polaris (the Pole Star) in 23 hours 56
minutes; this is actually due to the
Earth’s rotation. The Plough consists of
seven white stars. Dubhe and Merak are
pointers to Polaris.

URSA MINOR

LITTLE BEAR

POLARIS ;
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URSA MINOR (The Little Bear) Like

Ursa Major, though smaller, it is easily
distinguished by seven main stars. It
contains Polaris (North Pole Star), a
yellow star of second magnitude of ut-
most use 10 mariners and astronomers.
To ordinary observers, Polaris appears to
be the only star which never changes
position; actually it does so very slightly,
describing a circle of 2 2§’ daily about
the true Pole.-Illustration shows position
of Little Bear at 11.30 p.m. on first day of
the month indicated. Thales, Greek
astronomer in 7th Century B.C., recom-
mended its use for navigation.
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CANIS MAJOR (The Great Dog) 014
legends say Canis Major was ‘the hound
of Orion when hunting’. It is visible from
December to March, below Orion on the
horizon. Irs main star is Sirius (Dog
Star), brightest of all stars, and one of the
nearest to the Earth, being only about
nine light years- distant. Sirius means
“‘sparkling’ and appears to change colour
quickly as it sparkles . . . mainly a blue-
white. Eastern nations looked to its rising

as the precursor of grear heat, hence ‘the
dog days’, Sirius being overhead in our

dog-days, though invisible.

GLOBULAR

+
CLUSTER

HERCULES This is a summer constella-
tion and is best seen May to October. It
is large and very interesting although
containing no star of greater than 3rd
magnitude ; within it there are numerous
double stars, clusters and nebulae. One
great cluster is estimated to contain over
1,500 stars concentrated into a very small
space in a roughly globular form, and has
always been of intense interest to astrono-
mers. Kneeling figure of Hercules, son
of Jupiter, is seen upside down. This con-
stellation was mentioned by Eudoxus
(4th Century B.C.).
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CYGNUS (The Swan) A Northern
Hemisphere constellation (known also as
the Northern “ross) in the Milky Way,
directly east &. the Lyre, and nearly on
the same meridian as the Dolphin. Seen
from May to December. Its brightest
star, Deneb, is in the tail of the Swan,
and always above the horizon in England.
One named 61 Cygni (a small variable
star in this constellation and almost in-
visible to the naked eye), was the first to
have its distance from the Earth deter-
mined—so billion miles.

CASSIOPEIA

. . B

CASSIOPEIA is on the opposite side of
the Pole Star from The Plough. It con-
sists notably of a group of five very
bright stars forming a W. Two of these,
Ruchbah and Caph, are navigation stars.
This constellation contains about 60 stars
visible without the aid of a telescope. It is
named after Cassiopeia, wife of Cepheus,
King of Ethiopia, and mother of Andro-
meda who was saved from a sea monster
by Perseus (Greek Mythology).

10

CRUX (Southern Cross) one of the
smallest constellations consisting of few
stars visible to naked eye; yet it is most
attractive, so varied are the coloured stars
contained therein. Situated inthe Southern
Hemisphere, it is always visible at Cape
Town and in Australia. It stands out
from the Milky Way, and is near a hollow
region, destitute of stars, known as
‘Coalsack’ because of its seeming black-
ness. Upper and lower stars in centre of
the cross point downwards to position of
the South Pole, which is approximately
27° 38’ from lowest star.

PERSEUS

:‘,; PLEIADES

PERSEUS This Northern Hemisphere
constellation is called after the Greck
legendary hero, Perseus, son of Jupiter,
who rescued Andromeda, daughter of
Cassiopeia, from the sea monster. Heis
records 136 stars visible therein without
telescopic aid. Its main stars are Mirfak, a
navigational star, and Algol—a star
which varies from second to fourth mag-
nitude, then back to second in about
seven hours, and remaining at its greatest
lustre for nearly 3 days. Perseus is in the
Milky Way, north of Taurus, south of
Cassiopeia, east of Triangulum and west
of Auriga.

PEGASUS

WINGED HORSE

PEGASUS (The Winged Horse)
is scen upside down in our latitudes.
Only half of Pegasus is illustrated in
celestial maps—one star, Alpheratz,
forming part of the adjoining constella-
tion of Andromeda. It is prominent on
the meridian at midnight in September.
There are many small stars within and in
clear atmosphere over 100 may be ob-
served. Markab, a white star of second
magnitude, is a navigational star. Scheat
is a deep vellow star also of second

magnitude. According to mythology

Bellerophon tried to ride to heaven on
Pegasus’ back and was thrown off.

MILKY WAY

THE MILKY WAY cajjeq by the Greeks
‘Galaxy’ and by the Latins ‘Via Lactea’
on account of its colour and appearance,
is a soft zone of luminous misty light
forming a broad but very irregular girdle
around the heavens. It covers about one
tenth of whole sky. This light is formed
by myriads of tiny faint stars, mostly
too small to be observed independently
(even with powerful telescopes), with a
scattering of larger, brighter stars shining
here and there. Dark spaces in it are not
due to absence of stars, but to dark
nebulous matter veiling the stars beyond.



AURORA BOREALIS

Halley’s Comet, which has appeared every 76 years since

the third century B.

-

AURORA BOREALIS The Aurora Borealis is a phenomenon of the night
sky. In the atmosphere are seen long quivering streamers of light, usually
seeming to radiate from an arc. These bands of light are often white, but
sometimes red, green, or yellowish. It is most frequently seen berween
65 degrees and 8o degrees northern latifude and is believed to be caused by
discharges of electricity in the rare upper atmosphere, travelling along the
Jines of magnetic force which point towards the magnetic North Pole. A
similar phenomenon in the Southern hemisphere is known as the Aurora
Australis.

RADIO TELESCOPES for study of the heavenly bodies have been in use
for some time, and a giant one is being erected in Cheshire to transmit
and receive ultra-short-waves. These waves are picked up by a large curved
wire mesh in a framework, shaped like a bowl fire, which can be pointed

——
| i
Edmund Halley. Born J—
W '—-"‘__- anywhere; they are then focused on to an aerial. Disturbances on the
—
ear
-

1656, died 1742. Famous

English Astronomer who

sun (sun-spots etc.) emit short radio waves. These affect ordinary radio
transmissions by disturbing the upper atmosphere but such interferences
may be obviated through discoveries made by Radio Telescopes.

predicted the return

of Halley’'s Comet.

A trip into spacehistory: my Moscowadventure®

Neil Haggath

At the beginning of Maj2008], | spent three days in Moscow. The way in which | didghisooked

my own flights and hotel through the Internet, found my own way from the airport to the hotel, and
walked around the city alone for my sightseemig a sign of the 'new Rus%i&p toabout 1990, ne

one was allowed to visit the former Soviet Union, except through the official government tourist
agency; you had to be chaperoned everywhere, and got to sedlgxeltat they wanted you to see.
Thankfully, things are now very different.

NatdzZNJ f t 8> L RAR Fff GKS dadl yRFENRU aAEKpagE&SAYy IS
odzi €2dz 62y Qi 0SS adz2NLINAaSR G2 €SIFNYy GKIG- GKS
related! | planned to visit several places connected witls&tan space historybut in some of these,

| was disappointed.

2 [This is a slightly edited reprint of Neil's Transit article from June 2008 i see footnote 1 on page 2.7 Ed.]
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The first failure was in Red Square itself. In the Soviet era, when people died who had been given the
ultimate honour of 'Hero of the Soviet Union', their ashes were placed in the Krékdih on the

AARS FTFOAYy3 wSR {ljdzr NBE YR ySIN [ SYAycbatsdmd Yo ® !
of the early cosmonauts also received this honour. Yuri Gagarin himself is there (he was killed in a
plane crash in 1968); so are Vladimankarov, the first man to be killed on a space missioon

Soyuz 1 in 196 and the three cosmonauts who died in the Soyuz 11 accident in 1971. Also there is
{SNHSA Y2NRfS@> GKS U/ KAST 5SaArAaySNHUZ Fo02dzi 6K:

| hoped to find these burlgplacescd dzii L O2dzZ Ry Qi X |a GKI GbedadsRS 2 7F
of preparations for the May Day parades.

On Prospekt Mira (Peace Avenue) in the suburbs of Moscow
is the Monument to the Conquerors of Spatedt], erected in
Mdcn T Ayimpéessive stupdbré, 300 feet tall!

Below it is the Memorial Museum of Cosmonautics, which
was originally another of my objectives. Unfortunately, the
Museum is currently closed for renovation; | knew this before
| went, but not until after | had booketthe flight and hotel!

But the highlight of my trip came on the third day, with a visit

to another museumg the private one of RSC Energia, the
companythato dzZA f R4 Yl yeé 2F wdzadail Q&
¢CKAAa YdzaSdzyz t20FG4SR Ay isiKS C
certainlynot open to the public; it can only be visited by prior
arrangement andhrough organised tours.

| discovered this museum during my initial internet research
before | booked the trip. | also discovered a specialist
Moscowbased tour company atled Rusadventures
(www.rusadventures.com which runs a variety of space
related toursc¢ after you make your own way to Moscow.
Some of their offerings truly justify the ‘adventures' in the name; if you haveita8$5000 to spare,

they can actually take you to Baikonur to witness a Soyuz launch! On a more modest scale, they take
private group bookings to visit the RSC Energia Museum, on any working day of your choice.
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http://www.rusadventures.com/

Their standard price for this activity isssd on groups of three or more. | initially booked my own
LINAR @GS (2dzNJ 6 AGK GKSYT LQY y20 32Ay3 G2 GStf
person, but it could fairly be described as extortionate, even for a man of my far from modest
earnings But | was wling to pay it, for such a onde-a-lifetime experience. (It had to be paid in cash

on the day, in US dollajs

Then | had a stroke of luck. Just a few days before | left for Moscow, Rusadventunae@d me;

they said that two peo@ from Switzerland had asked to do the tour on the same day for which | had
already booked, and asked whether | would mind sharing the tour with tQ&rhich would bring the

price down to the standard 'group of three or more' price per head. As this retitieeprice to only

nme: 2F 6KFIG L KFR 0SSy SELSOGAYy3 (2 LIe&x L NBLIX

So the group consisted of myself, this young Swiss couple, Markus and Lucia, and our guides from
Rusadventures, Sergei and Lydia. Lydia spoke excellenthE&gigiei was extremely knowledgeable
about the space programme, and Lydia translated for him. We were picked up at our hotels and
driven to the Energia headquarters, in a small town called Korolev, about 12 miles outside Moscow.

The full name of the compy is Raketnd&kosmicheskaya Korporatsiya Energiya imeni S.P. Koleva

the S.P. Korolev Energia Rocket and Space Corporation. Sergei Pavlovich Korolev, for whom both the
O2YLIl ye& FYR GKS (2¢y IINB yIYSRI gl & (KéEbegaSy A dzi
his career by building ballistic missiles, then persuaded the government that the rockets could be
adapted to launch satellites. He led the tedéimat gained the Soviet Union the lead in the early Space
Race, and which came remarkably close taeghg their own Moon landing but he never received

the fame or recognition due to him during his lifetime. During those early years of Cold War paranoia,
he was known to the outside world, and to the Russian people, only as 'The Chief Designer'aas daft

it seems today, his identity was kept secrégcause offears that the Americans might try to
assassinate him! Only after his premature death in 1966 was his identity revealed; then he was
declareda Hero of the Soviet Union, and his ashesre placedin the Kremlin Wall.

We were shown around the Museum by Aleksandr, one of the Energia staff, who also spoke excellent
English. He was very witty, with lots of stories and anecdotes, and taught me quite a few tthetdils
KFERY QiU LINEBGA2dzate (y28y®

We be@n with the unmanned spaceflight gallery, which contains replicas of some of the historic
early satellites and probes (obviously replicas, as the real things never returned to Earth). These
include Sputnik 1 itself, and Sputnik 2, which carried poor lthik@og on her onavay mission. Also
represented are Luna 2, the first prelito impact the Moonjiuna 3, which gave us tliest pictures

of its far sideand Luna 9, which achieved the
\ first soft landing.

B “

But far more impressive are the manned
spaceflight exhibits. As well as variomeck

ups including one of the Mir space station,

there are on display several real descent
modules from the early manned missioqs

the actual capsulethat flew and returnedto

9 NI K® ¢KS adzaSdzyQa LINA
Vostok 1 capsuldeft) ¢ the actual spacecraft

in which Yuri Gagarin flewNow i K 1 Q& 6K/
you call a piece of history! We all approached
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it with an air of reverence; this, for me, was a moment to rank alomgshthking the hands of men
who walked on the Moon! (Needless to say, | delighted in telling my hosts that | hadltihe

Also on display are the Vostok 6 capsule, which carried Valentina Tereshkova, the first woman in
space, and the capsutbat carriedBelka and Strelka, the first two dogs to be flown and returned to
Earth.

dzi 6KAES DIFEIFINARYQA OFLJladzZ S A& (GKS (GNMXz e AO02yA
from the two Voskhod missions. Twenty years ago, | would never have beliepedsible that |
would oneday see these with my own eyes.

For the uninitiated, Voskhod was a mysterious prograntimg followed the Vostok missions, in
1964c65. There were only two flights, both of which achieved spectacular ‘firsts' for the Soviet Union.
Voskhod 1 was the first 'multhan spacecraft'carryingthree cosmonauts before the Americans had
flown their two-man Gemini Voskhod 2 was the mission on which Alexei Leonov made the first
spacewalk.

At the time, no details or photos of the Voskhod spaeét were released to the West; the details

were kept secret for the next two decades. Only in 1985, when the Russians finally came clean, under
D2Nb | OKS@Qa yS¢ LRftAOE 2F 2LISyySaas RAR ¢S TFAy
the politicalpropaganda value of 'beating the Americans to it', and had been done in such a crude
and dangerous manner that the cosmonauts were lucky to come back alive.

The Voskhods were nothing more than modified Vostoks. The
first three-man spacecraft' consistedf three men crammed

into a capsule designed for orewith the huge risk of flying
without spacesuits. Voskhod 2 carried two men with spacesuits;

[ S2y20Q4a aL) OSslt]1 o61Fa R2yS oe
inflatable airlock, attached to the outside dfe hatch left). The
storyisnowwell Y26y T [ S2y20Qa &aO0OKSRdz S
minutes, but he then spent twice as long struggling to get back
into the spacecraft, as his spacesuit had expanded, preventing
him from squeezing back into the airlock. Managed it only by
deflating his suit to a dangerous level, and then performing
contortions to turn around inside the airlock; he waery lucky

to get away with it.

The Voskhod 2 exhibit in the Museum consists of the real
capstue ¢ but fitted with a replca of the airlockas the original
was jettisoned after use. Even though | was familiar with the
story, it was quite an eyepener to see closep just how
HeathRobinsonish this contraption really was!

Lydia, the lady from Rusadventures, is slightly otdan me¢ so like me, she grew up with the Space

1 3Sd ! yEA1lS YSI aKS Aa 2dzad 2tR Sy2dzaK (2 NBYS
time, s KSNBIFa L glFayQid 062Ny dzyGAf | FSg Y2yidokKa i
knownany details of the Voskhod missions for twenty years after the events, she replied, '‘Neither did
we!' The Russian public were never told any more than we were; the Americans always knew more,
through their intelligence, about what was going on in the Sosfiace programme, than the Russian

people did!
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¢KS adzaSdzyQa o0A33Said
scale mockup of the ApollegSoyuz

Test Projec{ASTPYf 1975 [eft). Ths

was the first political exercise space
cooperation, in which an American
Apollo spacecraft docked with a
Soviet Soyuz and the crews visited
SFOK 20KSNIRa aLl OSON.
crew was commanded byAlexei
Leonov, of firsispacewalk famec

who, by the way, had been scheduled

to command the firs Soviet Moon
landing mission, before  the
programme was cancelled.

The black structure between the two spacecraft was a special docking module, carried into orbit by
the Apollo. This served two purposes. Firstly, of course, it enabled the two vehiclds, wit
incompatible docking mechanisms, to be linked. But it was also a compression/decompression
chamber, which was necessary for the crewdéoable totransfer between the two spacecratft. The
Apollo was pressurised with pure oxygen at low pressure, whéeSthyuz used normal ajrso if the
cosmonauts had gone directly from their vehicle into the Apollo, they would have got the bends!
Transferring in either direction was a lengthy process, involving a couple of hours in the chamber.

The exhibit also includethe actual capsule of Soyuz 19, the Russian half of the B&®®) (

Strlkmg a balance

John Crowther
Perhaps I'm too critical of those who know nothing about astronomical basics such as
wherethe cardinal compass points are. But I'm in good compalongwith Neil in his
<head;desk>letter in June's issue dfransit.Most of us are gobsmacked at timeand
we all have our prime examples that we repeat to amazed listeners. Mine is the
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