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More Missions

Before the ink on the RANGER authorization was
even dry, NASA had plans for even more ambitious lunar
missions. In May of 1960,JPL's SURVEYOR project was
authorized. As originally ernvisaged, SURVEYOR would
consistof a singlebasicspacecraftwhich could be out tted
for two di®erent missions. SURVEYOR A would be de-
signedto land on the lunar surface. It would weigh about

The developmenof a
hydrogerfueledrocket
provedto be verydixcult.

2,500 pounds (1,100 kilograms) when launched and carry
as much as 345 pounds (157 kilograms) of instrumen-
tation. These instruments would include four television
cameras: One would be used for approac photography
and another would be usedto monitor a semi-automated
drill designedto penetrate up to sixty inches(1.5 meters)
below the lunar surface. Various instruments would then
be usedto analyze samplesfrom this hole. Other instru-
ments would include a seismometerand magnetometer,
along with sensorsto measurelunar gravity, radiation,
atmosphere,and surface mechanical properties.

The lander would make use of a simple triangular
frame upon which the various instruments and thermally
controlled electronic compartments would be mounted. It
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would stand elewen feet (3.5 meters) from its three land-
ing legsto the top of its mast mounted solar panel and
high-gain antenna. After landing at a speed of six miles
per hour (three meters per second)with the useof a solid
rocket motor, it would weigh about 750 pounds (340 kilo-
grams). The mission would last for a minimum of thirt y
days and hopefully aslong as ninety days. The rst °ight
was expectedin 1963.

The secondvariant consideredwas SURVEYOR B.
This spacecraftwould usethe samebasic structure asthe
lander but instead would be placedinto a sixty-mile (one
hundred-kilometer) high lunar orbit to perform television
reconnaissanceof the Moon's surface as well as perform
other measuremets of the lunar ervironment for a period
of six months. On January 19, 1961, Hughes Aircraft
received the cortract to build SURVEYOR.

The launch vehicle for this new lunar spacecraftwas
to bethe ATLAS-CENT AUR then under developmen by
NASA. The CENTAUR wasto make use of liquid hydro-
genand liquid oxygen aspropellants; the rst rocket to do
so. This combination provided about thirt y to forty per-
cert more thrust pound for pound than most propellants
then in use. CENTAUR dewelopmert started ozcially
on August 28, 1958, when the USAF receiwed authoriza-
tion from ARPA to dewelop a high-energyupper stagefor
usewith the USAF's ATLAS D and the ABMA's JUNO



V (later to becomeNASA's SATURN 1). By October of
that year, Convair had received the contract to dewelop
and build CENTAUR.

Becauseof the political climate of the time, the de-
velopment program was transferred to NASA in July of
1959 with the USAF relegatedto an advisory role. The
ATLAS booster to be used with the CENTAUR was to
be a modi'ed version of the ATLAS D ICBM. The for-
ward propellant tank was modi ed to accept the wider
and heavier upper stageand a new MA-5 engineassenbly
providing ten percert more lifto® thrust than when the
baselineATLAS D MA-2 was used.

The developmert of a hydrogen fueled rocket proved
to be very dizcult. One technical problem followed an-
other, delaying the launch of the rst test article. Fi-
nally, on May 8, 1961, the rst ATLAS-CENT AUR was
launched. After forty-four secondsof °ight, CENTAUR's
insulation panelsstarted ripping o®the ascendinglaunch
vehicle. Structural failure ensuedand the hydrogenfueled
CENTAUR exploded 54.7 secondsinto the °ight. The
failure was studied and the stage was redesigned. More
redesignwork addedadditional weight to this highly inno-
vative upper stageand the expectedperformancedropped.
As time wore on, it becameclear that CENTAUR would
not be available as soon as engineersand spaceplanners
would like.

The timing could not have beenworse. Within days
of the failure of ATLAS-CENT AUR 1, Presidert John F.
Kennedy (1917-1963)threw down the gaurtlet and com-
mitted the United Statesto a manned lunar landing by
the end of the decade. The RANGER and SURVEYOR
program objectives were redirected to support this new
e®ort. In the coming months the U.S. Congressappropri-
ated the neededfunds.

In responseto Presidert Kennedy's challenge, JPL
proposedanother RANGER variant on June 30, 1961. On
August 29, this third RANGER variant, Block 111, was
approved. Using the samebus as the “rst two versions,
the payload to be carried this time was not a hard lan-
der but a 375-pound (170-kilogram) package of six high-
resolution television cameras. Additional instruments to
measurethe °ux of cosmicdust, radiation, and magnetic
“elds would alsobe carried. The mission of the 800-pound
(360-kilogram) Block 111 wasto take a seriesof 1,600im-
agesstarting at an altitude of 800miles (1,300kilometers)
and cortinue down until impact with an expected maxi-
mum resolution of only eight inches(twernty certimeters).
Four Block |11 °ights were planned beginning in 1963,us-
ing the same ATLAS-A GENA B usedin the Block | and
Il RANGER °ights.

Even more advanced missionswere being studied at
the time. PROSPECTOR was an automated mobile lu-
nar laboratory that would explorelarge areasof the Moon,
possibly in conjunction with the manned APOLLO mis-
sions. It could alsosere asa\spacetruck" for astronauts.
Becauseof its anticipated size,a SATURN | (which at the
time was to include a modied CENTAUR third stage
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designated S-V) or ewven larger launch vehicle would be
required to getit o®the ground. In the meartime, NASA
had to get the rst RANGER into space.

The First RANGER Fligh ts

By the summer of 1961, the rst RANGER, pay-
load P-32, and its ATLAS-A GENA B launch vehicle were
ready. The rst launch attempt was scrubbed a few min-
utes before launch due to a power failure on the ground.
Over the following weeks, eight more countdowns were
called o® due to faults on the ground, in the launch ve-
hicle, or in the RANGER itself. Finally, on August 26,
RANGER 1 lifted o®into a perfect 108 by 174-mile (174
by 280-kilometer) parking orbit.

After coasting for thirteen minutes, the AGENA B
escape stagewasto reignite for ninety secondsand propel
RANGER 1 into deep space. A faulty pressure switch
circuit in the AGENA's enginestarting system prevented
a valve from opening. The engine red only brie°y to
changethe orbit to 105.3by 312.5miles (169.4 by 502.8
kilometers). Stranded in low Earth orbit, RANGER 1
separated from its escap stage, obediertly unfolded it
solar panelsand aligned itself with the Sun.

Although not meart to operate in low orbit with its
ninety-minute day-night cycle, RANGER 1 did operate
as intended. Every time it went into Earth's shadaw,
nitrogen jets would re and the disoriented RANGER
would mindlessly start searding for its lost celestial ref-
erence.Oncebad in the sunlight forty- v e minutes later,
RANGER would reacquirethe Sun. While it was operat-
ing aswell asit could under the circumstances,RANGER
depleted its supply of attitude cortrol gasthe day after
launch and started tumbling uncortrollably .

After 111 orbits, RANGER 1 succunbed to atmo-
sphericdrag, fell out of orbit, and burned up over the Gulf
of Mexico on August 30. During its brief life, RANGER 1
did verify that a three-axis spacecraftcould be cortrolled
as expected. It was also able to collect a limited amount
of data on radiation and cosmicrays but wastoo closeto
Earth for its magnetometerto operate.

On November 18, RANGER 2 was launched and en-
tered its parking orbit. Again the AGENA B failed to
restart properly and RANGER 2 was stuck in a quickly
decaying 94.9by 145.7-mile(152.7by 234.4-kilometer) or-
bit. No tests were attempted this time and the wayward
deep spaceprobe burned up in the atmosphereonly six
hours after launch. This time the problem was traced
to a roll gyro whose malfunction had gone undetected
at launch. With no way to sensea rolling motion, the
AGENA B started spinning, forcing its propellants to the
outside edgesof its tanks instead of to the bottom where
the feedlines to the enginewere located. When the com-
mand to reignite was given, only a brief ring resulted,
due to residual propellant in the turb opumps. More bugs
had to be worked out of the ATLAS-A GENA B.

While the two RANGER Block | spacecraft never
made it beyond their parking orbits, they did provide
enoughengineeringinformation to prove the basic design.
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In Septenber of 1961, it becameclear that the ATLAS-
CENTAUR would not be available in time to launch the
1,100-pound (500-kilogram) MARINER A towards Venus
the following August. NASA switched to the MARINER

R, which was nothing more than a stripp ed down, mod-
i ed RANGER Block | spacecraftweighing 448 pounds
(204 kilograms) and carrying a minimal scienceinstru-
ment payload of about twenty pounds (nine kilograms).

The rst American Venus probe attempt, MARINER
1, launched on July 22, 1962, endedup taking a swim in
the Atlantic Oceandue to yet another ATLAS-A GENA
B malfunction. MARINER 2 was successfullylaunched
on August 27 and operated until twenty days after its
Decenber 14 encourter with Verus, the “rst successful
°yby of another planet. Closerto home, the RANGER
Block Il spacecraftwould not fare quite as well.

The rst Block 11 RANGER, P-34, lifted o®on Jan-
uary 26, 1962after afour-day delay to "x aruptured inter-
tank insulation bulkhead in the ATLAS D booster. As the
ATLAS-A GENA B ascendedtowards its parking orbit, a
componert in its guidancesystemfailed, disabling the ra-
dio command system. Relying on its internal autopilot
system, the ATLAS placed the AGENA B escap stage
and RANGER 3 into a parking orbit slightly o® course.
After a short coast,the AGENA B cameto life again and
boosted RANGER 3into an escafe tra jectory. Becauseof
an incorrect constart in the AGENA guidance program,
RANGER 3 was thrown ewven further o® course. Early
tracking indicated that RANGER 3 was operating prop-
erly but would missthe Moon by 20,000miles (32,000kilo-
meters), far too wide a miss for RANGER's small course
correction engineto negate.

Since an impact was out of the question, it was de-
cidedto exercisethe various functions of the new Block |1
spacecraftand perform some°yby photography. The rst
test was to perform a mid-course correction that would
also bring RANGER 3 closerto the Moon. The course
correction was performed as instructed with an accuracy

one quarter of one percert of speedand two and one half
degreesof direction. Unfortunately, the instructions sen
to the RANGER were faulty. An undetected sign inver-
sion in the instructions sert to the spacecraftresulted in
the maneuwer taking place in the wrong direction. In-
stead of pushing RANGER closerto the Moon, it moved
the probe further away, resulting in a °yby distance of
22,860miles (36,785kilometers).

Forty hours after the course \correction" and
some 31,000 miles (50,000 kilometers) from the Moon,
RANGER 3 was instructed to turn towards the Moon
and begin imaging this time with instructions carrying
the proper sign. Telemetry showved that everything was
going according to plan, but the spacecraft's high-gain
antenna failed to properly realign with Earth and the
RANGER's computer and sequencerfailed. The cam-
era on board did turn on and start transmitting images
but becauseof the misaligned antenna, only noisy im-
agescontaining the vidicon camera's reticle marks were
received. Unable to properly transmit its images and
accept further commandsfrom Earth, RANGER 3 con-
tinued past the Moon and into solar orbit. The causeof
the last minute malfunction was never found. The only
scienti ¢ data returned by the wayward lunar probe were
somebadkground radiation readingsfrom the gammaray
spectrometer.

On April 23, 1962, the secondBlock Il spacecratft,
RANGER 4, waslaunched | after somedelays| in the
middle of its allotted launch window. For the rst time in
the series,the ATLAS-A GENA B operated °awlessly in-
jecting RANGER 4 into a collision coursewith the Moon.
Unfortunately, during the rst tracking pass of the re-
ceding probe, it was discovered that RANGER's master
clock had stopped and the computer was not responding
to ground commands. Unable to perform any functions,
RANGER 4 cortinued on to the Moon and was tracked
using the hard lander's transmitter.

After sixty-four hours, the now lifeless probe
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skimmed the limb of the Moon and crashed on its far
sideat 15.5degreessouth latitude and 130.5degreeswest
longitude in a crater later named Pasdhen. RANGER 4
becamethe rst U.S. probe to land on the Moon, but not
quite in the manner that its designershad planned.

All hopes rode with the last Block Il °ight of
RANGER 5. After an analysis of the previous failures,
seweral improvemerts were madeto the spacecraft. A hy-
draulic backup timer activated by the separation of the
AGENA escap stagewas included to operate automatic
functions and a ground commandedbadkup timer in the
command encaler was included to allow direct ground
control. Both changeswould help avoid a repeat of the
previous two failures.

With lessthan ft y minutes remaining in the court-
down, RANGER's transponder failed due to an errant
°ake of solder shorting out a cavity. With a function-
ing replacemen, RANGER 5 nally lifted o® from Pad
12 at the Atlantic Missile Ranger on October 18, 1962.
As it acceleratedtowards orbit, a portion of the ATLAS
D guidance system failed | the same componert fail-

Unlike SURVEYORthe
PROSPECTORuUtomateduna
rovercontinuedo gainweight::

ure that started a chain of events which led to the loss
of RANGER's cousin, MARINER 1, just three months
earlier. Fortunately, the infamous hyphen excluded from
the guidance program of the ATLAS 145D that carried
MARINER 1 was included in RANGER's booster's pro-
gram; RANGER 5 was successfullyplaced on a tra jectory
towards the Moon.

RANGER's closebrush with failure at launch wasall
for naught. Some sewenty- v e minutes after launch, as
RANGER 5 was obediertly settling into its cruise atti-
tude, a short circuit dewveloped in the solar panels. Al-
though the panels' isolation diodes protected the power
supply from immediate failure, RANGER had no means
of powering itself except with the small badkup battery.
Within hours, RANGER 5 died from lack of power. The
probe wastracked for eleven days with the lander's trans-
mitter as RANGER 5 passedonly 450 miles (724 kilo-
meters) over the Moon's trailing edgeand on into orbit
around the Sun.

With the lossof the last Block I RANGER, the en-
tire program was deemedto be an utter failure. Not a
single sciertic objective was met and all three space-
craft had su®eredmajor malfunctions. A board of inquiry
composedof oxcials from NASA, the USAF, and indus-
try wasformed to investigate the failures and recommend
changesin the spacecraftdesignand JPL managemen of
the project. The launch of the Block 111 RANGERS, the
“rst of which, payload P-53, was nearing nal mechanical
assenbly, was postponed from the original 1963 launch
date pending the outcome of the investigation.
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The Race Begins Again

RANGER was not the only program experiencing
problems. SURVEYOR was having its own set of growing
pains. In the rst half of 1962, balloon-borne drop tests
of retrorocket equipped models started over Holloman Air
Force Basein New Mexico. The “rst test failed and sub-
sequen tests had mixed results. Still, the tests did supply
enoughinformation to help ne tune SURVEYOR's land-
ing sequence.

SURVEYOR's launch vehicle, the ATLAS-CEN-
TAUR, was having more than its share of ditculties.
Throughout 1962, design changeswere made to the vehi-
cle to correct various defectsfound during its rst failed
launch attempt aswell asduring ground testing. In Octo-
ber the ertire developmert program was transferred from
the Marshall SpaceFlight Center to the Lewis Researt
Center due to the ewer-increasingwork on the SATURN
rocket dewvelopmert at Marshall. Another test of the
ATLAS-CENT AUR was not expected until the middle of
1963.

Because of the CENTAUR design changes, SUR-
VEYOR had to shedsomeweight. The new designcalled
for a 2,100-pund (950-kilogram) lander carrying only 114
pounds (52 kilograms) of instruments. Advanced design
work cortinued and seweral new options were added to
the lander's design,including the useof a Martin-Marietta
SNAP-11nucleargeneratorto supply SURVEYOR A with
18.6watts of power for ninety days. This generatorwould
supply minimal power during the long lunar night when
SURVEYOR's solar panelswould be useless.

By the end of 1962, plans called for sewen SUR-
VEYOR A landing missionsstarting in late 1964and v e
SURVEYOR B orbiters with the “rst launch expectedin
1965. Options for "v e or more additional landers were
being considered.

Unlike SURVEYOR, the PROSPECTOR automated
lunar rover corntinuedto gain weight and would likely need
the servicesof one of the AdvancedSATURN launch vehi-
cles| likethe SATURN V | to getit to the Moon. The
weight gain wasdueto the expandingscope of PROSPEC-
TOR's mission as well as the increasing complexity. By
late 1962, four types of missions had been assignedto
PROSPECTOR. One included low altitude reconnais-
sance of various lunar sites with the use of a hovering
spacecraft. The secondcalled for landing a rover capa-
ble of exploring up to Tt y miles (eighty kilometers) from
the landing point. Another type of mission contemplated
for PROSPECTOR was as a soil sample return probe.
The last missionervisagedusedPROSPECTOR asan un-
manned cargo ship to support manned lunar exploration.
In theseoverly enthusiastic and naive early days of NASA,
the “rst launch of PROSPECTOR was expectedin 1966.

The Soviets were far from idle as the United States
launched one Moon probe after another. The Soviets,
like their American courterparts, knew the value of using
parking orbits and building even more powerful launch ve-
hiclesto read distant targets. Becauseof this, yet another
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launcher basedon the R-7 ICBM was deweloped. Later
called the MOLNIY A after the communication satellites
which made extensive use of its services,the new rocket
replacedthe small Block E escape stage usedon the rst
LUNA missionswith a pair of much larger stages.

The Block | stage,which would boost an escape stage
and payload into a low parking orbit, replacedthe small
R-7 engine of the Block E stagewith the "v e times more
powerful RD-461. The stagewaslengthenedby over nine-
teenfeet (six meters)to accommalate three times asmuch
propellant. The 7.4-ton (6.7 metric ton) Block L escape
stage, after a coastingperiod, would then ignite and boost
asmuch as2,600pounds (1,200kilograms) towards Venus
or Mars and over 3,500pounds (1,600 kilograms) towards
the Moon. This was as much as sewenty percert more
payload than what the American ATLAS-CENT AUR was
expectedto lift onceoperational.

As with the American ATLAS-A GENA, the Soviets'
MOLNIY A had its shareof problems. In no lessthan ten
launch attempts to Vernus and Mars between 1960 and
1962, the MOLNIY A functioned properly only twice to
send the ill-fated VENERA 1 and MARS 1 to their in-
tended targets. When the Soviets started sending their
secondwave of spacecraftto the Moon in 1963, they en-
countered similar problems.

The “rst suspected launch of the new LUNA probes
on January 4, 1963endedin failure whenits escape stage
failed to ignite on commandand stranded its payload in a
104 by 122-mile (167 by 196-kilometer) parking orbit that
decayed the following day. A secondattempt on February
2 never even madeit that far. What wasleft of the rocket
and payload fell into the Paci ¢ OceannearMidway Island
shortly after launch.

Finally, on April 2, the Soviets announcedthe launch
of LUNA 4. Somesort of failure occurred during a com-
plicated maneuwer enroute to the Moon. As a result, the
3,135-pund (1,422-kilogram) Moon probe °ew by its tar-
get at an altitude of 5,300 miles (8,500 kilometers) and
continuedinto an extended55,800by 434,000-mile(89,800
by 698,000-kilometer) Earth orbit which was evertually
perturbed into a solar orbit.

The mission of LUNA 4 was never announcedto the

West. However, subsequeh LUNA probeswere de nitely
meart to land on the Moon. Only a small amourt of data
on solar and cosmic rays from LUNA 4 were published.
The Soviets took a ten-month hiatus to modify their new
lunar spacecraftand troubleshoot the unreliable Block L
escae stage. In the meartime, it becameincreasingly
clear that the American SURVEYOR would have some
competition in the raceto land on the Moon.
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MARINER 1 Footnote:

The following is taken from the sci.sppce newsgoup's
monthly posting of \Frequently Asked Questions" (or
FAQ). Each posting contains a list of answersto ques-
tions that are most often askel.

MARINER 1, the ‘rst U.S. attempt to senda space-
craft to Verus, failed minutes after launch in 1962. The
guidance instructions from the ground stopped reaching
the rocket due to a problem with its antenna, so the
onboard computer took cortrol. However, there turned
out to be a bug in the guidance software, and the rocket
promptly went o®course,sothe Range Safety Otcer de-
stroyed it.  Although the bug is sometimes claimed to
have beenan incorrect FORTRAN DO statemert, it was
actually a transcription error in which the bar (indicating
smoothing) was omitted from the expression\R-dot-bar
sub n" (nth smoothed value of derivative of radius). This
error led the software to treat normal minor variations of
velocity asif they were serious,leading to incorrect com-
pensation.

Novemler's Meeting

We are still looking for a speaker, but the elections
and the swap meet are planned for this meeting.
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CometComments
by Don Machholz

(916) 346-8963 Septenber 8, 1992

A very signi cant comet recovery took place recertly
with the sighting of Periodic Comet Swift-T uttle.

Comet Brewington (1992p): We now know that this
cometis periodic, taking 8.65yearsfor ead orbit. It had
apparertly outburst before discovery, it has now dimmed
againto mag. 16.

Comet Helin-La wrence (1992q): Eleanor Helin and
Kenneth Lawrence discovered this comet on Tms taken
with the 0.46m Schmidt at Mt. Palomar on Aug. 29. The
orbit indicates it will be closestthe sun next March at
2.1 AU. It may brighten by then to magnitude 13.
Periodic Comet Tuttle (1992r): G. Tancredi and
M. Lindgren recovered this comet on CCD imagestaken
from La Palma. With an orbital period of 13 years, it is
still 20 months from perihelion, when it may be visible in
amateurs' scopes.

Perio dic Comet Ci®reo (1992s): J. Scotti recovered
this comet from Kitt Peak on Sept. 24. With an orbital
period of 7 yearsit will stay fainter than mag. 13.

Perio dic Comet Swift-T uttle (1992t); Japaneseam-
ateur T. Kiuchi recovered this comet with 25x150binoc-
ulars on Sept. 26. It brightened rapidly from magnitude
11.5at recovery to 9.5 one day later.

This is the samecomet seenin 1737 by Kegler, and
by many othersin 1862. It reachesperihelion on Dec. 12
as it moves southward in our ewvening sky. It may get
brighter than indicated below, but a large coma sizeand
a di®useappearancemay make the cometaditcult object
in binoculars. N. Hemisphereobseners will lose sight of
it by Christmas.

Periodic Comet Swift-Tuttle is responsible for the
Perseidmeteor shaver eat year. The intensity next year
is expected to peak on Aug 12.0 UT, when it is daylight
in the U.S. but early morning in Europe.

Perio dic Comet Swift-T uttle (1992t)
Date RA-2000-Dec Elong Sky Mag
10{15 14h105m +57*179 7% E 8.1
10{20  14h56.2m  +54%440 7% E 7.8
10(25 15h40.7m  +50%56°  67% E 7.5
10{30 16h21.6m  +45%520 @5t E 7.2
11{04 16h57.8m  +39%440 4t E 7.0
11§09 17h29.1m  +32%550 gt E 6.8
11{14 17h55.8m  +25%490  sg* E 6.7
11{19 18h185m  +18%50° 4% E 6.6
11424 18h38.0m +12*16° &1t E 6.6
1129  18h54.9m  +o06%160 a7t E 6.6
12{04 19h09.7m  +00%519  43* E 6.6
12{09  19h22.8m j 03*590  3g* E 6.7
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Bits andPieces
SAC Oxcers

Presidert Paul Lind 863{3077
Vice President Steve Coe 878{1873
Secretary SusanMorse 934{7496
Treasurer Bob Dahl 582{5526
Properties Rich Walker 997{0711
SACNEWS Editor Paul Dickson 841{7044

Magazineg Discounts

Club members may subscribe to astronomical maga-
zinesat reducedrates through the club Treasurer. Seethe
Member ServicesForm on the bad pageof this newsletter.
Furthermore, club members are encouragedto align their
subscriptions with the Jan.{Dec. calendar year. This
easeghe burden both on the Treasurerand the Publisher
by permitting a single Group Renewal to be placedin the
autumn for the upcoming calendar year.

Those menmbers who experience problems with their
subscriptionsto Astronomy magazinemay call Kalmbach
Publishing Customer Serviceat (800) 446{5489.

Those menbers who experience problems with their
subscriptions to Sky & Telescog magazinemay call Sky
Publishing at (800) 253{0245.

Besidesthe club discourt on Sky & Telescog maga-
zine, Sky Publishing o®ersclub members a 10% discourt
on all other Sky publications. This means books, star
atlases, observing aids, Spotlight prints, videos, globes,
computer software, and more.

Club menbers who subscribe to Sky & Telesco
through the Club Discourt Plan may order Sky publi-
cations directly, at the above toll-free number, without
going through the club Treasurer. Simply mention the
Club Discourt Plan and give the SaguaroAstronomy Club
name to receiwe the discourt. Sky Publishing will ched
their recordsto verify that you are eligible to receiwe the
discourt.

DeepSkyMeeting

The Deep Sky Group is made up of peoplethat liketo
obsene celestialbodies out past the far reachesof our So-
lar System. Thesebodiesinclude stars, nebula and galax-
ies. If you are interested in sharing your obsenations, or
knowing what they look like in telescoges| then by all
meanscomejoin us at the next meeting. We will discuss
Deep Sky objects in Aries the Ram, Triangulum the tri-
angle, and Perseusson of Zeusand slayer of Medusa. The
meeting will be held at John McGrath's house and the
directions will be found elsewherein the Newsletter.

You don't needto RSVP, we don't extend special
invitations to anyone | ourselwesincluded. If you are
interested shaw up, we'd love to have you.

The Deep Sky meeting will take place on Thursday,
November 12 at 7:30pm.
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E-MailRoster

Here is the latest list of e-mail addressof SAC mem-
bers. The Compusene addressesare given in the Inter-
net format: nnnnn.nnn@compuserve.corare really in the
format nnnnn,nnn within Compusene. BIX and GEnie
addressesaren't currently addressablefrom the outside
world (the Internet), but their addressesre given as @bix
and @genieto specify which host. All other hosts are di-
rectly accessiblefrom the Internet.

Steve Coe 74040.2071@compuserve.com

A J Crayon a.crayon@az05.bull.com

Paul Dickson p.dickson@az05.bull.com
pdickson@bix

Paul Lind plind@sedona.intel.com

Pete Manly petemanly@bix

Tom Polakis 70413.1543@compuserve.com

Paul Maxson maxson@maricopa.edu

Tom McGrath mcgrath@phyast.la.asu.edu

Chris Schur 72070.2612@compuserve.com

Brian Ski® bas@lowell.edu

Dan Ward 72040.3357@compuserve.com

Mik e Willmoth 76170.1037@compuserve.com

mwillmoth@bix
m.willmoth@genie

Minutesof the Octoler Meeting

Presidert Paul Lind openedthe meeting at 7:35 PM
with awelcometo all new menmbersand visitors, but there
were none. He outlined the scheduled everts listed on the
board. The Treasurer's Report was given by Bob Dahl
with membership now at 120. He now has name tags
available for those who ordered them and said that there
were still some seats available for the bus trip to Kitt
Peak. This was the last chance for members to pay for
their magazine subscriptions and money must be turned
in before next Wednesdy.

Steve Coe gave further information about the bus
trip; ewveryone should be there by departure time of 9:00
AM. A. J. Crayon merntioned that there will be no Deep
Sky meeting this month, but members can prepare for
next month by studying the constellations Aries, Trian-
gulum, and Perseus The Messier Marathon will be held
in March of next year at Arizona City and other clubs will
be invited. He then presered an award for observing to
Paul Lind.

Rich Walker asked for any more slidesfor the \fam-
ily tray,"” then reminded members about the books from
the library available for chedout. Paul Lind then opened
the °oor up for nominations for the elections. The nom-
inations for the elections. The nominations presen are
as follows: Presidert | Bob Dahl, Rick Nadolny, and
Pierre Schwaar; Vice-Presidert | Tom Polakis; Treasurer
| Stewe Strazdus; Secretary{ SusanMorse, A.J. Crayon;
Properties| Rich Walker. There wasa moveto closethe
nominations, but the by-laws state that nominations may
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be submitted until the election. Elections are held next
month at the meeting on November 6th.

Steve Coe show someslidesof the Andromeda Galaxy
and Phil Dahl gave a small talk about the three types of
Astrophotography, using the 1. Unguided method, 2. Pig-
gybadk method (Camera on the telescope) and 3. Barn
Door technique. After the break, members shoved some
of their worst and someof their best slides.

| SusanV. Morse, SAC Secretary

A Successfulrip to
Kitt Peakandthe

U. of A. Mirror Lab
by SteveCoe

All 42 SAC members who had signedup for the bus
trip to Tucsonwhereon time and the bus left at 9:00 AM.
The very well-appointed coad had a video tape player and
\Raiders of the Lost Ark" was the movie on the way to
the Mirror Lab on the Univ. of Arizona campus. Dean
Ketelsen was on hand to start the tour at 11:00 and we
saw the giant 6.5 meter mirror which will replacethe six
mirrors of the MMT. This big piece of glasshas a very
steepcurve, but the casting cameout free of bubbles and
in excellart shape. Next, we wert to the polishing section,
where work is progressingon two 3.5 meter mirrors, one
for the Air Force and one to go Kitt Peak in the WIN
telescope.

The group boarded the bus and were on our way
to the Peak. An episade of \Nova" about the Voyager
mission was on the tape player as we climbed up the
steeproad which leadsto a mountain encrustedwith tele-
scope domes. After a picnic with a magni cent view of
the NRAO radio telescope slewing from object to ob-
ject, we made our way to the Visitors Certer. Lots of
T-shirts, hats, postersand other goodies where purchased
and stored on the bus. Deanstarted the tour with atrip to
the McMath solar telescope, where we able to view a nice
sunspot group through the monitor on the telescope. A
short walk led us to a refractor equipped with an H-alpha
“Tter. This instrument provided someexcellart views of
solar prominencesand °ares at the edgeof the sun.

Next was a talk from the engineerworking on the
WIN telescope. Then, onto the 4-meter. Deanwasableto
get us onto the observing°oor and the evening's obsener
was slewing the scope and setting up for the night's work
as we watched. Shewas planning to do spectroscopy on
stars in the globular M-15.

The trip badk down the mountain was set o® by a
beautiful sunsetto the west and a giant full moonrise to
the east. If that was not enough, two vintage Star Trek
episadesplayed on video. We stopped at Eloy for a meal
and then returned to Tempe, happy and tired. Thanks a
lot to all who attended, especially Bob Dahl for handling
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the monetary aspects, Tom Polakis for "nding a spot to
park the cars corveniertly, to our driver Al for doing a
great job getting us there and badk safely and obviously
Dean Ketelsen for a excellart and memorabletour.

1992 SAC Meetings
Nov. 6
Dec. 12 Party
| 1993 |
Jan. 8
Feb.5
Mar. 5
1992 SAC Star Parties
Date  Sunset Moonrise
Nov. 21 5:24pm 5:22am
Dec.19 5:25pm 4:15am
| 1993 |
Jan. 16 5:46pm 3:1lam
Feb.13 6:12pm 2:05am
Mar. 20 6:41pm 5:24am

Directiongo SAC Events

SAC General Meetings 7:30PM at Grand Canyon
University, Fleming Building, Room 105| 1 mile west
of Interstate 17 on Camelbak Rd., north on 33rd Ave.,
secondbuilding on the right.

SAC Star Parties at Buckeye Hills Recreation Area

— I-10 to Phoenix
S
o 30 miles to I-17
Exit "112"
Buckeye
—
N 0 o
© Gila River
N
<
I
e —
This is It!
]
Buckeye Hills e K
Eecreatlon Mile Marker
rea 144
N\

To Gila Bend

Interstate 10 westto Exit 112 (30 miles west of Interstate
17), then south for 10.5 miles, right at entrance to recre-
ation area, one-half mile, on the right. No water and only
pit toilets. Pleasearrive before sunset; allow one hour
from certral Phoenix.

SAC Deep Sky Subgroup Meeting at John &
Tom McGrath's, 11239N. 75th St., Scottsdale, 998{4661
| Scottsdale Rd. north, Cholla St. eastto 75th St.,
southeastcorner.
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