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One Small Step..... 

Christine Elliott, is one of the longest 
standing members of our society. It was 
Christine, who negotiated with Ian Morison, 
to enable us to continue meeting at Jodrell 
bank for workshops, after our lecture venue, 
the planetarium, was demolished.  
In a committee meeting last year, Christine 

flying a helicopter. The Magic Fairy (another 
member of the committee), immediately set 

come true. Behind the scenes, a flying 

birthday party, she was presented with the 
voucher, bought with contributions from five 
or six members of the Society.  
This month, we gathered at John Lennon 
Airport in Liverpool, not to fly off to the sun, 
but rather, to watch Christine fly through the 
sky doing several circuits of the city in a 
remarkably insect like flying machine. For 
such a small machine, it made a hell of a din. 
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THE LIFE & TIMES of CHARLES FREDERICK  

BUTTERWORTH F.R.A.S. 
Charles Frederick 
Butterworth (left, with 
hat) was born in No-
vember 1870 in Bar-
ton upon Irwell in the 
Eccles district of Sal-
ford, Lancashire, to 
parents Francis Jo-
seph & Jessie Butter-
worth who were in 
the cotton industry. 

His father was grey cloth agent (cotton is naturally grey be-
fore it is bleached white (hence a grey cloth salesman). Fran-
cis Joseph Butterworth was doing very well out of the busi-
ness, so well that he was able to employ a cook from the Isle 
of man called Mrs Watterson. They had a house in Whalley 
Range, Manchester, which was called Mayfield Mansions. 
Two years later a brother, Joseph Francis Butterworth was 
born, he later went on to be a warehouseman working for 
his father. 
Charles Frederick Butterworth left school reluctantly, he 

he entered the cotton trade at 15 years of age to learn the 
business from the factory floor. He went on from being a 
grey cloth salesman to become a cotton manufacturer in 
later life. 
His Interest in Astronomy started because he suffered 
chronic insomnia so he would often go for long bike rides at 
night, this was the start of his interest which began with 
shooting stars and soon progressed onto variable stars, and 
other wonders of the night sky. At the age of 17 he was a 
founder member of the Societe Astronomique de France in 
1887. Not until 1910 did he join the B.A.A. In 1911 he 
joined the Manchester Phil & Lit adding another arrow to 
his bow. From 1913-1920 He was a member of the spectro-
scopic section. He contributed several papers on work he 
had done with a prismatic camera on Mira ceti, Comet Dela-
van (1913 f), and gamma Cassiopeia. In 1918 he joined the 
Royal Astronomical Society, a year later he became a fellow. 
His most productive work was as a Variable star observer 
spending long hours studying them.  
The Observatory, which he built in 1897, near his home in 
Waterloo, Poynton, was 12 feet in diameter. The telescope 
that he used mainly, was a 6inch Grubb refractor, which was 
mounted equatorially. At times he also used a 10 inch reflec-
tor as well as 15 inch. He only used these rarely but never 

after 1927. All that remains of this Observatory, is a patch 
of nettles on the exact spot where it stood from 1894 -1927. 
However, in 1927 he decided to retire to Port St Mary in the 
Isle of Man, where he a bought a house for £900 which he 

servatory. It is uncertain whether he moved the observatory 
from Poynton or built a new one from scratch. 

All that remains of the observatory in Waterloo Road Poynton, is a 
circular patch of nettles, clearly observable on aerial views. 
Butterworth continued to make observations, and, having 
retired, found he could devote more time to them. His inter-
ests were wide. He bought a yacht, which he sailed in Port 
St Mary harbour, he was a keen ornithologist and he had a 
fine set of Italian musical instruments that he would play. 
He also grew roses. 

Observations of long period & irregular variable stars which 
Butterworth sent to the Variable star section of the B.A.A 
between 1911-41 amounted to just under 80,000 which is a 
staggering amount of observational work over thirty years. 
When you add this to the 30,000 that he had made in 
France, his observations total more than 100,000 which is 
why he was awarded the first Abbott Silver Medal from 
Lyon University in 1927.

demie, by the president of France. In 1941 the B.A.A. 
awarded him the Goodacre Medal and Gift. He was the 
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second person to have been awarded it. Unfortunately, But-
terworth was unable to travel to London to receive it. His 
first wife had died recently and Butterworth himself had a 
bad leg and could not easily travel. The account of the 
award made at the meeting, shows that H.Thomson re-
ceived it for him.  

Beach Villa, Port St. Mary, where he had another observatory built.  
During the second world war, Erika Johanna Henrietta 
Fruhling, who had been interned in a women's camp but 

who had been ill for some time before her death. It appears 
that Butterworth tried to secure permission for Erika to 
become his housekeeper, but was unsuccessful because Port 
St Mary was a protected area. 
The ex-internee subsequently went to live on the mainland. 
However, she and Charles were soon to marry in Brentford. 
Unfortunately, despite now being the wife of Butterworth, 
Erika was still refused permission to enter the protected 
area. When they returned to Port St Mary they were not 
allowed back into his house Beach Villa, but were turned 
away by an armed guard manning the checkpoint. They 
spent three years living a mile or two away in Colby, at a 

 
In 1945 Charles Butterworth died and was buried with first 
Wife Margaret. Five years later Erica left the I .O. M to set-
tle in Morcombelake near to Lyme Regis. She never remar-
ried & lived out the remainder of her days there until 1981 
when she died. 

 
I would like to 
thank Tony Cross, 
from Manchester 
A.S for his help 
also, Melvyn & 
Glyn Marsh, for 
telling me about 

John Toone and 
Emile Schweitzer. 

Gary Kewin I.O.M. A.S.

***********************

NEAR-EARTH TRIPLE ASTEROID FOUND 
Cornell University 
Astronomers using the Arecibo radio telescope in Puerto 
Rico on February 11th discovered that the near-Earth aster-
oid 2001 SN263 is triple. Subsequent radar images have 
confirmed that the three objects, about 7 million miles from 
the Earth, are revolving around each other. The main body 
is approximately spherical with a diameter of roughly 2 km, 
the larger of its two satellites is about half that size, while 
the smallest object is about 1,000 feet across --- the same 
size as the Arecibo telescope. Other triple asteroids have 
been found in the main asteroid belt between Mars and 
Jupiter and beyond, but this is the first near-Earth system, 
where the actual shapes of objects can be clearly seen.  
Double, or binary, asteroid systems are quite common; 
about one in six near-Earth asteroids is known to be binary. 
The orbits of binary, and now triple, asteroid systems allow 
astronomers to determine the masses of the objects and to 
assess whether the orbits are stable over millennia or have 
formed very recently. 

COMET 8P/TUTTLE 
IAU 
Radar imaging of comet 8P/Tuttle, which approached to 
within 38 million kilometres of Earth in January, has re-
vealed that the nucleus consists of two components and is 
possibly a contact binary, with two roughly spherical lobes 
measuring approximately 3 and 4 km in diameter. 

TITAN'S SURFACE ORGANICS SURPASS OIL RE-
SERVES ON EARTH 
NASA 
Saturn's largest moon Titan has hundreds of times more 
liquid hydrocarbons than all the known oil and natural-gas 
reserves on the Earth, according to new Cassini data. The 
hydrocarbons fall from the sky, collecting in vast deposits 
that form lakes and dunes. Cassini mapped 20% of Titan's 
surface with radar. Several hundred lakes and seas have been 
observed, with several dozen estimated to contain more 
hydrocarbon liquid than Earth's oil and  gas reserves. The 
dark dunes that run along the equator contain a volume of 
organics hundreds of times larger than Earth's coal reserves. 
The question of how much liquid is on the surface is impor-
tant because methane is a strong greenhouse gas on Titan 
and on Earth, but there is much more of it on Titan. 

MESSENGER FLYBY OF MERCURY 
NASA 
On January 14th Messenger skimmed 200 km above the 
surface of Mercury in the first of three fly-bys of the planet. 
Radio signals indicate that the spacecraft is still operating 
perfectly. The first scientific data were received just minutes 
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before the closest approach to the planet, as planned. The 
spacecraft continued to collect imagery and other scientific 
measurements as it left Mercury, documenting some previ-
ously unseen parts of the surface. Measurements of the 
Doppler shift of the signals are expected to improve knowl-
edge of Mercury's mass and gravity field. Further fly-bys are 
due to take place on October 6th 2008 and September 29th 
2009, successively slowing down the spacecraft with a view 
to enabling it to be inserted into orbit around Mercury on 
March 18th 2011 to begin a year-long orbital mission.  
From SPA Bulletins compiled by Clive Down 

*********************** 

PHOENIX MISSION UPDATE 
NASA 

Image: NASA/JPL-Caltech/University of Arizona  
Three Mars spacecraft are adjusting their orbits to be over 
the right place at the right time to listen to NASA's Phoenix 
Mars Lander as it enters the Martian atmosphere on May 25.  
Having three orbiters track Phoenix as it streaks through 
Mars' atmosphere will set a new standard for coverage of 
critical events during a robotic landing. The data stream 
from Phoenix will be relayed to Earth throughout the space-
craft's entry, descent and landing. If all goes well, the flow of 
information will continue for one minute after touchdown.  
"We will have diagnostic information from the top of the 
atmosphere to the ground that will give us insight into the 
landing sequence," said David Spencer of NASA's JPL, dep-
uty project manager for the Phoenix Mars Lander project. 
This information would be valuable in the event of a prob-
lem with the landing and has the potential to benefit the 
design of future landers.  
Bob Mase, mission manager at JPL for NASA's Mars Odys-
sey Orbiter, said, "We have been precisely managing the 
trajectory to position Odyssey overhead when Phoenix ar-
rives, to ensure we are ready for communications. Without 
those adjustments, we would be almost exactly on the oppo-
site side of the planet when Phoenix arrives." 

NASA's Mars Reconnaissance Orbiter is making adjust-
ments in bigger increments, with one firing of thrusters in 
February and at least one more planned in April. The Euro-
pean Space Agency's Mars Express Orbiter has also ma-
noeuvred to be in place to record transmissions from Phoe-
nix during the landing. Even the NASA rovers Spirit and 
Opportunity have been aiding preparations, simulating 
transmissions from Phoenix for tests with the orbiters.  
Launched on August 4th, 2007, Phoenix will land farther 
north than any previous mission to Mars, at a site expected 
to have frozen water mixed with soil just below the surface. 
The lander will use a robotic arm to put samples of soil and 
ice into laboratory instruments. One goal is to study 
whether the site has ever had conditions favourable for sup-
porting microbial life.  
Phoenix will hit the top of the Martian atmosphere at 5.7 
kilometres per second (12,750 miles per hour). In the next 
seven minutes, it will use heat-shield friction, a parachute, 
then descent rockets to slow to about 2.4 metres per second 
(5.4 mph) before landing on three legs.  
Odyssey will tilt from its normally downward-looking orien-
tation to turn its UHF antenna toward the descending Phoe-
nix. As Odyssey receives a stream of information from 
Phoenix, it will immediately relay the stream to Earth with a 
more capable high-gain antenna. The other two orbiters, 
Mars Reconnaissance Orbiter and Mars Express, will record 
transmissions from Phoenix during the descent, as backup 
to ensure that all data is captured, then transmit the whole 
files to Earth after the landing. "We will begin recording 
about 10 minutes before the landing," said Ben Jai, mission 
manager for Mars Reconnaissance Orbiter.  
The orbiters' advance support for the Phoenix mission also 
includes examination of potential landing sites, which is 
continuing. After landing, the support will include relaying 
communication between Phoenix and Earth during the 
three months that Phoenix is scheduled to operate on the 
surface. Additionally, NASA and ESA ground stations are 
performing measurements to determine the trajectory of 
Phoenix with high precision.  
With about 160 million kilometres still to fly at the end of 
February, Phoenix continued to carry out testing and other 
preparations of its instruments. The pressure and tempera-
ture sensors of the meteorological station provided by the 
Canadian Space Agency were calibrated on February 27th 

behaving so well that we have been able to focus much of 
the team's attention on preparations for landing and surface 
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A HARDRAW SCORE 
A couple of months ago, I realised, with a mixture of both 
pride and alarm, that the MaccAstro weekend expedition to 
Hardraw in November 2007 was my 20th visit to Harris 
House, the old Village School in Wensleydale. 
After initiation in 2003 with a trip to coincide with the annu-
lar solar eclipse in the May of that year, we went twice in 
2004, and thrice in 2005. We made six visits in 2006 and 
seven in 2007. If this trend continues, we intend to celebrate 
2052 by moving in permanently, it no longer being worth 
while coming home between the consecutive weekends. In 
case anyone has been counting, I have not made a mistake, I 
made a reccy trip with John Thomson in 2002 hence clock-
ing up my personal score of 20. Jason Wooley tells me that 
this is not a record since he and Zeineth have loyally at-
tended both the MaccAstro and the West Didsbury AS 
events. However, since it is rumoured that our companion 
organisation WDAS is more of a gastronomical than an 
astronomical society, his claim may never be ratified. 
That first trip was made particularly memorable by the an-
nular eclipse. Although not total from Yorkshire, it was ac-
tually visible, which is more than can be said for the total 
event which occurred, without being seen, further north. 
Since the Sun rose in eclipse, we needed a good Eastern 

stargazing from the schoolhouse, a convoy of cars left in the 
darkness for the spectacular, and baby bunny strewn, drive 
to Tan Hill, site of the highest inn in Britain. Although 
tempted to wake them all, we chose to avoid disturbing the 
campers behind the pub and set up on the highest point we 
could find, safely out of earshot. Although SkyMap assured 
us when the Sun had risen, the band of hazy cloud across 
the eastern horizon hid it from view, so we watched and 

while the rest of us, older and of more challenged eyesight, 
muttered derogatory things about wishful thinking and vivid 
imaginations. However, one by one, and each with an ap-
propriate expletive, we all picked out the blood red crescent 
as it took form, ghostlike, amidst the dawn haze. We all 
agreed that this gradual appearance had probably been more 
memorable than had the sun sliced upwards into a perfectly 
clear blue sky. 
After such a start  the Saturday night was cloudy but no-
body cared  we were convinced that Wensleydale pos-
sessed magic properties that would always bless visiting as-
tronomers with perfect skies, and, indeed, our subsequent 
trips continued to be so favoured for a while. Although not 

Yorkshire Dales fall into the second darkest category, many 

times better than, for example, Stockport. When clear the 
Milky Way is stunning, constellations are sometimes difficult 

been able to see before, Messier and NGC deep sky objects 
are unambiguous and even wispy things like the North 
America and Veil Nebulae can be seen  subject to a little of 
that wishful thinking and vivid imagination mentioned 
above. 

and, after our honeymoon of great nights in the school play-
ground, we began to see more clouds than stars. In fact, the 
more often we went in a year, the worse our luck became, in 
direct contravention of all the laws of statistics. However, as 
time has gone by we began to realise that there can be much 
more to our weekend visits than just the observing. 
Several hours away from the distractions of home life, they 
also provide an opportunity to relax in good company 
amidst beautiful surroundings. We might explore the coun-
tryside either gently around Hardraw, or Hawes just across 
the valley, or more energetically across the peaks and ridges 
of the local dales. There is usually a vast array of equipment 
on display with proud owners in attendance to extol the 
virtues of each item, and this can be a great opportunity for 
anyone thinking of making a new purchase. Modifications 
are made, experiments carried out, vintage equipment inves-
tigated, and everyone is happy to offer advice or assistance 
to anyone that asks. There are always several informal image 
processing clinics in progress and we have also held more 
structured tutorials for those who thirst for more knowl-
edge. Late at night we might watch appropriate astronomical 
movies on the silver screen and offer our best expert judge-
ments on some of the more far-fetched science. And of 
course, whenever the skies are clear, we head outside to 
enjoy the show. 
Six weekends have been booked for 2008 and all members 
are most welcome to attend, the price being around £32 
plus a bit more if we go out to eat. However, we appreciate 
that some members cannot spare a whole weekend, or think 

sider the accommodation to be a bit more basic than they 
would like. For this reason we have launched a series of 
activities to provide the best features of Hardraw closer to 
home. These are grouped under the name MaccExtro 
(meaning extra, external, extra-curricular, extra-ordinary, 
extravagant, or anything else you can think of). For anyone 
interested in this initiative, there will be more news about 
the events as they develop.
In the meantime I shall picture the Hardraw Milky Way in 

Malc Beesley
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 VENUS REVISITED  Part 1 
In my previous article ( March 2006) I attempted 

sister planet in anticipation of the advances expected from 

first of two reports about our developing understanding of 
this hostile planet.. 
By the autumn of last year Venus Express had successfully 
completed its 500 (Earth) day primary mission and a num-
ber of papers were published in Nature on 29 November 
2007. The results build on existing knowledge derived from 

Magellan together with the transient observations of Galileo 
and Cassini spacecraft as they flew by Venus en-route for 
more distant parts of the Solar System. 
The present mission concentrated on the physics and chem-
istry of the atmosphere and yet again we have an example of 
the ingenuity employed by scientists to winkle out the data. 
On Venus Express much of the atmospheric profiling was 
achieved using occultation techniques. This involved the 
observation of electromagnetic radiation which had travelled 
through the Venusian atmosphere. In one series of experi-
ments the detectors on the spacecraft observed stars, includ-
ing the Sun, and in another the spacecraft sends ultra stable 
radio signals to detectors on the Earth. However, below 
50km the signals are increasingly attenuated and below 
35km the atmosphere is essentially opaque to occulting ra-
diation. Consequently knowledge of the bottom layers is still 
reliant on data provided by the Venera landers in the 1960s. 
Such evidence as there is suggests that the lowest atmos-

fluid speeds and fairly uniform visibility, although one might 
suppose that locally, transparency could be affected by the 
condensation of substances, particularly sulphur which has a 
boiling point around the ambient surface temperature of 
450ºC.   

Fig 1 
shown for comparison. Both planets have a bottom layer 
where temperature decreases with altitude topped by an 
inversion layer. The figure shows a datum at Venusian alti-
tude 50km which corresponds to a pressure of 1 atm - 

the temperature is still a sizzling 57ºC. This is the level at 
which the lowest sulphuric acid clouds are formed. Above 
the inversion temperature remains roughly constant with     
altitude up to 75km and then decreases up to 90km. 

sphere extends to some 60km above the surface. Above 

tively uniform temperature termed the mesosphere. Above 
120km an ionosphere extends up to around 275km where it 
interacts with the solar wind. 
Venus Express firmed up on earlier studies of the global 

interesting comparison with the Earth (Fig 2).  
 (a)2                                                                                                            

  
(b)3                                                                                                    

At an altitude of 50km, at 1bar pressure, sub solar heating 
creates convection cells similar to the Hadley cells above the 

Fig 1 Earth and Venus Atmospheric temperature profiles1

Fig 2 Planet-wide 
atmospheric circulation 
patterns on (a) Venus 
and (b) Earth.  
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spirals pole-ward towards a collar at 50-60º latitude that 
surrounds a double vortex at each pole. At the collar the 
flow descends to 50km and it is assumed that it returns to 
low latitudes to complete the cycle. Circulation is symmetri-

olis Effect and may help to explain why the flow on Venus 
is planet-wide but regional on Earth. The lower circulation 
reaches a maximum speed of ~100ms-1 at 50º latitude and 
super-rotates around the planet in 2  3 Earth days.  
Another effect of the slow rotation is to enhance the effect 
of sub solar heating. On the Earth the midday Sun traverses 
30º of sky in the two hours, 1100 to 1300, whilst from the 
surface of Venus the Sun will take nearly 10 hours to cover 
the same angular distance. Despite the differences it is possi-
ble to see underlying similarities in the way the Sun drives 
the lower atmospheres of both planets.   
Between 90km and 120km, in the mesosphere, there is a 
second planetary airflow. In this instance the flow is be-

ered by convection on the day side, rising cells produce an 
airglow due to photo dissociation of CO2 by incoming UV 
radiation. When the flow reaches the anti-solar point on the 
night side the air sinks and another glow is caused by the 
recombination of oxygen and nitrogen atoms into O2 and 
N2 molecules. The mechanisms which cause the glow are 
termed non-local thermodynamic equilibrium (LTE) emis-
sions4. There was surprise at the discovery of a warm meso-
spheric zone in a region which is otherwise very cold and 
this has been interpreted as arising from the adiabatic warm-
ing of the descending airflow5.  
Higher still, investigation of the Venusian ionosphere has 
revealed that the ionopause, the boundary between the solar 
wind and the planetary atmosphere, lies between 225 and 
275km above the surface. This region, which researchers 
term the upper atmosphere and plasma environment, is 
more active than the terrestrial equivalent. Not only is the 
solar flux twice as intense, but the absence of a magnetic 
field means that the solar wind interacts directly with the top 
of the atmosphere. Investigations by Venus Express into the 
plasma wake has revealed that both hydrogen and oxygen 
ions are being lost, and significantly, that the H/O particle 
ratio has been found to be approximately 2:1, and thus con-
sistent with the long-term loss of water from the planetary 
inventory6. 
In Part 2 I will try to show how these results, together with 

to obtain a tentative understanding of the way Venus and its 

atmosphere have evolved, a route very different from that 
taken by planet Earth. Meanwhile the March and April edi-
tions of Astronomy Now and Sky at Night respectively carry 
further details of the findings of Venus Express.  
Roy Sturmy 
Notes 
1 Express Despatches, Nature Vol. 450 pp 617-618 
2 Venus as a more Earth-like planet, Nature Vol. 450 pp 629-
632  
3 Atmospheric Circulation, Wikipedia 
4 A dynamic upper atmosphere of Venus as revealed by 
VIRTIS on Venus Express, Nature Vol. 450 pp 641-645 
5 Nature Vol. 450 pp 
646-649  
6 The loss of ions from Venus through the plasma wake, 
Nature Vol.450 pp 650-653 

*********************** 
 SCIENCE LECTURES ON THE INTERNET 
Some time ago, I mentioned in this journal, the four Doug-
las Robb Memorial Lectures, featuring Richard Feynman 
talking about quantum physics. These were available on a 
website run by the Vega Science Trust.  
Since then, the site has expanded to provide a wide variety 
of lectures and discussions relating to scientific topics of all 
kinds. Much of the material has been made available from 
Open University sources.  
The Vega Trust has now re-launched the Website as the first 
completely free "Internet Science TV Channel" on the Web. 
The Trust aims to provide well-informed views on technical 
issues, and so make science more accessible and understand-
able to the widest possible range of target audiences. In ar-
eas of public concern they aim to help ensure the best possi-
ble advice is available and so ensure that decisions may be 
made judiciously.  
To date the Vega Science Trust has made more than 80 
programmes, over half of which have been broadcast on the 
BBC2 Learning Zone. These include the Royal Institution 
Discourse Lectures, Science Masterclasses, Reflections on 
Science series, Royal Society Public Lectures, archival inter-
views and discussions. 
If you are interested in finding out more, you can access 
these programmes at: 
http://www.vega.org.uk/ 
Dave Ogden
Please send contributions for the journal to me at:
editor@maccastro.com

***********************

http://www.vega.org.uk/
mailto:editor@maccastro.com


 

 THE STORY OF THE WAXING 
MOON 

My first venture into seriously studying 
the Moon was during the Christmas 
break of 2006. I was geared up for some 
deep sky observing but the cloud cover 
was relentless. One evening the Moon 
appeared in a small break in the cloud 
so I decided to look at it. I was really 
taken aback. It looked stunning and I 
was convinced that one feature of the 
Moon was an artefact on my eyepiece 
lens. This started a series of drawings in 
the next few months especially during 
April and May when we had those beau-
tiful blue skies. All the viewings were a 
great joy, there always seemed to be 
something different. Turning my 
sketches into drawings provided a quiet 
and relaxing late afternoon activity. 
One afternoon, whilst sitting in my 
sunny conservatory, relaxing, I decided 
to rearrange my drawings by order of 
phase rather than chronologically. It did 
not work very well. What a puzzle! 
Eventually a thought crept into my head 

 Universal Time. A scurry of activity to 
sort out the anomalies between my win-
ter and spring drawings produced a 
pleasing result. Back to relaxing.  
I continued with my drawings throughout 2007, often 
looking out to fill certain gaps in my range. Sometimes I 
had to work quickly as the Moon was sinking between gaps 
in the trees of Bramall Park. I came across a double occul-
tation one evening. Two stars just disappeared behind the 

night predicted when they would reappear and so they did. 
One evening I hit upon another problem. Clavius was on 
the terminator at this viewing (looking impressively black 
and almost hanging in space), but my previous drawing 
(done some time ago) showed Clavius well away from the 
terminator! What was going on? I might well have been 
relaxing on my swing seat on this occasion.  
Eventually another idea came into my head. What if this 

wonderful. 
I tired of having to do mirror image drawings of my 
sketches before I could identify the structures I saw. I 

wanted to check what I saw with a labelled diagram at the 
time of viewing. This caused another period of thought. 
The result of this puzzlement was to use our long ignored 
large (and I mean large) binoculars. Great. I have used 
these binoculars a lot since then. The only problem is that 
I cannot magnify individual structures on the Moon. 
Diana Willcox 
A few thoughts about Lunar observation: 
Teatime/early evening astronomy is great 
The Moon is often visible, light pollution is no problem 
Only modest apparatus is needed  
The Moon has really interesting features 

an 18 year cycle) 
To follow:
The full Moon
Clavius
The waning Moon


