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A report of our recent trip to Spain for the 8th June 2004 Venus Transit

 Steve Southern, Dave Galvin, Rob Johnson & Juan Manuel Rivero Honegger
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The reasons, the motives and the aims for this trip were all individual. Clearly for Dave this
was a lifelong ambition, dreaming of this event since his childhood. No less so for Rob and I as
witnessing, observing and imaging the first Transit of Venus since 1881 was an exciting prospect.

For me it was actually viewing the major events of the transit and then photographing an
astronomical event such as this would be an accomplishment. The same for my colleagues.
Participating in a worldwide astronomical experiment organised by the European Southern
Observatory to measure and time the contact details was also the challenge Dave & Rob had set
themselves. So the scene was set for a trip to central Spain and meet with the fourth member of the
team, Juan.
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Preparation was vital. We met a couple of times at Pex Hill  and after monthly meetings
discussing the trip. How would the authorities view our  equipment? Of course the Madrid terrorist train
bombings were fresh in our minds at that time. Would that have an effect on how we would be
received? Would our astronomical equipment become suspicious luggage? As such we decided to
write to both the airline company and the Spanish Embassy explaining our motives for visiting Spain.
Then came the day. We decided to fly out on the Sunday before and stay with Juan in his Madrid
apartment. 

We were concerned that our combined luggage would have been too heavy or there were a
million other reasons why it would not fly with us (Dave thought of most of them!!). Dave had a large
box (Dracula’s coffin) with his Vixen mount and drive plus other boxes with the LAS 90mm refractor.
Rob had his equipment in cases and bags and I had my small telescope box and camera.  And then
there were Dave and Robs’ laptops. All the vital equipment needed for important Transit observing -
Jeremiah -  how did you manage it with just a piece of cardboard! All our worries evaporated as we
easily checked in at the Easyjet desk at John Lennon Airport, Liverpool. The first hurdle was over, now
for breakfast!
The flight was on time and passed very quickly, a couple of hours later we were meeting Juan at
Madrid airport accompanied by poor cloudy weather, more of that next.

�
��������
�����
��

Not known for being unpredictable, cloudy and wet , Madrid greeted us with every type of
weather we definitely did not want to see!  Weather reports told of bad storms over the whole of
Central and Eastern Spain with severe rain, thunder and lightening storms predicted for Monday and
Tuesday (transit day). We arrived at Juans’ apartment at about 6pm Spanish time (CET).  Juan lives
in San Sebastian de los Reyes which is a suburb of Madrid about 25 minutes from the airport. We
unpacked, chatted for a while then decided to go into central Madrid for a some sightseeing and
dinner. We ate in a local Argentinean restaurant which was very nice indeed. Later back at the
apartment, we looked at some excellent slides Juan had taken of various deep sky object including the
North American Nebula and the Pleiades. Off to bed and the storms worsened as thunder roared and
lightening lit up the bedroom throughout the night.
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The plan was for us to meet up with members of the Madrid Astronomical Society at a local
observing site. The site, the Air Traffic Controllers area would have been close to the airport, enclosed
in it’s own grounds and with excellent views to the horizon. Plus the probability of electrical power
being available.  

The plan was doomed as the Monday weather showed no signs of changing. Thick cloud and
heavy rain meant some difficult decisions had to be made. We searched the meteorology websites for
information and guidance for the best location to observe from. It was looking very bad as all around
the region was showing poor weather getting worse. We initially decided going West looked the most
promising. The Madrid guys also came to the same difficult conclusion. This unfortunately meant Juan
could not join us as he had an important company event to attend at work on Tuesday. Off we went to
hire a car for the day. 

Later that day the weather reports started changing, now it was looking like travelling in a
Easterly direction towards Valencia was more appropriate. In fact the Madrid guys decided to do just
that. We however continued to check the meteorology websites. Now for the dilemma, do we put our
faith in the locals guys as the Eastern weather cycles, whilst improving, did not look as good as the
Western charts. A phone call to COAA on the Algarve coast reaffirmed that the Western side of the
Iberian peninsula was clearer than the East. A tough decision with a huge dilemma confronted us. A
decision that may completely affect how we observe the transit - or maybe it won’t if the clouds
disappear across central and Eastern Spain. 

We decided, mainly guided by Rob, that all the evidence showed the clearer skies were to the
south-west towards the Portuguese border. So it was done, we were going to travel as far west and
south that we could manage. We had to be careful that we also stayed within the longitude and
latitude that could observe the complete event from 1st contact.  Add to that we also needed a clear
horizon then we still had a lot to do in order to accomplish our aims. So car packed with equipment,
provisions and the 3 of us of we set  off on the journey west at 5pm on Monday 7th June. Dave in the
back nursing the equipment, Rob navigating and myself driving not sure exactly what our final
destination was to be.
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We left Madrid travelling on the E90, NV motorway route passing through the Castilla-la
Mancha region heading towards Badajoz close to the border. This is not a tourist area and English
people are definitely a rarity in this part of Spain. Needless to say, no one spoke English and our
combined grasp of the Spanish language was left to me and my dozen or so words! Yet despite this,
Rob and Dave managed to enjoy the delights of a Spanish Omelette Baguette in a bar somewhere
around Talavera de la Reina. We refuelled, restocked and continued our journey.

The weather worsened as we journeyed and we were definitely driving into torrential rain and
heavy storms. With heavy hearts (and I can’t emphasise how heavy they were at the time!) we
continued west having faith in our original decision to go in this direction. As darkness approached in
the late evening we took another break in the Extremadura region and  checked our options. We
decided to turn south off the motorway at Merida some 40 miles from the Portuguese border to head
along the N630. This is the route into Andalucia and Seville but our hope was to find a suitable site off
the main road with the mountain ranges behind us and a clear North East horizon. We stopped and
surveyed many sites, some just lay-bys off the main road, some were flat entrances to fields. It was
now after midnight and we did notice that the skies were clearing. Stars were appearing and the
clouds disappearing. We left the main road and eventually found a flat site off a small road, next to a
vineyard and near a junction. A small town was close by. That town was the small village of Villafranca
de los Barros and I would like to thank them for their friendliness.

The ground was particularly flat, the horizon looked very good, the milky way was now visible
and very clear. A good site to observe from. We now felt much happier, set up our equipment and
tried to catch up on some sleep in the car. Later, with a clear Moon  we could focus our telescopes
and cameras very accurately before the dawn.
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Dawn approached as excitement grew between us. Exactly where would sunrise be? Was the
horizon sufficiently low for us to see first contact? The sky looked completely clear as it brightened,
would we have a cloudless day? Equipment ready we waited in great anticipation. As 7am CET
approached a few locals emerged not taking too much notice of us. Dave and Rob’s GP mount was
tracking extremely well. My Borg telescope was poised with camera attached ready for the first
glimpse of the Sun.

Sunrise came exactly where we had predicted, slightly North of East-North-East at around
7:01 local time CET. Less than 10 minutes later the Sun was completely clear of the horizon and a
wonderful red colour.  We took a few sample images to test we were all ready. The sky was a lovely
deep blue and cloudless. Time was fast approaching first contact and the transit of Venus. I was
observing for first contact through my Borg 77mm refractor whilst Dave and Rob used the webcam
and the telephoto lens to observe on the laptop screen.

I shouted first when a small blip started to appear in my mirror reversed image on the right
bottom area of the Sun. I observed first contact and then started taking images.  Second contact came
as the Sun rose higher in the clear blue sky. A timing of second contact was made from the laptop
screen by Rob. Dave made a thorough frame by frame analysis of the webcam videos following the
trip to derive contact timings, these are given in the technical detail section.

The morning progressed extremely well, we could now relax somewhat and enjoy the event.
The transit was observed throughout the event with beautiful clear blue skies and not a cloud in sight.
The decision to travel south-west had been vindicated as we were in the clearest part of Spain with
wonderful sharp views of the whole transit as the photographs reveal.

Curious locals started to approach us no doubt they had seen television reports of the event
and wondered what we were up to. We were delighted to show them the transit. They could not speak
English and we were pretty hopeless at speaking Spanish so everything was visually described. No
doubt they thought we were somewhat eccentric! A few hundred meters away we were obviously
gaining the interest of a small group of constructions workers. Several times throughout the morning a
variety of them wandered across showing a lot of interest in what we were doing and our telescope
equipment. We were now an hour away from third contact when the senior guy of the construction site
approached us. Oops! - Seems we were observing on the ground they had previously prepared for
laying tarmac and that was their reason for being so very interested in what we were doing! The
construction workers wanted to tarmac the area we were observing from! The manager of the team
asked me how much longer we would be needing. When I told him another hour, they decided to
leave the job until tomorrow. Many thanks to those guys for not insisting we left our prime observing
site.

As third contact approached other locals came to view. One of them tried to take a photo
through my telescope using their phone camera. So third and fourth contact came and went and that
little black blob on the Sun disappeared until 2012. We had achieved our aims and very successfully
so. In the words of  Jeremiah Horrocks we had, quote;  “beheld a most agreeable spectacle, the object
of my sanguine wishes, a spot of unusual magnitude and of a perfectly circular shape”  unquote.

Continues overleaf with Daves’ report our contributions to Project VT 2004...............
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Aims of Project                                                                               
a) To enjoy the event and not to be absorbed by the technology!  
b) To image 1st , 2nd , 3rd and 4th contact time using a web cam.
c) To obtain timings of these events to one second or less.
d) To take  an active part in the VT2004 experiment.
e) To record the ‘black drop’ effect.

When a suitable site was decided upon, the equipment was removed
from the car and set up.  Polar alignment was very easy as the sky
was glorious with  stars and the milky way easily visible.  Electrical
power was supplied from the 12 volt output  of the cars  and fed to a
twin adaptor to feed the telescope and laptop computer.  It should be
noted that the total current rating was calculated and the equipment
was put through rigorous testing  at home several weeks prior to the
transit.  My original power supply was to be a 12V d.c to 240V a.c  
converter , but this caused endless problems whilst running the
laptop and was a little hit and miss with regards to it working on the
day! A solution came in the form of a 12 volt to 19.5 volt dc to dc
adaptor (Maplins- thank you) which is designed to run a lap top in the
car and I found that it would run for ten hours without the battery
needing any recharging. Polar alignment completed and power
working I then tracked the star Altair for an hour without it showing

any drift. This, at least, assured me that we would be able to follow the transit. 
After the terrible feeling, back in Madrid,  that we may miss the event due to cloud,  

and the feeling of delight that we had made the right decision to travel south-west I was feeling
somewhat concerned due the deterioration of the sky conditions.  Where was the milky way and what
happened to those faint stars? That feeling that you get when you wake up on the morning of a total
eclipse only to find that it is cloudy hit me and I rapidly began to panic inside.  I had attempted to take
everything into account, even allowing for the ‘what if’ factor but the one thing that I had not even
given a thought to, was the Moon. Why should I have? The transit was in daytime, no need to think
about what time the moon rose or the fact that it would begin to wash out the fainter stars even before
it poked its silvery face over the horizon! 
Normally, with moonrise, any deep sky imaging would come to a stop but for our team it was an
added bonus as it gave us the chance to focus the telescopes and image an object that was at
infinity. It was, also, similar in apparent size to the solar disc and provided us with craters of size i.e.
Copernicus and Plato, that we could compare to the venusian disc.

With the equipment set up and pointing in the direction of sunrise all we had to do
now was wait for dawn
During our wait I took the time to record our latitude and longitude using a G.P.S.  An accurate
position was required by the VT-2004 website in order to calculate our astronomical unit and, of
course, our data could be combined with other observers across the world to calculate theirs.
We waited for the first glimmer of sunshine on the north-east horizon knowing that we would have
only twenty minutes before first contact. A race was on to get an image onto the screen before
contact began but that proved rather difficult  using a telescope with a solar filter, a X2.8 Barlow lens
and a ccd chip the size of your little finger nail! At this moment Steve shouted out ‘first contact’, the
transit was under way.  Extreme drastic  measures were called for. Off came the solar filter and
Barlow lens and the deep red sun was found by projection using a low power eyepiece. With the
web-cam refitted it was decided to stay at prime focus, an image of the sun was now on the laptop
screen and we could easily see a silhouetted Venus encroaching onto the solar disc.  Images were
then recorded. A five minute video run was taken until  several minutes after second contact when it
was agreed that there was definitely a black drop effect taking place, both  visually and by web-cam.
After second contact we agreed to revert back to our original idea of using the Barlow, hopefully the
contact times and black drop effect would be much easier to detect. Images were taken throughout
until minutes before third contact , where, as previously, a five minute video run was recorded and it
was noted the ‘blackdrop’ was observed once again.  The recording was repeated for the final
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contact.  It was noted, at this time, that the seeing conditions were boiling and Venus was ‘popping’ in
and out of focus possible due to the high daytime temperature at our site.

OBTAINING TIMINGS 
A video run can be compared to a cartoon or film. The run consists of many single images,

each frame being very similar to the next but each having very minor differences. When viewed in
rapid succession, the illusion of motion is created. This is what we have recorded onto the computer
hard drive. Each five minute  video run,  at 5 frames per second,  consist of  1500 individual frames.
By carefully selecting the exact frame when the contact took place it is possible to estimate the time
of the event. This was done by utilising video software that breaks the video ( AVI) down into
individual images (BMP) and giving the elapsed time of each frame since the recording was begun.
The computer automatically records the date, start and end times of each recording, so it is simply a
matter of subtracting the lapsed time from the start time and then allowing for any drift in the
computer clock to give a resulting event time, in theory!

RESULTS
The timings obtained from our experiment were very pleasing, despite missing out on

first contact, and appeared to agree with several predictions made by respectable astro software.
When the timings were submitted to the VT2004 website the resulting estimate for the astronomical
unit was quite a surprise. Using the video frame method, as outlined above, we were very close,
relatively speaking, with an  average value of  AU = 149,544,024 km compared to a true average
value of 149,892,803  km.  Only 348,779 km out.
 I would like to think that Edmund Halley would have been impressed although, I am sure, that he
would agree that  we must try harder next time!

CONCLUSIONS 
All aims of the project were fulfilled.
 The main purpose of the project being ‘To enjoy the event and not to be absorbed by the technology!
‘ was met despite some minor technological problems,

1. Deep red solar disc at sunrise was difficult to detect with the web-cam through a filtered telescope
resulting in missing first contact timing and  having to change the planned method of recording.

2. The loss of  the video signal to one of the laptops during  mid-transit due to a cable being pulled
from the socket. Cable areas have to be a ‘no go’ zone for pedestrians in  future projects.

3. Whist it is nice to have interested visitors during a major event it must be remembered that an
occasion, such as the transit, can be a ‘once in a life-time event and you should not miss it
yourself because a total stranger is ‘hogging’ the ‘scope!

4. Analysing the images and deciding upon ‘the’ frame for contact was difficult because of the clarity
of the planetary disc. Where exactly is the limb ? Venus does not show a sharply defined edge
such as the Moon or Sun. It shows something akin to an umbra or limb darkening  effect. For this
reason I had to decide upon the outer edge of Venus and take that point for my timings.

5. Computer clocks are fine for day to day use but need to be accurate for  timing experiments. I
found the loss or gain in the bios clock to be very irregular over an extended period of several
days.

6. The ‘Black Drop’ effect. Very curious about this. We certainly saw it visually and recorded it.
Therefore it must it must have happened! Why do many post transit reports indicate that it was
not visible? Is it due to the local conditions or quality of the telescope?

 It was very hot at our choice of site and  may have contributed to atmospherical turbulence in  front of
our telescope.  As the morning sun rose  the seeing conditions worsened. This made the focusing
very difficult but would it have caused the ‘black drop to be so obvious?   One theory puts it down to
the poor quality of the optics. This may have been the case in the  past. The telescope that we used  
was a Vixen refractor and of reasonable optical quality, and unlikely to add to the effect. 
A thought occurred to me that the only true test would be to have a Cooke refractor, circa 1800’s,
standing side by side with a modern telescope of quality and then observe through them both,
comparing images. Maybe  I will try that at the next Transit!
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Observing site
� OBSERVATION SITE VILLAFRANCA DE LOS BARROS (SPAIN)
� LATITUDE ( WGS84) = 38.562833 N
� LONGITUDE = 6.3238333 W

Steve used the following;
Borg 77mm achromatic refractor f6.6, with a Nikon  Coolpix 5000 camera attached to the 
telescope using a Scopetronix 18mm eyepiece adapter. The Solar Filter was a Kendrick  
Baader filter.

Rob used the following;
300mm telephoto lens with a Philips ToUcam 740K set at 5 frames per second. AVI©s were 
taken of variable length, i.e. longer duration 2-3 minutes at contact times to derive timings. PC
clock was set with a software utility promoted by the European Southern Observatory website
called ©Stoper© which uses the Internet ©Simple Time Transport Protocol© to set the PC clock to
within 50ms of UTC. Probably worth mentioning this as it will prove very useful in the future.
The download can be found at http://www.vt-2004.org/observations/guidelines/. 

Dave used the following;
90mm LAS refractor  f11.1 on a polar aligned tracking GP mount. Rob’s equipment was also
using this mount. Imaging was done using a 2.8 barlow. Images taken with a  Philips toucam
pro II webcam at 1/25th sec using 5 frames per second at a resolution of 640 by 480. Video
runs for 2nd 3rd and 4th contact were 5 minutes each.
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Robs’ timing info
OBSERVATION SITE VILLA FRANCA DE LOS BARROS (SPAIN)
LATITUDE ( WGS84) = 38.562833 N
LONGITUDE = 6.3238333 W
COMPUTER CLOCK ERROR WAS not recorded
1ST CONTACT not recorded
2ND CONTACT (Visual) = 05:40:43         UT
3RD CONTACT not recorded
4TH CONTACT (AVI VT0009)  END  11:28:03
FRAME 390 of 1500 = 78.0 sec from start @ 11:23:03
EVENT TIME =11:24:22  UT
SNP =11:24:40  UT

Daves’ timing info
COMPUTER CLOCK ERROR WAS  -1.133 SECONDS  SLOW ON 10/06/04 @ 14:03:47 UT AND
HAS BEEN APPLIED TO ALL FINAL EVENT RESULTS.
SNP = STARRY NIGHT PRO SOFTWARE.
1ST CONTACT NOT RECORDED.
2ND CONTACT (AVI VENUS0001)  START 05:36:10UT END 05:41:12 UT

FRAME 1093 =218.60 SECS = 3min 38.6secs
EVENT TIME =O5:39:49.733 UT
R.JOHNSON     = 05:40:43         UT (TAKEN FROM SCREEN, NO ERROR APPLIED )
SNP =05:39:42          UT
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3RD CONTACT (AVI VENUS0010)  START  11:02:04 UT END 11:07:06 UT
FRAME 1200 =240.00 SECS = 4min 00.0secs
EVENT TIME =11:06:05.133 UT
SNP =11:05:30         UT

4TH CONTACT (AVI VENUS0013)  START  11:22:10 UT END 11:27:12 UT
FRAME 789 =157.80 SECS = 2min 37.8secs
EVENT TIME =11:24:48.933 UT
SNP =11:24:40          UT

THEREFORE :-
2ND CONTACT=  O5:39:49.733 UT
3RD CONTACT=  11:06:05.133 UT
4TH CONTACT =  11:24:48.933 UT

Report continues overleaf

Venus Transit 8th June 2004 Report

Page 7 of 15



Our AU measurement against the average
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Timing Measurements
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We can see the Sunrise!

Composite from Rob
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 First Contact through the Borg telescope

Venus moves across the Sun
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Venus continues to transit across the face of the Sun

Fourth contact approaches

Venus Transit 8th June 2004 Report

Page 12 of 15



 

Images from the Webcam - 2nd Contact

Images from the Webcam - 3rd Contact
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Images from the Webcam - 4th Contact

Report continues overleaf
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The journey to our observing site, some 250 miles from Madrid

Example weather charts for Spain before and during the Transit event

7th June 2004 8th June 2004

Note the swirling clouds on the 7th June that caused such severe storms across Spain. Also the front
moving in from the Atlantic on the 8th. Ultimately the decision to go to the south west was the correct
one as the chart clearly shows.
Many thanks to Rob and Dave for their huge contributions and to Juan and Marisa for
allowing us all into their home. 
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