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News and views about UK space, science and industry

Britain in space

Dr David Parker, chief executive officer 
for the UK Space Agency heaped 
praise on a deserving home-grown 

industry in claiming that the 6.6 tonne Alphasat 
launched on 25 July ‘will help keep the British 
space sector at the top of its game’. A segment 
of the European Space Agency’s Advanced 
Research in Telecommunications Systems 
(ARTES) programme, Alphasat was developed 
from the high-power Alphabus and has reached 
the commercial marketplace through a public-
private arrangement with Inmarsat.
 Alphasat was built by EADS-Astrium from 
the Alphabus developed jointly by EADS-
Astrium and Thales Alenia Space through a 
cooperative agreement between ESA and 
CNES, France’s national space agency. 
Approximately the size of a double-decker 
bus, Alphasat’s payload technolopgy was 
designed, developed and manufactured in the 
UK involving about 100 SMEs, a £50 million 
investment that will have advantages across 
the sector and outside the industry. 
 With a solar array span of 40 m (131 ft) 
delivering 12 kW of electrical power at end of 
life, the 1,400 kg (3,087 lb) payload will deliver 
L-band services for Inmarsat to 750 mobile 
communication channels. The main body of the 

Alphasat represents a triumph for British space technology and for European cooperation, serving mobile users for Inmarsat. ESA

alphasat hailed as 
a great success

satellite is 7.1 m tall, and 2.5 m x 2.8 m in cross-
section. In addition, it carries four technology 
demonstrators from the ARTES programme 
as hosted payloads using 600 W of electrical 
energy. The satellite is designed for a life of 
15 years and utilises technology that directly 
benefits future European telecommunications 
projects. 
 In choosing to boost its investment in 
ARTES, the UK government played a 
critical and enabling role in the development 
of the payload, further emphasising the 
important role played by the UK in the space 
telecommunications sector. Designated 
Inmarsat 4A F4 in orbit, by early August the 
satellite had deployed its solar arrays and its 
main reflector.

In the UK, potential undergraduates applying 
for University places are seeking science 
and engineering over the ‘soft’ subjects 

such as art and history. Students receiving 

Fertile 
ground?

their A-level results in mid-August elected to 
abandon the easy option and go for science, 
mathematics and engineering in greater 
numbers than ever, retaining a trend that has 
been growing in recent years. 
 With the country crying out for qualified 
graduates in these STEM subjects, the recent 
decision to expand the UK’s investment in 
space projects and to push the country’s 
contribution to the European Space Agency 
to third place behind France and Germany, 
there was never a better time to focus on 
education and to directing students to the 
space sciences. 
 Between 2007 and 2012, applications for 
engineering increased by 17%, for biology 
by 19% and for physics courses by 29%. In 
an unprecedented shift toward qualifications 
likely to bring high-earning jobs, students 
apparently selected the tougher route to a 
career rather than choosing, for instance, 
history and philosophy, down by 5%, or English 
and languages, down by 11%. However, 
behind these figures lies a trend toward 
apprenticeships linked to employment with an 
engineering or manufacturing company, as a 
means of bypassing student debt and getting 
on the work/pay ladder.
 Nevertheless, the UK government 
must maintain stimulus and expansion of 
opportunities for both sectors, while companies 
must be encouraged to engage with students 
not only from University but also from the Sixth-
form, attracting them into one of the country’s 
fastest growing industries. And for this role, the 
BIS is well placed to encourage and, through 
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This special edition of Spaceflight 
brings together a series of articles 
focusing on the past, the present and 

the future of the British Interplanetary Society. 
As it celebrates its 80th anniversary, the BIS 
can gain pride from having played a pivotal 
role in framing the discussion that led to the 
first artificial satellites (see pages 374-380) 
and to formulating technical requirements for 
human and robotic exploration of the solar 
system and beyond. 
 In an administrative sense, the BIS 
was also a prime mover in forming the 
International Astronautical Federation, from 
which has evolved the International Academy 
of Astronautics and the International Institute 
of Space Law (see pages 381-382). All three 
bodies are integrated within a common 
structure and a framework that has proven 
durable and evolutionary. 
 While past achievements are a source of 
pride, the present requires sustained effort 
to support the educational needs of a new 
generation of space-farers and the future is 
encouraged by a wide range of BIS technical 
projects (see pages 384-387). 
 For this year, the BIS will celebrate not 
only its 80th birthday but also join with the 
world fraternity of space-faring countries 
and organisations at the 64th International 
Astronautical Congress, held in Beijing 
during September. Anyone who doubts that 
big things happen at these events has not 
read their history. 
 Some 58 years ago, on 29 July 1955, 
President Dwight D Eisenhower’s press 
secretary James C Haggerty announced that 
the United States would launch an artificial 
satellite. It would do this, he said, during 
the International Geophysical Year (IGY), 
scheduled to begin 1 July 1957 to mark a 
new phase in solar activity. 

future progress of humans in space and of a 
world unified in its approach to space science 
and engineering. Where those two meet, 
technology results and where technology is 
made to work for progress in using space 
for improving the human condition, people 
benefit.
 Perhaps this alone is the ultimate 
justification for what we all seek to achieve: 
a world united against poverty, hunger, strife 
and inadequate resources. For those are 
the targets in the war on want and the only 
real freedom that exists for all people on the 
Earth: the right to life and to receive adequate 
sustenance. It is a proud reality that the IAF, 
and the annual Congresses, have played to 
that higher ideal and unified scientists and 
engineers, technicians and academicians, 
to further the use of space for these noble 
ideals. 
 Beyond service to humankind, we aspire 
to place machines to the farthest reaches of 
our solar system and beyond, in their wake 
sending expeditions of people from around 
the world to explore new worlds, alien to our 
familiarity. And so we must ask, 58 years on 
from that Congress in Denmark when the 
fire was lit to start a new age of discovery 
and invention, will we once again see the 
spark ignite to push humans farther from 
the comforts of the fireside to challenge the 
inexhaustible reaches of the universe? Some 
day we will answer that call and some day we 
will do it.

 At the time, the Sixth International 
Astronautical Congress was being held 
in Copenhagen, Denmark, and four days 
later the President, Fred Durant III, told an 
excited conference the news. Indignant, 
the Soviet delegation headed by Leonid 
I Sedov, an Academician and chair of the 
USSR’s Commission on Interplanetary 
Communications, immediately organised a 
press conference. Not to be outdone, he told 
the media that Russia would launch its own 
artificial satellites ‘within two years’. 
 It is doubtful that official sanction was not 
received from Moscow but it is equally unlikely 
that he was acting alone. For almost a year 
Russian scientists had been studying space 
research, satellites and rocketry. The Kremlin 
leadership was being lobbied persistently 
and there was a gathering consensus for a 
government led initiative to make Russia a 
global leader in the exploration of the cosmos. 
But not everyone approved, the military 
for one being concerned that it would sap 
funds and vital resources from their missile 
programmes. 
 Nobody will ever know whether Fred Durant’s 
enthusiastic message tipped the Russians to 
go ahead but the fact is that the Soviet Union 
was irrevocably committed from that point on. 
From Sputnik came a desire to capitalise on 
a coup against a world that doubted Russia 
could mount such an endeavour. From that 
endeavour came a surge in space activity that 
has persisted and grown over the decades. 
And this is the very essence of the Congress, 
and the very embodiment of the International 
Astronautical Federation. 
  Wherever space professionals gather, things 
start to happen, politicians are pressed to make 
commitments and progress is achieved. Scott 
Hatton reminds us (pages 380-381) that the 
IAF and the annual Congresses are keys to the 

its members, to enact such opportunities.
 Dr Stuart Eves is lead mission concepts 
engineer for Surrey Satellite Technology Ltd 
and says that ‘In 2010, the Innovation and 
Growth Strategy for Space set out a vision for 
the UK over the next two decades. Its goals 
included capturing 10% of the world’s space 
markets and creating 100,000 new jobs in 
the UK space industry by 2030. Clearly these 
objectives will not be realised without a cadre 
of appropriately trained individuals’. 
 Dr Eves, who chairs the BIS Education 
and Outreach Committee, adds that, ‘With 
this in mind the BIS Education and Outreach 
Committee is leading a team of UK space 
experts which has submitted a proposal to 

the Department for Education for the creation 
of a “Space Science and Engineering” course 
targeted at 16-18 year-old students, with the 
aim of increasing the proportion of A-level 
students who go on to choose a career in 
space or a related science’. If this proposal 
is successful, further details will appear in a 
future issue of Spaceflight.

Astrium UK has just been awarded the prime 
contract for the MicroWave Sounder (MWS) for 
the MetOp Second Generation meteorological 
satellites, the first of which is  scheduled to fly 
in 2021. This instrument is a follow-on to the 
MicroWave Humidity Sounder which has flown on 
the first generation MetOp satellites. At least two 
MWS instruments will be built by Astrium. ESA
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WORLD NEWS 
ANALYSIS

X-37B heading for KSC?
Under code name Project Coyote, Space 

Florida has agreed plans for total 
refurbishment of Orbiter Processing 

Facility (OF) hangars at the Kennedy Space 
Center, Florida, for an unnamed customer 
widely rumoured to be the US Air Force. The 
facility is believed to be the new home for the 
Boeing X-37B, two operational vehicles of 
which have been flown on extended missions 
in low Earth orbit. The first X-37B space-plane 
was launched a second time on 11 December 
2012 and remains in orbit. 
 NASA has three OPF hangars close by the 
Vehicle Assembly Building (VAB), OPF-1 and 
-2 connected by a low-bay area and OPF-3 
north-west of the VAB. OPF-3 was originally 
the Orbiter Modification and Refurbishment 
Facility (OMRF) before it received an upgrade 
to OPF standard for Shuttle processing. OPF-
1 and -2 are essentially a single integrated 
building, each high-bay area being 60 m (197 
ft) long by 45.7 m (150 ft) wide and 29 m (95 ft) 
high. 
 The two OPF hangars being refurbished 
were built to support the Shuttle programme 
and are currently redundant to use. Extensive 
work is needed to remove Shuttle-related 
equipment such as access platforms and 

work ladders unique to that vehicle. OPF-3 is 
already taken up by Boeing for its CST-100 
contender for crew flights to the International 
Space Station and this additional contract 
ensures a modest upturn in fortunes for the 
Cape area.
 An advantage in using OPF-1 and -2 for 
the X-37B is the in-built provision for handling 
toxic chemical and hazardous materials 

associated with the Shuttle and the X-37B. 
They are ideal for post-flight processing and 
turnaround, payload installation in the X-37B 
overhead payload bay, and for transfer to SLC-
41 for launch on an Atlas 501. Like the Shuttle, 
the X-37B requires immediate post-landing 
‘safing’ and such facilities are expensive to 
install. 
 In announcing the deal, Space Florida 
president and CEO Frank DiBello said that 
‘This is a project which involves the relocation 
of personnel and equipment from another state 
to Florida to conduct operations that are in 
support of Department of Defense activities. 
This is activity which really represents next-
generation systems work’. While circumspect 
about naming the customer, similar Air Force 
comments in recent months leave little doubt 
that the X-37B is the new client.
 Over the last 30 years the Air Force has 
carefully honed its launch vehicle strategy. 
Before the Challenger disaster in January 
1986, it had already made plans to shift away 
from relying on the Shuttle, when it began 
developing payloads compatible with Titan 
launch vehicles. The X-37B is the clearest 
manifestation yet of the way that rationality has 
shifted to sensor platforms.

Runway 15/33 at NASA’s Kennedy Space Center is part of a deal cut by Space Florida for a client rumoured to be the US Air Force and its X-37B programme.  
   NASA

The X-37B encapsulated on top of the Atlas 501 
prior to launch. US Air Force
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Here to stay
The decision to consider KSC as the future 
home of the highly classified X-37B is not news 
but the agreement reached with Space Florida 
is confirmation that the US Air Force plans to 
continue into the future using what is clearly 
a valuable new asset for national security, 
robustly consolidating defence infrastructure. 
It was not within the remit, or the capability, 
of NASA to develop the original X-37 for the 
purposes for which it was designed but it has 
found application with the Air Force and that is 
good news.
 From its start in 1999, the Air Force has 
had a financial interest in the original X-37 
before it was transferred to the Defense 
Advanced Projects Agency (DARPA) in 2004 
and developed into the X-37B. A key asset 
of the X-37B is its ability for rapid response, 
being capable of launch within five days. It 
is a key technology demonstrator, probably 
incorporating electromechanical rather than 
hydraulic systems like those used on the 
recently retired Shuttle Orbiters. It is likely 
that the spaceplane has a refined thermal 
protection system similar to that used on the 
Orbiters and new avionics equipment which 
renders it more flexible and fully autonomous 
in critical phases of flight. 
 Whatever its actual purpose, the X-37B is 
a highly flexible asset, with deployable solar 
arrays for electrical power versus life-limiting 
fuel cells carried by the Shuttle. It also likely 
has a substantial ΔV capability. Although the 
precise value is classified, the mass and the 
size of the propellant tanks plus the publicly 
available data on its engine indicate a ΔV 
capability of 3,000 m/sec (9,843 ft/sec) for 
significant orbital changes, in both altitude and 
plane. 

Boeing’s X-37B may find a home on the East Coast facilities of the Kennedy Space Center, a location to 
which a number of personnel are on transfer notice. Boeing

Orbital Processing Facility-2 during activity surrounding Shuttle Endeavour on STS-114 displays the 
tailored work platforms and access facilities specifically designed for the Orbiters. NASA

 That value is in fact one of the specified 
requirements of the X-37B before it was taken 
into DARPA. This could allow the X-37B to 
deploy tactical satellites (one or several) in time 
of national emergency at very short notice and 
position them in unusual and unpredictable orbits, 
thus reinforcing and preserving the efficiency of 
traditional space-based assets, should primary 
assets come under threat. Or they could be used 
to expand data and communications capabilities 
over a given area to support coverage of specific 
geographic regions. 
 But the X-37B is not going to the Kennedy 
Space Center for refurbishment alone. It is 
likely the Department of Defense will make 
these facilities the base for full operational 
capability. This was hinted at when Frank 
DiBello indicated that the client for whom 

refurbishment of OPF-1 and 2 would be 
carried out would also make use of the Shuttle 
Landing Facility (15/33) – the 4,572 m (15,000 
ft) runway on which most Shuttle flights ended. 
 Runway 15/33 was first used by a vehicle 
returning from space almost 30 years ago, 
when Challenger landed on 11 February 1984 
at the end of STS-41B. It may not be too many 
more years before the fully autonomous X-37B 
makes a touchdown on this same runway, last 
used for a space mission by Atlantis on 21 July 
2011. At that time, operational reusable winged 
space flight will have returned to the place 
where it began and such activity could indicate 
a small but positive shift in the fortunes of local 
employees and the economic prospects of the 
Space Coast.
 The Department of Defense describes 
the X-37B as a ‘technology demonstrator’, 
begging the question as to whether the work 
it is performing will result in a specific and 
definitive suite of instruments or payload 
packages, or whether it will result in a Mk 
2 version. A successor, also perhaps with 
wings and full autonomy for which the more 
expansive facilities at Kennedy Space Center 
will be equally appropriate as a base for future 
operations of a more developed vehicle. 
 It is almost exactly 50 years since the 
cancellation of an earlier winged X-plane, a 
designation indicating experimental research. 
It was on 10 December 1963 that Secretary of 
Defense Robert McNamara cancelled the X-20 
spaceplane, an evolution of the previous Dyna-
Soar, as having no significant military potential. 
Now that concept is back in very different form 
and the X-37B and its successors may be 
destined for a long life as wings once again 
return to KSC.
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In brief...
• Virgin Galactic claims it has signed up 

625 people to fly in its SpaceShip 2 rocket 
powered ‘plane, generating revenue 
of more than $125 million, according to 
CEO George Whitesides.  VG wants to 
start flying people on this ultimate high-
flight adventure ride by 2015 but progress 
continues to prove slower than hoped. 
The real test will come when it starts 
commercial operations.

• Meanwhile the Caribbean island of 
Curacao is all primed up to become 
a mass tourist spaceport with Space 
Expedition Corporation claiming it has 
signed up 230 people at $100,000 each to 
ride the Lynx spaceplane. Plans are to fly 
the winged vehicle four times daily, flight 
initially beginning in California and then 
moving to Curacao, the latter contingent 
on the US granting an export license to 
the Lynx and the island’s government 
setting up requisite legislation. 

• And not to be outdone by the junior 
league, Sierra Nevada Corporation has 
completed ground tow tests at NASA’s 
Dryden Flight Research Center with 
its Dream Chaser ISS ferry vehicle. 
Approach and landing tests are expected 
to get under way shortly. 

• Not content with a near-perfect landing 
by Curiosity at the designated ‘X’ in 
Gale Crater on Mars a year ago, the Jet 
Propulsion Laboratory has teamed with 
Masten Space Systems to demonstrate 
a new algorithm designed to allow highly 
accurate navigation updates during the 
terminal stages of descent and landing. 
The Fuel Optimal Large Divert Guidance 
(G-FOLD) algorithm has been developed 
to permit re-designation of a descending 
vehicle in-flight. To demonstrate G-FOLD, 
JPL employed the Masten XA-0.1B 
Xombia VL/VL experimental rocket. On 
30 July, the Xombia demonstrated real-
time descent profile updates to divert to 
a new landing spot 750 m (2,460 ft) away 
from the original target. 

• With less than eight years to go before the 
launch of Curiosity 2.0, NASA’s Science 
Mission Directorate is putting together 
an AO (Announcement of Opportunity) 
calling for investigations to support this 
mission to Mars. The Mars 2020 mission 
is expected to attract a wide range of 
proposals as NASA aligns objectives with 

ago in which the Air Force is learning 
how to pick up commercial-off-the-shelf 
technology for lower cost and more 
efficient procurement. 

• Thales Alenia Space is defending itself 
against accusations that it has violated 
ITAR agreements with the US by 
advertising its Spacebus 4000 satellite 
bus as ‘unrestricted’. Spacebus 4000 
uses components that US suppliers 
have mislabelled, according to the 
French-based company, and that it has 
meticulously operated an ITAR-free 
series of satellites based on assurances 
from US suppliers it now claims are 
a misrepresentation. The European 
Space Agency has put its weight behind 
this assertion, claiming that the US 
is protecting its sensitive technology 
from going to China and that it is not 
specifically related to US security in the 
strictest sense. 

• High placed Kremlin officials have put 
their shoulder behind a searing attack 
on Roscosmos, the Russian space 
programme and the industry that supports 
it, orchestrated by Deputy Prime Minister 
Dmitry Rogozin. Anger at the failure on 2 
July of a Proton rocket and at the findings 
of a government commission into the 
accident, Rogozin flooded his Twitter 
account with a blast at what he described 
as incompetence, poor quality control and 
bungled preparations for launch. Rogozin 
likened the Hollywood film ‘Armageddon’ 
with its fur-capped cosmonauts wielding 
hammers to fix problems. ‘Apparently we 
really do use hammers!’, he said. 

• A root and branch transformation of the 
Russian space industry is pledged from 
senior Russian government leaders 
following the report of the commission 
looking into recent failures. Deputy 
Prime Minister Dmutry Rogozin pointed 
to the numbers of academic papers on 
missile and space technology published 
by space-faring nations between 2007 
and 2011, citing 716 in the US, 658 in 
Europe and 132 in Russia. Inferring that 
the problem is not with the technology 
but with the people, he pointed out that 
four of five Proton failures in the past five 
years have been to Russian government 
launches whereas the 66% flown by 
commercial operator ILS of Reston, Va, 
have been relatively trouble free.

a desire to cache materials for a sample 
return mission. 

• On 9 August NASA announced that 
British-born astronaut Michael Foale is 
leaving NASA to concentrate on non-
polluting aviation technology. Born 
in Louth, England, to a British father 
and an American mother, Foale had 
dual citizenship and worked on Shuttle 
navigation issues before joining NASA in 
June 1983 and in 1987 was selected as 
an astronaut, flying six missions in Shuttle 
and Soyuz, visiting Mir and commanding 
Expedition 8 to the ISS.

• The US Air Force has decided to shut 
down its Space Surveillance System 
(SSS) which has been operating since 
the 1960s. The VHF system has three 
transmitter and six receiver sites and 
is responsible for almost half the total 
number of observations collected by the 
Space Surveillance Network. The system 
can track objects out to 24,000 km (14,913 
miles) and is one part of input to the Joint 
Space Operations Center, which can 
detect objects the size of a basketball and 
logs 5 million objects on a monthly basis. 
Sequestration and US government budget 
cuts are responsible for the decision but 
the Air Force plans to fund a replacement 
system using S-band radar to track objects 
down to the size of a golf ball. 

• A report from the US National Research 
Council strongly opposes a plan from 
NASA to divest Landsat follow-on 
requirements to a series of international 
platforms and hosted satellites. It urges 
NASA, supported by the White House, 
to maintain the Landsat programme and 
not to shift it away to the US Geological 
Survey, which NASA had wanted to do. 
Launched in February, Landsat 8 is built 
to last five years but is likely to survive at 
least twice as long, by which time Landsat 
9 would be ready to replace it. 

• The US Air Force wants to encourage 
sustained development of low-cost 
satellite communications technology. 
Space Systems/Loral has been awarded 
a $4.2 million contract to come up 
with a Protected Tactical Satellite 
Communications programme for satellite 
connectivity with unmanned platforms 
and command and control vehicles. This 
continues work begun at SSL two years 

368.indd   368 8/29/2013   8:43:39 AM



us space politics

Spaceflight Vol 55 October 2013  369

Noose tightens on Orion
On 15 August NASA’s Inspector 

General Paul Martin released a report 
warning of major obstacles for the 

agency’s next-generation human space flight 
programme. NASA’s Orion spacecraft faces 
serious challenges exacerbated by budget cuts 
and sequestration starving it of funds to meet 
technical problems now faced by engineers, 
with tests delayed for lack of money.
 Redefined after the cancellation of 
Constellation by the Obama administration, 
Orion was mandated by Congress, which 
required NASA to redevelop the spacecraft as 
a Multi-Purpose Crew Vehicle now scheduled 
to make its first flight on a Delta IV-H rocket 
a year from now and fly on the new Space 
Launch System 
around the moon in 
2017. Neither flight 
will carry a crew, 
the first slot for 
astronauts coming with the second SLS flight 
presently scheduled for 2021. 
 But Martin is concerned that starved of 
funds the programme is slipping further behind 
schedule and that deferrals already brought in 
place to offset budget cuts will prevent NASA 
from having any significant role for Orion for at 
least the next 15 years. Martin basis this belief 
on the sequential development of essential 
Orion systems, which delays full operational 
readiness, instead of the parallel development 
necessary to produce an integrated mission-
ready spacecraft. 
 Citing offsets now in place, the Inspector 
General says that funding limits prevent 
Lockheed Martin from qualifying and installing 

critical elements of the environmental control 
system until after the 2017 flight, flying the 
first SLS mission without crew capability for 
that reason. Also, the launch escape system 
has been put back by four years to 2018 at 
the earliest. For these reasons alone, Orion 
is unable to fulfil a Congressional mandate 
that it must serve as a back-up in case the 
commercial crew contractors fail to deliver. 
 Moreover, the spacecraft is currently 7% 
overweight and there are delays to avionics 
development, again due to budget restrictions, 
as well as technical problems with the heat 
shield which has been prone to cracking 
in tests conducted at NASA and contractor 
facilities. NASA has already been forced 

to buy the Orion 
service module from 
Europe in a deal 
that is likely to leave 
insufficient funds 

for development of a production module 
developed in the US. 
 Lockheed Martin was awarded the $6.1 
billion Orion contract in 2006 and by the end 
of the last financial year (September 2012) 
had already spent $5.1 billion with two years 
remaining. NASA is presently negotiating an 
extension that would just see Orion through to 
its first two SLS flights. At present, Orion gets 
around $1 billion a year and Congress has held 
NASA’s feet to the fire at this level. 
 Added to this, Paul Martin delivers a warning 
that there will simply be no money available 
for landing humans on the surface of any 
world other than the Earth until at least the 
late 2020s. Only then, says the report, will 
NASA have the money to start development of 
modules, landers and support systems for the 

Moon or Mars, pushing the availability of such 
options out to the early 2030s. 
 The only serious option for a purposeful 
human space flight beyond Earth orbit before 
then would be the much vaunted Asteroid 
Redirect Mission (Spaceflight Vol 55 No 6 page 
206). But the House of Representatives has 
already written up legislation prohibiting NASA 
from spending one penny cent toward that goal 
while the Senate remains aloof on the matter.
 All of which begs the question nobody wants 
to ask and few can answer: if US government-
run human space flight ends when the ISS 
goes down, what then for the European 
Space Agency? Having invested in Spacelab, 
Columbus, ATV and the ISS, would Europe get 
business from the US NewSpace commercial 
companies? Why would it and what then?

In a move that only shocked those outside 
the whispering galleries of the inner Beltway, 
NASA’s Deputy Administrator Lori Garver 

announced on 5 August that she is leaving 
on 6 September to head up the Air Line Pilots 
Association, a union with 50,000 members in 
the US and Canada. 
 After working for Senator John Glenn 
and then becoming executive director of the 
National Space Society, Garver was appointed 
to her post with NASA in July 2009 and has 
fought fiercely for a ‘new’ NASA encouraging 
commercial space operations replacing big-
budget, government-run programmes. The 
champion of the new entrepreneurs such as 

NASA engineers and contractors conduct static 
loads testing of the Orion Launch Abort System 
fairing assembly, flight hardware that will be used 
during Exploration Flight Test-1 scheduled for 
September 2014. NASA

Lori Garver to leave NASA
Elon Musk and other entrants, Garver has left 
her mark in more ways than one. 
 Apart from becoming the most visible No 
2 at NASA since George Low served in that 
capacity from 1969 to 1976, Garver has almost 
single-handedly fought off attempts from 
Congress to sink the commercial crew and 
cargo programmes. Having worked tirelessly 
to enact the policies of the White House, she 
will be a loss to NASA, still mired by ‘Apollo-
era’ policies and methodologies. Mentored by 
Space Policy Institute director John Logsdon, 
Garver may not have a successor but it would 
be a loss to both national and international 
interests if she did not.

Lori Beth Garver, who leaves her post as NASA 
Deputy Administrator on 6 September.

US Senate

‘Orion is unable to fulfil a Congressional 
mandate that it must serve as a back-up 
in case the commercial crew contractors 

fail to deliver.’
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Satellite Digest-489

Additions and Updates
Designation Comments
1995-016A Brasilsat B2  was manoeuvred off station at 68°W July 9 and relocated at 63.1°W July 18.
1995-023A ASTRA 1E was manoeuvred off station at 108°E July 16 and is drifting to the west.
1997-002A AMC 2 was relocated at 80.85°W July 3 to preserve the slot for AR-SAT.
1997-046A Intelsat 5 was manoeuvred off station at 65.45°E about July 31 and is drifting to the west.
1997-061A	 Cassini	performed	its	93rd	fly-by	of	Titan,	passing	964	km	from	the	satellite,	on	July	10.56	and	its	94th	at	1,400	km	on	July	

26.50.
1998-044A Zhongxing 5B was manoeuvred off station at 142°E July 4 and is drifting to the west.  It appears to have been retired.
1998-049A ST 1 was manoeuvred off station at 125°E July 18 and is drifting to the east.
1999-019A Globalstar M045 was manoeuvred out of its constellation position about July 23 and has apparently been retired.
1999-027A Nimiq 1/Arabsat 7F was manoeuvred off station at 44.5°E July 27 and is drifting to the west.
2002-038A Eutelsat Hot Bird 13A was manoeuvred off station at 13°E July 4 and relocated at 8°W August 6.  It has been renamed as 

Eutelsat 8 West C.
2003-028A BSAT 2c was manoeuvred off station at 110°E about July 25 and is drifting to the west.
2008-019A Tianlian 1-01 was manoeuvred off station at 77°E about July 3 and relocated at 80°E July 8.
2011-032A Tianlian 1-02 was manoeuvred off station at 176.8°E July 22 and relocated at 171°E July 27.
2011-069A	 AsiaSat	7	was	manoeuvred	off	station	at	118°E	July	6	and	relocated	at	78.6°E	July	25,	co-located	with	Thaicom	5.
2011-070A Curiosity rover completed operations in the Glenelg area and began the long traverse to Aeolis Mons (Mount Sharp) on July 7.
2013-007A	 Progress	M-18M	undocked	from	ISS/Pirs	port	July	25.86	and	was	de-orbited	over	the	Pacific	Ocean	July	26.00.
2013-009E STRaND 1 resumed transmissions July 23.
2013-026A	 SES	6	was	manoeuvred	off	 its	test	station	at	26°W	July	9,	relocated	at	40.5°W,	co-located	with	NSS	806,	July	22	and	was	

declared operational July 29.
2013-031A-D	 O3b	satellites	manoeuvred	to	their	operational	orbits,	positioned	at	equal	spacing	around	the	orbit	plane,	by	July	11.		Following	

Satellite Digest is Spaceflight’s regular listing of world space launches. It is prepared 
by Geoff Richards using orbital data from the United States Strategic Command 
Space-Track.Org website.

Notes
1.	 Indian	Regional	Navigation	Satellite	System	navigation	satellite	built	by	ISRO	using	an	I-1000	bus,	first	of	a	new	navigation	satellite	constellation.	

Mass	quoted	above	is	at	launch,	dry	mass	is	614	kg.	The	satellite	is	in	an	inclined	geosynchronous	orbit	located	over	55°E.
2.	 Three	Uragan-M	(748,	749	and	750)	navigation	satellites	to	replenish	the	GLONASS	system,	built	by	ISS	Reshetnev.	Planned	for	launch	into	

orbital	plane	2	of	the	GLONASS	constellation,	but	Proton	first	stage	went	out	of	control	immediately	after	launch	due	to	incorrectly	installed	
gyros.

3.	 Technology	development	satellite	built	by	DFH	Satellite,	possibly	using	a	CAST-968	bus,	to	replace	Shi	Jian	11-04	which	was	lost	in	a	launch	
failure.	Exact	mission	 is	undisclosed,	but	pictures	of	 the	payload	appear	 to	show	an	array	of	Earth-viewing	 instruments,	possibly	 infra-red	
sensors. 

4.	 Mobile	User	Objective	System	military	telecommunications	satellite	built	using	a	Lockheed	A2100	bus	and	launched	by	ULA	for	the	US	Navy	to	
replace	the	UFO	series.	Mass	quoted	is	at	launch,	dry	mass	is	3,810	kg.	Orbit	is	geostationary,	probably	over	the	Americas	for	test,	but	detailed	
data are being withheld. Transfer orbit given above is most recent available from Satellite Situation Report.

5.	 Three	payloads	for	“scientific	experiments	on	space	maintenance	technologies”.	Little	information	has	been	released,	but	Shiyan	Weixing	7,	
built	by	DFH,	appears	to	be	carrying	a	robotic	arm	for	satellite	repairs.	The	remaining	satellites	may	be	targets	for	such	work.	Shi	Jian	15,	built	
by	SAST,	apparently	carries	a	sensor	to	detect	other	satellites	and	space	debris.	Chuangxin	3	is	from	the	Chinese	Academy	of	Sciences.	It	is	
not	at	present	clear	which	payload	corresponds	to	which	object.	2013-037C	carried	out	several	manoeuvres	in	early	August,	including	holding	
formation	some	10	km	from	2013-037B	on	August	9.

6. Telecommunications and technology development satellite built by Astrium using new advanced Thales/Astrium Alphabus with the Inmarsat 4A 
F4	mobile	communications	payload	and	four	technology	development	packages	for	ESA:	inter-satellite	laser	communications,	Q	and	V-band	
communications,	a	star	tracker	and	an	environmental	monitor.	Mass	quoted	is	at	launch.	The	satellite	is	located	over	8°E	for	test	and	will	be	
located at 25°E. 

7.	 Meteorological	satellite	built	by	ISRO	using	an	I-2000	bus	with	multi-spectral	visual/infra-red	imager	and	sounder,	a	transponder	for	data	from	
remote	stations	and	a	receiver	for	signals	from	emergency	beacons.	Mass	quoted	above	is	at	launch,	dry	mass	is	935	kg.	The	satellite	is	located	
over 82°E.

8.	 Unmanned	freighter	mission	to	the	International	Space	Station,	mission	ISS-52P,	with	2,366	kg	of	cargo.	Spacecraft	docked	at	ISS/Pirs	port	July	
28.10.

Spacecraft International  Launch   Mass Orbital Inclin. Period Perigee Apogee Notes
 Designation Date Site  Vehicle kg Epoch deg min km km

 IRNSS 1A 2013-034A	 Jul	1.76	 SHAR	 PSLV-XL	 1,425	 Jul	18.92	 27.03	1,436.08	 35,706	 35,869	 [1]

Kosmos  Jul	2.11	 Baykonur	 Proton-M-DM-3	 4,440	 Failed	to	reach	orbit	 	 	 	 [2]

Shi Jian 11-05	 2013-035A	 Jul	15.39	 Jiuquan	 Chang	Zheng	2C	 300?	 Jul	15.51	 98.11	 98.66	 688	 704	 [3]

MUOS 2	 2013-036A	 Jul	19.54	 ETR	 Atlas	V	551	 6,740	 Jul	24	 14.60	 786.00	 7,847	 35,822	 [4]

Shi Jian 15	 2013-037A	 Jul	19.98	 Taiyuan	 Chang	Zheng	4C	 1000?	 Jul	20.11	 98.06	 98.05	 661	 673	 [5]

Chuangxin 3	 2013-037B	 	 	 	 100?	 Jul	20.12	 98.06	 98.11	 667	 673	 [5]

Shiyan Weixing 7	2013-037C	 	 	 	 1000?	 Aug		9.76	 98.06	 98.11	 668	 672	 [5]

 Alphasat I-XL	 2013-038A	 Jul	25.83	 CSG	 Ariane-5ECA	 6,649	 Aug	12.25	 0.02	 1,436.01	 35,786	 35,787	 [6]

Insat 3D	 2013-038B	 	 	 	 2,060	 Aug	12.73	 0.24	 1,436.01	 35,781	 35,792	 [7]

Progress M-20M	 2013-039A	 Jul	27.86	 Baykonur	 Soyuz-U	 7,282	 Jul	28.19	 51.65	 92.80	 414	 419	 [8]
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Recently detailed orbital decays
 International Object name Decay
 Designation
	1998-67CP	 Niwaka	(FITSAT)	 Jul	4
 2011-005A Kosmos 2470 Jul 15.60
 2013-007A Progress M-18M Jul 26.03
	2013-015B	 OSSI	1	 Jul	8

International Space Station activity
There	was	the	following	orbital	manoeuvre	of	ISS	during	July,	boosted	by	Albert	Einstein	
(ATV-4):

Pre-manoeuvre	orbit:	 Jul	10.18	 51.65°	 92.77	min	 409	km	 421	km
Post-manoeuvre	orbit:	 Jul	10.52	 51.65°	 92.82	min	 415	km	 421	km

End-of-July	orbital	data:	
	 Jul	31.91	 51.65°	 92.80	min	 414	km	 419	km

completion	of	testing,	they	were	accepted	by	the	operator	July	26.		Add	respective	orbits:
	 Jul	4.83	 0.08°	 287.80	min	 8,064	km	 8,069	km
	 Jul	9.23	 0.04°	 287.80	min	 8,063	km	 8,069	km
	 Jul	8.53	 0.03°	 287.80	min	 8,063	km	 8,069	km
	 Jul	5.88	 0.03°	 287.80	min	 8,063	km	 8,069	km

Launched on 25 July and eventually to be positioned at 25ºE, the 
geosynchronous Alphasat I-XL, or Inmarsat 4A F4, has the latest generation 
digital signal processor for the payload. It utilises an extended L-band 
system for multi-media mobile services, presently provided by Inmarsat 4 
satellites through the Broadband Global Area Network. Alphasat I-XL will 
provide coverage to Europe, the Middle-east and parts of Africa. ESA

Encapsulated in its launch shroud and launched on 19 July, MUOS-2 is 
designed to significantly enhance mobile warfighter units with simultaneous 
voice, video and data streams. Equipped with Wideband Code Division 
Multiple Access it boasts a 16-fold increase in transmission over the existing 
UHF system but also includes a UHF-Follow-on system for compatibility with 
legacy UHF systems. Lockheed Martin

It is now more than 16 years since the 
launch of the Cassini spacecraft, a 
mission that has spent more than nine 
years in the Saturnian system. During 
late July, the spacecraft made its 94th 
pass across Titan. NASA
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The BIS at 80
A message from Alistair Scott, President

As President, Alistair Scott brings 27 years of 
experience in the space industry to help the BIS 
broaden its base in education, technical projects 
and promotion of a space-faring future for the 
UK. BIS

I am proud and feel immensely privileged 
to be President of the British Interplanetary 
Society on its 80th birthday. Not just because 
it is a significant milestone for the Society, 
but because the UK government has at last 
recognised the importance of investing in 
British companies for space science and 
manufacturing. I also think that we are starting 
to see a turnaround in the Society’s fortunes. 
With the hard work and support of the staff, 
Council and a loyal band of members and 
volunteers, we are beginning to see real 
progress in education, technical projects and 
enhanced facilities.
 I am pleased to say our numbers continue 
to rise as new members join up and I am sure 
working with UKSEDS has helped not just with 
increasing our student membership but also in 
revitalising some of our committees. However, 
the number of Fellows is dropping fairly rapidly 
as many of our older members pass on and 
fewer of our younger members seem to want 
to take on the responsibility and commitment. 
So we urge all of those who are eligible and not 
yet Fellows to take that step and consolidate 
the support you have already shown with 
visible recognition from a Society you clearly 
hold dear.
 We have managed to maintain a busy lecture 
schedule with two or three highly informative 
evening lectures a month in London and up to 
four symposia in the year. We now also have 
three branches in the UK; the West Midlands 
in Droitwich, the South West in Bath, Exeter 
and Bristol, with the North just getting started 
in York and hoping to expand into leeds, 
Sheffield, Manchester and Liverpool. Our one 
international branch, BIS-Italia, is setting the 
pace and we hope to follow up with more over 
the next couple of years. 
 All we need is the volunteers willing to set up 
their own programme of talks and local events 
to support more local branches and spread the 
influence members can carry to the heartlands 

of our nation. Though nearly all our lectures 
are now available to members on our website, 
I strongly believe that local meetings open both 
to members and the public, are the best way 
of networking, introducing new members and 
generally raising our profile.
 I also believe that as a result of our 
involvement in the organisation of the UK 
Space Conference and the running of the Sir 
Arthur Clarke Awards, we are once again being 
recognised by some of the major companies 
in the space industry, by academia and by 
the government itself as a significant player 
in space. We are already well known as one 
of the first organisations in the world to take 
seriously, most likely generating the UK’s 
interest in space in the first place, but we need 
to strengthen our position as a visionary leader 
in space flight.
 When David Willetts MP, Minister for 
Universities and Science, found out that Major 
Tim Peake the UK/ESA astronaut was a BIS 
Fellow, he jokingly said that the two BISs, we 
and the Department for Business Innovation 
and Skills, were finally working together, and he 
was extremely interested in the 16-18 Space 
Course proposal our Education Committee 
has recently submitted to the Department for 
Education.
 I’m glad to see our Technical Committee taking 
up the ‘visionary challenge by now running more 
projects than ever before. Of the eight currently 
on the go two are practical hands-on projects, 
one building a couple of Sprite Chipsats to be 
launched on Kicksat next year, and the other to 
put Pocket Spacecraft on the Moon.  We continue 
to push the boundaries of future exploration of 
the Universe, working with Icarus Interstellar and 
looking at power systems and colonies in space. 
Further projects include a study to put a rover 
into the Tsiolkovsky Crater on the far side of the 
Moon and a student competition, Project 2033, 
to find the next visionary as we celebrate our 
100th birthday.
 I feel our Headquarters building in London 
plays an important role in the life and very 
survival of the Society. Not only does it house 
our unique reference library and archives, but it 
is of course our very heart – our administrative 
centre, conference centre and technical centre. 
To many it is the well-known face of the Society, 
our public image, and we must do more to 
smarten this image and make it even more 
attractive to members and general public alike. 

 Our Marketing Committee is coming up 
with many ideas and will be seeking further 
opinions in another member survey shortly. 
We have some great plans to upgrade and 
improve all our facilities, including doubling the 
size of our lecture room, but these must remain 
on hold until we have raised the funds to pay 
for essential infrastructure and necessary 
maintenance. 
 The organisation of our 80th birthday party 
in Liverpool is well in hand and we look forward 
to a good turnout. The plan is that we all gather 
at a hotel near the Albert Docks on Friday 11 
October for a welcome reception and on the 
Saturday we meet at the World Museum for 
a tour and the reminiscences of a number 
of our past Presidents. In the afternoon we 
look to the future, with talks on some of our 
current projects and an update on Skylon and 
its SABRE engine. In the evening we return 
to the hotel for a more formal dinner with a 
well-known celebrity and space enthusiast to 
take us through to our birthday on Sunday 13 
October.
 Finally may I wish you all, Members and 
Fellows, wherever you are, within or outside 
the UK, a Happy Birthday. This is your Society 
and so your celebration too. Please write to 
us and tell us of your experiences and what 
you are, or would like to be, doing to promote 
astronautics in your local area. You might like 
to start your own local branch, or join us in 
setting up an event for World Space Week, 
4-10 October. We are always interested.
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Encouraging the next generation of space professionals, Ralph Timberlake 
(standing) and Andrew Vaudin field questions from an enquiring audience at 
the UKSEDS gathering in Bristol. BIS

Executive Secretary Suszann Parry (left), Vix Southgate and Mary Todd at 
the BIS stand during the UK Space Conference in Glasgow during July. BIS

Niece of Arthur C Clarke, Angie Edwards opens 
proceedings at the Sir Arthur Clarke Awards 
2013, providing a direct and very welcome link to 
the life of Sir Arthur himself.  BIS

BIS President Alistair Scott hands a Fellowship 
Certificate to UK astronaut Maj Tim Peake, who 
is assigned to fly to the International Space 
Station in 2015. BIS

Chaired by Spaceflight Editor David Baker, the Apollo Symposium attracted an audience eager to hear 
about some personal experiences from British participants.  Alistair Scott

Prestige lecture events attract a full house and 
when it came to Brian Blessed there was literally 
‘no room standing’, as he was welcomed by 
Executive Secretary Suszann Parry. BIS

The BIS welcomed Dr Natalie Starkey, talking 
about her research into space dust. Alistair Scott

372-373.indd   373 8/29/2013   8:42:46 AM



bis at 80

374  Spaceflight Vol 55 October 2013

It would be interesting to know in what film 
it was, in the mid-1920s that triggered the 
young Philip Cleator’s interest in spaceflight 

with its vision of a radium-powered spaceship 
lifting off towards the stars. Whatever it was, 
that inspiration would lead to Cleator’s search 
for like-minded individuals and eventually to 
the foundation of the British Interplanetary 
Society.
 Phillip E. Cleator was born in Wallesey, 
Cheshire, in 1908, the son of a structural 
design engineer. Following his father into the 
engineering contracting business, the interest 
in space travel and rocket experimentation 
kindled by that early film led him to want to make 
contact with others of a similar persuasion.
 This was an era in which the fastest 
aeroplanes flew at only a few hundred 
kilometres per hour, and were driven by 
propellers. But Konstantin Tsiolkowski had 
published his first book on the possibility of 

A Prehistory of 
Outer Space
By Dr Bob Parkinson FBIS

374  Spaceflight Vol 55 October 2013

BIS President Leslie R Shepherd presents the world’s first female cosmonaut, Valentine Tereshkova, a Gold Medal on 5 February 1964. BIS

interplanetary flight as early as 1904, and 
Robert Goddard had been experimenting with 
liquid rockets in the United States since 1919. 
There had been a short lived ‘Society for the 
Study of Interplanetary Communications’ in 
Russia in 1924, and the German ‘Verein für 
Raumschiffahrt’ (VfR), founded in 1927 in 
Breslau and moving to Berlin in 1929, was 
engaged in carrying out rocket experiments 
at the Raketenflugplatz until wound up in 
1933 due to lack of funds. One of the latter’s 
members was the young Wernher von Braun, 
who with others was recruited by the German 
Army for work at Peenemunde.

Origins
No similar organization existed in Britain, and 

Philip Cleator felt that it should. In 1933 he had 
an initial letter published in the Liverpool Echo 
(his local paper) calling for anyone interested 
in the interplanetary idea to get in touch. This 
was followed by an article published in the 
Daily Express, where it appeared on the front 
page. As a consequence of the replies he got, 
the British Interplanetary Society (BIS) was 
officially founded on 13th October 1933 after 
a meeting at Cleator’s home in Wallasey. It 
was a group of young enthusiasts and science 
fiction fans with little experience. Indeed, the 
mother of the Society’s new Secretary - Leslie 
Johnson - was concerned that his duties might 
interfere with his studies. However, enthusiasm 
was the quality most required at the time. In the 
following year a letter placed by Johnson in the 
US pulp magazine ‘Amazing Stories’ recruited 
into the Society another teenager from Bishops 
Lydeard in Somerset - one Arthur C Clarke.
 In 1934 Cleator flew to Berlin to contact the 
remaining figures from the VfR - in particular the 
writer Willy Ley, who would (in 1935) become 

‘No similar organization existed 
in Britain, and Philip Cleator 

felt that it should.’
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practically 100% science fiction readers. Arthur 
C. Clarke and Eric Frank Russell were to make 
names for themselves as science fiction writers, 
and Walter H Gillings and E J (Ted) Carnell as 
editors. Clarke’s tiny flat at 88 Greys Inn Road in 
London became the ‘combined headquarters’ 
both of science fiction and interplanetary 
travel, producing not only the Society’s Bulletin 
but also a science fiction ‘fanzine’ called 

Novae Terra. The 
Society was now 
having more or less 

monthly ‘formal’ meetings open to all members, 
generally at the Mason’s Arms or the Duke of 
York pub in the vicinity of Oxford Circus.

What to do…
While having been dissuaded from wanting to 
engage in experiments, the London members 
felt that they should still have a Project. Under 
the leadership of one John Happian Edwards 
(one of the stranger characters of the pre-War 
BIS) they set their sights on designing a rocket 
capable of taking three men to the Moon and 
returning them. One of the members of the 
Technical Committee, Ralph Smith, wrote –

‘We have decided to concentrate our attention 
on the task of meriting a reputation for sound 
scientific work, by undertaking a survey of the 
whole problem such as will attract the interest 
of the scientific world and command the 
respect of the layman’.

 Uncertain about the capabilities of liquid-
fuelled rockets, the pre-War BIS Moonship was 
to be powered by thousands of solid rockets 
arranged in a honeycomb series of stages 
and fired by a mechanical ignition selector 
system akin to a 1930s telephone exchange. 
The resulting design (still incomplete at the 

start of the War) would not have worked – 
the group underestimated the mass and 
performance that would be required and failed 
completely to recognize the problems of re-
entry. Nevertheless the design attracted instant 
attention, appearing on the cover of Newnes 
Practical Mechanics in March 1939, and was 
still being quoted a decade after the War as the 
first attempt to produce an engineering design 
for a Moon rocket.
 The advent of World War II brought the 
activities of the BIS to a standstill, and the 
Society was officially placed in abeyance for 
the duration of hostilities. Nevertheless the 
key members kept in contact with one another 
and with the various local groups that had 
sprung up in the meantime. Eric Burgess, 

a refugee from the Nazis with the assistance 
of Cleator and G Edward Pendray of the 
American Rocket Society. Ley (pronounced 
‘lie’) had been one of the founding members 
of the VfR and had a wide range of contacts 
in the infant astronautics community. After the 
War he would write articles and books in the 
US that would help develop public support for 
spaceflight. The visit to Berlin seems to have 
persuaded Cleator 
against engaging in 
rocket experiments 
and in favour of developing, and propagating, 
ideas. 
 This strategy was perhaps prudent. Not 
too far away from Liverpool the attempts of 
the Manchester Interplanetary Society (MIS), 
founded in October 1935 by the teenage Eric 
Burgess and others, to launch solid fuelled 
rockets led to a court case in early 1936. 
The young Eric Burgess successfully argued 
before the magistrates that rockets were not 
explosives, but the episode led to a conclusion 
of such experiments and the formation of the 
Manchester Astronautical Society to separate 
them from association with the MIS.
 Initially the BIS, led by Cleator and Johnson, 
had been centred in their home town of 
Liverpool. But by 1936 it was clear that the 
centre of gravity of the Society was going to 
have to move. A growing nucleus of members 
had formed in London, including the young 
Arthur C Clarke who had moved there to take 
up a job in the Civil Service. In November 1936 
Leslie Johnson travelled down to London to 
meet members of the London General Council 
at The Mason’s Arms in Maddox Street, and 
to transfer management of the Society to the 
London group.
 The members of the BIS at this time were 

The inaugural meeting of the London branch on 27 October 1936 was held in A M Low’s offices in Piccadilly. Ralph Smith, with moustache, is sixth from the left 
in the back row. Wearing glasses, Arthur C Clarke is third from the left in the front row. Arthur Low is in the centre foreground. BIS

Consisting of an exterior layer of burnished 
steel, the R A Smith space suit complete with 
an adjustable ‘cape’ for controlling thermal 
absorption and reflection for optimum body 
temperature. BIS

‘…the episode led to…the formation of 
the Manchester Astronautical Society.’
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Meanwhile, in the US, Wernher von Braun was thinking big, designing piloted 
winged space-planes that would have recovered personnel from orbiting 
space stations and formed the general configuration of Mars landers, flying 
through a dense atmosphere spacecraft would reveal did not exist. BIS

The limitations on possibilities were constrained only by imagination. This 
1947 drawing of an R A Smith Moon ship carries the reader into the nuclear 
age with atom-powered rockets propelling astronauts to the lunar surface. BIS

Designed in 1946 by H E Ross and R A Smith, 
the BIS ‘Megaroc’ was inspired by Germany’s 
V-2, the missile being adapted for ballistic 
flight carrying an occupant to an altitude of 304 
km. Having just survived a war against Nazi 
Germany, the British aircraft industry was in 
robust condition to do this but there was neither 
money nor political will. BIS

The ballistic flight path for ‘Megaroc’ envisaged 
recovery by parachute following ejection of the 
man-carrying capsule. The British had been the first 
to test launch V-2 rockets after the war and the plan 
for a ballistic flight into space could have beaten the 
Americans by at least a decade. BIS

Ross and Smith modified the V-2 design by 
expanding the girth of the propellant tanks and 
reinforcing the forward bulkhead. This concept 
was utilized by NASA for early Mercury flights but 
rejected by Russia as they prepared their own 
human space flight programme. BIS
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determined to keep the cause alive, managed 
to print and distribute a mimeographed journal 
‘Spacewards’ every three months through the 
War, even though he was a serving airman 
based in the Midlands. Harry Ross, one of the 
Society’s active London members, spent his 
War, in between building radio equipment for 
the Army, designing a spacesuit for use upon 
the Moon. Arthur Clarke joined the RAF and got 
to work on Ground Controlled Approach (GCA) 
radar with Nobel-physicist Luis W. Alvarez, but 
was starting to think of communications. And in 
1941 in Surbiton two newcomers – K W Gatland 
and H N Pantin – formed a new Astronautical 
Development Society. Later in 1941 Gatland 
and Burgess made contact, initially through the 
correspondence columns of Flight, and in early 
1944 their societies joined together to form 
the Combined British Astronautical Societies 
(CBAS).
 Ken Gatland would be an important 
figure in the post-War BIS. In 1941 he had 
joined the Hawker Aircraft design staff at 
Kingston-upon-Thames under Sydney Camm 
– responsible for the design of the Hawker 
Hurricane among others. While there he was 
encouraged by Camm’s brother Frank, who 
edited Practical Mechanics, to write articles 
on rocket propulsion. As a consequence of 
his experience at Kingston-upon-Thames, he 
and others in the Astronautical Development 
Society were getting practical experience in 
the design of aircraft structures.
 A major development during World War II 
relevant to astronautics was, of course, the 

development of the A4 (V2) rocket by von 
Braun and the team at Peenemunde. It is clear 
that certain members of the BIS were aware 
of the true nature of the weapons descending 
on London even while the UK government was 
still claiming them as ‘gas explosions’. The 
conservatism that had inhibited the pre-War 
BIS from using liquid propellant rockets in their 
Moonship was now demonstrably false. Arthur 
C. Clarke saw that convincing the general 
public of the feasibility of rocket flight in the 
post-War era would now be far easier, and 
in October 1945 published his seminal paper 
‘Extraterrestrial Relays’ in Wireless World on 
the subject of communications satellites. 
 His idea had first been circulated as a 
memorandum to the (as yet still suspended) 
Council of the BIS in May 1945 while Clarke was 
still serving as a Technical Officer in the RAF. 
Clarke’s original proposal was for three large, 
manned satellites 
in geostationary 
orbit handling all 
i n t e r con t i nen ta l 
communications, but within a year Eric Burgess 
had published (in the Royal Aeronautical 
Society’s Aeronautics) an article proposing to 
use robotic satellites for the same purpose.
 A young US Navy officer called Robert P 
Havilland, at the time engaged in a study on the 
future of rockets for the US Navy, later recalled 
reading Clarke’s Wireless World article and 
realised that here was the vital factor that might 
make rockets and satellites worthwhile. If there 
was one thing that the Navy was interested in it 
was communications.

Resurrection 
With the cessation of hostilities it was time 
to re-form the BIS. But now there was more 
than one organisation. On the 25 September 
1945 a meeting was held in London, chaired 
by Eric Burgess of the CBAS and including 
Miss D H Burgess, G Brosnan, L Gilbert and 
C Fleisher, from that organization, and with A 
V Cleaver, A C Clarke, L J Carter, H E Ross, 
R C G Slazenger & R A Smith from the pre-
War BIS. After some discussion it was decided 
that the two organisations should merge under 
the resumed title of the British Interplanetary 
Society, with Eric Burgess as its chairman. 
Being based in Manchester, Burgess would 
relinquish this position a year later - handing 
over to Arthur C Clarke.
 One thing that remained to be done was to 
draw up a Constitution for the new organisation. 
Agreeing a Constitution had been a major 
difficulty besetting the pre-War BIS, and it had 
never been successfully resolved. A young Len 
Carter, then studying to become a Chartered 
Secretary, volunteered to draft an appropriate 

document, which led to him becoming the 
(unpaid) Secretary of the new organisation. He 
would become the full-time paid Secretary of 
the Society in 1959, and hold that position until 
1991, navigating the BIS through more than 
four decades of development.
 Having re-established the BIS, its active 
members went back to doing what they liked 
best - designing spaceships. By modern 
standards, information on the wartime 
achievements in rocketry became generally 
available very soon after the War’s end. 
Within a year members of the BIS had access 
to technical data on the A4 (V2) and other 
projects coming out of Peenemunde, and were 
busy making their own calculations. They even 
knew about von Braun’s A9/A10 two stage 
intercontinental rocket. Von Braun had wanted 
to replace the one-tonne warhead in the A9 with 
a pressurized cockpit, and turn it into a sub-

orbital spaceplane. 
They had then 
imagined that, with 
an even larger 

bottom (third) stage - the A11 - they might even 
have been able to place a man in orbit.
 Ralph Smith and Harry Ross had performed 
their own sums on the A4 rocket (Britain had 
acquired a number of examples after the fall 
of Germany) and realised that with some 
modifications and a little ‘stretch’ it would be 
capable of lifting a manned capsule to one 
million feet (304 km). The resultant proposal 
was championed by the journalist Chapman 
Pincher but rejected by the UK government. 
A dozen years later NASA would essentially 
use this idea in the Mercury-Redstone flights in 

Along with A E Dixon and A M Kunesch, Ken 
Gatland developed the idea of a Minimum 
Satellite Vehicle in several potential classes of 
lift capability, an idea that would greatly influence 
thinking in the US when the idea was taken to 
America. BIS

Leslie Shepherd was voted in as Chairman of 
Council in 1957 and assumed the mantle of 
President when that position was reintroduced in 
1960, leading the BIS for the first three years of 
the space age. BIS

‘Clarke’s original proposal was for 
three large, manned satellites in 

geostationary orbit…’
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preparation for the first US manned flight. (The 
Redstone rocket - designed by von Braun’s US 
team, was essentially an updated A4.)
 Smith and Ross were close friends and would 
collaborate on a number of projects, including 
performing a detailed design study for a 
large (60 m diameter) space station rotating 
on its axis to provide artificial gravity. The 
idea had first been put forward in 1928 by a 
pseudonymous German author (‘Hermann 
Noordung’), but Smith and Ross elaborated 
it with technical detail on the power and life 
support requirements necessary to support a 
crew of 24. Ralph Smith was a very competent 
technical artist, and painted many pictures 
(now owned by the BIS) to illustrate their ideas. 
These were later collected in a book in the 
early 1950s – ‘The Exploration of the Moon’ - 
with commentary by Arthur C Clarke.

Growing stronger
In the decade since the pre-War BIS its 
members had become more technically 
competent. A V (Val) Cleaver was now a 
professional rocket engineer at de Havilland, 
and Les Shepherd a qualified nuclear physicist. 
Together in 1948 they produced a series 
of papers which provided the first serious 
examination of the possibilities of nuclear 
rockets in the open literature. Later (in 1952) 
Les Shepherd would author the first technical 
paper on the possibility of interstellar flight.
 But the biggest problem still was how 
to get into orbit. The technical data from 
Peenemunde was perhaps misleading. In 1950 
Smith designed a rocket capable of carrying 
a manned, winged spaceplane into orbit. It 

formed a key component in ‘The Exploration 
of the Moon’, but it required five stages and 
a lift-off mass of about 2400 tonnes, with a 
first stage engine larger than the F1 engine 
that powered the Saturn V. Smith and Clarke 
thought that the problem would be solved by 
improvements in rocket engine performance, 
but orbital flight would be achieved within a 
decade by reductions in structural mass. At the 
same time von Braun, with time on his hands in 
America, was working on an even larger (6400 
t), three-stage rocket as the first step in his plan 
to construct a space station in orbit, to build 
giant ships to fly to the Moon, and ultimately to 

construct a flotilla of ten ships to carry no less 
than 70 men on a three year trip to Mars.
 Technology was not the only problem. At 
a BIS meeting in London in October 1947, 
Val Cleaver presented a paper entitled 
‘The Interplanetary Project’. The paper was 
important because for the first time it suggested 
that cost might be an important factor in the 
realisation of interplanetary flight. The key 
question was not ‘how’ spaceflight might be 
achieved, but who would foot the bill - and why? 
If people could come to accept that spaceflight 
was a valuable enterprise in its own right, to 
be pursued ‘for the benefit of all mankind’, 
then it might be shared internationally. On 
the other hand, if co-operation could not be 
achieved, then space could become an arena 
for renewed political and military competition, 
dominated by Cold War objectives.
 What was needed was an international 
organisation devoted to peaceful co-operation 
in the exploration of outer space. Perhaps if 
all the astronautical groups in the world got 
together and admirable ideal could be realized. 
It is worth remembering that this was a time not 
only of the threat of nuclear war, but also high 
hopes in the ideals of the newly formed United 
Nations to deliver the world from the threat of 
war altogether.

Singularly regarded as the ‘father’ of the Atlas ICBM, Krafft A Ehricke (left) enjoys conversation with 
fellow rocket engineer Val Cleaver, who managed the Rolls Royce RZ-2 engine programme. BIS

Philip Cleator was inspired by reports of German 
progress with rocketry and was an early recruit 
to the BIS, publicizing the Society through his 
book ‘Rockets through Space’ published in 1938. 
After the war he helped build bridges with the 
re-emergent German rocket society. BIS

A new alliance
By 1950 the BIS was in touch with astronautical 
and rocket societies in Europe and North (and 
South) America. In 1949 the three German 
societies gathered together in the Gesellshaft 
fur weltraumforschung (GfW) suggested 
calling together an international meeting of 
the various societies, and asked the BIS if 
it would be prepared to host the suggested 
meeting in London. Correspondence between 
the GfW, the BIS and the French Groupement 
Astronautique Francais suggested that two 
years might be required to organise a full-scale 
conference, but M Alexander Ananoff indicated 
that he might be able to set up a preliminary 
meeting in Paris in September 1950. The 
Paris meeting was limited to a large public 
meeting on the first day, and small business 
meetings on the following two days, but these 
meetings were enough to agree that such an 
organisation - the International Astronautical 
Federation - should be set up.
 Much correspondence was exchanged over 
the following nine months, and thanks to the 
efforts of Val Cleaver of the BIS and Guenter 
Loeser of the GfW a draft Constitution was 
circulated four months in advance of the 
Conference. The London Congress formed 

‘Harry Ross… spent his War… 
designing a spacesuit for use 

upon the Moon.’
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The team that led America’s second satellite project, the first place a US satellite in orbit, included a 
distinguished group of scientists, including Wernher von Brain, seated at centre) who were encouraged 
to develop a low cost, small satellite launcher such as that proposed by Gatland, Kunesch and Dixon 
from the BIS.  BIS

With Len Carter to his right, Leslie Shepherd presents NASA’s Alan B Shepard with the Society’s Silver 
Medal awarded to the Mercury programme team in 1961. Astronaut Gordon Cooper looks on. BIS

the prototype of the annual meetings that 
were to follow - having a public meeting, 
plenary sessions of delegates, and a technical 
symposium.
 The theme of the symposium held at London 
was ‘Earth Satellite Vehicles’. The collected 
papers of the symposium were later published 
by the BIS as a slim, 74 page book titled ‘The 
Artificial Satellite’, with a special cover by 
Ralph Smith showing a winged Earth-to-orbit 
vehicle refuelling a lunar spaceship above 
the Earth. Despite the focused near-term 
objective implied by the symposium title, the 
papers still included discussions of large-scale 
manned space stations and human missions 
to the Moon, but one of the papers particularly 
addressed the question, ‘just how little was 
needed to achieve Earth orbit?’

‘Ken Gatland, Anthony Kunesch 
and Alan Dixon had begun their 

studies of ‘minimum satellite 
vehicles’ in 1948…’

New roads to space
Ken Gatland, Anthony Kunesch and Alan 
Dixon had begun their studies of ‘minimum 
satellite vehicles’ in 1948, looking for designs 
of small, unmanned satellite launchers that 
might place a minimum payload in orbit. Their 
smallest concept had a satellite of just 5 kg. 
One idea was to make the payload a large, 
inflatable, silvered balloon which would be 
tracked from the ground - an idea which would 
actually be realised 12 years later in the Echo 
satellite. With two out of the three members of 
this group also being members of the Hawker 
Aircraft design team, they were very aware of 

the need to minimise structural and equipment 
mass. 
 They looked at schemes involving 
expendable ‘drop tanks’ similar to those used 
to extend the range of fighter escorts during 
the War. Then Alan Dixon came up with the 
concept of using the internal pressurisation in 
the propellant tanks to provide structural rigidity 
for the rocket. Unknown to the trio, this idea 
was already being adopted in the US by Karel 
Bossart, the designer of the Atlas missile, and 

it would later be used in the British Blue Streak 
vehicle. 
 But the key point about the paper by Gatland, 
Kunesch and Dixon on ‘Minimum Satellite 
Vehicles’ presented at the 1951 Congess 
was that it was small! The all-up mass of the 
smallest vehicle was a mere 17 tonnes. In the 
USA, von Braun’s schemes had been for large, 
manned orbital rockets. And a RAND study in 
1948 had concluded that it would be necessary 
to spend $4 billion to establish a space station 
as the first step. These were all vast projects, 
too expensive to contemplate in the near term.

Influence in high places
In November 1952, Alexander Satin - Chief 
Engineer of the Air Branch, Office of Naval 
Research (ONR) - was passing through 
London and dropped in to visit the BIS. He 
was redirected to Arthur C Clarke’s home at 
the time in Nightingale Road, and at Clarke’s 
recommendation bought a copy of ‘The Artificial 
Satellite’. Reading the Gatland, Kunesch and 
Dixon paper he later wrote, he ‘was completely 
surprised; we in the United States had already 
in existence all the hardware to put together 
such a three stage vehicle’. Returning to the 
USA he immediately began restructuring 
research efforts along the lines of the British 
proposal. The activity would eventually become 
Project Orbiter, bringing von Braun on board to 
use a modified Redstone missile (for which he 
was responsible) as the first stage.
 The idea was enthusiastically taken up by a 
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young cosmic ray physicist called Fred Singer, 
who was attached for a short period with the 
ONR office in London. In a discussion with 
Clarke and Val Cleaver they even came up with 
a name for the concept - MOUSE for Minimum 
Orbiting Unmanned Satellite (Earth). As Clarke 
recalled it, ‘In the next few months, Fred 
produced a blizzard of papers describing what 
MOUSE (better still, MICE) could do. .... The 
publicity campaign was extremely successful, 
and MOUSE appeared in technical journals 
all over the world’. Singer’s plan was seriously 
reviewed by the Upper Atmosphere Research 
Panel at White Sands in April 1954, eventually 
leading both to the Vanguard artificial satellite 
project for the International Geophysical Year 
and von Braun’s ultimately successful Explorer 
1 (the first successful US satellite launch) in 
1958.
 The journalist Chapman Pincher had wanted 
to give Gatland’s minimum satellite vehicle 
maximum publicity. But Satin considered that 
the Americans would never consider the idea if 
they thought that there was a parallel scheme 
in the UK, and that the idea had come from the 
British in the first place.

A new age
The minimum satellite launcher was not the 
only influential idea to come out of the 1951 
symposium in London. H E Ross and R A 
Smith had followed up their earlier work on 
Orbital Bases to discuss the use of orbital 
rendezvous to refuel vehicles on their way to 
the Moon. Later, in their 1979 NASA history of 

Sixty years ago Arthur C Clarke wrote ‘The Exploration of the Moon’, in which he discussed a broadly 
based space programme including orbiting stations and shuttlecraft. Here, BIS Fellow R A Smith depicts 
a hydroponic farm for food production.  David Baker

Imagined by R A Smith and Arthur Clarke, a lunar city is built beneath an enveloping dome, with artificial 
atmospere and blue ‘sky’.  David Baker
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orbit as a staging point for outbound missions 
to the Moon and Mars dated back as far as 
Tsiolkowski. However, Ross and Smith pointed 
out that orbital staging need not depend on 
first building a space station. The problem 
of bringing two orbiting vehicles together 
addressed in this 1951 paper caused renewed 
attention to orbital mechanics. In December 
1965 the principle was demonstrated by the 
rendezvous of Gemini 6 and 7, and would 
then go on to become the key to the Apollo 
missions.
 Things were changing. In 1952 the BIS 
acquired its first permanent offices at 12 
Bessborough Gardens in Pimlico, as well as 
its first paid employee – a Miss D Mitchell 
recruited at a salary of £4-10s-0d per 
week! Elsewhere, by the early 1950s the 
technology necessary to bring the ideas of the 
astronautical pioneers was being developed, 
albeit in secret, in ballistic missile projects in 
the USA and the Soviet Union. In his 1954 
novel ‘Prelude to Space’ Arthur C Clarke had 
optimistically set the date for the first mission 
to the Moon in the mid-1980s. In fact that event 
was only 15 years in the future, driven by Cold 
War politics and military technology. Although 
they were not yet aware of it, the prehistory 
of the Space Age was coming to an end, and 
space would soon become a background to all 
of our lives.

Project Gemini ‘On the Shoulders of Titans’, 
Barton C Hacker and James M Grimwood paid 
tribute to Ross and Smith when discussing 
orbital rendezvous. They pointed out that the 
idea of having a space station in low Earth 
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A new alliance 
– a new start

It cannot be denied that space is a cool 
subject. Sit around at a dinner party and tell 
your fellow diners that you are an electrician 

or a vet and you may indeed spark interest 
amongst those with houses or pets. Slip into 
the conversation that you are something to 
do with the space industry, you will usually 
find yourself the centre of attention and the 
questions coming thick and fast: ‘Could Luca 

JBIS, Odyssey, and a highly impressive 
heritage –  counting such luminaries as Arthur 
C Clarke and Patrick Moore. If you are up in 
London, pop into HQ and simply look at the 
BIS library to see how the Society has been 
writing papers and promoting concepts such 
as rocketry, orbital mechanics and the space 
elevator for decades. Many countries around 
the world have a dedicated space society like 
the BIS to promote space, for example the 
Americans have the AIAA, and Germans have 
the DGLR. 

The 60th anniversary gathering of the IAF in 2011, where networking and ‘corridor discussions’ can lead to serious planning and international agreements. IAF

At this year’s International Astronautical Congress, to be held in Beijing 
between 23-27 September, the IAF Alliance will be formally announced. 
The British Interplanetary Society is one of the founders of this initiative 
which will bring BIS members extra benefits at no extra cost.

‘Since 1952 an International 
Astronautical Congress (IAC) 

has taken place each year, in a 
different city around the world...’

Japanese astronaut Koichi Wakata (left) and Canadian Space Agency astronaut Robert Thirsk meet 
with the next generation of potential space pioneers. IAF

Parmitano really have drowned during that 
EVA?’, ‘Do you think Voyager has reached the 
heliopause?’ and, more tiresomely ‘Were the 
Apollo missions faked?’.
 So, where do you go if you want to find 
out about space? Within the UK, you can join 
the  British Interplanetary Society – which, of 
course, we highly recommend, where you have 
access to our excellent Spaceflight magazine, 

 This year the British Interplanetary Society 
celebrates its 80th birthday – 80 years of 
being at the forefront of driving British space 
interests. Back in 1951, in its 27th year it took 
the bold initiative to push the boundaries 
and gather together the world’s foremost 
space scientists, from both sides of the Iron 
Curtain, and host the so-called ‘International 
Astronautical Congress’ at Caxton Hall in 
London. This meeting saw the foundation of 
the International Astronautical Federation 
(IAF). The IAF was established by the 
BIS together with eight other international 
space societies, laying the foundations for 
global cooperation in space knowledge, and 
showing how international scientists could 
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work together for the greater good. One of 
the papers at that Congress was authored by 
the late Les Shepherd – future BIS and IAF 
President proposing the ‘artificial satellite’. 
Today, our Society slogan is ‘From Imagination 
to Reality’ and this is proof of that!

New stimulus
Since 1952 an International Astronautical 
Congress (IAC) has taken place each year, 
in a different city around the world 
and under the auspices of the IAF. 
Today, the IAC is the world’s largest 
annual gathering of space professionals and 
the premier place to present academic papers. 
This year, some 3,000 papers are to be 
presented in Beijing in sessions as diverse as 
ion drive propulsion, SETI, human physiology 
in microgravity or science museum outreach. 
Astronauts, industry CEOs, cosmologists 
and agency heads take part in plenaries and 
give highlight lectures. Dozens of specialist 
committees meet and a huge space exhibition 
takes place. 
 At the beginning, it was the only forum 
where space scientists from either side of the 
Cold War divide could meet and create this 
space-faring world. The launch of Sputnik 1 
was timed to be officially announced during 
IAC 1957. Yuri Gagarin graced the 1961 

Congress; Armstrong, Aldrin and Collins 
were at the 1969 IAC and, reputedly the 
year after, the Apollo-Soyuz linkup was 
first postulated by US and Soviet scientists 
sharing a table at the Closing Banquet, on 
the back of a napkin.
 That napkin story – apocryphal or not 
– is actually the key to the success of the 
Congress. The academic papers, exhibition, 
plenaries and highlight lectures are important 

but secondary to the networking that happens 
in every lecture theatre or coffee bar during 
the intense IAC week. Things get done and 
projects are realised because it is a yearly 
opportunity to meet with folk you’d not meet 
in your day job – different companies, different 
countries and different disciplines. Sparks fly 
and ideas take off. 

The development of the IAF
The Federation was started by space societies 
such as the BIS, and for years they were 
the only members. In the following decades 
membership was opened up to agencies like 
NASA and Roscosmos. Later, space companies 
were also admitted and industry leaders such 
as Astrium, Arianespace, Virgin Galactic started 

to take part. In time, membership was opened 
to universities and space museums, linking 
up the most comprehensive membership of 
space professionals in the world. The IAF also 
went on to found the International Academy of 
Astronautics (the IAA) and the International 
Institute of Space Law (IISL).
 In 2013 the nearly 300 member 
organisations of the IAF are responsible for 
96% of the world’s space revenue, and it is on 

IAF committees that connections are 
made, ideas are brainstormed and, in 
some cases, game-changing plans 

are developed.

IAF Committees - making change 
happen
The committees are the backbone of the IAF 
- they are where the real work happens. It 
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Celebrations for the 50th anniversary of the first human space flight on 12 April 1961 provided an 
opportunity for the IAF to celebrate the pioneering role it has always played in bringing together a global 
gathering of international participants.  IAF

With more than 803 days in space, former 
Russian cosmonaut Sergei Krikalev (left) holds 
the world record for weightlessness and now 
vice president of Space Corporation Energia. 
He is in conversation with IAF president Berndt 
Feuerbacher. IAF

‘Things get done and projects are realised because 
it is a yearly opportunity to meet...’
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is on an IAF committee that a Thales Alenia 
engineer will sit down with a representative 
of the Canadian Space Agency and, together 
with others from ISRO and SpaceX could 
discuss the latest breakthroughs in propulsion. 
Another committee looks at medical issues. 
Yet another is dedicated to education. Real 
progress is made because people from various 
backgrounds are sitting down together and 
learning from each other. The committees 
foster cooperation. It is fair to say, for instance, 
that without the IAF committees there would 
have been no ISS. Sending humans to Mars 
becomes more achievable when the folk from 
the Mars 500 project swap notes with the 
people who know about the effects of radiation 
in outer space.

The IAF Alliance - bringing space 
societies together
Another important committee is dedicated 
to the development of space societies and 
professional associations from around the 
world – assessing what can be done to 
strengthen these alliances and share best 
practices and common interests. For example 
how are magazines like Spaceflight doing? 
How do we create better lectures? How can 
we all help celebrate World Space Week this 
year?
 As part of this committee, one of the really 
exciting things we have been working on 
together is the ‘IAF Alliance’ concept. We 
are setting this up to be the ultimate ‘space 

club’. All you need to be to join the Alliance 
is a member of one of the participating space 
societies. If you are reading Spaceflight as a 
BIS member, you’re in.
 There will be fun things set up as a part of 
the concept such as a Facebook group, useful 
things such as online access to 52 years of 
IAC academic papers. You will be able to visit 
other countries and attend the events of other 
world space societies. There will be a closed 
Linkedin group where you can network with 
thousands of fellow IAF Alliance people setting 
up exciting projects, finding a new job, keeping 

China’s Manned Space Agency meeting in 2012.   IAF

Bob Parkinson representing the BIS at IAC 2008 in Glasgow. IAF

in touch - like a rolling, year-round International 
Astronautical Congress. We are busy behind 
the scenes organising further benefits for later 
too.
 And all of these extra add-ons simply 
because you are an existing member of the 
British Interplanetary Society.
 At the IAC in Beijing on Thursday 26 
September, the start date for the IAF Alliance 
will be announced and then we will set about 
making it a reality.

Scott Hatton
Chair, IAF Space Society Committee 
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The Technical Committee was 
traditionally the powerhouse of ideas for 
the BIS. Seminal designs included the 

1937-1939 Lunar Lander by a team including 
J Happian Edwards, Arthur C Clarke, Val 
Cleaver, Maurice Hanson, Harry E Ross and 
Ralph A Smith, the first atomic rocket scientific 
paper by Les Shepherd and Kenneth Gatland 
in 1948-1949, the Minimum Satellite Launcher 
by Kenneth Gatland, Anthony Kunesch and 
Alan Dixon in 1950-1951, Project Daedalus 
- the first detailed Interstellar Spaceprobe 
design by Alan Bond and Anthony T Martin in 
1973–1978, the worldship designs by Anthony 

T Martin and Alan Bond in the 1980s, and more 
recently, Project Boreas led by Charles Cockell 
in 2006 and the Habitat Extension Module for 
the ISS by Mark Hempsell in 2007–2008. In 
addition to this there are the astroengineering 
concepts such as the planetary terraforming 
work by Dr Martyn Fogg and the planetary 
engineering concepts by Paul Birch. 
 The mandate for the BIS Technical 
Committee is defined by its objectives, to:
a) Turn imagination into reality. 
b) Support, encourage, facilitate, foster and 

promote new ideas from both within and 
outside the Society. 

c) Act as a Think Tank for near term, mid 
term and long term studies and strategic 
forecasting

d) Offer consultancy/study services to 
Government and Industry. 

e) Propose and examine ideas for new 
and near term projects/studies to attract 
younger people and undergraduates/
graduates. 

f) Work with UKSEDS and other 
organisations, such as Icarus Interstellar 
and the I4IS. 

g) Consider introducing Working Groups 
to concentrate on areas like, Propulsion 
Systems, Power Systems, etc 

h) Point the way for future exploration. 
i) Prepare papers and articles for 

presentation and publication in the Society 
Journal. 

j) Encourage the Science Fiction community 
to bring their ideas to the BIS for practical 
study and analysis.

 The BIS Technical Committee currently 
consists of:
• Richard Osborne (Chair)
• Kelvin F Long (Vice Chair)
• Andrew Ratcliffe
• Dr Lucy Rogers
• Dr Stuart Eves
• Dr Richard Obousy
• Mark Hempsell
• Keith Wright

 The Committee currently runs a set of 
several projects, some of which were initiated 

Paths to the future

By Richard Osborne, Chairman, BIS Technical Committee

Icarus is assembled in Earth orbit utilising then highly cost efficient Skylon transport system to deliver cargo and assembly crews. Adrian Mann

Icarus Pathfinder would journey to a distance of 1,000 AU from the Sun to improve a communications 
search and to examine the Sun’s gravitational focus. Adrian Mann

384-389.indd   384 8/29/2013   8:41:00 AM



bis at 80

Spaceflight Vol 55 October 2013  385

internally and some initiated by BIS members 
who approach the committee. The committee 
is also involved in some external collaboration 
with other organisations which may involve 
non-BIS members. The exception to this is 
Project Icarus which was started in house but 
evolved to an external collaboration.
 The projects are designed to cover near 
term practical projects, which can give 
members hands-on experience with the 
technologies (such as Project Kicksat, Project 
WISP and Project BEETLE), midterm design 
and theoretical projects (such as Project 
Tsiolkovsky and Project 2033) and advanced, 
long term projects (such as Project Icarus and 
Project STARDROP).
 Each project has a lead manager as follows:
 BIS Projects
• Project 2033, Kelvin F Long 
• Project STARDROP, Ian Stotesbury 
• Project SPACE, Jerry Stone
• Project WISP, Kelvin F Long
• Project BEETLE, Richard Osborne
• Project Tsiolkovsky, Nicholas Yeomans

	 External	Affiliated	Projects
• Project Icarus (with Icarus Interstellar), 

Rob Swinney 
• Project KickSat (with Cornell University), 

Andrew Vaudin 
• Project Pocket Spacecraft 
• Project Alpha Centauri Prize (with I4IS), 

Kelvin F Long

Project Icarus - managed by 
Rob Swinney
Officially named ‘Project Icarus: Son of 
Daedalus – flying closer to another star’, this 
project was initially discussed informally in 
2008 from discussions between Kelvin Long 
and Marc Millis, the latter then at the NASA 
Glenn Research Centre. Subsequently, the 
project was founded by Long and Richard 
Obousy and formally launched in September 
2009 in London. The papers for this event 
were eventually published in the Nov/Dec 2009 

issue of the Journal of the British Interplanetary 
Society. The purpose of Project Icarus is as 
follows:
• To design a credible interstellar probe that 

is a concept design for a potential mission 
in the coming centuries

• To allow a direct technology comparison 
with Daedalus and provide an assessment 
of the maturity of fusion based space 
propulsion for future precursor missions

• To generate greater interest in the real 
term prospects for interstellar precursor 
missions that are based on credible 
science

• To motivate a new generation of scientists 
to be interested in designing space 
missions that go beyond our solar system.

 With these goals it is hoped that Project 
Icarus will reinvigorate the subject of interstellar 
research, producing a new generation of 
capable designers able to do the engineering 
calculations required for all sorts of interstellar 
assessments whilst also providing some useful 
intellectual output.
 One of the controversial decisions was to 
state that the propulsion system must be mainly 
fusion based, this was stipulated because 
fusion based propulsion is believed to be one 
of the very strong candidates for how we may 
someday go to the stars, and also to maintain 
continuity with Project Daedalus and capture 
the nostalgia associated with that Project. 
 One benefit in adopting this strategy is 
that this enables the Technology Readiness 
Level of fusion based propulsion to be directly 
measured today (currently at a TRL of around 
2-3) and compared to the 1970s – thereby also 
enabling an estimate for the pace of progress 

in advance space propulsion. 
 The requirement for some deceleration 
of the probe clearly distinguishes the Icarus 
vehicle from the original flyby Daedalus 
study, although the permitted century duration 
mission profile should allow for this added 
complexity.
 The British Interplanetary Society 
collaborated on the Project Icarus initiative, 
and it has the full support of the original Project 
Daedalus Study Group, which is involved in an 
advisory capacity.
 One of the ways Project Icarus stands out 
from Project Daedalus is its large international 
nature, embracing design team members on 
several major continents located both above 
and below the equator. This model is possible 
due to the use of the World Wide Web, a luxury 
not afforded to the original Project Daedalus 
team.

The BIS KickSat Sprite initiative is an opportunity 
to send a working piece of hardware into space 
for the first time, 80 years after it was set up in 
1933. The project is coming together well with a 
launch planned for 2014. Richard Osborne

Icarus Starfinder Mk 1 would reach 10,000 AU with the Mk 2 out to a distance of 50,000 AU. As with 
Pathfinder, propulsion would comprise a Variable Specific Impulse Magnetoplasma Rocket (VASIMR) 
with additional applications for high-speed interplanetary transport. Adrian Mann

The miniscule size of the Sprite is the very 
justification for its development. The initial 
KickSat Sprite will be sent into space riding 
piggy-back on the third Commercial Resupply 
Service flight together with five CubeSats as a 
secondary payload. BIS

384-389.indd   385 8/29/2013   8:41:00 AM



bis at 80

386  Spaceflight Vol 55 October 2013

 The aim is to progress the Daedalus concept 
to an improved and more credible design, 
in the light of technological and scientific 
developments. The project demonstrates that 
once again the British Interplanetary Society 
is at the forefront of credible speculation in a 
pioneering subject that may someday come to 
fruition.
 The BIS technical committee continues to 
support this project, now managed by Icarus 
Interstellar, a spin-off non-profit organisation 
formed by the members of Project Icarus. The 
project has generated many media articles 
across the world all of which mentioned the 
BIS and gave good publicity. To mention a few, 
this includes: The New York Times (twice), The 
Sunday Times, La Luna (French magazine), 
SpaceBoffins Podcast, and the Sky at Night 
Television show. The project team was also 
in large attendance at the Florida 100 Year 
Starship conference in September/October 
2011, and at the Starship Congress in Dallas, 
Texas in August 2013.

Project KickSat - managed by 
Andrew Vaudin
Project KickSat is an exciting, hands on practical 
project for BIS members which involves 
experimenting with the design, building and 
testing of very small and inexpensive spacecraft 
called ‘Sprites’. The aim is to have them 
launched into Low Earth Orbit (LEO) for just a 
few hundred dollars each. Sprites are the size of 
a couple of postage stamps but have solar cells, 
a radio transceiver and a microcontroller (a tiny 
computer) with memory and sensors. 
 Project Kicksat is a project the BIS are 
involved with in collaboration with Zac 
Manchester, a graduate student in Aerospace 
Engineering at Cornell University, US. 
Essentially the capabilities of bigger spacecraft 
have been scaled down to define the Kicksat. 

The first versions to be launched will be quite 
primitive, transmitting not much more than a 
name and a few bits of data, but it is hoped that 
future versions could include any type of sensor 
to fit inside, from thermometers to cameras. 
The Sprite itself is a CubeSat, a standardised 
small satellite that can host many Sprites and 
launch them into space via a spring loading 

mechanism. Once launched, a world-wide 
network of amateur ground stations will track 
and record the radio signals to demonstrate 
their capabilities.
 The BIS work on Project Kicksat has seen a 
great deal of interest, and tremendous energy 
from members enthusiastically led by Andrew 
Vaudin, with numerous electronics, software 
and radio hacking meetings at the BIS HQ.
 The British Interplanetary was one of the first 
to declare its involvement with Project KickSat 
when a KickStarter crowd-funding project was 
run in October 2011 (which is where the name 
‘Kicksat’ originated). BIS members contributed 
approximately $4,000 to purchase a BIS fleet 
of spacecraft. Although the Sprites are very 
small, this is very exciting as it essentially 
represents the first involvement by our 
members to actually put some hardware into 
orbit. We are very excited about the mission 
which is currently scheduled for a launch in 
January 2014 on the CRS-3/ELaNa-5 mission 
launched by a Falcon 9. 

Project WISP - managed by 
Kelvin F Long
On the practical, technical projects front again, 

Technical development of the Sprites takes place at BIS HQ in London, where periodic meetings allow 
fault-tree chasing with tests in a variety of modes revealing bugs and providing solutions. BIS

The crater Tsiolkovsky on the far side of the Moon has fascinated selenologists since it was first 
photographed in details during the Lunar Orbiter programme. Now it gives its name to a study project at 
the BIS planning a prospective mission involving a variety of surface and in-orbit assets for research at 
this geologically attractive location.  NASA
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the BIS Technical Committee is looking to 
develop a more advanced spacecraft than the 
first generation Sprite. This has resulted in the 
formulation of the Watt Intensity Solar Propelled 
(WISP) Sprite concept, a miniature solar sailed 
Sprite. Design and planning meetings will be 
organised in 2014 once Project Kicksat has 
launched Spite spacecraft into orbit.

Project Pocket Spacecraft
The more ambitious Pocket Spacecraft will 
be a thin-film spacecraft that can be used for 
multiple purposes: Spacecraft and Lander. 
Because of their small sizes, and the fact 
the spacecraft are thin-film, thousands will 
be loaded into an Interplanetary CubeSat 
Mothership which will fly to a destination such 
as the Moon, and deploy the pocket spacecraft 
to orbit the destination and to land, all the while 
communicating with each other, and relaying 
data back to the Earth.
 The initial vehicle is a solar sail disc less 
than 80mm (3.15) in diameter less than a 
twentieth of a millimetre (two thousandths of 
an inch) thick with solar cells, computer, radio 
transceiver and instruments. There is also a 
<34mm (1.33 in) version for atmospheric re-
entry only.
 These pocket spacecraft are solar powered 
with integrated optical and radio transceivers 
and can have sensors including a single pixel 
optical sensor, accelerometer, gyroscope, 
temperature sensor, strain gauges and 
more. For those of a technical mindset, who 
are comfortable with Arduino level software 
development, it will be possible to run their 
own software on Software and Hardware 
Development pocket spacecraft. A web based 
integrated development environment (IDE) will 
be provided, so people can write their code, 
test on a pocket spacecraft simulator and in 
a virtual solar system and upload their design 
to their own software development pocket 
spacecraft.
 The plan is to launch the pocket spacecraft 
on a low energy/weak stability boundary 
transfer from the drop off point to the Moon that 
requires little fuel but will take several months, 
rather than the more direct route that most will 
be familiar with from the Apollo missions. This 
is the fundamental trade off of this mission 
– interplanetary space exploration can be 
achieved at very low cost, but everything takes 
much longer.

Project BEETLE (BIS Experimental 
Extra Terrestrial Landing Explorer) 
- managed by Richard Osborne
Project BEETLE is another practical, technical 
project that is being evaluated for a BIS 
technical project. The BEETLE test vehicles 

will be another attosat sized project to explore 
how small a spacecraft can be, using current 
off the shelf technologies for atmospheric 
descent, as well as to evaluate the feasibility of 
such a small spacecraft for future deep space 
missions, either individually, or as a swarm of 
vehicles. 
 In order to encourage hands-on 
development by members, Project BEETLE is 
designed to be extremely cheap, and for the 
initial testing is based on a small version of an 
Arduino microcontroller board, so members 
can actually build desktop working hardware 
at home. The programming environment is 
deliberately designed to be similar to that for 
Project Kicksat and Project Pocket Spacecraft 
in order for people who learn to code or build 
for one project to be able to transfer their skills 
to the next project.

Project STARDROP (Solar Thermal 
Amplified Radiation Dynamic Relay 
of Orbiting Power) - managed by 
Ian Stotesbury
Project STARDROP looks at an area that is ripe 
for further development, namely the research 
and scoping out of the engineering design and 
construction of one or more platforms with 
in-orbit capability of providing 10 GW of solar 
derived electrical power as storable, useable, 
energy. The main idea is to power a 10,000 
space colony at the L5 point but with spin off 
applications to the beam. This will feed into 
work being done by a team in the US to design 
a 1TW system by 2050.
 Led by Ian Stotesbury, work is underway 
on Project STARDROP, and members are 
welcome to contact the BIS if they wish to 
become involved in any way.

Project Tsiolkovsky - managed by
Nick Yeomans
The Tsiolkovsky far-side project is a proposal 
defining a full end-to-end mission to land 
a roving vehicle on the far side of the Moon 
and return lunar samples to Earth. This would 
then pave the way for the next phase of lunar 
exploration: the establishment of a lunar base, 
for scientific and commercial purposes. The 
Tsiolkovsky mission will also test the feasibility 
of Earth-Moon communications for lunar far 
side operations, in preparation for a lunar base, 
and communication and navigation between 
two vehicles on the lunar surface.
 The scientific potential of the far side was 
considered by mission planners when Harrison 
Schmitt, the first geologist on the Moon, 
proposed the Tsiolkovsky crater as a landing 
site. Communication with Earth would be 
provided by two old Tiros weather satellites 
placed in a special orbit that enabled constant 

communication between the lunar far side and 
the Earth.
 With developments such as the Google 
Lunar X-prize spurring lunar missions 
development, this exciting BIS project led by 
Nick Yeomans, who is currently building up 
a project team to carry out the work, offers 
an ideal opportunity to provide useful input 
on lunar exploration from the BIS. As with 
Project STARDROP, if you are interested in 
getting involved in Project Tsiolkovsky in any 
capacity, please don’t hesitate to contact the 
BIS.

Project SPACE (Study Project 
Advancing Colony Engineering) - 
managed by Jerry Stone
Project SPACE re-examines the Space 
Colonies studies led by Gerard O’Neill in the 
1970s, investigating how the advancements 
since then in materials, technology and other 
areas could lead to improvements in the 
colonies’ design and construction. One aim of 
the study is to report on the effects for life on 
Earth, and other aspects which could include 
solar power satellites.
 Apart from providing a safety net in the event 
of catastrophe striking the Earth – be it man- 
made (which appeared a possibility at the time) 
or through other means – it was shown that 
building the colonies could bring enormous 
benefits to those remaining on Earth. In fact 
O’Neill showed that most of the major problems 
facing the Earth, which are still with us today, 
could be addressed by these vast construction 
projects in space.

In 1975 NASA funded a study into space colonies 
and published this report on design concepts, 
challenges and requirements for a space habitat 
providing accommodation for several thousand 
people. It is now being resurrected under the 
guidance of Jerry Stone. David Baker
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Project 2033
Project 2033 is a soon to be launched study 
for interested members to produce different 
visions for the state of space exploration 
around the 100th anniversary of the BIS.
 The year 2013 is the 80th anniversary 
of the British Interplanetary Society. Much 
has happened throughout the decades 
that members of the society have been 
witness to. This includes the first orbiting 
satellites, the first human in space, the first 
human on the Moon, the Space Shuttle, 
the ISS, too many accomplishments to list 
in one sentence. Our progress with robotic 
explorers has also been highly successful, 
with probes having been sent to nearly every 
solid body in the solar system. This history 
gives us a perspective on how technology 
evolves and how the exploration of space 
has moved forward. 
 For Project 2033, members are simply 
asked to address the following question: In the 
year 2033, at the 100th anniversary of the BIS, 
what will be the state of space exploration? Will 
humans be on the surface of Mars? Will Single 
Stage to Orbit transport be commonplace? 
Will we have a permanent crewed station on 
the Lunar South Pole? Will life have been 
discovered in the depths of Europa? Will we 
have received a signal from an intelligent 
civilization in the galaxy? 
 The scope is designed to be all-embracing 
and deliberately expansive, and can consider 
the scientific, technological, political, 
commercial and socio-cultural dimensions to 

any projections. Also, the use of innovative 
forecasting techniques is encouraged.

Non project activities
In addition to the technical projects, the other 
objectives of the technical committee have 
also been advanced over the last few years, 
most notably:
1. World Ships: Members of the technical 

committee organised a successful 

symposium on World Ships which took 
place on 17th August 2011 at BIS HQ. 
This was a successful event with very 
good attendance, nearly at a full house. A 
Spaceflight magazine feature article was 
subsequently published in the November 
2011 issue (Kelvin F Long, Pat Galea). No 
less than eight papers were produced for 
JBIS which were published in the April/
May and June 2012 issues. In addition 
online blog articles appeared on Centauri 
Dreams and others garnering good 
publicity.

2. Star Maker: A symposium was organised 
on 23 November 2011 at BIS HQ to discuss 
the philosophy of Olaf Stapledon. This was 
a successful event although at around 25 
people present, the attendance could have 
been better. Despite this, it produced a 
magazine article for Spaceflight (Kelvin F 
Long, Richard Osborne) and seven papers 
were written by the speakers for a special 
issue in JBIS which were published in the 
January 2012 issue. Additionally, online 
blog articles such as on Centauri Dreams 
gave the Society good publicity.

3. DragonLab: An invitation was given to 
Richard Godwin, a consultant to SpaceX, 
to present the DragonLab capsule idea 
to the members. This was a fully packed 
lecture which took place on 1 December 
and included several new visitors to the 
BIS HQ. The Technical Committee is also 
exploring the possibilities of using the 
DragonLab capability for the launch of a 
BIS CubeSat.

Space colonies may be the only way humans can realistically plan for developing extraterrestrial 
civilizations and are probably more efficient and less costly than constructing habitats on other worlds. 
The Project SPACE study will examine that possibility. NASA

Colonies of humans in toroidal structures rotating slowly for artificial 0.8 g (the optimum for the human 
frame) are far ahead of anything we can seriously contemplate today but social and physiological 
examination of such habitats mix with psychologists’ views of what will be needed to adapt citizens to 
their new home.  David Baker
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4. Project Daedalus Book: In early 2011 
members Kelvin Long and Pat Galea 
published a book for the Society titled 
‘Project Daedalus: Demonstrating the 
Engineering Feasibility of Interstellar 
Travel’. This book has been a success and 
has been generating good revenue for the 
Society.

5. Engineering The Future Book: Bob 
Parkinson, Richard Osborne and Adrian 
Mann are looking into the possibility 
of producing a book which covers the 
technical projects of the society. The 
working title is ‘Engineering the Future: 
The Technical Projects Associated with the 
BIS’, although this may change.

Project SPACE and Project 2033, the latter managed by Kelvin Long, could integrate consideration of Solar Power Satellites first mooted by Tsiolkovsky almost 
a century ago and studied extensively by Arthur D Little in the 1970s.  David Baker

Right: Achievable now, the Icarus Pathfinder 
depicted in this beautiful rendition by Adrian 
Mann encapsulates the dreams of those who 
formed the BIS 80 years ago and those who 
support its aspirations today - From Imagination 
to Reality. Adrian Mann
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Meet the team!

Graced by a portrait of William Congreve and a splendid model of HOTOL, BIS Headquarters offers library, lecture and seminar facilities throughout the year, 
and a unique archive for formal or informal reference.  David Baker

As Executive Secretary, Suszann orchestrates 
the daily running of the Society. David Baker

Since 1979 the BIS has been located 
at 27/29 South Lambeth Rd, London, 
distinctive to passers by from the 

strong signage on the wall outside (see cover). 
Running the BIS is akin to a military operation, 
the three full-time staff having to integrate 
several different tasks, fill several unscripted 
roles and carry out ad hoc jobs at quick call 
and frequently beyond assigned work hours. It 
is only because of these people that the BIS 
are here at all and gratitude goes to them for 
unstinting effort and a real dedication to the 
aims of the Society. 

Production
Most Members and Fellows receive one or 
more of the Society’s three hard-copy products. 
Spaceflight magazine is produced monthly, 
JBIS appears six times a year and Space 
Chronicle twice a year. With the exception of 
Odyssey, an electronic publication edited by 
Mark Stewart, production of the three print 
magazines is firmly in the capable hands of 
Ben Jones, who has been in this job for 15 
years. 
 Ben is responsible for receiving material 
in various forms from the three editors and 

preparing them for printing and distribution. But 
there is much work between those functions. 
General layout of Spaceflight is suggested by 
the Editor with Ben providing expert advice on 
image sizes, formats and how best to configure 
the text and pictures on a given spread. The 
work of placing and preparing each page for 
print-ready pages is down to Ben.
 But his job does not stop there, for he is also 
responsible for supporting updates to the BIS 
web page and for assisting with the production 

of BIS books. Ben is also backup for checking 
incoming mail, and for receiving and allocating 
review copies of incoming books. 
  

Managing the office
Coordinating the affairs of full-time staff, 
temporary workers and volunteers both 
‘upstairs and downstairs’, is the job of Mary 
Todd, officially the Office Manager. Mary joined 
the team in February 1990 as a typist when 
she also helped with the layout of Spaceflight, 
eventually being responsible for that. Over 
the next several years Mary worked her way 
through the system, adapting to various duties 
and learning every aspect of all the activities 
the staff is called upon to perform. 
 Nothing happens at the BIS without Mary 
knowing about it, coordinating responses 
to Council actions requiring paperwork, 
scheduling of meetings or connecting disparate 
groups. Mary is responsible for compiling 
agendas for the executive committees, writing 
up the minutes and controlling and coordinating 
meetings. The committees embrace media, 
events including lectures and seminars, as well 
as administrative and technical activity.
 Mary organises the diary of events published 
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Office Manager Mary Todd controls the many 
inputs from inside and outside the building.

David Baker

Another day at the office! Mary Todd (foreground) chases late proposals for an event, while Suszann 
Parry checks her international emails.  David Baker

monthly in Spaceflight and is responsible for 
organising information about and queries 
from the Members and Fellows. Managing 
the office includes fielding requests for action 
from volunteers and those responsible for a 
lot of the hidden work that goes on behind the 
scenes.     
 Part of Mary’s success is her affable Scottish 
‘no nonsense’, and downright pragmatic, 
approach. Always willing to discuss a point, a 
peace-broker between opposing points of view, 
Mary always has a quiet and smiling welcome 
for visitors and workers alike. 

Executive Secretary
The President and Council members of the 
BIS make decisions that control the path of 
the Society, its orientation and focus and lay 
down its strategic policies – both internal and 
externally to other groups, bodies, learned 
societies, industry officials and government 
representatives. None of those decisions and 
actions would be enacted throughout the BIS 
and to external bodies without the Executive 
Secretary, Suszann Parry. 
 In effect, the job requires a strong hand 
on the rudder with not only a determined 
commitment to carry out the decisions made 
by Council but also to manage and direct staff, 
volunteers, helpers and assistants toward fixed 
objectives set by Council but managed on a 
day-to-day basis by the staff. 
 The Society has always been steered by 
Executive Secretaries who represent the 
interests of the organisation as a whole but also 
as a link to the wider world of the International 
Astronautical Federation, the IAC and its 
three affiliates – the International Academy 
of Astronautics, the International Institute of 
Space Law and the International Astronautical 
Congress.
 Suszann joined the BIS in April 1986 when 

Len Carter was Executive Secretary and Rex 
Turner was President, recruited to assist with 
a conference and exhibition for Space ’87 
organised for the IAC that year. Shirley Jones 
succeeded Len Carter as Executive Secretary 
in 1991 and Suszann was appointed in 2002, 
having seen all the many and varied facets of 
the Society. 
 Suszann is on three committees at the 
IAF: the Small Societies Committee, the 
Policy Advisory Committee and the Congress 
Selection Advisory Committee. She is the BIS 
representative for World Space Week and 
manages the internal affairs of the BIS through 
its several groups. 
 Suszann is convinced that staff and 
volunteers have turned around a perilous 
situation that threatened the very survival of 
the BIS and gives ‘thanks to everyone who has 
pulled the BIS through some very difficult years, 
losing three staff to redundancies with the rest 
of the work load falling on the shoulders of the 
current staff and all (non staff members) who 
have contributed’. 

Field troops
As the BIS closes in on the date of its 
80th birthday, it is rich in talent, effort and 
perseverance that equip it better than ever 
before to face the challenges of the future. 
This is due in no small part to Ben, Mary and 
Suszann, but it would not have been possible 
without volunteers and helpers in many sectors 
of the Society’s activities.
 With an increase in evening lectures and a 
quadrupling of audience levels, thanks go to 
Steve Salmon and Richard Blogg for manning 

the door and performing the ‘meet and greet’, 
welcoming back stoic attendees and helping 
newcomers feel at ease. Thanks especially 
to Alan Marlow who, in addition to his work 
at the Open University, sets up the video 
recording system and ensures it gets on the 
BIS members-only web site for those unable to 
get in to London. 
 Efforts of Ralph Timberlake and Andrew 
Vaudin are quietly building a robust set of web 
based facilities, a members-only site where 
videos of lectures, historic films and coverage 
of current missions can be viewed, and 
where new membership attractions can be 
found. Thanks also to Paul Elliott who started 
the merchandise sales and organised the 
advert carried in Spaceflight and to Stephen 
Marchant for carrying out vital volunteer office 
support. 
 Thanks too to Mark Stewart for Odyssey, 
a team-effort indeed, with his several merry-
men who help compile, edit, proof-check and 
illustrate this unique BIS product. 
 A very special acknowledgement goes to 
Adrian Mann, whose work has graced the 
pages of Odyssey, Spaceflight and JBIS over 
several years through his illustrations. 
 And then there are those who support the 
BIS in a variety of ways. We acknowledge 
the help of Vix Southgate who can be seen 
manning the desk at shows and events, 
Heather MacRae for promotion and support 
for education to schools and to Jane McArthur 
for her inexhaustible enthusiasm for all things 
space through her many associations from 
UKSEDS to international astronomical and 
astronautical organisations.
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The International Space Station
Operations Summary
16 July – 15 August 2013
By George Spiteri FBIS

Cassidy and Parmitano left the US 
Quest airlock at 11:57 GMT on 16 
July to begin their second EVA of the 

mission, prematurely curtailed when Parmitano 
reported water inside his helmet. Flight 
Director David Korth ordered the astronauts 
back inside Quest and the spacewalk ended at 
13:39 GMT at 1 hr 42min the second shortest 
ISS EVA. Cassidy had completed work on the 
Z1 truss on top of the Unity node to 
install a second set of jumper cables 
to provide power redundancy to 
critical components. Parmitano had 
begun work to complete installation of wiring 
between the US and Russian segments of the 
ISS when he radioed the problem to mission 
control Houston. 
 The other four crewmembers quickly 
opened Quest’s inner hatch to help Parmitano 
take his helmet off, using towels to soak up the 
water. US EMU suits have a 32 ounce drink 
bag and more than a gallon of water for the 
suit’s cooling system. Lead Spacewalk Officer, 
Karina Eversley conceded that ‘ water in Luca’s 
comcap...blocked his ability to hear’ Mission 
Control. Whatever the cause, in the absence 
of gravity, water tends to pool in globules and 

Under the command of Pavel Vinogradov, with Alexander Misurkin, Fyodor 
Yurchikhin, Chris Cassidy, Karen Nyberg and Luca Parmitano, Expedition 
36 has completed three months of its mission at the ISS.

Karen Nyberg participates in onboard training activity in preparation for the grapple and berthing of the Japanese HTV-4, which was installed on the Harmony 
node on 9 August.   NASA

inside the cramped confines of a space helmet 
‘choking or drowning is definitely a possibility’, 
she said.

Back to work
On 17 July, Cassidy and Parmitano stowed 
the tools and equipment used during the 
spacewalk and Nyberg took part in proficiency 
training in her role as Crew Medical Officer. 

Vinogradov spent three days transferring 
unwanted items into Progress 50 and together 
with Misurkin worked on the Russian Vizir 
Earth observation experiment. Parmitano 
conducted maintenance with ESA’s Biological 
Experiment Laboratory (Biolab) inside the 
European Columbus module on 18 July. 
Biolab is a multiuser research facility for space 
biology experiments on microorganisms, 
cells, tissue cultures, small plants and small 
invertebrates. 
 Also this day, Nyberg worked on the 
installation and activation of a fluorescence 
microscope in the Multipurpose Small 

Payload Rack inside the Destiny module 
while Vinogradov and Yurchikhin focused 
on the Russian BAR experiment. All six 
crewmembers also practised another on-
board emergency drill, simulating a fire on the 
Station and evacuated into their respective 
Soyuz vehicles.
 On 19 July, Parmitano spoke to Italian Prime 
Minister Enrico Letta, discussing his recent 
spacewalk and Italy’s contribution to the ISS. 
Cassidy reconfigured power cables inside 
Destiny and cleaned the smoke detectors in 
the Japanese Kibo module. Nyberg conducted 

maintenance on the Oxygen 
Generation System and Misurkin 
worked with the Russian Matryoshka 
radiation detection experiment. 

Yurchikhin spent part of his day compiling an 
inventory of items in the Zarya module and 
later cleaned the air ducts inside the Rassvet 
and Poisk modules.
 The crew had their regular light duty 
weekend of activities on 20/21 July and 
started the week beginning 22 July with 
Nyberg and Cassidy setting up Robonaut2 
(R2) for three further days of tests inside 
Destiny. Cassidy also worked with the 
NASA Advanced Colloids Experiment-1 
(ACE-1) inside the Fluids Integrated Rack, 
observing colloids, microscopic particles 
evenly dispersed throughout materials with 

‘...inside the cramped confines of a space helmet 
‘choking or drowning is definitely a possibility’ she 

said...’
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the potential for manufacturing improved 
materials and products on Earth. Parmitano 
resumed work with Biolab and Yurchikhin and 
Misurkin continued with the BAR experiment. 
Misurkin took part in a graded test on an 
exercise bike to observe his cardiovascular 
system.

Packing Progress
On 23 July, the crew filled Progress with 
further unwanted items and Vinogradov and 
Yurchikhin did some refresher training with 
the TORU telerobotically operated rendezvous 
system in preparation for the next Russian 
cargo vehicle. Inside Kibo, Cassidy replaced 
lamps in the Fluids Physics Experiment 
Facility, reloaded hard drives on portable 
computers and recalibrated the Total Organic 
Carbon Analyser (TOCA) for sample analysis. 
Parmitano inspected safety hardware, such 
as fire extinguishers and breathing apparatus 
and worked to replace a power board in the 
European Drawer Rack, a small facility that 
houses experiments powered autonomously. 
Yurchikhin also conducted maintenance, 
including filling tanks and checking antenna 
switches on the Russian segment.
 Vinogradov and Yurchikhin closed the 
hatches to Progress and conducted leak 
checks on 24 July, having completed stowage 
of unwanted items in the cargo craft. Cassidy 
worked with the NASA physical sciences Binary 

off and involved deploying a simulated Kapton 
film-based radio antenna. 

Progress comings and goings
Progress M-18M/50P was undocked from the 
Russian Pirs module at 20:43 GMT on 25 July 
and fired its thrusters at 23:53 GMT sending it 
to a destructive re-entry over the Pacific Ocean 
40 minutes later. Progress M-20M/52P was 
launched from Baikonur at 20:45 GMT 27 July 
(02:45 local time, 28 July) to perform another 
fast track rendezvous and docking with the 
vacated Pirs module at 02:26 GMT on 28 
July. Progress delivered 1,540 kg (3,395 lb) of 
spare parts including a hastily prepared repair 
kit for Parmitano’s EVA suit, 550 kg (1,212 lb) 
of propellant, 420 kg (926 lb) of water, 28 kg 
(62 lb) of air and 19 kg (42 lb) of oxygen. The 
hatches to Progress were opened later that 
day and Vinogradov led his Russian crewmen 
in devoting most of the next several days 
unloading its equipment.
 Flight controllers at the Automated Transfer 
Vehicle (ATV) control centre at Toulouse, 
France analysed data following an unexpected 
shutdown of one of the three Data Processing 
Units (DPU 3) on 28 July in ESA’s ATV-4. This 
followed an earlier issue with DPU 2 on 22 July 
leaving ATV operating on its sole remaining 
DPU. After ground testing, engineers 
reintegrated the DPUs and all three were 
performing normally the next day.

Luca Parmitano performs a short EVA before water leaks into his helmet, aborting the space walk at 1 hr 42 min. NASA

Colloidal Alloys Test-3 (BCAT-3) experiment 
whilst Parmitano focused on the similar Binary 
Colloidal Aggregated Test-4 (BCAT-4). Nyberg 
installed a centreline berthing camera system 
inside the US Harmony node in preparation 
for the arrival of the Japanese HTV-4, 
Kounotori-4 (White Stork-4) and Misurkin 
continued with the Russian Vzaimodeistviye 
experiment which observes the interactions 
between crewmembers from different cultural 
backgrounds.
 There was more refresher training with 
the TORU system on 25 July for Vinogradov 

‘Vinogradov and Yurchikhin 
closed the hatches to Progress 
and conducted leak checks...’

and Yurchikhin, while Misurkin returned to 
the Matryoshka study. Cassidy worked inside 
Kibo on the JAXA Marangoni experiment 
which is part of the Fluid Physics Experiment 
Facility and Parmitano replaced hardware for 
an experiment that observes how different 
fuels burn in microgravity and Nyberg updated 
software for various Station computers.
 The Russian crewmen had a light duty 
day on 26 July due to the weekend arrival of 
Progress 52. Parmitano followed in Cassidy’s 
footsteps and performed the second simulated 
demonstration of remotely controlling a rover 
from space (Spaceflight, Vol 55 No 9, p332). 
The test picked up from where Cassidy had left 
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 Nyberg, Cassidy and Parmitano spent 
most of the week beginning 29 July with on-
board robotics inside the Cupola for HTV-4’s 
imminent arrival. The three crewmembers also 
collected blood pressure data in support of the 
Ocular Health payload. On 30 July, Nyberg 
and Parmitano worked with the Reaction Self 
test, which looks at how fatigue affects crew 
performance. Cassidy deployed upgraded 
Ethernet equipment inside Kibo and Parmitano 
conducted maintenance on the thermal control 
system in the Columbus module.
 The following day, Cassidy spent four hours 
removing and replacing EXPRESS Rack 7 with 
a Biological Rack 
Interface Controller 
(BRIC) inside 
Destiny. Yurchikhin 
and Misurkin began several days’ reviewing 
procedures for their next two EVAs. Nyberg 
began two  days of work with the InSPACE-3 
experiment on 1 August, which examines 
colloidal fluids while Parmitano installed a 
microscope and did further maintenance with 
Biolab. 
 Cassidy worked with flight controllers to 
perform a communication hardware check 
and maintenance on the Multipurpose Small 
Payload Rack Combustion Chamber inside 
Kibo and Yurchikhin worked on the Russian 
Calcium experiment, which studies the effects 
of microgravity on the solubility of calcium 
phosphate in water. Misurkin focused on the 
Russian Cascade study investigating the 
cultivation of micro-organisms and animal and 
human cells.

White Stork flies
The fourth Japanese H-II transfer vehicle was 
launched by H-IIB rocket at 19:48 GMT on 

3 August (04:48, 4 August local time) from 
Tanegashima, Japan, carrying 3.6 tonnes of 
pressurised and unpressurised supplies to 
the ISS, including research experiments for 
Kibo, two Orbital Replacement Units (ORUs), 
a spare Main Bus Switching Unit (MBSU) in 
addition to a spare Utility Transfer Assembly 
(UTA) to keep the Station’s electrical systems 
operating smoothly. 
 Receiving most attention by the media was 
Kirobo (‘Hope robot’), a small Japanese talking 
humanoid robot, 34 cm (13.4 in) tall, designed to 
speak Japanese and one of two robots built by 
the University of Tokyo’s Research Centre for 

Advanced Science 
and Technology. 
Kirobo will ‘work’ 
with Japanese 

astronaut Koichi Wakata after he arrives later 
this year and is aimed at developing new robot-
human interactions for long duration space 
missions.  
 R2 was powered up and put through another 
round of ground commanded tests on 5 August 
and controllers at NASA’s Marshall Space 
Flight Center commanded R2 to grab and use 
a disinfectant wipe from a task board. Nyberg, 
Cassidy and Parmitano continued with further 
robotics training while Yurchikhin and Misurkin 
checked out their Russian Orlan EVA suits and 
Vinogradov conducted various maintenance 
activities inside Zvezda.
 On 6 August, Cassidy donned a specially 
equipped vest, gloves and a 3D visor and sent 
verbal commands to manoeuvre R2’s head, 
arms and fingers, following which R2 was 
disassembled and stowed away. Parmitano 
attempted to repair a faulty video cable inside 
Quest while Yurchikhin and Misurkin continued 
with four further days of EVA preparations. 

Cassidy and Nyberg spent 7 August checking 
out the pair of bowling ball sized satellites 
known as the Synchronised Position Hold, 
Engage, Reorient, Experimental Satellites 
(SPHERES) inside Kibo. 
 The astronauts put the satellites through a 
dry run in preparation for the Zero Robotics 
tournament that took place on 13 August 
involving teams of middle school students 
from various US states who gathered at the 
Massachusetts Institute of Technology (MIT) to 
determine which teams’ algorithms did the best 
job of commanding the free-flying satellites 
through a series of manoeuvres.    
 Cassidy and Nyberg conducted their final 
robotics training on 8 August. Parmitano 
teamed up with Cassidy to participate in a 
periodic fitness evaluation, taking it in turns to 
work out on the Cycle Ergometer with Vibration 
Isolation and Stabilisation (CEVIS), while the 
other took blood pressure measurements.   
Vinogradov and Misurkin repaired the Russian 
Chibis-M lower body negative pressure 
device. The cosmonauts also worked with 
the Vynoslivost experiment, which looks at 
material fatigue in the space environment.

Named ‘White Stork 4’, HTV-4 arrives at the ISS with more than 6 tonnes of cargo. NASA

‘Progress delivered...spare parts 
including a hastily prepared repair kit for 

Parmitano’s EVA suit...’

‘Cassidy and Nyberg spent 7 
August checking out the pair of 
bowling ball sized satellites...’

White Stork landing
HTV-4 was grappled by Canadarm2 at 11:22 
GMT on 9 August and berthed to Harmony’s 
Earth facing port at 15:38 GMT. The crew 
entered Kounotori the following day and spent 
the weekend of 10/11 August unloading its 
supplies. Canandarm2 removed an exposed 
pallet from HTV-4 on 11 August and handed it 
off to the Japanese robotic arm for installation 
outside Kibo.   
 On 12 August, Yurchikhin and Misurkin began 
three further days of EVA preparations and 
Vinogradov performed various maintenance 
tasks inside Zvezda, replacing batteries and 
mating telemetry connectors.
 On 13 August, Parmitano worked 
inside Tranquillity’s Waste and Hygiene 
Compartment, replacing a pre-treat tank and 
reconfigured the Water Recovery System 
recycle tank. Vinogradov and Misurkin 
conducted maintenance tasks including 
charging batteries for a photo spectral system 
and updating the inventory management 
system. On 14 August while Vinogradov 
cleaned vents and screens inside Zarya and 
performed various maintenance tasks in the 
Russian segment. Yurchikhin and Misurkin 
performed final preparations on the eve of their 
EVA on 15 August. Cassidy and Nyberg worked 
inside Kibo, conducting valve measurements.
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The editor welcomes letters and emails for 
publication but regrets that he is unable 
to acknowledge or reply individually. 
Those sending letters via email – sf@
bis-spaceflight.com – should remember 
to include their address. Letters may be 
edited.

Sir: I have just spent a happy (mainly) hour 
reading the latest issue of Spaceflight (Vol 
55 No 9 which landed on my doormat. And 
once again, with no flattery intended, I was 
impressed by the wealth of information 
contained within; it really is ‘required reading’ 
for anyone who wants to keep up to date with 
the latest developments in astronautics. 
 There are many interesting and hopeful 
developments taking place, as we see from 

 ‘Using a SABRE powered TAT, no places 
on the surface of the Earth would be more 
than 60 minutes apart.’ The book that first 
inspired my interest in space travel (and in 
many ways led to my becoming a space artist) 
was The Conquest of Space by Willy Ley with 
wonderful photographic paintings by Chesley 
Bonestell, published in 1949 (1950 in UK). 
 The first section of these is a series 
showing a ‘transcontinental rocket ship’ 
making a sub-orbital hop from Long Island 
to a landing in Europe: see illustration, 
which actually first appeared, in colour, in 
Pic magazine in 1947, under the title ‘From 
Coast to Coast in 40 Minutes’. This shows the 
vehicle at an altitude of 125 miles, ‘about the 
last instant in which the rocket motor is still 
working’.
 Humans have at least succeeded in 
landing on the Moon, the subject of later 
paintings (though in a very different craft!), 
but one really would have thought that, further 
objectives of space flight apart, we should 
by now at least have an SSTO offering the 
sort of journey times promised by Bonestell’s 
rocket plane, and now looking tauntingly close 
thanks to SABRE and Skylon.

David A. Hardy, FBIS
Birmingham, England

‘From Coast to Coast in 40 Minutes’, which appeared in Pic magazine in 1947. Chesley Bonestell

articles like ‘Britain in Space’ (p. 324) and 
‘Burn like Thunder!’ (p. 338). But always 
the optimistic side of these is tempered by 
the realities of political will and, of course, 
money – as we see from ‘Does the Emperor 
really have any clothes?’ (p.329) and Stephen 
Ashworth’s ‘The future of space flight: The 
case for growth’ (p.351).  My attention was 
caught by the closing words of the first of 
these:

A drawn SABRE; 
Skylon’s time has come

Sir: I would like to compliment Joel Powell for 
his article ‘Coming of the Titans’ (Spaceflight 
Vol 55 No 8 pp302-307). Stories about 
these old rockets reminds me when I was a 
boy visiting Cape Canaveral in the 1950s. I 
would go across to Cocoa Beach and watch 
the missiles go up, explode, come down or 
occasionally soar into space. Nobody knew 
much about them at the time while the Cape 
area was a hunting ground for fishermen and 
a few folks on vacation. 
 The place got ruined when NASA moved in 
and the astronauts brought Hollywood to the 
beach area. Motels got cluttered and people 
from out of state moved in to get jobs but for 
me the place went downhill. There is a lovely 
old Motel right in Cocoa Beach where the 
British Navy guys used to rest up during their 
Polaris missile training off the coast. Could 
those boys drink! Then the Moon mission 
people moved in and the real estate prices 
went sky-high.
 Reading Joel Powell’s article took me back 
to the good old days when more history got 
buried in the Atlantic than made it into space. 
Never see those days again and that’s for 
sure. I got to head up a major aerospace 
company and saw the rot that came in 
with dollar cheques flying out of DC like 

Mighty Titans and rocket boys
snowflakes at Christmas in the Rockies. There 
was always too much money and too many 
dual contracts to make it work. And people 
wonder why NASA is going out of business. 
 Don’t use my name. I am still a consultant 
for these folks and read your magazine with 
interest. But it cuts deep when tax dollars go 
to prop up failing projects and job-tickets get 
thrown around by politicians caring little about 
our space programme. Few people remember 
the days when we used to see those old 
Titans and Atlas rockets fire off and want to 
ride them into space. Really like these articles 
that bring it all back. Give us more of them!   
  
(identity supplied but name withheld)

(For more information about Cape Canaveral 
read Joel Powell’s book ‘Go for Launch’ by 
Apogee Books. - Ed)

A Polaris A1 missile at Cape Canaveral ready for 
a test firing. USN
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New BIS Members
Annalea Beattie, Victoria, Australia

David Sivolella, Hemel Hempstead, UK
Mark Shackelford, Texas, USA

Brian Bussell, York, UK
Dmitry Faifman, Modiin, Israel

John Haigh, Knaresborough, UK
Robert Cronkhite, New York, USA

Will Green, London, UK
Nigel Banerjee, Surbiton, UK

Ross Jahanashahi, London, UK
Helen Trevorrow, London, UK

Simon Boyde, Wanchai, Hong Kong
Mark Ford, Voorhout, The Netherlands

Dan Fries, Stuttgart, Germany
Gavril Sfechis, Bistrita, Romania
David Parker, Whyalla, Australia

Jonathan Swan, Massachusetts, USA
Martin Mikkelsen, Copenhagen, Denmark

Neil Rickards, London, UK
Denis Payne, Blacktown, Australia

Claire Hodge, Surrey, UK
Chris Pegrum, Kent, UK

The May/June 2013 issue of the Journal of the British Interplanetary Society is now 
available and contains the following papers:

On the Possibility of Detecting Class A Stellar Engines using Exoplanet Transit Curves

Asteroid Control and Resource Utilization

Application of COTS Components for Martian Surface Exploration

In-Orbit Construction with a Helical Seam Pipe Mill

The Effect of Probe Dynamics on Galactic Exploration Timescales

Innovative Approaches to Fuel-Air Mixing and Combustion in Airbreathing Hypersonic Engines

Gravitational Assist via Near-Sun Chaotic Trajectories of Binary Objects

Copies of JBIS, priced at £15 for members, £40 to non-members, 
P&P: UK £1.50, Europe £3.50, Rest of the World £3.50 

Back issues are also available and can be obtained from The British Interplanetary Society
27/29 South Lambeth Road London SW8 1SZ  England

JBIS Journal of the British
Interplanetary Society

The BIS’ 80th Anniversary
11-13 October 2013

Join us in celebrating the Society’s 80th Anniversary in its founding city, Liverpool – partners and friends 
welcome. Gather in the bar of Jury’s Inn on Friday 11th October at 19.30 for a ‘meet and greet’.

Official proceedings begin on Saturday morning with a schedule of talks from the President and Past-
Presidents, Skylon update from Alan Bond and Reports on the Society’s current and future projects. The 
celebrations will continue with the Anniversary Dinner at the Jury’s Inn.

Saturday 12 October
A schedule of talks has been arranged in the Lecture Theatre at the World Museum (William Brown Street, Liverpool, L3 8EN). Registration will 
commence at 10.00 followed by a welcome from the President at 10.30. During the day there will be an opportunity to visit the 5 floors of the museum 
and the Space gallery on the 5th floor where you will find exhibits of rockets, telescopes, meteorites, Moon rock and interactive computer displays.

Anniversary Dinner
A dinner will be held at the Jury’s Inn Hotel with a Welcome drink at 19.30 and Dinner at 20.00. A well-known celebrity guest with space connections 
will speak after dinner. Tickets, at £45 per person, include the 3 course dinner and a half bottle of wine.

Sunday 13th October 
Take the opportunity to visit Spaceport (Seacombe, Wallasey, CH44 6QY) via the Mersey Ferry; visit 81 Dale Street, the first BIS office or take a 
walk around Liverpool.

Accommodation
Rooms have been reserved at Jury’s Inn for 11th and 12th October at £105 per night including breakfast and should be booked direct with the hotel 
quoting reference BRIT111013. This rate is only available for a 2 night booking.
Jurys Inn Liverpool Hotel, No. 31 Keel Wharf, Liverpool, L3 4FN. Tel: +44 (0)151 244 3777 
www.jurysinns.com/our_locations/liverpool

Registration Fees
Members: £15 Non-Members: £25 Students: £10

www.bis-space.com
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BIS Lectures and Meetings

Lectures
Venue: Lectures will be held at BIS HQ, 27/29 South Lambeth Road, 
London, SW8 1SZ, unless otherwise stated.

Members can attend free of charge. Places must be booked in advance, 
online or by post. Each member may also obtain a free ticket for one 
guest subject to availability of space. 

Non-Members are able to attend the Society’s lectures for a fee. You 
can order a ticket online or by post (please make cheques payable to the 
British Interplanetary Society). If oversubscribed Society Members will 
be given priority.

If applying by post please send an sae. If applying via our website the 
confirmation receipt is your entry ticket.

If, for reasons outside its control, the Society is required to change the date 
or topic of a meeting, every effort will be made to avoid inconvenience to 
attendees either by notice of change in Spaceflight/JBIS, on our website 
or by special advice to each participant.

JUpiter ICy moons Explorer (JUICE): The First 
Large ESA Cosmic Vision Mission
Athena Coustenis
12 September 2013, 7 - 8.30 pm

The Jupiter Icy Moons Explorer (JUICE) mission selected by ESA as 
the first large mission within the Cosmic Vision 2015-2025 plan, is being 
developed to address questions regarding the Jupiter system and its 
satellites, with a focus on the largest moon, Ganymede. The over-arching 
theme for JUICE is the emergence of habitable worlds around gas giants 
taking into account the requirements involving the presence of organic 
compounds, trace elements, water, energy sources and a relative 
stability of the environment over time.

For Europa, two targeted flybys are planned, with a focus on the chemistry 
essential to life, including organic molecules, and on understanding the 
formation of surface features and the composition of the non water-ice 
material, leading to the identification and characterisation of candidate 
sites for future in situ exploration. 

The JUICE mission is planned to be launched in mid-2022, with a backup 
opportunity in August 2023. It will arrive at Jupiter in January 2030 after 
7.6-years using an Earth-Venus-Earth-Earth gravity assist sequence and 
is foreseen to last for 3 and a half years.

From Imagination to Reality 2
14 September 2013, 9 am - 6 pm

An all-day Space Event.

Built on the BIS motto, From Imagination To Reality, looks at the ideas that 
first took hold in ‘the imagination’ – books, paintings, film and television, 
and sees how they have become ‘the reality’ – maybe not at the current 
time, but could very well happen in the future – even if it is the far future?

Based on the success of the first such event last year – From Imagination 
To Reality 2, examines the commercialisation of space, borrowing it’s 
alternative title from a quote by that most famous of visionaries, and 
founder member of the BIS, Sir Arthur C. Clarke.

From Imagination To Reality 2 will include features on what certainly has 
come about, communications satellites; what is soon to come about, 
the first steps with space tourism; what should come about, the totally 
re-usable shuttle; what could potentially come about – mining the vast 
resources of the asteroids; what will eventually come about, ‘Life on 
Mars’; and, perhaps the most grandiose of all, what if the fledgling ideas 
of space colonies or world-ships finally comes about? Could we – at 
some point – all be living in self-contained artificial worlds, on our way 
to the stars – as envisioned in so much fiction? From Imagination To 
Realty 2 examines the possibilities…space exploration and settlement. 
It will bring together scientists, policy makers, sociologists and political 
philosophers.

You can register online at www.bis-space.com or by requesting a 
registration form.

Man in the Solar System: A Very British Approach
Alan Bond
2 October 2013, 7.30 pm

Venue: Bath Royal Literary and Scientific Institute, Bath, BA1 2HN

In the 1980s a promising new propulsion concept was investigated in 
the UK leading to a 2-1/2 year intensive study of a single stage to orbit 
reusable space launch vehicle called HOTOL. HOTOL was studied by 
British Aerospace and Rolls-Royce but abandoned because of lack of 
Government support at the end of the 1980s. 

The project was not abandoned however by its inventors and in 1989 
Alan Bond, Richard Varvill and John Scott created Reaction Engines Ltd 
to continue to pursue the concept. The result has been the SKYLON 
Spaceplane and its SABRE powerplant. In studying the requirements for 
the Spaceplane a number of additional studies have been conducted 
into space transport infrastructure and missions to Mars. This talk will 
describe these studies and the experimental development which has 
taken place to date to bring SKYLON to fruition.

The BIS’ 80th Year Anniversary
11-13 October 2013

See page 397 for details.

The Nervous System of a Starship
Pat Galea
17 October 2013, 7.30 pm

Venue: Bath Royal Literary and Scientific Institute, Bath, BA1 2HN

Sending a ship to the stars has many daunting technical challenges. 
Discussion often focuses on propulsion but control and communication 
over the vast distances and timescales involved is also a formidable 
challenge. 

This lecture will discuss how advanced computation and communication 
technologies such as machine learning and gravitational lensing can 
be used to build ships which can work reliably and autonomously over 
centuries, and communicate their status and their data to Earth.

Project Icarus - Update and Concept Design
22 October 2013

Workshop/Sympoism - 9.30 am - 4.30 pm
Eveniing Lecture - 6.30 - 8.30 pm

This is an open workshop/symposium hosted by the British interplanetary 
Society in collaboration with Icarus Interstellar.

In late 2009 Project Icarus was launched to design a fusion powered 
interstellar space probe as a follow up to the renowned BIS Daedalus 
project. Three years later following much research and study the project 
team have held an internal design competition to create the first formal 
Project Icarus concept designs. At this workshop and symposium the 
team will introduce their work and designs with the intent to agree the 
best overall design and systems to move forward to the next design 
phase. 

The evening lecture will be a summary of the design competition and the 
day’s events.

Apollo 13 Book Signing
David Baker

13 November 2013, 7 - 8.30 pm

A party to acitivites in Mission Control during the flight of Apollo 13 and 
its recovery from near catastrophe, David Baker is hosting a signing of 
his latest book, Apollo 13 - An Insight into the development, events and 
legacy of NASA’s ‘successful failure’. David will present a visual recap on 
behind-the-scenes events while he was in Mission Control, working in the 
Mission Evaluation Room during those critical days in April 1970. The talk 
will revisit technical aspects of the flight and discuss the mood in Mission 
Control. Was the film faithful to reality? How close did the crew really 
come to death? All proceeds from the sale of this book will go to the BIS.
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