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O ne of the most serious concerns that we face today, is the rapidly dwindling resources of fossil fuels. With the world population stead-
ily increasing, having recently passed the seven billion mark, the demand for energy can be expected to increase accordingly in years 
to come. Scientists in Kuwait predict that world conventional crude oil production will peak in 2014 -- almost a decade earlier than 

some other predictions. 
     A recent report finds that we are entering an era of slow and expensive oil as resources get harder to find, extract and produce. Major new 
discoveries, such as those announced recently in the Gulf of Mexico, will only delay the peak by a matter of days or weeks. Simply maintain-
ing global production at today's level would need the equivalent of a new Saudi Arabia every three years.    
     Scientists have developed several models to forecast the peak, and some put the date at 2020 or later. One of the most famous forecast mod-
els, called the Hubbert model, accurately predicted that oil production would peak in the United States in 1970. The model has since gained in 
popularity and has been used to forecast oil production worldwide. However, recent studies show that the model is insufficient to account for 
more complex oil production cycles of some countries. Those cycles can be heavily influenced by technology changes, politics, and other fac-
tors. 
     A new study describes development of a new version of the Hubbert model that accounts for these individual production trends to provide a 
more realistic and accurate oil production forecast. Using the new model, the scientists evaluated the oil production trends of 47 major oil-
producing countries, which supply most of the world's conventional crude oil. They estimated, that worldwide conventional crude oil produc-
tion will peak in 2014, years earlier than anticipated. The scientists also showed that the world's oil reserves are being depleted at a rate of 2.1 
percent a year.  
     The capacity to meet projected future oil demand is at a tipping point and  we need to accelerate the development of alternative energy fuel 
resources in order to ensure energy security and reduce emissions. 
     Dr Oliver Inderwildi, Head of the Low Carbon Mobility centre at the Smith School, said: “The common belief that alternative fuels such as 
biofuels could mitigate oil supply shortages and eventually replace fossil fuels is a pie in the sky. There is not sufficient land to cater for both 
food and fuel demand. Instead of relying on those silver bullet solutions, we have to make better use of the remaining resources by improving 
energy efficiency. Alternatives such as a hydrogen economy and electric transportation are not mature and will only play a major role in the 
medium to long term.” 
     “We have to face up to a future of oil uncertainty much like the global economic uncertainty we have faced during the past two years. This 
challenge will have a longer term effect on our economies unless swift action is taken by governments and business. We all recognize that oil 
is a finite resource. We need to look at other low carbon alternatives, and make the necessary funding available for research, development and 
deployment today, if we are to mitigate the tipping point. 
     The report also raises the worrying issue that additional demand for oil could be met by non-conventional methods, such as the extraction of 
oil from Canada’s tar sands. However, these methods have a far higher carbon output than conventional drilling, and have been described as 
having a double impact on emissions, owing to the emissions produced during extraction as well as during usage. 
      In considering the use of  alternate sources of energy, an examination of conventional thinking today presents the following facts;  Nuclear 
Power – it requires uranium ores that face depletion, as with oil and gas. Hydrogen — is unsuitable for passenger aircraft. Wind and Solar — 
unable to deliver required quantities. Unsuitable for passenger aircraft.  
     Can we continue to carry on as we are now, consuming fossil fuels, endangering the environment, and protecting current commercial inter-
ests? Is it wise to ignore revolutionary ideas, leaving it to future generations to sort out the planet? 
     Maybe its time to investigate alternative approaches, consider alternative technologies, remain open to new ideas, and support radically new 
and exotic research projects to be ready for future energy needs. The biggest deterrent to scientific progress today however, is the refusal of 
some people, including scientists, to believe that things that seem amazing, can actually happen!  
     A more promising green fossil-fuel alternative is biofuel to move away from petroleum-based jet fuel. CAAFI (Commercial Aviation Alter-
native Fuels Initiative) favors "drop-in" fuels that work within existing infrastructures—that is, they are interchangeable with fossil fuels and 
require no alterations to aircraft or airports. These alternatives include liquids from both renewable plants and nonrenewable coal and natural 
gas sources that are better than an oil refinery on a greenhouse gas (GHG) life-cycle basis. They have the same safety and density as fossil fu-
els, They would not alter planes’ performance, range, or capacity to carry passengers 
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I t would be good if we could kick our current addiction to oil, and adopt clean energy sources. For over a decade, we've been monitoring 
various new energy experiments, but they have yet to produce commercial scale results. Climate change has now added a new sense of 

urgency. Our civilization depends on energy, but we can't allow oil and coal to slowly bake our planet 
     So lets look at a sampling of some of the radical experiments of the past and look at some of the exotic ideas being investigated for pro-
pulsion in the future.  
     Excluding nuclear power, solar energy and wind, the world’s energy requirements are dependant almost entirely on fossil fuel deriva-
tives. From small gas engines, to automobiles, trains, ships, aircraft and manufacturing machinery, all are dependent on oil. Without this 
precious commodity, the world as we know it today, would drop back into the dark ages. And you can’t fly an airplane by having horses 
drag it through the air! So lets take a look back then fast forward to examine some of the bizarre ideas now being contemplated for man-
kind's ability to continue flight through the air and outer space. 
     Samuel Pierpont Langley was a significant pioneer in the early days of aeronautical research. Born in 1834, he spent much of his early 
life pursuing an interest in astronomy and eventually became a professor of mathematics and physics.  
     In 1886. he became fascinated by a presentation on the flight of birds at a conference he was attending at the American Association of 
the Advancement of Science. Sometime later, Langley methodically explored the measurement of atmospheric properties as well as the 
aerodynamic force on flat plates. He also described the effect of aspect ratio on lift, propeller design, the movement in center of pressure as 
it relates to stability and control, and the power required for flight. This research convinced Langley, that heavier-than-air flight, using me-
chanical engines was not only practical, but within the limits of technology available at the time. 
     Using steam-powered sub-scale flying machines that he called "aerodromes" (from the Greek aerodromoi, or "air runner"), seven differ-
ent aerodrome designs, numbered 0 to 6, were constructed, and aerodrome no. 5 proved to be the most successful. Weighing in at 26 lb, the 

design featured twin tandem wings with highly cambered airfoils and two propellers driven by a 1-hp steam engine. 
On May 6, 1896, following a failed launch of his seventh design, aerodrome no. 5 flew about 3,300 ft. for over 90 
seconds. This noteworthy event, marked the first time in history that a heavier-than-air aircraft had successfully 
completed a sustained flight under its own power. 
     Later in July 1933, over the Oakland California Airport, a silent plane slanted across the sky trailing a thin rib-
bon of white vapor. They had seen, for the first time in history, a man fly on wings powered by steam! Two broth-
ers, George and William Besler, had  achieved the dream of Maxim, Langley, and other pioneers of flight. Through 
their work, the steam-driven airplane, long talked about, long planned, had become a reality. 
     During the demonstration, their blue machine, a conventional Travel Air biplane with William Besler at the con-
trols, sped down the runway and climbed into the air without a sound, except the low whine of the propeller and the 

hum of wind through the wires.  
     Three times, the blue plane blazed a steam trail into the air, taking off, landing, circling about, remaining aloft for five minutes at a time. 
The constant, wearing vibration of the gas engine was gone; the smooth push and pull of steam power had supplanted it. Each time, as the 
machine swooped down and the wheels touched, Besler pulled back a small lever at the side of the cockpit, and the steam engine at the 
nose of the ship instantly raced into reverse, whirling the propeller backward to act as a powerful brake and reduce the landing run to a 
minimum. 
     Powering the plane, was a two-cylinder, compound, double-acting, V-type, 180-pound engine, developing 150 horsepower. Its high-
pressure cylinder had a three-inch bore and a three-inch stroke; its low-pressure cylinder has five and a quarter-inch bore and a three-inch 
stroke.  
     Because, above a thousand feet, steam-driven planes would be as silent as soaring birds, they would have particular value in military 
work. Noiseless war planes have long been sought. But muffling gasoline engines, reduces their power to such an extent, that the plan is 
impractical. The new power plant, silent by nature, would permit long-distance raids above the clouds by ghost ships giving off no telltale 
drone of motors to warn the enemy or to aid in directing anti-aircraft fire. 
     Most spectacular of all, are the possibilities of steam on the airways of the stratosphere. In the thin atmosphere of 
this region, ten miles or more above the surface of the earth, experts agreed that the high-speed transport ships of 
the future will fly. Here there are no clouds, no storms, and the steady trade winds of the upper blue will increase the 
speed of long distance passenger, mail, and freight machines. 
     Now consider the steam engine. It loses no power at all with altitude and gains in efficiency the higher it goes! This 
is because the pressure on the exhaust is less in thin air than at sea level. Thus the perfection of the flying steam engine is a vital step to-
ward conquering the stratosphere. 
     Ever since Henri Giffard, in 1852, navigated the air in the world’s first dirigible, creeping along near the outskirts of Paris at seven 
miles an hour propelled by a clumsy three-horsepower steam engine weighing 462 pounds, there have been proponents of steam power for 
aircraft. 
     Many of the pioneers of flight, before the perfection of the gas engine, sought to fly by steam. In 1894, Sir Hiram Maxim, the English 
inventor, spent $200,000 building a gigantic multiplane, weighing 8,000 pounds and having a wing area of almost 4,000 square feet. 
Driven by a 363 horsepower steam engine and two eighteen-foot propellers, the giant craft reached thirty-six miles an hour on special 
tracks built to hold it down during the preliminary tests. Its lift at this speed was so great, that it tore loose from the tracks, crashed over on 
one side, and demolished itself. 
     After 1903 and the success of the Wright Brothers, steam power for aircraft was practically lost sight of. Gasoline engines made such 
rapid advance in lightness and reliability, that they came into universal use in aviation. Recently, however, the advantages of steam power 
have again been attracting an increasing amount of attention. 
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                                Flying on a Wing and an Isotope Nuclear Powered B-36 Project   
     Sometimes known as the Crusader, the Convair NB-36 was intended to prove the feasibility of 
carrying a nuclear reactor in flight, towards an eventual goal of a nuclear-powered aircraft with 
unlimited endurance. The NB-36H was built using components from a B-36 destroyed in a tornado 
with a new nose compartment, heavily lined with lead and thick yellow tinted glass, to protect the crew from radiation. The consequences 
of an NB-36H crash were so frightening, that several support planes, including one filled with a team of paratroopers, followed the aircraft on 
every flight. Should the NB-36H crash or have to jettison its reactor, they would jump and secure the site and help with clean-up. A hotline to 
the president's office was set up in case of disaster. It was nearly used on one flight when a smoke marker went off in the reactor compartment. 
 The European Space Agency (ESA) says initial testing of a new 

plasma drive for spacecraft has been a success.  
     The "double layer thruster", is a new kind of ion drive which could 
give much more power than existing versions. 
     It works by accelerating charged particles between two layers of argon 
plasma gas where the atoms have been stripped of electrons. 
     ESA says it has "proven the principle", and will proceed with simula-
tions and perhaps bigger prototypes. ESA already uses an ion drive on its 
Smart 1 Moon probe, and the US space agency Nasa deployed one on 
Deep Space 1, which flew out to Comet Borrelly in 2001. 
Different chemistry 
     The concept is very different from a conventional rocket engine pow-
ered by chemical reactions. Gas is ionized and the ions accelerated in a 
magnetic field, producing a small thrust. Although far less powerful than 
a chemical engine, an ion drive of realistic size can operate for much 
longer; for deep space missions it may prove a much better option. 
     The new version of the ion drive concept uses a different way of accel-
erating ions. 
     Essentially, the concept exploits a natural phenomenon we see taking 
place in space. 
     When the solar wind, a plasma of electrified gas released by the Sun, 
hits the magnetic field of the Earth, it creates a boundary consisting of 
two plasma layers. Each layer has differing electrical properties, and this 
can accelerate some particles of the solar wind across the boundary, caus-
ing them to collide with the Earth's atmosphere, and create the aurora. 
     Esa believes double layer drives could be as small and economical as 
the one on board Smart 1, but much more powerful, which would enable craft to accelerate and decelerate faster. 

Gravitron Drive with a Rapidly Spinning Disk (RSD)  
Propulsion without Propellant  

     To date, no replacement supersonic passenger aircraft has materialized. The Aviation Industry has no real idea of what is going to super-
sede the jet engine. And, while conceding that for future space travel, there is a need for a 'total conceptual renewal' of the current technology, 
the Space Industry is still using relatively primitive rocket boosters and sometimes even nuclear power plants are deployed in their vehicles. 
     There is a growing feeling that the answer is the much needed and long awaited 'alternative energy source' which is 'just around the corner'. 
But those who have the ability to make a difference, give every impression of being reluctant to take a truly giant step for Mankind, and turn 
that corner. 
      The challenge is to find an alternative source of power. To replace traditional jet engines and rocket propulsion with clean, green, new 
technologies. 
     To be achieved, is the building a radically different propulsion system for both passenger air transport and human space travel – nothing 
less than total conceptual renewal. This could be done by developing a superior power source, harnessing a highly efficient thrusting capabil-
ity, a Gravitron Drive, utilizing a rapidly spinning disk (RSD). 
     Imagine a craft powered by a totally clean, silent, efficient technology that takes off vertically, right there, from the departure gate. Imagine 
an alternative to the use of explosive forces to generate power and motion. Imagine a rapid people mover. And imagine a mode of transport to 
any destination on Earth, in a fraction of the time it takes at present. 
     Compared with the burning of fossil fuels in traditional jet engines, and the crudeness of brute force rockets, we consider the RSD solution 
to be the foundation for the ultimate quantum leap in aircraft design. 
     Current technology used in the aerospace industry is well overdue for a major upgrade. The Space Shuttle is neither the safest nor the most 
economical of low Earth orbit vehicles. Furthermore, humans cannot venture into deep space safely within realistic time schedules. These are 
not the only reasons for the much needed aerospace industry upgrade, there are serious problems with global climate change and depleting en-
ergy resources. 
     Conventional jet aircraft are major polluters. The fuel consumed per hour by a 747 jumbo jet in flight is equivalent to the fuel used by 
approx 1,300 motor vehicles every hour. Conventional rockets also pollute the atmosphere. Moreover, rockets are currently regarded as too 
slow, too unreliable, too expensive and too inefficient for their purpose. 
     The production of oil is peaking worldwide. Only massive investment to modernize existing installations, will enable the industry to extract 
the last remnants from current fields. To enable the extraction from the alleged remaining resources such as the Alaskan fields and the Caspian 
Sea, continual investment will be required and further desecration of the planet will result.  Such investment is clearly a short term solution, 
since the oil industry itself estimates that there will soon begin a permanent and precipitous decline in the availability of oil that will very likely 

1. Xenon gas atoms are pumped into a cylindrical chamber, where they 
collide with electrons from the cathode. The electrons - which are nega-
tively charged - knock electrons off the xenon atoms, creating xenon ions 
which are positively charged.  
2. Coils outside the chamber create a magnetic field, which causes elec-
trons from the cathode to spiral and become trapped at the mouth of the 
chamber.  
3. The build-up of negatively charged electrons at the mouth of the 
chamber attracts the positively charged ions, accelerating them out of the 
chamber.  
4. The stream of accelerated ions leaving the chamber thrusts the space-
craft forward. Although the force is small, over time it creates great 
speed in the frictionless environment of space. 
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completely change the character of civilization as we know it within the next 20 years or so. 
     All the current alternatives in the world cannot begin to provide more than a tiny fraction of the energy base now provided by oil. In addi-
tion oil is required for lubrication purposes and for the ever-growing plastics industry. Only radically different solutions and totally new energy 
technologies will save us. 
     The purpose of the RSD enterprise, is to develop and demonstrate a truly advanced technological solution. It is a propulsion system har-
nessing gravity as a thrusting force, generated by a rapidly spinning disk in a gravitron drive. This solution will provide a complete replace-
ment for traditional jet engines and rocket propulsion. 
     Spinning Disk Research was founded to develop this technology. Headquartered in the UK, the senior partners have been in business to-
gether for over 14 years. Spinning Disk Research has spent many years on the project so far and one of the world's top materials scientists is a 
partner heading up the RSD team. 
     This project is an international effort to access and harness the secrets of gravity, and usher in a new era of scientific un-

derstanding. The technological development will be on a scale so vast, that the potential outcomes are merely hinted at 
by previous achievements. 
     The task is to develop a totally fresh approach to the way in which aircraft and spacecraft are powered, com-

pletely replacing traditional jet engines and conventional rocket propulsion with a clean, non oil-based technology. 
Nothing less than total conceptual renewal to reduce the time spent travelling around the globe. The Challenge is also 

to enable manned space exploration – whether in low Earth orbit or into deep space – to become a cost effective, speedy, and a safe reality, 
all without consuming fossil fuels or any other type of conventional propellant. 
      Conventional rockets are regarded as too slow, too unreliable, too expensive and too inefficient. In chemical or nuclear rocket propulsion 
speedy acceleration or sudden changes of direction are not practical, because such actions (if they were possible), would subject the occupants 
to excessive pressures-exerted in the opposite direction to the thrust. Rocket technology also requires that travelers train for a considerable 
time (and at great cost), to be able to tolerate the micro (or zero) gravity of space. 
     The RSD, in an appropriate craft will be able to generate a source of localized gravity. This on-board, computer-controlled force, equivalent 
to our normal 1G environment, will remove any possibility of occupants being forced back against the craft's wall as it accelerates. 
     The Impulse Gravity Generator thrust pushes objects over at a distance. It is a repulsive force. The force effect is only in the direction of the 
beam vector, and the force is very high speed. 
     The RSD is, in part, a next stage progression from this earlier, highly significant work involving the gravity field generation devices.  
     The RSD solution utilizes a specially-formulated solid disk with levitating magnets, and is 
spun at very high speeds, well into the upper tens of thousands of revolutions per minute. A 
specific rate of spin results in a state whereby the disk emits vast quantities of gravitrons in a 
continuous flow, that can be directed, utilizing magnetic fields, to individually controlled 
thrusters.  
     The scientific community is just beginning to open up to the idea of gravity research, and 
the media is now discussing the subject openly.  
     We could plan ahead and utilize induced gravity propulsion in new aircraft designs. A 
gravity drive will deliver a highly effective continuous thrusting force, via the Rapidly Spin-
ning Disk, without propellant. Partners who become associated with this breakthrough tech-
nology would  hold all the cards in 10 year's time. 
    As outlandish as this concept of  RSD may be —  

When we have mastered the manipulation of gravity, nothing will ever be the same.  

  
  

T he Engage Corridor Project's first trial flight of an Air CanadaA330 in August, demonstrated better 
than expected fuel and emissions reductions. 

     Flight trials to demonstrate new procedures intended to improve fuel efficiency and reduce greenhouse gas 
(GHG) emissions of international flights crossing the North Atlantic have begun. 
     The so-called Engage Corridor Project, part of the Atlantic Interoperability Initiative to Reduce Emissions 
international program, involves Air Canada, Air France, British Airways, Delta and United in conjunction 
with air navigation service providers, Nav Canada and UK NATS. Some 350,000 flights traverse the North 
Atlantic every year, making it the world's busiest airspace. 
     The first test flight on August 9 involved an Air Canada A330 flying from Frankfurt to Toronto. Resulting fuel and emissions reductions 
proved better than expected, according to Nav Canada. 
     "The results of the first trial are very encouraging and have exceeded our initial estimates," said Rudy Kellar, Air Canada vice president of 
operations.” Analysis of the flight shows a savings of over 800 liters [211 gallons] of fuel and a reduction in GHG emissions by more than 
4,630 pounds. At today's fuel prices, this translates to a cost savings of nearly $700 for this one flight." 
     The Engage flight trials measure fuel and emissions savings gained through the use of progressive or continuous altitude change (versus 
step changes) and a corresponding change in aircraft speed within an approved airspace block. 
    Engage flight trials will continue through the fall. Its partners will present a report detailing the results at an October meeting in Montreal. 

Editor needs 

Your input 

 
  A wife says to her husband, you're always pushing me around and talking behind my back.  

He says, what do you expect? You're in a wheel chair. 
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T he air shows and fly-ins in this area of Ontario ended in September, for another year. This season was short one 
regular event with the cancellation of the Brantford Air Show. Due to a number of challenges being faced this 

year, organizers decided to cancel the 2011 event. One of the challenges was the condition of the tarmac at the Brant-
ford Municipal Airport, something the City of Brantford has budgeted to fix, so I will have to wait at least another year 
for the next event. Most of the major air shows are still déjà's vu, crowd pleaser events, featuring the Canadian Military Skyhawks parachute 
team, the Canadian Harvard Aircraft Association flight formation display and the Snowbirds.  
     The St Thomas air show was a go this year. This event is held every odd numbered year. I was extremely annoyed with the new off site 
parking arrangement that was in effect at the show. Many of the larger air shows are now adopting this practice of off site parking and supply-
ing shuttle bus services to the event site. A short ride to the show without the hassle of traffic worries and long walks has its shortcomings 
however. There is the annoyance of lining up to get on the bus, whose inherent on board space limitations severely restricts Carry-Ons. For 
most people, this is not an inconvenience. But this new parking arrangement has created a problem for me as I can’t board the bus with my 
gear.  
     I have attended flying events for many years with my self-designed air show rig. It consists of a modified golf cart, re-designed to carry a 
small hard sided cooler, which supports a compact  9’x 9’, quick-erect shade canopy, two folding lawn chairs and a camera tripod. There was 
no problem in bringing my rig in my car to events when onsite parking was the norm. There were no line ups to board busses and one had the 
freedom to come and go at anytime of the day. I was able to watch the air show in the comfort of my chair in the shade of my canopy and en-
joy food and refreshments from my cooler.  
     This is no longer the case. Most air show events will no longer allow anyone to go onsite with hard sided coolers. Hard sided coolers are not 
permitted. Strange though, soft sided coolers are acceptable. I was curious to find out the rationale behind this rule, so I emailed my query to 
the 2011 Waterloo Air Show Committee. I received a response from a woman on the committee, stating that this rule was in effect because of 
security reasons. I asked how hard coolers could pose a security threat. “Hang on to your hat!”. Her answer was - “Are you ready for this?” 
“How do you think pilots would feel, if they had people walking around their aircraft carrying hard sided coolers”?. WHOA! I considered this 
answer to be an insult to my intelligence. At this point, I was beginning to suspect that this individual was not in total possession of her facul-
ties, and that she was demonstrating her lack of any knowledge of air show activities. Why was she sending me this incredible nonsense. After 
receiving this rubbish, I once again contacted her to indicate the fallacy of her reply. She replied boldly, “that this was an MOT regulation”! 
“WOW! “ This trash was becoming too much for me to digest. So I contacted MOT for an answer. They stated that this was not an MOT regu-
lation, rather a rule that was adopted by the air show organizers themselves. After relaying this response from MOT to her, our email corre-
spondence ended, to my obvious relief. But I am still at odds, trying to understand the security threat posed by hard sided coolers at air shows. 
Maybe one of our informed readers could enlighten me. 
     In addition to the hard cooler rule, other restrictions have been put in place. Large shade umbrellas and canopies are verboten’, not allowed, 
but smaller umbrellas are acceptable, I wonder if fancy Chinese cocktail parasols would qualify?. A person is allowed entry to the air show site 
carrying a small lawn chair, a hand held umbrella and a soft sided cooler. And damn be the person who attempts to carry beer in their coolers 
past the beer-can sniffer dogs at the gate. Bags and soft sided coolers may be inspected at random for alcohol at  air show entry points.  
     Possibly, security checks of this nature, will be the norm in the future. Beer-Can police would be authorized to refuse entry to anyone with a 
can of suds in their bag. It seems to be trending in that direction! What ever happened to the good old  air show days, when these restrictive 
rules were non existent? 
     Remote off site parking was in effect this year at the Canadian War Plane Museum Air Show in Hamilton, the 2011 Waterloo Air Show and 
the Great Lakes International Air Show in St Thomas, Ontario.  
     The offsite parking at the Waterloo Air Show discouraged me from attending the event. However, I avoided this parking arrangement at the 
St. Thomas International Air Show by purchasing VIP tickets. This allowed me to park my car at the airport with seating provided under a can-
opy adjacent to the live runway. A free buffet and free water and pop was available in the VIP area and beer could be purchased for $4.00. Al-
though the price of a VIP ticket was $75.00 per person, it was worth the cost, as it avoided the 
irritation of offsite parking. 
      As usual, the venerable Avro Lancaster from the Hamilton Warplane Museum was the top 
and centre attraction of the St. Thomas show. This famous Allied  bomber of WWII, carried 
up to 8000 lbs in torpedoes and bombs. It also performed non-offensive operations such as 
returning 74,000 ex-POWs and dropping food supplies to the starving Dutch in 1945.With 
only two Lancaster's in the world left flying, the Great Lakes International Air Show was hon-
oured to have such a remarkable aircraft performing at the Air Show. 
     Second to none, was the outstanding short field landing, reverse and take off demonstration 
by the Trenton based, 429 Squadron, CC-177 Globemaster III. The CC-177 is used for rapid 
strategic airlift of troops and cargo throughout the world. It can also perform tactical airlift, medical evacuation and airdrop missions. The first 
Canadian CC-177 made its initial flight on July 23,2007, arriving at its new home base at 8 Wing, CFB Trenton, Ontario, on August 12, 2007. 
On April 14, 2010, a Canadian CC-177 landed at Canadian Forces Station Alert, the world’s most northerly airport. The design of the aircraft 

lets it operate through small, austere airfields. The CC-177 can take off and land on runways as 
short as 3,000 feet and as narrow as 90 feet wide. Even on such narrow runways, the CC-177 
can turn around, using a three-point star turn and its backing capability. The CC-177 is 
equipped with an externally blown flap system that allows a steep, low-speed final approach 
and low-landing speeds for routine short-field landings. With this powered-lift system, the en-
gine exhaust flow is directed below and through slotted flaps, to produce additional lifting 
force and allow steeper landing descents.  
     The formidable A-10 Thunderbolts (Warthog) were also present on static display. They 
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didn't perform an aerial demonstration but they were interesting to examine on the ground. The mission of this “flying gun” is ground attack 
against tanks, armoured vehicles, and installations, and close air support of ground forces. The aircraft is 
suitable for operation from forward air bases, with short take-off and landing capability. The aircraft has a 
long range (800 miles), high endurance, and can loiter in the battle area. 
     The A-10 was designed around the GAU-8 Avenger, 30mm, heavy rotary cannon, mounted in the nose 
of the aircraft which forms the aircraft’s primary armament, and is to date, the largest weapon ever mounted  
on an aircraft). The aircraft’s hull incorporates over 1,200 pounds of armour, and was designed with surviv-
ability as a priority, with protective measures in place, which enable the aircraft to continue flying even after 
taking significant damage. Using the cannon, the A-10 is capable of disabling a main battle tank from a 

range of over 4 miles. The cannon can fire a range of ammunition, including armour-piercing incendiary rounds weighing up to 1.65lbs, or 
uranium-depleted 0.95lbs API rounds. The magazine can hold 1,350 rounds of ammunition. The pilot can select a firing rate of 2,100 or 4,200 
rounds a minute. 
     Two non-afterburning turbo fan engines, TF34-GE-100, supplied by General Electric, each 
supply 9,065lb thrust. The location of the engines, high on the fuselage, allows the pilot to fly the 
aircraft fairly easily with one engine inoperable. 
      For the first time at the air show, the Army carried out a Canadian Forces Combined Arms 
Demonstration. This exiting event, featured a combined ground and air assault on a fixed ‘enemy’ 
position.. Members of 31 Canadian Brigade Group, formed the ground element including infantry 
and rolling  armour. Additional troops provided support from CH-146 Griffons, while top cover 
was provided by CF-18 Hornets. With support from an LAV mounted 25mm gun and the CF-18, 
this combined assault by armour and infantry on an ‘enemy’ position, demonstrated the extensive 
capabilities of today’s Canadian Forces. The demonstration was very well choreographed and 
gave the spectators a taste of a real combat scenario. 
     A real show stopper was spectacular flyby demonstrations by four F-16 Fighting Falcons of the 158th Fighter Wing, of the Vermont Air 
National Guard, as they thundered past the crowds  at low level and at max speed with full afterburners.  
     On a slower and quieter note, was a demonstration of a US, HA-65A, twin-engine Dolphin helicopter. It can operate up to 150 miles off 
shore, and will fly comfortably at 120 knots for three hours. The HH-65A is not able to perform water landings. They assist in the missions of 
search and rescue, enforcement of laws and treaties, including drug interdiction, polar ice breaking, marine environmental protection, including 
pollution control, and military readiness. The helicopters stationed aboard icebreakers, are the ship's eyes to find thinner and more navigable 
ice channels. They also airlift supplies to ships and to villages isolated by winter. 
    The Canadian Harvard Aerobatic Team astounded the crowds with their precision formation aerobatic display. The aircraft flown, were all 
built in 1941, and have been in continuous service for over 60 years, due to the care and support of their operators. Their 600 HP, supercharged 
en- gine directly drive 9'1'' metal Hamilton Standard constant speed propeller. This combination of a radial engine and super-

sonic propeller tips give the Harvard it's distinctive roar. And roar they did, as they performed their various aerobatic 
maneuvers. To not only see yellow Harvard's against the blue sky billowing light smoke, but hear and feel their pulse, 

is an incredible experience shared with air show spectators. The combination of subsonic, transonic and supersonic 
sections of the prop release a roar that is the music of the Harvard.  

     The Canadian Warplane Heritage Museum held two major events this year, the Canadian Aviation Expo and the 
CWHM 2011 Air Show. Both events were held at the CWHM. According to a friend of mine who attended the air show, he was very annoyed 
with the off site parking and shuttle bussing. Also, was the aggravating line up to get into the show, and the whopping admission fee of $25.00 
per person. Entry was through the museum kiosk and display area to the air show tarmac viewing area, Rules were in effect forbidding entry 
with hard sided coolers, only soft sided coolers were permitted. People crowded on the museum’s cement tarmac to watch the flying perform-
ances overhead. The tarmac area is approximately one half mile away from the active 10,000 ft runway 30, that is masked from view by dis-
tance and various obstructing buildings. One couldn't see the aircraft taking off and landing  But the standing crowd had a fair view of the per-
forming aircraft as they flew over the museum site. Unfortunately, it seems as though CWHM air shows have become more of a fund raising 
event, for the sole purpose of filling the CWH museum coffers! Not a conventional air show as those we enjoyed in the past, but trending more 
towards a get-into-your-wallet event! 
     In July, my wife and I spent a week in Cornwall, Ontario, attending the Kinsmen Cornwall “Lift 
Off” Hot Air Balloon Festival. I had full intentions of going up in one of the colourful and majestic 
airbags, but sadly, the rides were fully booked for the 6:30pm lift offs. The morning lift off was at 
6:30 am, and I just couldn't get myself to get up at 5:30 am in order to arrive at the lift off site for 
6:00am. The RCAFA Wing clubhouse was conveniently situated, immediately adjacent to the lift off 
field in Cornwall's Lamoreux Park, which borders the St Lawrence river. So here, we made it our 
headquarters, and enjoyed the best of two worlds. Cornwall Lift-Off was founded in 1994, and has 
since hosted back-to-back Canadian National Hot Air Balloon Championships in 1996 and 1997. The success of the festival has grown 

considerably from its modest beginnings in 1994.  
     The first evening lift off was an incredible sight to see. Most balloons were of the conven-
tional teardrop shape. However two of the stars of the show, were the specially shaped Super 
FMG (Super FMG is a new special shape representing the Festival de Montgolfières de Gati-
neau) and the Lady Bug balloon. All seventeen balloons drifted off over the river and later 
landed in the Mohawk Indian, Akwesasne reservation, in the nearby State of New York. 
Hence the requirement to have a Canadian passport in your possession to go on balloon rides, 
in the event they drift over into the USA. 

Avenger 30MM Canon 
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An article 

Lady Bug 
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     Hot air balloons are based on a very basic scientific principle: warmer air rises in cooler air. Essentially, 
hot air is lighter than cool air, because it has less mass per unit of volume. A cubic foot of air weighs roughly 
about an ounce. If you heat that air by 100 degrees F, it weighs about 1/4 ounce less. Therefore, each cubic 
foot of air contained in a hot air balloon can lift about 1/4 ounce. That's not much, and this is why hot air bal-
loons are so huge -- to lift 1,000 pounds, you need about 65,000 cubic feet of hot air. 
     The first modern hot air balloon was designed and built in 1960, by Ed Yost. He made the first free flight 
of such an aircraft in Bruning, Nebraska, on October 22, 1960. Initially equipped with a plastic envelope and 
kerosene fuel, Yost's designs rapidly moved onto using a modified propane powered "weed burner" to heat the 
air, and lightweight nylon fabric for the envelope material. 

     Today, hot air balloons are used primarily for recreation. There are 
some 7,500 hot air balloons operating in the United States. Since piloting a balloon requires some ef-
fort (licensing and purchase of equipment), many people opt to purchase a balloon flight from a com-
pany offering balloon rides. 
     The Burlington Radio Control Modelers hosted two very entertaining events in July, at Bayview 
Park, in Burlington, Ontario. A Fathers Day flying show and Warbirds Over the Bay 

event were held at their field which has a 15,000 square foot asphalt 
paved runway, specifically for radio controlled aircraft. I at-
tended both shows, and marveled at the aerial performances of the 
gas, electric and jet powered models. The Warbirds Over the Bay 
event was strictly for flying military aircraft models. From Tiger 
Moths to F-86 Sabres, these small aircraft amazed me at their likeness to the real aircraft, 
in looks and performance. My favorite choice of the day, was a flying model of Imperial 
Airways, Handley Page H.P.42. This British, four-engine, long-range biplane airliner was 
designed to a 1928, Imperial Airways specification, by Handley Page of  Radlett, in Hert-
fordshire. Unfortunately, this superb little aircraft had problems keeping its four engines 

running. After minutes of restarts on the faulty engines, the aircraft finally got airborne. Sadly, after completing one circuit, the H.P.42 made a 
steep descent and hit the ground breaking off one of its wings. 
    We spent another very enjoyable day in August, at Lubitz Field, which is situated three nautical miles East of Plattsville, Ontario. Its here 

that the annual UPAC (Ultra Light Pilots Association) three day yearly event takes place. The farm sports a 
grass runway that is 1,980 ft. long and 100 ft wide, with clear approaches. It was a cloudy day, but this did 
not deter the presence of numerous ultra lights and spectators. Every shape and size of aircraft were com-
ing and going all day, in spite of the threatening weather and windy conditions. The most amazing ultra 
light at the event, was the MC-10 Cri-Cri, a twin-engine, single-place plane, with an all-metal construction 
fuselage. It has to be the smallest aircraft in the world, having an 
empty weight of a 172 lbs with a wing span of 16 ft. In the De-
cember, 2005 issue of Propwash, Scott Manings BD-5J, was 

then considered the smallest aircraft (jet powered). It weighed Weight 368 
lbs with up to a 14 to 21 foot wingspan. 
      The prototype MC-10 Cri Cri, were installed with only tachometer and altimeter. Controlling of 
the plane is classical by the stick and two pedals. Engines are installed on two pylons and are very 
close to each other - this compensates for difference in thrust, during flight, when only one engine is 
working. Wings are all-metal construction. There are ailerons throughout whole span of the wings. 
     Pilots say flying with CRI-CRI is very pleasant. It's also very fast to prepare Cri-Cri for flying - you can come back from your work, and 
within three minutes, you can take-off. A very big advantage of this plane, is that it can fly many aerobatics maneuvers. 
     The engines used are very different, plane by plane. Common are engines from lawnmower, motor-cycles, and also from RC models. Also 
jet power can be installed. Average prop size is about 28 in, and power from each engines is between 9 and 20 PS. (German: Pferdestärke = 
horse strength), which is no longer a statutory unit, but is still commonly used in Europe, South America and Japan, especially by the automo-
tive and motorcycle industry. It’s a metric measurement of horsepower. A manufacturer quotes the power of a vehicle at 250PS (Pferdestärke - 
German for horsepower, equal to metric horsepower and sometimes referred to as 'continental horsepower'). To convert to horsepower 
(imperial), go straight from 250PS to 246.58hp just by dividing 250 by 1.01387.  
     The horizontal tail of the Cri Cri is perched on top of the fin, firstly in order to avoid obstacles on the 
ground, and also to improve its aerodynamic qualities, and make construction and positioning in its trailer 
easier. The elevator is a floating "T", and its profile is equal to the wings. The pilot almost needs a “shoe-
horn” to get into the miniature cockpit of the MC-10 Cri Cri ! 
     In September, the Great War Flying Museum in Brampton, Ontario, held their Annual Fly In and Open 

House Event. Throughout the day, the sky was center stage with fly-
bys of their WWI aircraft. The spectators watched in awe as these 

colourful replica flying machines flew by in 
all their glory. As always, the Red Barons, 
red coloured Fokker Dr.1 triplane, was the favourite of the crowd. Other aircraft 
participating in the event were the SE5A (80%), Sopwith 1 1/2 Strutter, Nieuport 
28, and the Royal Aircraft Factory SE5A. Their Fokker D.VII is no longer in the 
museum’s livery. In 2007, at Geneseo, NY, the Fokker DR.VII, registration num-
ber, C-GWWI, lost power shortly after take off. Ahead of the pilot was a river 
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L t.-Gen. André Deschamps, the head of the air force, has told Vice Admiral Bruce Donaldson, the vice chief of the defence staff, that he 
cannot produce the 125 new pilots he needs each year. 

     To fill part of the gap, the air force is asking its retired pilots to rejoin the service. So far this year, a dozen retirees have re-enlisted. 
     Deschamps told Donaldson, he expects to reach his target of 125 pilot graduates in the next fiscal year, ending in the spring of 2013. 
     But defence insiders are questioning whether that will happen, and point out that the problem with producing enough trained pilots has been 
going on for years. 
     “The air force acknowledges the need for more trained pilots and is working hard to invest in the appropriate resources to meet its personnel 
requirements,” spokeswoman Maj. Sonia Dumouchel Connock stated in an e-mail. 
     She noted that the air force intends to increase pilot production to meet present and future requirements for positions across the Canadian 
Forces. At the same time, the air force is trying to entice retirees to return to the service. 
     Dumouchel Connock pointed out that there have been significant enhancements to the Canadian Forces pay and benefits package over the 
past few years, adding that some former service members miss the excitement and opportunities of military life. 
     “The principal challenge with personnel attrition is the fact that the air force is losing its cohort of Baby Boomers who are reaching the end 
of their career,” she explained. “It is a regular occurrence for civilian industry to recruit members of the Canadian Forces who are extremely 
well trained and have received a wide variety of experiences to support their business ventures.” 
     Air Canada has recently embarked on a hiring spree to replenish the ranks of its pilots. The airline estimates that between 2009 and 2013, 
about 20 per cent of its 3,000 pilots will retire. 
     So far this year, it has hired 48 new pilots. 
     But defence insiders point out that the main problem lies with the air force’s training system. Young pilots have to wait lengthy periods be-
fore they can get training time on aircraft, and some become discouraged, eventually leaving the military. 
     Dumouchel Connock said the air force is looking to improve its training by tailoring instruction to operational needs and increasing the use 
of simulators. 
     In addition, in the coming months, the air force will alter its pilot selection methods to identify those candidates most likely to succeed in 
training. 
     “In other words, a better baseline candidate is more likely to pass pilot training and is more likely to be a better pilot in the end,” noted 
Dumouchel Connock. “This will allow us to better select the right people for the organization.” 

The air force has also had difficulties attracting personnel to other aviation jobs. 

with trees on both banks. Aiming for the only treetop gap, the aircraft snagged a high branch with the starboard wing, and went straight down 
from about 60 feet. Luckily the pilot walked away uninjured. It is rumoured that the mishap was attributed to pilot error. 
        The Fokker DVII was the first aircraft built completely in house at the Great War Flying Museum. It was constructed using the same 
plan- set as the replicas built for the film, The Blue Max, except powered by an inverted Ranger engine rather than the Gypsy 

Queen.  
     We wrapped up the season by spending a day at the Tigerboys open house at the airpark in Guelph, Ontario. It was 

entertaining to watch the private aircraft that were landing and taking off throughout the day. Coming as a total sur-
prise, was a flypast by the Canadian Warplane Heritage Museum’s B-25J  Mitchell 
bomber. With its two Wright R-2600-92 Cyclone engines at full power, it roared 

down the runway in front of the spectators at a very low level. It was quite an impressive sight to behold. 
      As always, the Tigerboys in-house cook, connoisseur, Bob Revell, manned the BBQ where he 
cooked up his culinary delights of gourmet hamburgers and  bratwurst. The Tigerboys pilots were kept 
busy all day, taking people up for rides in their beautifully restored Tigermoths and Fleet Finch biplanes. 
Most of the aircraft had their winter canopies installed. But I managed to get a flight in “Woody”, a Ti-
germoth that the Tiger Boys fly, and was built up from the remains of a Canadian DH82C. Changes 
made to the Moth, in addition to its colour scheme, was a conversion to an open cockpit and British in-
strumentation. These changes required special permission from Transport Canada, as "Woody" is a certi-
fied aircraft. "Woody" is one of their best flying aircraft and always popular for hopping rides.       My exhilarating flight that day over the 
Wellington County countryside was delightful. It was a cool day and I was glad that I had my leather bomber jacket on for the flight. In addi-
tion, the wearing of a leather helmet and goggles made for a warm and comfortable ride. I was successful in  shooting video out of the open 
cockpit during the entire flight. This most enjoyable event is the one that I look forward to attending every year. If any of you are ever in this 
area of Guelph, Ontario, during the third week of September, you should make it a priority to visit this Tigerboys event, you would be amazed! 

"For once you have tasted flight, you will walk this earth with your eyes turned skyward, for there you have been, and there 
you long to return. Leonardo da Vinci. 

Woody 

HELP me with 

Your input 

Man sitting at home on the verandah with his wife and he says,  
"I love you." 

She asks, "Is that you or the beer talking?" 
He replies, "It's me............. talking to the beer." 
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I n August 2011, one of Boeing's  aircraft owned by Aeromexico, conducted the first commercial transconti-
nental flight powered by a biofuel, arriving in Madrid from Mexico City. 

      The 777-200ER aircraft owned by Grupo Aeromexico SAB de CV, lasted 11 hours and transported more 
than 250 passengers with the support of the Mexican government. The plane used as much as 30 percent bio-
fuel from the Jatropha Curcas oilseed plant, mixed in with traditional kerosene, according to a statement from 
Boeing.   
       It was the first commercial transatlantic flight to use biofuel, said Terrance Scott, a spokesman for Boeing 
in Seattle. The fuel was provided by Boeing and ASA, the Airports and Auxiliary Services 

 

I nstead of sending 18-year olds 
off to fight, they ought to take 

us old guys.  You shouldn't be 
able to join a military unit until 
you're at least 35.   
     For starters, researchers say 
18-year-olds think about sex 
every 10 seconds. Old guys only 
think about sex a couple of times 
a day, leaving us more than 

28,000 additional seconds per day to concentrate on the enemy.  
     Young guys haven't lived long enough to be cranky, and a 
cranky soldier is a dangerous soldier.  'My back hurts!  I can't 
sleep, I'm tired and hungry.' We are impatient and maybe let-
ting us kill some A-hole that desperately deserves it will make us 
feel better and shut us up for awhile..  
     An 18-year-old doesn't even like to get up before 10am.  Old 
guys always get up early to pee, so what the hell.  Besides, like I 
said, I'm tired and can't sleep and since I'm already up, I may as 
well be up killing some fanatical son-of-a-bitch.  
     If captured, we couldn't spill the beans, because we'd forget 
where we put them.  In fact, name, rank, and serial number 
would be a real brainteaser.  
     Boot camp would be easier for old guys. We're used to getting 
screamed and yelled at and we're used to soft food.  We've also 
developed an appreciation for guns.  We've been using them  
for years as an excuse to get out of the house, away from the 
screaming and yelling.    
      They could lighten up on the obstacle course however... I've 
been in combat and never saw a single 20-foot wall with rope 
hanging over the side, nor did I ever do any pushups after  
completing basic training.  
     Actually, the running part is kind of a waste of energy, too... 
I've never seen anyone outrun a bullet.    
     An 18-year-old has the whole world ahead of him. He's still 
learning to shave, to start a conversation with a pretty girl. He 
still hasn't figured out that a baseball cap has a brim to  
shade his eyes, not the back of his head.  
     These are all great reasons to keep our kids at home to learn 
a little more about life before sending them off into harm's way. 
Let us old guys track down those dirty rotten coward terrorists. 
The  last thing an enemy would want to see is a cou-
ple million pissed off old farts with attitudes 
and automatic weapons, who know that their 
best years are already behind them.  
  

HEY!! How about recruiting Women over HEY!! How about recruiting Women over HEY!! How about recruiting Women over 
50...in menopause!!! You think MEN have attitudes??50...in menopause!!! You think MEN have attitudes??50...in menopause!!! You think MEN have attitudes??         

Ohhhhhhhhhhhh my God!!! If nothing else, put them on Ohhhhhhhhhhhh my God!!! If nothing else, put them on Ohhhhhhhhhhhh my God!!! If nothing else, put them on 
border patrol. They'll have it secured the first night!border patrol. They'll have it secured the first night!border patrol. They'll have it secured the first night!   
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     The men and women who main-
tained the Argus had some lighter 
moments over the years. They knew 
their trades, the aircraft, and all the 
various flight crews. 
     One of the flight engineers had 
what one might term as a “hate” for 
spark plugs (the Argus had 36 per engine). The flight engineer 
had an ignition analyzer at his station and could monitor the 
spark plug performance in real time. Nothing got by him, the 
slightest indication of a bad plug and he was instantly aware of 
it. To the aero engine (AE) technicians, he was known as 
“Spark Plug (name omitted)”. After each flight, they would bet 
among themselves as to how many spark plugs he would write 
up in the aircraft logbooks. There always seemed to be a few! 
 
 

The Argus had lots of tires. Sometimes, what may be a new tire 
would sustain a nasty looking cut on the tread surface. There 
was a depth limit on cuts to the tires and if within those limits, 
very often, the air frame (AF) technicians would just dig out a 
bit of tar from the expansion joints in the tarmac, and work it 
into the crack. At least that kept the dirt and water out and cuts 
unseen made everyone happy!  

GE’s Engine for Delta’s new B-777 
       As the exclusive engine for Boeing's longer-range 777  

aircraft, the GE90-115B enables airlines to fly faster, farther and 
more efficiently than ever before. It also holds a record in the 

Guinness Book of World Records? 
Watch the video by entering  

GE’s Engine for Delta’s new B-777  
        in the search engine on your computer. 

 
The re-birth of an original Spitfire.  

This one is for all you Merlin Engine geeks! 
Watch the flying sequences of this remarkable aircraft at . . . 

http://www.flyingmachinestv.co.uk/SpitPL965.Wmv 
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    Crosby W. (Bing)  August 26, 2011. 
    Eldridge Ron  October 17, 2011. 
 Ashwood Robert (Bob) October 19, 2011. 
    Hannam Walter A.D. October 28, 2011.  
 Belleville Jean (John) Guy   November 08, 2011. 
 St. George Chuck  November 18, 2011 

We record with great sadness the passing of the 
 following members of the Association 

F a l l e n  E a g l e sF a l l e n  E a g l e sF a l l e n  E a g l e s    
Eternal rest grant them O Lord, and let perpetual light shine upon them. 

Robert Ashwood was an important member of the 
community. He served his country in the Air Force 
for 27 years. Upon retirement Bob continued to teach 
and help people as a driving instructor or working 
with cadets on the air base. Bob always put the needs 
of others first.  

William M. (Bing) Crosby, retired Captain 
RCAF/CF was brought up on a little farm 
in Lake Annis, Nova Scotia. He joined the 
RCAF/CF in 1949 and spent his first five 
years as a Rolls Royce engine technician 
on North Star air craft. He became a flight 
engineer in 1954, and for the next 37 years 
he flew on the North Star, Lancaster, Her-
cules, Argus, Aurora, B-27 and Lockheed 
Electra aircraft. 
     Bing retired in 1991 and since then he 
and his wife Joy spent 6 months of every year touring around North 
America in their RV. 
     He was a member of Branch 110, Trenton Branch of the Royal 
Canadian Legion, a member of the Trenton Lions Club and 413 
wing of the Air Force Association. 
     Bing is survived by his loving wife of 56 years and best friend 
Joy he also leaves three daughters, one son, nine grand children and 
three great grandchildren.  

Walter Hannam chose the RCAF as his career, re-
tiring in 1991 after serving 36 years. He flew on the 
CH113 Labrador Helicopter with Search and Res-
cue, the Argus and Aurora logging nearly 14,000 
flying hours. He retired as a CWO Flight Engineer. 
Walter served at CFB Greenwood, Comox, Sum-
merside and a second tour back at Greenwood 
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Space Ship Sails  
on a Breeze of Sunlight 
 

N amed for the mythical youth who died after flying to close 
to the sun, the Japanese spacecraft Ikaros is poised to 

breathe new life into space exploration. Ikaros is the first successful 
solar sail, using the physical pressure of sunlight to propel a huge, 
thin film, the way that wind pushes a conventional sail at sea. 
     The craft was launched in May and spread itself fully open the 
following month.  
     IKAROS is a satellite to navigate space, deploying a large solar 
sail. Traditional satellites always needed fuels wherever their desti-
nations were. The asteroid probe Hayabusa was driven by ion en-
gines, which were energy-saving but still needed fuel called xenon 
gas.  
     Flyable without fuel, IKAROS is more than energy saving – it 
requires no energy. IKAROS can both approach to and recede from 
the Sun with elaborate use of its solar cells and the pressure of 
sunlight.  
How does IKAROS fly?  
     Earth makes one revolution a year around the sun. The Earth's 
orbit around the sun is constant because the centrifugal force pro-
duced by the earth's orbital motion and the force of the sun's gravity 
are balanced. What would happen if Earth slowed down in its orbit? 
Earth would get closer to the Sun as the centrifugal force weakened. 
The same dynamics apply to IKAROS.  
     Imagine that IKAROS is orbiting the Sun at the same speed and 
in the same orbit as Earth. If IKAROS speeds up, with its large sail 
inclined toward the Sun, it will start moving away from the sun, 
heading outward toward the orbit of Mars. But, if it slows down, it 
will start falling downward to the Sun and approach to the orbit of 
Venus.  
     The idea is enticing because solar sails can navigate through 
space without any fuel, making them ideal for lengthy round-trip 
missions. Someday a huge space-based laser could even push a sail 
to another star system. 
You could drive all 
over the universe with 
the momentum of 
photons. 
What is IKAROS' 
destination?  
     IKAROS is 
planned to approach 
Venus' orbit after a 
six-month flight. 
Then, it will travel, 
relying only on the 
solar force, until it 
reaches the far side of the Sun three years after launch.  

 


