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	On January 17th, 1903, the newspaper L'Auto, which had been know as L"Auto-Velo, announced the annual calendar of event held under its patronage.  Among the event were four cyclists, one of which was described as " . . . a great cycle race over an interesting route . . ."  Two days later the details of the Tour were announced in the paper.  The total prize money would be 20,000 francs.  It was to be a six-stage race covering 1,510 miles from May 31st to July 5th.  It would start and finish in Paris.  


	The race was created and designed by Henri Desgrange, himself a cyclist of no great ability, and who was working as a journalist for L"Auto.  Hearing about the race advertisers bought lots of space in L"Auto, and sponsors came forward.  There was, however, one problem, a week before the tour was to begin, only fifteen competitors had officially entered.  Desgrange, wanting to save the idea by encouraging more racers made some last minute changes.  The race was reduced to three weeks, the entry fee was reduced, expenses were guaranteed, and the race was not to be run unless a minimum of 50 competitors turned up.  Finally there were seventy-eight entries and sixty turned up at the start.  Twenty-one of these finished the race.  


	The second tour, in 1904, was not without incident.  Riders in the second race were under constant attack from hostile crowds and supporters of rival riders.  On the final day, on the road to Paris, at one point the road was barricaded with felled trees, fencing and farm implements.  The riders, having carried their bicycles over the obstructions, found the road strewn with broken glass and nails.  A gang of partisan spectators wanted Benoit-Faure, of St Etienne, to reach Marseilles first.  Spectators uncontrollable passions for their riders almost ended any future tours.  But eventually control was brought back to the race so it could continue to take place.	


	The yellow jersey, which marks the leader of the race at any particular stage and also the overall winner, is the coveted prize of the Tour.  The idea of the yellow jersey was started in 1919.  During a meeting of journalists, officials and team managers as the race was proceeding, suggestions on how to improve the conduct of the race were requested. Alphonse Bauge suggested that the rider would appreciate some form of distinction for the race leader as the position changed hands so often.  It was difficult to spot the leader and keep and eye on him, and  the spectators would appreciate a means of spotting the leader as well.  Bauge suggested that since the color of the sponsoring paper, L'Auto was yellow, why not let the race leader wear a yellow jersey.  Desgrange immediately phoned Paris for a supply of the jerseys.  A few days later, Eugene Christophe, the first man in history of the Tour to wear the yellow jersey, was wearing his.  Since 1947, all yellow jerseys in the Tour are embroidered with the entitles H. D. in perpetuation of the Henri Desgrange.  The green jersey is given to the rider who has taken the lead in the points classification.  


	Because the Tour is so difficult and demanding, even the rider who finishes last is given a special award which is given the name the "Red Lamp".  Some riders have been known to deliberately finish in that position for the publicity.


  


The Modern Tour





	 The Tour de France now is the largest competitive sporting event in Europe, and one of the most physically demanding sporting events in the world.  The modern Tour de France consists of 21 stages and three weeks in duration covering approximately 3268 km (1961 mi).  The course for the Tour differs each year and various cities along the route can purchase a stage start for $30,000.  The stages are a mixture of individual time trials, a team time trial, and road races.  The road races can range in distance from 90-K (55.8 mi) to 270-K (167.4 mi).  The changes in stage terrain provide unique challenges.  Once the Tour reaches the rugged mountain stages the real racing begins and the true champions reveal themselves.


	The country of France has three major mountain regions in which these mountain stages take place.  They include the Alps, Pyrenees, and the Massif Central Region.  Though there are many challenging passes and climbs in France, perhaps the most noteworthy is L'Alpe d'Huez.  L'Alpe d'Huez is an agonizingly long climb of 16-K (10 mi) at 12% grade with 22 switchbacks.  The winner of this stage is almost always viewed as the best climber in the race.  Andy Hampsten's 1992 performance on L'Alpe d'Huez in which he left the entire field behind gave testimonial of the rigorous demands of that stage.  The stages through the mountains are the most popular with the spectators, and the roads are always clogged with enthusiastic fans hoping to catch a glimpse of their favorite rider.


	During rolling routes speeds can average 43 kpm (25.8 mph) while cyclists push 53 x 12 gears.  Among the most exciting events of the Tour is the final day time trial.  This time trial from Versailles to Paris is a rolling 24.5 km (15.29 mi).  Classic among this event was the 1989 time trail.  On the final day of the tour this time trial would be decided between the French rider, Laurent Fignon, and the American cyclist, Greg LeMond.  For Fignon this 76th Tour de France ended in agony.  The 28 year old LeMond won his second Tour by the slim edge of just eight seconds, the smallest margin in the race's 86-year history.  Perhaps equipment made the difference.  Fignon favored his tested technology, a steel framed Raleigh time trial bike, cow-horn handlebars and two disk wheels.  But no helmet because of 90° F heat.  LeMond used a low-profile, carbonfiber frame, with Scott clip-ons (made more upright to increase his pulling power) fitted to his Mavic time trial bars.  He used a rear disk wheel, a blade-spoked front wheel, and a cut-down Giro Aerohead helmet.  LeMond finished the time trial in 26:57 minutes at an average speed of 54.545 kpm (34.04 mph).  It was the fastest time trial of longer than 10 km in the cycling record book.  


	Fignon, during the Tour and time trial, bound his long hair in a pony tail.  Long hair even when covered by a streamlined helmet results in about a 7 percent drag reduction.  In contrast, the aerodynamic helmet worn by LeMond can reduce one minute from a 40 kilometer time trial, enough to give LeMond a potential edge of at least 10 seconds!





Energy Expenditure For The Tour





	The influence of terrain, surface, temperature, wind, frontal surface of the cyclist, and grade can greatly affect the energy cost of cycling.  These factors were not taken into account when estimating the energy cost of racing the Tour de France.  The 1989 Tour served as the model while the sample cyclist is Greg LeMond.  


	The rate of energy expenditure during cycling may be assessed through indirect calorimetry by the measurement of the rate of oxygen consumption (� EQ \O(.,V) �O2).  Metabolic equations may be applied to estimate energy cost of physical work when factors which influence the metabolic response to exercise are known.  The estimation is valid primarily for steady state exercise.  When used to determine the metabolic equivalent of non-steady work it must be recognized that the extent of the error is not known.  


	The time to complete the 1989 Tour was 87 hours, 38 minutes, and 35 seconds at an average speed of 37.487 kph (23.40 mph).  The oxygen cost (� EQ \O(.,V) �O2, ml.kg-1.min-1) may be estimated by the formula:





� EQ \O(.,V) �O2 ml.kg-1.min-1 = (m/min x 0.1 ml.kg-1.min-1) - (12 ml.kg-1.min-1)


Converting mph to m/min:  


23.40 mph x 26.8 m/min  = 627.12 m/min


VO2 ml.kg-1.min-1 = (627.12 m/min x 0.1 ml.kg-1.min-1) - 12 ml/kg/min


= (62.71 ml.kg-1.min-1) - 12 ml.kg-1.min-1


= 50.71 ml.kg-1.min-1





	To estimate the caloric cost in kilocalories (Kcal), the oxygen uptake is first converted from milliliters per kilogram of body weight to milliliters per minute (ml.min-1) by multiplying the riders' body weight , 63.47 kg, by 50.71 ml.kg-1.min-1, which equals 3219.58 ml.min-1.  During exercise the contracting muscle uses a mixture of carbohydrate, fat, and protein for energy production.  Because of the inherent chemical differences in the composition of carbohydrates, fats, and proteins, different amounts of oxygen are required to oxidize completely the carbon and hydrogen atoms in the molecule to the end products, carbon dioxide and water.  Therefore, the quantity of carbon dioxide produced in relation to oxygen consumed varies somewhat depending on the substrate metabolized.  This ratio of metabolic gas exchange is termed the respiratory quotient or RQ.  Because protein makes a very small energy contribution to muscle work it will not be estimated.  


	Considering a diet mix of approximately 70% carbohydrate and 30% fat the nonprotein RQ is 0.91.  The thermal equivalent of oxygen for a nonprotein RQ of 0.91 is 4.948 kcal per liter of oxygen consumed.  Converting 3219.58 ml.min-1 to liters per minute equals 3.20 L.min-1.  Since one liter of oxygen used equals 4.948 Kcal, then the energy cost of cycling the Tour is 3.20 L.min-1 x 4.948 Kcal, or 15.89 Kcal.min-1.  The total Tour racing time was  5258.5 minutes which equals an estimated energy cost of 83,557.57 Kcal.  Considering the Tour took place over 21 days, then the kilocalorie cost is approximately 3978.93 Kcal per day.





Training For The Tour





	Preparing for the Tour requires an entire season of training.  Greg LeMond, the greatest cyclist in American cycling history, divides his training into three phases.  The first of these phases is the preseason preparation which lasts from January to mid-February.  The goals during this time period are to increase aerobic capacity and raise anaerobic threshold.  The second phase is the early season preparation and lasts from mid-February to the first of April.  The goal during this period is to increase anaerobic capacity and maintain aerobic capacity, which is accomplished  by cycling longer sprint intervals and road intervals of a higher intensity.  The approximate mileage during this time is from 315 to 560 miles/week.  The final phase is the racing season.   During the racing season training protocol duplicates racing and provide adequate recovery before the next event. Mileage during this phase is from 400 to 500 miles/week.  Each of these phases begins at a low duration and progresses each week.  At the conclusion of the phase, LeMond recuperates for four to seven days before beginning the next phase.  The next phase begins at a duration shorter than the end of the last phase, but longer than the duration at the beginning of  the last phase.  


	Each week of training is identical in format.  Only the duration and intensity  of the rides vary, depending on the training phase.  The duration


training each week is progressively increased.  The following is a sample week training schedule:


Monday - Rest Day


Tuesday - Sprint Intervals


Wednesday - Road Intervals


Thursday - Endurance Ride


Friday -Short Low Intensity Ride


Saturday - Short Ride With Intense Jumps


Sunday - Race or Group Ride (depending on the season)


	The purpose of the Saturday ride is to test general feelings after resting on Friday.  Lemond states that if the cyclist is not recovered during the intense periods the ride that perhaps more rest is needed prior to a race or group ride.


	Most coaches and riders agree that racing is the best training provided there is enough time for recovery in between races.  LeMond is no exception to this rule, any fitness that he is lacking for the Tour is developed during the racing season.  During the racing season, LeMond almost completely quits his training regime because he is so busy with his full time racing schedule.   The final step in preparation for the Tour is to race some stage races for warm-up.  The Tour of Switzerland and the Giro d'Italia(Tour of Italy) are the two most popular.  Most of the Tour de France favorites ride the Giro, in order to test each other in the mountains.  Any rider that shows up on the podium in the Giro will most certainly be a threat in the Tour.   The final step for LeMond after racing one of these stage races is to recover and be fresh by the start of the Tour. 
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