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WHY A FIS TIMING BOOKLET ?








Why a FIS Guide when everything is running smoothly?





Advances in sports technologies have created the necessity to improve and standardise the process of using newly developed timing equipment. If not used knowingly, such equipment would not guarantee perfect accuracy and precision. This remark mainly concerns computers which have more and more often been used as timing devices, in opposition to logic, as time should be timed and not calculated.





The FIS Working Group has therefore contacted all manufacturers of timing equipment, to determine whether the accuracy of their timing equipment conforms to requested standards to guarantee timing measurements at 1/100 second. It is important to point out that for a 1/100 second accuracy, the timing device should be able to time the 1/1000 second.





For that very same reason, it should never be proposed an official timing at 1/1000 second, as this would mean a timing at 1/10'000 second which is nonsense in timing skiing competitions, as well as other timed sports competitions.





The survey which the Working Group has thoroughly carried out, enables the creation of a list of timing equipment and systems, which, when properly used and kept in good repair, guarantee the FIS Technical Delegates, Coaches, and athletes an accurate timing which agrees with the homologation standards.





This list should be part of the FIS Guide in order to meet the expectation of Sport in general and the users in particular and not to penalise any timing equipment manufacturers.





In the forthcoming years, the same homologation process will apply to the key component of the timing device, such as impulse captors, starting cell, starting gate, etc., as well as on wireless transmissions, which are important for 2nd level competitions, and in particular for training sessions.





The explanatory document "Wireless System" proves the dexterity of the Working Group members.





									Daniel BAUMAT


									FIS- TWG Chairman








FIS TIMING BOOKLET


FIS ALPINE TIMING GUIDE











All timing devices used must be homologated as per the list page 15.





Races using devices not mentioned on that list will not be considered for FIS points.








EQUIPMENT SET-UP (see drawings):





Start





Starting Gate	Minimum of 2 electronically isolated contacts activated by 1 wand. Timing wires ( & ( must be connected to separate start gate contacts. The wand must be installed so that starting is impossible without it opening.





For FIS events, Wireless Time-of-Day Data transmission by radio �EMBED Word.Picture.8��� is permitted for use as the back-up System B timing system only if the System A timing wires ( are connected to one starting gate contact and a homologated Time-of-Day Timer is connected to the other starting gate contact (.	





Starting Clock	Must be connected on the starting gate for synchronisation,  if used.





Voice Communication	Timing impulse and voice communication functions must be separated on different wire pairs if manufacturer’s specifications dictate.� 


If radios are used for voice communication, a dedicated channel must be used.





Timing Cables	Make sure that cables cannot be torn out at the start by a competitor, or by any other person next to the starting area.





Cells at 


intermediate time	Locate Cells carefully in co-ordination with the Technical Delegate and/or the Race Jury.


	To avoid the cells being triggered by anyone other than the competitors, it is recommended that the person responsible for that intermediate timing point use a push-button to arm the photo cells only when a competitor crosses the line.





Cells at the 


finish line  ( & (	It is recommended to level the finish area.


	Locate Cells carefully in co-ordination with the Technical Delegate and/or the Race Jury.





There are two categories of cells:





1. Reflector Type:	Both transmitter and receiver are on the same side and use a reflector on the other side.





2. Transmitter-


    Receiver Type:	Transmitters can either be on opposite sides or on the same side, depending on the manufacturer's specifications.





	The cells must be connected to the timing devices by wire. No radio transmission is allowed.





	In all cases, max. vertical separation of the beams cells may not exceed 20 cm. (+/- 8”)


TIMING DEVICES





System A (	Start line  (  and finish cell  ( must be connected.





System B (	Start line  (  and finish cell  (must be connected. 


�


System B 	For FIS events only, the start line may be connected through radio transmission and cell  (  for finish is connected by wire to System B





Manual hand timing	In all cases hand timing is compulsory.





	Stopwatches, with or without printers, should be synchronised to the time of day and used at the start and at the finish.





A complete list of hand times recorded at the start and the finish must be given to the chief of timing at the end of each run, or immediately upon request.





Synchronisation	All elements of the timing installation, must be installed and be in good working order at least one hour before the beginning of the competition. Timers should be turned on 30 minutes before synchronisation to allow the quartz time bases to stabilise.





	Synchronisation must be done 30 minutes prior to the start of each run and must not be re-synchronised while the run is in progress.


�
	The synchronisation impulse for all timers must come from the start gate. One minute after synchronisation is done, a new impulse must be sent by the start gate to check synchronisation accuracy on Systems A and B.





Should any important discrepancies be observed when this check is performed, synchronisation should be redone and checked again prior to the start of the run.





	Manual stopwatch synchronisation must be done before or together with the synchronisation of the whole system.








Competition 	Reminders


in progress	


In case of timing problems, the chief of timing must inform members of the jury or the finish referee immediately.





	Starter and official timekeeper should agree upon using specific terms and commands during communication. This dialogue should be short and precise, as well as systematically repeated for each competitor. In all cases it is recommended that the starter always informs the timekeeper(s) at the finish as soon at a competitor leaves the start.





	At the end of each run or competition, before sending out the results, times and ranking from the timing systems and the computer results system must be compared and cross checked for accuracy





	Notes


.


	At the end of the competition, it is compulsory to give the Technical Delegate the enclosed "Timing Report Form", as well as the printed tapes from the System A, System B and all hand timing records. 





	


	


�
Wireless Transmission System B only








The FIS Timing Working Group recognises the importance of allowing emerging and technically responsible technologies to be used in modern FIS events. For this reason, and because of the flexibility that it affords, FIS level events (but not Continental Cup, National Championships or World Cup) may use radio Time-of-Day data transmission technology, and certain homologated impulse transmission systems for use as the System B. 





In all cases, radio data transmission of  start times, and impulse transmission may only be used for System B if system A uses hard wiring to the start.





This allows race organisers to use many types of radio data transmission technology that is available world-wide at very reasonable cost, in conjunction with any timer on the approved FIS List. The radio data transmission systems, since they act as a conduit for data transmission, and not as a timer, do not need to be homologated.





Impulse transmission systems are more critical timing components and only those that are homologated for use as system B components may be used.





The transmission of the system B start times through radios allows for the recovery and/or  retransmission of start time data if the radios fail to make contact on the first attempt. Radios can be influenced by many factors like environment, topography,  high voltage power lines, radar stations, or other radios even if they are not on that same frequency due to the effects of harmonic interference. Every situation will be different and the most important aspect of this set-up example is to ensure that the start times produced by System B are available for use if needed regardless of what happens at the radio level.





For this reason, every time that is eventually transmitted by radio must be stored in a timer at the start before it is transmitted. 





Where is Wireless Transmission Allowed?





Wireless transmission is only allowed for start times, not for finish times (only time of day).


A radio system is only allowed as a Back Up System (System B), and only if a hard-wired System A is in place.


A radio system as a Back Up System is not allowed for Olympics, World Championships, World Cup, Continental Cup, and National Championships.


The timer used at the start, linked to the radio, like a normal timer must be synchronised with the System A timer at the  finish in time of day.


The Start-timer must be a FIS-approved timing device.


Using a start timer, it must be possible to save every start time.


A display of each start time to the 1/1000th sec. must be available by bib number at the start at any time during the race.





Please refer to the set up diagrams that illustrate the correct use of these radio systems.


�
 


Set up of the Wireless System at the Start:


�

















System with separate Modem �and Radio











�

















System with integrated Modem in the Radio








�
Criteria for FIS Approved Timing Devices for Alpine Ski Races





The following criteria must meet all timing devices that are used for Alpine FIS races and that are produced after May 1997. 





Timer:	F	The timing device must have an internal, or external printer. 		Printing through a computer is not allowed.





Printer:	F	This printer must print at least in a chronological order the 	time of day.





	F	For each printed time of day there must be an indication of the 	timing channel.





F	If it is possible to do manipulation or correction of times in the 	timer the printer must mark such a corrected time.





Power Supply:	The timing system must work without power supply from the mains for four (4) hours at 25°C and one printout per minute and two (2) hours at –10°C and one printout per minute.








Operation Temperature:	The timing device and printer must work at ambient temperatures from -10° to +40°C 





Measuring Range:	Time of day mode must be possible in hours, minutes, seconds and 1/1000, or better.





Timer Precision:	Must measure up to the 1/1000 second in time of day mode





Quartz:	F	Quartz accuracy must be below +/- 10 ppm at a quartz 	temperature from –10° to +60°C.





	F	Aging of the quartz must be below +/- 3 ppm per year.





	F	With adjusted quartz frequency the drift must be below +/-0.5 	ppm at 25°C.





Impulse Triggering:	F	The delay of impulses is not allowed to be higher than 1/1000 	sec.


�F	The delay of impulses must be constant, the range must be less 	than 1/10000 sec.





Timing Channels:	The timing device needs a minimum of two independent channels, one for start and one for finish.


�



Synchronization:	Synchronization between main- and backup timer must be possible.





Electromagnetic:	The timing device must meet the standards of IEC (International Electronic Commission). This means the timing device must function satisfactorily in its electromagnetic environment without introducing intolerable electromagnetic disturbances to anything in that environment. 





Truncation:	The truncation to 1/100 of seconds must be made after the calculation of the run time. The digits of the run time after the 1/100 are thrown away.


�e.g. :	Start Time: 	10:00:00.132�	Finish Time:	10:01:30.259�	Calculated Run Time:	       1:30.127


		Run Time after truncation:     1:30.12





Homolgation:	Manufacturers wishing to have their timing devices homolgated for use in FIS races must supply all technical information indicated above to the “FIS Timing Working Group” c/o Attilio Capella at the FIS Bureau in Oberhofen Switzerland.


�
HOMOLOGATED BY FIS TIMING WORKING GROUP


APPROVED BY FIS RULES COMMITTEE


Timer used as wireless data transmission for optional back-up timing must also be on this list.


	Company Name	Timer Name		Codex Timing


	ALGE	TDC 4000		ALG.001.97


	TDC 8000		ALG.002.97


	COMET		ALG.003.97


	S3		ALG.004.97


	S4		ALG.005.97


	Chrono CAHOUR	Data 2000		CAH.001.97


	Data 4000		CAH.002.97


	HEGO	HEGO 6000		HEG.001.97


	HEGO 7000		HEG.002.97


	LONGINES	TL2000		LON.001.97


	TL3000		LON.002.97


	TL5005		LON.003.97


	MIC	MTS 2000		MIC.001.97


	MICROGATE	REI		MGA.001.97


	RACETIME2		MGA.002.97


	OMEGA Electr.	OGM5005		OME.001.97


	OTR7		OME.002.97


	POWERTIME		OME.003.97


	ARES 21		OME.004.97


	SEIKO	MT-400		SEI.001.97


	CT-400		SEI.002.97


	CT-300 / CT-300II	SEI.003.97


	CT-916 / CT-916II	SEI.004.97


	TAG Heuer	CP 501		TAG.001.97


		CP 502		TAG.002.97


	CP 503		TAG.003.97


	CP 505		TAG.004.97


	PTB 605  With external printer.	TAG.005.97�	                    No printing through PC


	TELECHRON	DIGITIME		TEL.001.97


	WIMTEC	TIME-MASTER/H	WIM.001.98


NEXT  STEP


In future, we shall try to systematically homologate all pieces of timing equipment, impulse captors and transmitters according to the same principle as described in this document.





So huge a task can only be carried out over a longer period, approximately two years, as the penalisation of loyal and honest organisers with excessive regulations should be avoided.


CONCLUSION


We hereby wish to thank all members of the "Working Group" who have always used every endeavour to realise this "FIS GUIDE" for their Technical Delegates.





We are fully aware that there are still some imperfections and would welcome any constructive proposal and as the works proceed, this document will be completed to improve the knowledge of the FIS, the referee and judge of all Alpine Skiing competitions.
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