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Welcome  

 
 

 

 Thank you for choosing Orbits 4 as your timing and scoring solution!  
This manual is intended to familiarize you with the Orbits software and 

to help you handle different race situations.  
 

About this document  This document explains the basics in using Orbits 4 to perform timing 

and scoring using single or multiple detection points. This document 
can be used as a reference manual in your day-to-day operations at the 

racetrack. 
 

Who are we?  AMB i.t. B.V specializes in the development of timing and scoring 
solutions for different kinds of racing sports. The software is developed 

for use in combination with AMB i.t. timing h ardware.  

 
AMB i.t. B.V. is staffed by the same group of engineers who have 

developed programs like Timegear, ChronX, PractiX and Orbits, the 
software supplied with AMB i.t. timing and scoring systems. AMB i.t. 

B.V. software is distributed by AMB i.t. offi ces in The Netherlands, the 

USA, Japan and Australia. 
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Basic Concepts  

 
This chapter describes the basic concepts of timing and scoring.  These 

concepts are essential for everyone involved in timing and scoring.  
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System overview  

 

AMB i.t. timing systems are designed to time and score different kinds of 

racing events. A transponder is mounted on, by example, a car or 
motorcycle. The signal sent by a transponder is picked up by a detection 

loop installed in the track surface. The detection loop is connected to an AMB 
i.t. decoder. The decoder timestamps the received transponder signals and 

sends this data to a connected computer. 

 
The figure below shows the basic overview of an AMB system, and the 

following is a brief description for each of the systemôs components. 
 

 

 
 

 

Single loop system  All race organizations use a finish line to score a race. The type of timing 
and scoring where only one ótiming lineô or ódetection pointô is involved is 

commonly referred to as: single loop timing and scoring. 
 

Note: when using an extended loop decoder the system may include a 
separate detection point in the pit lane.  

 

Multiloop system  Timing and scoring with a multiloop  system can add great value to a race, 
due to the multiple loops installed. Much more information will be available, 

like split times, speeds and differential times at various parts of the circuit.  

 

Installing multiple loops and therefore mul tiple decoders makes both the 
hardware and the software part of the system more complex. The 
complexity of the system will be handled for the most part by the Orbits 
system. Therefore operating a multiloop system is, in general, as simple as 
operating a single loop system. 
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Timelines  The start/finish line plays a major role in timing a race. In a multiloop 

environment there are more lines on the track where competitors are timed. 

 
Throughout this manual we will refer to these physical lines by the term: 

Timelines . 
 

 
 

The picture above shows an example track with 3 timelines.  
- Start/Finish 

- Start/Finish Pits 

- Start/Finish speed trap 
 

Section  
 

 

Letôs define a section ñStart/Finish Speedò which will be from timeline 
Start/Finish to timeline Start/Finish Speed in the track layout in above 

picture. The description of this section will be óStart/Finish Speedô and the 

short description will be óSF Spdô. The entry decoder of this section is 
decoder Start/Finish (Start/Finish speed trap). 

 
Entry timeline  ï The timeline, a car will cross when entering this section . 

Exit Timeline ï The timeline, a car will cross when exiting this section . 
 

 

Transponder  
 

 

AMB transponders enable you to give each competitor a unique 
identification. The transponder is affixed to the vehicle with a transponder  

holder that is secured with bolts, screws, rivets or zip ties. When passing 
over the detection loop in the track, the transponder sends its signal to the 

loop.  

 
Detection loo p The detection loop is embedded into the track surface and picks up each 

transponder passing. The unique signal of the transponder is picked up by 
the loop and transferred to the AMB decoder. Several transponders can be 

picked up at exactly the same time.  This ensures no transponders will be 

missed, even if 7 or 8 vehicles pass the loop at exactly the same time. 
 

 
Decoder  The AMB decoder is connected to the detection loop via a  coax cable and 

receives the transponder passing data from the detection loop. It reads the 
unique transponder signal and gives the transponder an exact passing time. 

When received, it sends the passing information to the computer running the 

Orbits 4 program. 
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Hardware Installation  

Orbits is a single loop timing and scoring system. The installation of a 
single loop system consists of three main components: loop installation, 

decoder installation and transponder installation. This chapter describes 
these components that are used in combination with the Orbits 4 

software program. 
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Positioning the 

detection loop  

All wiring of the detection loop must be installed according to the drawing 

below in order to avoid a serious degradation in the performance of the 

system. 
 

 

                           
 
Step 1 >  The detection loop must be positioned in such a way that the 

transponder is above the center of the detection loop when the front of the 

cars/motorcycle crosses the finish line. Make sure cars/motorcycle cannot 
pass outside the detection loop. Extend the detection loop outside the track 

if necessary. 
 

 

Step 2 >  Depending on the type of decoder, a loop can be used for a track 
width of max. 20m (66 ft). For wider tracks use 2  or 3 (max.) loops. When 2 

or 3 detection loops need to be installed, make them of even length with 10 
cm (4ò) overlap. 

 

 
 

Step 3 >  With a separate loop installed in the pit lane , connect it to the BNC 
connector marked loop 3 (PIT) on the  decoder.  Passings registered in the 

pit lane will be identified as such by the decoder.  

 
Step 4 > The detection loop is sensitive to interference, sometimes emitted 

by nearby power cables. When possible, keep other cables 5 m (15 ft) away. 
Also, make sure cars/motorcycles or other parts on the track will not get 

closer than 5 m (15 ft) to the detection loop, to avoid false inputs.  
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 Step 5 >  For dirt tracks, the detection loop is best installed in plastic 

conduits at a maximum depth of 30cm (1ft) below th e surface. The 

maximum depth should be chosen in a way that the cars/motorcycles cannot 
dig out the detection loop. However please respect the maximum distance 

between loop and transponder, which is 60cm (2ft) for cars and 120cm (4ft) 
for motorcycles. 

 

Note: When pulling the detection loop wire through the plastic conduit, it is a 
good idea to pull another non -metal wire through. This wire then can be 
used to install a new loop wire in the event it gets damaged.  

 

 

Installing the detection 
loop  

 
 

 

Step 1 > Cut the slots in the track a maximum of 2 cm (3/4 in) deep and 60 
cm (2 ft) apart. Make sure the slots are clean and dry. This will ensure a 

perfect seal when the silicon is applied after the installation of the wiring. Put  
the wires of the detection loop in the slots and cut the excess length of the 

detection loop wires.  

 
Step 2 > Widen the slot with a chisel where the small connection box  of the 

loop is to be installed. Place the connection box vertically into the slot.  
 

Step 3 >  When all wires are installed, put the heat shrinkage sleeve over a 
detection loop wire end. Then solder the loop wire to the short wire end of 

the connection box. When soldering the wires together, the solder should 

flow th rough the entire connection and not only around it. Now put the 
shrinkage sleeve over the soldered connection and hold it over a heat source 

to shrink the sleeve (also see the drawing below). Repeat this procedure for 
the second wire of the detection loop.  

 

Step 4 >  Fill the slot with silicone. Before doing this, please test the loop as 
described in Chapter 3. Make sure not to overfill the slots and that the 

silicone is fully under the surface of the track, otherwise tires may pull out 
the silicone.  

 

Step 5 >  If any silicone spills out of the slot, remove the excess silicone by 
scraping the top with a small piece of cardboard. This also ensures that the 

silicone is pressed into the slot for a perfect seal. 
 

Silicone  
 

 

There is a wide variety of silicone types available in hardware stores; it is 
important that the right type is used. Silicone that can withstand different 

temperatures as well as both wet and dry conditions (since weather 
situations can vary), should be used. If you are unsure , check the 

specifications of the silicone.  

 

The following types of silicone have been shown to yield lasting results and 

are recommended by AMB: 

Å Dow Corning 890SL is a self-leveling silicone kit. It is applied as a 

liquid and fills the slot completely.   

Å Purflex is a polyurethane-based silicone that retains its elasticity 

under a wide range of temperatures.  
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Connecting 

the detection 

loop to a 
TranX3 

Decoder  

The detection loop is connected to the connector at the back of the decoder.  

 

 
 

 
TranX2 

Extended 

Loop 
Decoder 

Installation  

With the TranX2 Extended Loop decoder it is possible to connect up to three loops 

to one decoder. Two detection loops can be used on the track,  while the third is 

identified as a pit loop. In the Orbits program passings detected on this detection 
loop are marked with a óPô from pit passing in the results pane and marked in blue 

in the passing list. 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Connecting  

dete ction 

loops to 
TranX2 

Extended 
Loop 

Decoder  

The detection loops are connected to the connectors at the back of the decoder.  

 
 

 

 

1 

Decoder 1 

Loop 1 

Loop 2 

Loop 3 Pits 

Track 
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Transponder positions  The transponder position on a car or bike influences whether the 

transponder will be received with sufficient signal strength and whether 
the system will be able to determine an accurate passing time. A 

transponder position therefore should be determined with great care and 
should obey the following restrictions:  

--  Metal or carbon fiber parts may absorb or block the magnetic 

transponder signal; therefore the transponder should be mounted 
with no metal or carbon fiber parts beneath it.  

--  For the decoder to be able to determine an accurate passing time 
from the received transponder signal, the transponder should be 

mounted vertically. Whether the printed transponder number 
actually is pointed forwards, backwards or to the side is not 

important.  

 
For cars  and motorcycles  

 
 
 

The figure above shows the recommended transponder positions and 

their maximum heights. Since the transponder signal is limited in 
strength a maximum mounting height should be obeyed. Higher 

transponder positions (or positions blocking the signal) will dramatically 
reduce the received signal strength. 
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For motocross  

 
 
 

 
 

 

 
 

 
 

 

 
 

Main and backup  When you score a race the result must be available after the race at all 
costs.  For important races, many organizations have two systems to do 

the timekeeping: one main Orbits system and one backup Orbits system 

in the rare event where the main system fails.  
 

Orbits 4 does not support this main and backup configuration by itself; 
each separate system needs an operator for starting/stopping the race.  

 

 
Main and backup 

configuration I  

The latest type of decoders are equipped with both a serial (RS232) 

and a network (TCP/IP) connection for communication.  
 

Therefore it is possible to connect two computers running the Orbits 
program to one decoder, giving a back-up for the timekeeping. If one 

computer fails, one can still continue timekeeping on the second 

computer. 
 

Note: This back-up configuration does not give any  back-up solution for 
the decoder or detection loop. See the next paragraph for a this type of 
back-up configuration.  
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Main and backup 

configuration II  

When connecting a Main and Back-up decoder, the signal from coming 

from the detection loops is split with help of a custom coax T -splitter 

available from AMB. The coax T-splitter is best placed close near the 
decoder. See the depiction below. 

 
Splitting the signal coming from the detection loop will result in loosin g 

approximately 10 points in signal strength  from the transponder. Check 

the transponder passing whether the decoder receives a sufficient 
strong transponder signal. (strength min. 100, or 60 points above the 

background noise. Also see Signal Strength, Hits and Noise) 
 

Note: When two or three detection loops are used, they are split and 
connected to the main and back-up decoder in the same way. 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
TRACK 

MAIN DECODER 

COAX CABLE 

COAX T-SPLITTER 

BACK-UP DECODER 

 



 

 

 

 

 

   Page 17 of 115 
 

 
 

Hardware Performance testing  

 
Once the system has been installed, it should be tested to make sure that 

it is functioning correctly. We also recommend repeating the same 
procedure at the start of each race event. This chapter describes the 

tests to perform to ensure your timing system is functioning prope rly. 
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Testing the loop  Step 1 >  Connect the detection loop(s) to a decoder and computer 

running Orbits.  Check the background noise, which is updated every 5 
seconds in the Timing tab of Orbits 4. The background noise level 

should be between 0 and 40.  A higher value may indicate interference 
by other electrical equipment in the area or a bad loop installation 

(broken wiring, bad soldering connection, oxidized connections, etc). 

Try switching off any suspected equipment or removing nearby objects 
and check for improvements. Especially at night, short-wave radios may 

cause a slightly increased background noise. 
  

Step 2 >  If no signal is received and the detection loop installation 
seems to be correct, the coax to the connection box or BNC connector 

may be faulty. Both can be easily checked. Take a multimeter and set it 

to measure resistance. Connect or hold one probe to the center pin of 
the coax cable and connect or hold the other probe to the shielding of 

the BNC connector. This measurement should read about 100 kOhm. 
When this value is measured it still does not give any assurance that 

the connection box itself is OK, however tells that the connection to the 

connection box is OK. 
 

Step 3 >  If a detection loop has been correctly installed, a transponder 
should be picked up at the same distance from the detection loop at all 

positions along the detection loop. To test this, stand at one end of the 
detection loop about 8m (25 ft) a way and hold a transponder 

approximately 60cm (2 ft) off the ground. Walk slowly towards the 

detection loop. You will hear a beep in the headphones attached to the 
decoder when the transponder is detected.  Mark the spot where the 

transponder was detected.  Repeat the process for the middle and other 
end of the detection loop and do the same coming from the other 

direction. The detection distance from the loop should be approximately 

the same for all positions. 
 

Step 4 >  Check the signal strengths of the transponders as they are 
picked up by the system during a reality test. A good loop will yield 

consistent transponder signal strengths of at least 100 with a hit rate of 

at least 20. The hit rate may vary depending on the speed of the 
transponder passings (slower passings will yield higher hit counts) but 

the signal strength should be consistent (< 10 points variation) for the 
same car. 
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Signal, noise and hits  The parameters signal strength; background noise and number of hits  

describes the overall performance of decoders and transponders. 

 
During the crossing of transponders the signal is repeatedly received by 

the decoder. The number of repeated contacts is the number of hits. On 
each hit the transponder number and status is received by the decoder. 

Since the number of hits may vary a lot depending on the speed when 

passing the detection loop, a typical value cannot be given. However 
normally values of 20 and higher are seen. 

 
The average background noise is sent by the decoder every 5 seconds. 

The background noise indicates the amount of interference received in 
the TranX frequency range. Since mobile communications do not 

interfere with the TranX system, a person standing near the detection 

loop, using a mobile phone will not result in an increase of background 
noise. Typical values are in the range of 0 to 40.  

 
If the noise level is higher, the received transponder signal strength 

should be 60 above the noise level to ensure a perfect functioning of 

the system. 
 

The transponder signal strength normally is quite constant between 
passings of the same transponder. For all TranX systems the received 

transponder signal strength always should have a minimum of 100.  
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Getting started  

 
This chapter guides you through the installation process of Orbits.  
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System requirements  The minimum hardware specifications to run the Orbits program are:  

 IBM Compatible Pentium III processor or better (600 MHz)  

 512 MB Memory, 1024 MB Recommend 

 Approximately 100 MB of hard disk space and a free COM Port 

 CD-Rom player 

 Network adapter 
 Operating systems: Windows 2000, XP Home, XP Professional 

 

Administrator  You need to have administrator rights in ord er to install and run the 
program. 

 
Installation  The Orbits program is supplied on a CD-ROM. To install the Orbits 

program: 

 Put the CD-ROM in your CD-ROM player 

 The setup program will start automatically (if your computer 

does not support this Auto run function, please run the 
Orbits_4_Setup.exe program in the Orbits directory on the CD -

ROM) 

 Follow the instructions of the installation program  

 
Shortcuts to Orbits are added under the Start menu and on your 

desktop. 

 
Activate the progra m When you start Orbits for the first time, you will see the Activation 

wizard that will help you to activate and personalize your copy of Orbits. 

To perform the activation, an Internet -connection is required. 
 

You can activate Orbits in two ways:  
 Activate online >  This will perform the activation on the 

computer Orbits is installed on. This way of activating is 

recommended. 

 Activate with help of another computer >  Use this option 

only, when it is not possible to connect the main com puter ï the 
one you installed Orbits on - to the Internet.  
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Activate Online   

  
To activate online, enter your unique serial number  and click óNext >>ô. 

The serial number can be found on the back of the Orbits manual.  
 

In the page that follows, you have to enter login -information from an 

existing AMB account. This can be one of the following accounts: 
 Account for the AMB support website 

 Mylaps.com account that you have used for uploading results to 

the internet . 

 
If you donôt have either of these accounts, you can also create a new 

AMB account here. 

 
On the next screen, you can enter your registration information for 

Orbits. 
 

 
Important: The organ ization name you enter, cannot be changed 
afterwards, and will be visible on the bottom of your print -outs. 
 
Once youôve entered the registration information, the wizard is complete.  

You can start Orbits by clicking the óFinishô button. 
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Activate with a nother 

computer  

  
 
To activate with another computer, choose óActivate with help of another 

computerô in the 2nd step of the wizard and click óNext >>ô. 

 
The wizard will provide you with a computer cod e that you will need 

during the activation process. Write down that computer code, and visit 
http://activate.amb -it.com/  on a computer with Internet -connectivity.  

 

On the website, enter your serial number and the generated computer 
code. The file that contains your license information can be saved on a 

USB storage device or a floppy disk. The website will provide a small 
license file. With that file, return to the computer with Orbits 4, and 

import the generated file into the wizard by clicking the óBrowseô button. 
 

 
 

If the file is OK, the óNext >> ó button will be enabled. Click it to 
complete the activation process. Orbits is now fully registered and will be 

started as soon as you press the finish button.  
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Firewalls  You may experience problems if you have a firewall in place that does 

not allow the Orbits 4 to pass through the firewall.  
 
Open the following holes in your firewall for Orbits 4:  

 
Port 51604 TCP ï to communicate with an Orbits Remote 

Port 5400 TCP/UDP ï to communicate with the decoder 

Port 5403 TCP/UDP ï to communicate with the decoder  
Port 80 TCP -- HTTP protocol (For uploading results to Mylaps.com) 

 
For Windows XP  users: 

There is an Internet connection firewall on the Windows XP system. By 
default it is  disabled. But it may be enabled so requests may be blocked 

by the firewall. To config ure the Internet connection firewall of Windows 

XP, please follow these steps:  
 

Open Network Connections (Click Start, click Control Panel, and then 
double-click Network Connections.)  

Click the Dial-up, LAN or High-Speed Internet connection, and then, 

under Network Tasks, click Change settings of this connection.  
On the 'Advanced ' tab, click the ' Settings... ' button.  

 

 
 

Click on the 'Exceptions... ' button.  
 

 
 
Click th e ' Add Port... ' button to add a service.  
 

 
 

 


