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1: Contact Information
 Address: Denford Limited,
 Armytage Road,
 Brighouse,
 West Yorkshire,
 HD6 1QF,
 UK.
                                                                                                                                              
Telephone: General Enquiries  01484 728000
 Fax: 01484 728100
 E-mail: For sales enquiries contact, sales@denford.co.uk
 For machine servicing enquiries contact, service@denford.co.uk
 For customer services, contact customerservices@denford.co.uk

 Technical Support: Visit Denford Technical Forum at www.denfordata.com/bb 

 Telephone Denford Customer Services: 01484 728000
 E-mail: customerservices@denford.co.uk
 Monday to Monday to Thursday 8.30am - 4.30pm GMT
                                                                              Friday 8.30am - 2.00pm GMT
 For international dialling: +44 and remove first 0 in each city code
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3: Warning Notices

 Warranty Disclaimer.
The Warranty on your Denford Race Track & Race System will be invalidated if any 
modifications are undertaken that are not authorised by Denford Ltd.

 Maintenance Disclaimer.
Always obtain permission from the person responsible for electrical equipment in your 
establishment before accessing the electrical control panels housed in the Start and Stop 
Gates if supplied. All work must be carried out by personnel suitably qualified to remove the 
access covers to the electrical systems. Denford Limited cannot accept responsibility for 
any damage, injury and/or loss that may occur through incorrect electrical practices.

Safe operation of the Denford F1 Race Track & Race System is outlined on page 24 of this 
booklet.

Use of the Denford Race Track & Race System for any purpose other 
than those for which it is designed may result in injury, and may also 
invalidate the warranty.



Page  5

Standard Denford 
F1 Race System 

Denford F1 Race System 
with Sector Timing Gate

Both the standard Denford F1 Race System and the Denford F1 Race System with a Sector 
Timing Gate are supplied packed in either a cardboard box as standard or a flight case which 
can be ordered as an option.
The race system components are protected by bespoke foam packing inside both the box 
and the flight case. The foam packing is re-usable and should be retained to re-pack the 
Race System after use.

4: Unpacking the Denford F1 Race 
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5: Identifying the Denford F1 Race System   
    equipment.

A

B

C

D E
F

G HJK

A..............Start Gate (1-Off)
B..............Finish Gate (1-Off)
C..............Start Box (2-Off)
D..............Race Trigger (1-Off Red)
E..............Race Trigger (1-Off Black)

The standard Denford F1 Race System consists of the following equipment:

F...............Eithernet Cable 25M (1-Off)
G..............90 Deg Jack Plug Cable-Short (2-Off)
H..............Jack Plug Cable-Long (1-Off)
J...............Power Pack (1-Off)
K..............Power Lead (1-Off)
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5: Identifying the optional Sector Timing
    Gate equipment

When the Denford F1 Race Track and Race System are ordered together from the 
factory with the optional Sector Timing Gate the following loose additional equipment 
will be supplied. 

W..............Sector Timing Gate (1-Off)
X...............Eithernet Cable 25M (1-Off)
Y................90 Deg Jack Plug Cable-Short (2-Off)
Z................Jack Plug Cable-Long (1-Off)

W

X

Y
Z
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When the Denford F1 Sector Timing Gate System is purchased separately the  equipment 
identified on page 7 will be supplied along with these additional items shown below. These 
are the track sensors and must be fitted to the special Sector Timing Track Section.

5: Identifying the optional Sector Timing
    Gate equipment.

The receiver sensors on the red mounting discs are fitted to the two outer (red) 
aluminium sections and the emitter sensor is mounted from underneath the track through 
the white track board into the centre (silver) aluminium section.
The receiver sensors are fitted and secured into the red aluminium sections as shown 
with the green circuit board facing upwards. The emitter sensor can be fitted either way 
around as long as the fixing holes align.
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The Start Gate: 
This should be placed onto the track close to the end of the start section track but beyond 
the start line.

6: Positioning the Race System equipment 

The Finish Gate:
This should be placed at the beginning of the finish section over the finish line.
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6: Positioning the Race System equipment.

Sector Gate (optional Fitment):
Locate the mid section of track that houses the sector timing sensors, this section of track could 
be positioned anywhere between the Start and Finish Gates.
To identify the correct section look for the small round disks on the outside of the red outer 
aluminium sections and the corresponding holes through the inner aluminimum section.

Position the Sector Timing Gate over the sensor positions (see below).
If the Denford F1 Race Track and Race System were purchased with the optional Sector 
Timing System, the sensors are already built into the track. If the Sector Timing System 
has been purchased separately the blank disks will have to be replaced with the supplied 
sensors as outlined on page 8.
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7: Connecting up the Race System System

Start Gate:

WARNING:
DO NOT power up the Race System until all the cable connections have been made.
When the Race System is powered up DO NOT make any additional connections or 
disconnections without first powering down the Race System.

The cables to the start gate all pass through the cable management slots in the sides of the 
start gate. 
 
• Connect the Triggers first (as these may be difficult to pass through once the other cables
    are in place).  The Black button is connected to Lane 1 the Red button to Lane 2.
• Connect the Start Boxes.
• Connect the 25M Ethernet cable to the Finish gate connection.  This cable should then be  
    hung on the cable management slots in the track legs and run to the Finish Gate.
• If there is a Split Gate timer this connects by another Ethernet cable to the other side of
    the start gate.
• Finally Fit the power connector to the unit.  (The power supply is 15V DC and requires 
    100-240VAC at 50 /60Hz). 
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Finish Gate:

WARNING:
DO NOT power up the Race System until all the cable connections have been made.
When the Race System is powered up DO NOT make any additional connections or discon-
nections without first powering down the Race System.

The cables to the finish gate pass through the cable management slots in the side of the 
finish gate.

• Fit the Ethernet cable in the socket marked Start Gate.
• Fit the Receiver cable for Lane 1 and then plug the other end into the socket on the
    side of the track in Lane 1.
• Fit the Receiver cable for Lane 2 into the lower connector and then plug the other end. 
    into the socket on the side of the track in Lane 2
• Fit the Emitter cable into the upper connector and then plug the other end into the
    socket in the centre on the underside of the track. 

7: Connecting up the Race System cont: 
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7: Connecting up the Race System cont: 

Sector Gate (optional fitment):

WARNING:
DO NOT power up the Race System until all the cable connections have been made.
When the Race System is powered up DO NOT make any additional connections or discon-
nections without first powering down the Race System.

The cables to the Sector gate pass through the cable management slots in the side of the 
finish gate.

• Fit the Ethernet cable in the socket marked Start Gate.
• Fit the Receiver cable for Lane 1 and then plug the other end into the socket on the
    side of the track in Lane 1.
• Fit the Receiver cable for Lane 2 into the lower connector and then plug the other end. 
    into the socket on the side of the track in Lane 2
• Fit the Emitter cable into the upper connector and then plug the other end into the
    socket in the centre on the underside of the track. 
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Turn on the power using the Power Switch located at the rear of the Start Gate.

The Screen will initialise and will then display a timing screen either Manual or Auto Mode 
depending on the state of the switch.

The Finish gate and the Sector Gate (if fitted) should have the centre green light illumi-
nated.  This shows that the gate has power and that the two timing circuits are working 
correctly.

If you block the timing beam in either lane under the Finish or Sector Gates the green 
light will go out and a blue light will illuminate the track under the gate to highlight the 
lane being blocked.  The blockage will also be indicated on the Start Gate screen.

8: Powering up and testing the Race System
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9: Race System Operation

Automatic mode:

Select the Auto mode with the AUTO / MANUAL switch on the rear of the Start Gate. Depress 
the switch upwards for Auto mode.

The Display will only show and record the CAR RACE TIME.

The trigger buttons are disabled in this mode.

• The race sequence is initialised by pressing the Reset Button, the timing sequence starts
     and each of the 5 start lights illuminate in turn at 1 second intervals.
• Once all 5 lights are illuminated there is a 1 second Delay and then the firing pods are
     activated and the timing starts.
• When the beam is broken at the finish gate the time is recorded.
• When both cars have finished the winner will be displayed by flashing the wining time and
     the Red light on the finish gate winning lane will flash.
• If for any reason one car does not finish, 10 seconds after the starts of the race the car
    that finished will be shown as the winner and the other car will record a DNF. 
• Once a race has been completed the display of the times remains on screen for 30
    seconds and then the screen returns to the ready mode. 
• The start sequence can be aborted by pressing the reset button at any time during the
     race sequence.
• Pressing Reset again will initialise a new race sequence.
    
To exit Auto Mode select manual Mode from the AUTO / MANUAL switch.
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Manual Mode:

Select the Manual mode with the AUTO / MANUAL switch on the rear of the Start Gate. 
Depress the switch downwards for Manual mode.

In Manual Mode the screen will display the REACTION TIME, CAR RACE TIME and TOTAL 
RACE TIME.

• The race sequence is initialised by pressing the Reset Button, the timing sequence
     starts and each of the 5 start lights illuminate in turn at 1 second intervals.
• Once all 5 timing lights are lit, after a variable delay from 1 to 8 seconds and then the 
     lights will go out and the firing pods are enabled and the timing sequence starts.
• The trigger buttons are monitored and when activated these trigger the firing pods.
• When the beam is broken at the finish gate the time is recorded.
• When both cars have finished the Race winner will be displayed by flashing the Red
     light on the finish gate.
• On Screen the best Reaction Time, Car Race Time and Total Race time will flash.
• If for any reason one car does not finish, 10 seconds after the starts of the race, the
    car that finished will be shown as the winner and the other car will record a DNF. 
• Once a race has been completed the display of the times remains on screen for 30
    seconds.
• If a trigger is pressed prematurely then the firing pod on that lane is disabled and the
    car will not race.  The screen will display a false start but the other car will race
    normally.
• If both triggers are pressed prematurely then the race is aborted.
• The start sequence can be aborted by pressing the reset button at any time during
     the race sequence.
• Pressing Reset again will initialise a new race sequence.

To exit Manual Mode select Auto Mode from the AUTO / MANUAL switch.

9: Race System Operation cont: 
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9: Race System Operation cont:

Reaction Time Mode:

This mode is purely for testing the reaction time using the Trigger buttons.

• To select Reaction Time put the Race system into Manual Mode.  
• Press and hold the Reset Button down for 6 seconds then release the Button.
• The display screen will now show Reaction at the top of the screen and a timing
     window for reaction time.
• The race sequence is initialised by pressing the Reset Button, the timing sequence
     starts and each of the 5 start lights illuminate in turn at 1 second intervals. 
• Once all 5 timing lights are lit, after a variable delay from 1 to 8 seconds and then the
     lights will go out and the firing pods are enabled and the timing sequence starts.
• The trigger buttons are monitored and when activated the reaction time is stored.
• When both reaction times are logged the winner is displayed on screen and the
     winning reaction time flashes.
• If for any reason one rigger is not activated within 10 seconds of the start lights going
    out, the winner will be displayed.
• Once a race has been completed the display of the Reaction times remains on screen
     for 30 seconds.
• If a trigger is pressed prematurely then the screen will display a false start but the other
    trigger continues to function normally.
• If both triggers are pressed prematurely then the race is aborted.
• The start sequence can be aborted by pressing the reset button at any time during the
     race sequence.
• It is possible to set the Reaction Time mode so that races can be restricted to be run 
    twice between any two names, or an indefinite number of times. The option to change
    this is at the bottom of the admin screen (See page 22).

When reaction races are limited, they can only be run twice before a new team name is 
entered. When it is in unlimited mode, a new team name is never required.

To exit Reaction Time Mode, select Auto Mode from the AUTO / MANUAL switch.
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9: Race System Operation cont:

Connecting the Start Gate over a network:

The Start Gate can display the race results as a live feed to a web page. In order to do this, 
a connection must be made between the Start Gate and wherever the web page is dis-
played. This can either be on a monitor connected to a PC, or on a phone or tablet device. 
The Start Gate can be connected to either using an Ethernet cable, or by generating its own 
wifi hotspot. The team names displayed can also be edited, and the previous race results 
downloaded as a spreadsheet compatible file (CSV).

The Start Gate can be connected using the Wifi connection or an Ethernet cable. To con-
nect to the built-in Wifi signal, connect to the wireless ID of ‘f1inschools’. To connect using a 
cable, the cable needs to be placed in the port that is on the underside of the board. Make 
sure that the Start Gate is switched off first.

The other end of the cable can be plugged into a standard network, or directly into the 
Ethernet port of another computer. Once the cable is plugged in, switch on the Start Gate. 
To test that the connection is active once booted, open a browser and enter the address of:

http://f1inschools/

Note the trailing slash. 
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9: Race System Operation cont:

If this fails then the IP address of the Start Gate is displayed in the top left of the main 
race screen. The IP address is automatically assigned either by the server on the 
network, or by negotiation between the two computers. It will be made of four numbers, 
either 10.0.0.1, or else probably beginning 192.168.1... Enter this number directly into the 
browser.
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Alternatively open a command prompt in Windows, and enter the command of :

Ping  f1inschools

Once the IP address is found, it will rarely change whenever the Start Gate is 
switched on again. The frequency of its changing is due to settings on the network. 
The simpler URL address of  http://f1inschools/  will never change.

9: Race System Operation cont:
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9: Race System Operation cont:

The Race Screen:

The Race Screen gives a live update of current race. Any number of clients can show the 
results at the same time. The Race Screen is just a web page, and can be viewed by a web 
browser on a device on the same network as the Start Gate. The URL to view the web page 
is :

http://f1inschools/

Or alternatively the address can be entered as the IP number that is shown at the top left of 
the Start Gate screen. In the example above it would be :

http://10.0.0.1

The Race Screen updates itself after a race, and will clear itself automatically at the start of 
a new race. The team names can be set using the Administration Screen , described in the 
next section.
After each race completes, only those boxes with  a result are displayed. So in automatic 
mode, only the race time box will be shown. Reaction time will only show the reaction time 
box. Manual mode will show both reaction time and race time. The split time will appear in 
manual and automatic mode if there is a split time returned from a split gate.
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9: Race System Operation cont:

The Administration Screens:

The team names can be set using the administration screen. This is available by appending 
/admin onto the URL. For example :

http://f1inschools/admin

or

http://10.0.0.1/admin

This will present the admin password screen.

The default password is ‘admin’, all in lower case. It is advised that the admin password 
is changed on the next screen. Once the password is accepted, the main admin screen is 
shown (see following image). Please note that cookies must be accepted by your browser. 
If the option is switched off then it will not be possible to log on as administrator.
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The team names can be entered into the first two boxes. Pressing the ‘Send team names 
to start gate’ button will update the team names on the Race Screen. Pressing the ‘Swap 
teams’ button will change the team names between the different lanes without them having 
to be edited. The team names are displayed automatically capitalised. The maximum length 
of the team name is 20 characters long. Only letters, numbers and spaces are allowed in the 
team names. All other characters are removed.

The ‘Choose file’ can be used to select a file of team names. The file must be a text file with 
one team name on each line. For example :

Red racing
Blue burners
Green dream
Etc;

9: Race System Operation cont:
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Pressing the ‘Upload File’ button will load the team names into the drop down boxes at 
the end of the team names, where they can be selected and the team name boxes will 
automatically be filled in.

The ‘Download results’ button will download the results of the previous races in a comma 
separated variable file (CSV). This file format is understood and opened automatically by 
all spreadsheet applications. See the section below about the Results file.

The ‘Clear results file’ button will empty the existing results file. A warning will be given 
first.

The ‘View live results’ will send the browser page back to the live results.

The two password boxes are used to create a new admin password. The default password 
is ‘admin’. The entered password in the two boxes must match to be accepted.

The two Wifi buttons will activate the Wifi hotspot. It is on by default. When it is
switched on, it will remain on and be available every time that the Start Gate is powered
up. See the section below about the Wifi connection.

Finally, the Limited Reaction Times and Unlimited Reaction times buttons will change the 
operation of the Reaction Time screen. If Limited Reactions is chosen then only two races 
may be run on the Reaction Time screen until some new names are entered. If Unlimited 
Reactions is chosen then the names do not need to be changed.

9: Race System Operation cont:
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The Leaderboard Screen:

There is a leaderboard screen which lists up to the first 20 quickest reaction times that are 
currently held in the results file. The reaction mode is described on page 17. This leader-
board is available by appending /leaderboard.php onto the URL. For example :

http://f1inschools/leaderboard.php
or
http://10.0.0.1/leaderboard.php

New team names can be set in the two boxes at the bottom of the screen. If an entered 
name is present in the current top 20 times then it will be highlighted in the list. If a team-
name has multiple times in the results file, only the quickest reaction time will be shown. The 
reaction time of the latest race will be shown at the bottom of the screen for each lane.

9: Race System Operation cont:
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The Results File:

The results file is a CSV file. All completed races are stored in this file. All spreadsheet ap-
plications will be able to understand the contents. The contents of the file stored on the Start 
Gate cannot be edited.

The first column is the race number.

The second column is whether the race was Manual, Automatic or Reaction.

The third column is the team name. The first row is Lane 1 and the second row is lane 2.

The fourth column is the reaction time. Automatic races do not have reaction times so that 
cell is blank.

The fifth column is the split time, if there is a split gate fitted to return a time.

The sixth column is the race time.

The seventh column is the combined race and reaction time.

9: Race System Operation cont:
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9: Race System Operation cont:

Connecting using Wifi:

The Start Gate can generate its own Wifi hotspot. This connection method can be used in 
place of connecting using an Ethernet cable. It is switched on by default. Once it is switched 
on, using the admin screen, it will remain on until switched off again. It will automatically 
become available again after powering on the Start Gate. Any number of users may be con-
nected to the hotspot at the same time.

When the ‘Wifi ON’ button is pressed on the admin screen, after a few moments the hotspot 
will become visible to all local devices that have allow Wifi connections.

The hotspot is called ‘f1inschools’. It is not password protected, and does not provide an 
internet connection. Some devices will therefore show the connection with an alert, and ask 
the user for confirmation before completing the connection.
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9: Race System Operation cont:

Once connection is established, the Race Track screen can be reached from the slightly 
different address of :

http://f1inschools.com/

or by using the fixed IP address of :

http://10.0.0.1

The IP address of the Wifi connection will never change.

The admin screen is still available by appending /admin onto the URL. For example :

http://f1inschools.com/admin

or

http://10.0.0.1/admin
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9: Race System Operation cont:

Generic Results File:

The  results from the last race are available as a computer generated file. These are in 
JSON format, a commonly understood file format. The file can be retrieved by appending /
times.json onto the URL. For example, 

http://f1inschools/times.json

or 

http://10.0.0.1/times.json

The layout and sample contents of the file is :

{“raceresult”: “ KATIE  WINS!”,
 “team1name”: “KATIE”,
 “team2name”: “DAVE”,
“player1TriggerTime”: “0”,
 “player2TriggerTime”: “0”,
 “player1RaceTime”: “0”,
 “player2RaceTime”: “0”,
 “player1SplitTime”: “0”,
 “player2SplitTime”: “0”,
 “player1CombinedTime”: “0”,
 “player2CombinedTime”: “0”}

The race results file contains the details that are made available for the web based Results 
Screen.  If there is a result for the field then a given field will have a number, otherwise it 
will be set to be 0. Although the values of the fields will vary, the format of the file and the 
available fields will never change.
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10: Safe Operation of the Denford F1 Race
      Track & Race System  

Teachers and/or responsible adults should observe and implement the following safety guide-
lines prior to and during operation of the Denford Race Track & Race System.
Denford Ltd is not responsible for bodily injury or property damage resulting from misuse of its 
products or failure to observe or implement proper safety guidelines. 

a. The Denford Race Track & Race System should only be operated by adults or  
     students under adult supervision.

b. It is not recommended to fire the Start Box’s without cars in place. 

c. The operator or other persons must not place their hands in front of the cars
     during launching.

d.  Do not launch anything other than the cars designed for Denford Race Track.

f. Always ensure the car is attached to the tether line before launching.

g. Do not tamper with the electronic components comprising the Denford Race System.

h. Ensure that participants and spectators are positioned clear of the designated track
    area when racing commences.

j. Ensure that either a Denford Deceleration system or towels are used to stop the
    cars at the end of the track.
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