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New regulations for bottle refills and servicing

National and international requirements for pressurized equipment.

14/2/08

Due to SPA DESIGN’S ongoing product and safety reviews, it has been brought to our
attention by authorities and insurance companies that we must comply with both national
and international requirements for pressurized equipment.

This will mean that our current fire system service and refill procedure will have to
change.

Under FIA/MSA Regulations, hand held and plumbed — in systems must be serviced
every 2 years.

We regret that SPA DESIGN can only maintain SPA DESIGN bottles and other makes
of cylinders should be returned to the original manufacturer. (Lifeline, FEV, etc)

Alloy and steel bottles will have a life span of 10 years from date of manufacturer. ALL
carbon fiber bottles will have a life span of 2 years.

Bottles that have not adhered to the 2 year service schedule will not be serviced.

Cylinders that have been modified or not serviced by SPA DESIGN, or its authorized
service dealers and units that have tampered or modified labels will not be accepted for

service.

SPA DESIGN LTD reserve the right on the grounds of safety to reject a cylinder for
service if it is felt that a bottle has sustained external damage and can not be safely

repaired.

We ate sorry for any inconvenience that this may cause, but this issue should be seen as a
real safety concern to all parties.

Should you require any further information, please do not hesitate to contact us.

SPA DESIGN LTD and its associated companies reserve the right to change
specifications of parts, kits and dimensions without prior announcement.



" A" TEL: 01827 300150
E N FAX: 01827 30015
D E S | G N e-mall; sales@spa-uk.co.uk
- WEB SITE: www.spa-uk.co.uk

MECHANICAL SYSTEM INSTALLATION INSTRUCTIONS

This SPA ‘FireSense-Response’ Suppression system is a mechanically activated AFFF foam
system; it uses two T-Handle'_pull cables, one 6 ft, and one 12ft in length

Fitting Instructions

& Remove the system from its plinth by un-fastening the over-centre clips. Decide the best
position for the system —IT IS RECOMMENED THAT THE BOTTLE SHOULD BE MOUNTED
IN THE FORE AND AFT DIRECTION OF THE VEHICLE. The system label, detailing contents,
etc and also the pressure gauge should be visible. Mount the plinth securely to the
vehicle and put the bottle back into place. '

o Insert the end of the decabon tube into the push-in fitting on the lever-valve and lay the
length of the tube from the cylinder to the chosen location; plug the nozzles onto the
free ends of the tube (depending on how many nozzles your system has). Orientate the
nozzles to point onto an.ticipated fore source.

s Mount the 6ft ‘Pull cable’ in the cockpit within reach of the driver and/or co-driver when
sitting in the normal driving position wearing seat belts. The other end of the cable is to
be threaded through one of the adjusting screws on the handle of the lever-valve.
Thread the adjusters through the holes on to the bottom handle of the lever-valve.

‘Secure the clamp screw against the undefside in such a way that movement of the red
pull cable will close the handles of the lever-valve, but allowing 6mm of free play.
Remember to keep safety pin in place whilst using this assembling process; failure to
do so may result in system being accldently dispersed.

» Mount the 12 ft ‘Pull cable’ on the outside of the vehicle (on the front scuttle of a saloon
car or by the roll hoop on a single seater). Lay the cable inside the vehicle and connect
to the lever-valve as stated above. . .

» Pull cables should be fitted in a such a way that no links or ‘S’ bends are created, which
could cause malfunction. : o

s Make sure the safety pin on the lever handle is fully removed before an event/race;
failure to do so will render the fire systen; INOPERABLE.

AFFF
ouT

AFFF, AFFF -

aut
. :] auT
' == nuT

\/ *AFFF IN 4 AFFF IN ><
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BATTERY. THE SEALING CAPS SHOULD BE CONSIDERED |
CHARGE THE BATTERY.

4-BS| SEE NSRS
CHARGING s !
METHOD dhes 10h or QUICK:6.0AX
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Cintura da competizione a bretelle con 5 0 6 punti di ancoraggio omologata secondo lo Standard FIA 8853-1998
Suspender type racing seat-belt with 5 or 6 anchorage points type approved to standard FIA 8853-1998

ISTRUZIONI PER L'USO DELLA CINTURA

1) Come indossare la cintura

Impugnare la fibbia, verificare che la leva di sgancio fingue sia in
osizione di sicurezza, cioé chiusa (nel caso che non lo fosse le
ingue non si aggancerebbero alla fibbia), e introdurre con I'altra
mano una dopo l'altra tutte le lingue nelle apposite fenditure
della fibbia fino a sentire gli scatti metallici che segnafano I'avve-
nuto aggancio delle lingue. -
Nel caso che i cosciali siano di tipo “A” (vedi fig. 1) e quindi siano
tenuti in posizione dalle lingue delle spalliere, curare di posizio-
nare ['asola terminale dei cosciali in modo corretto (vedi fig. 1,
montaggio corretto) e cioé tra la lingua della spalliera e la fibbia e
non oltre la lingua, sul nastro della spalliera (vedi fig. 2, montag-
io errato).
ccertarsi che i nastri non siano attorcigliati.

2) Come regolare la cintura

| dispositivi per regolare la lunghezza dei vari nastri che costitui-

scono fa cintura sono detti re%olatori e Si usano come segue:

- per allungare un nastro: afferrare il regolatore corrispondente
e tirare in modo da farvi scorrere il nastro;

~ per accorciare un nastro: impugnare I'estremita libera del
nastro uscente dal regolatore e tirare. Seguire la sequenza di
regolazione sotto indicata.

a) Regolazione dei rami addominali
Agire sui regolatori oppure sui dispositivi di regolazione
(facenti parte deII’ancoraggio sulla scocca) in modo che, a
regiolgmone avvenuta, la fibbia sia centrata rispetto alle anche
del pilota e che il nastro sia il piti teso possibile senza tuttavia
essere scomodo.

b) Regolazione dei cosciali
Agire sui regolatori o sui dispositivi di regolazione (facenti
parte dell’'ancoraggio sulla scocca) in modo che a cosciale
agganciato il nastro sia teso enza dare impaccio al pilota.

¢) Regolazione delle spalliere
Agire sui regolatori delle spalliere in modo da stringere senza
tialzare i rami addominali. E importante, per la sicurezza del
ilota, che { rami addominali siano nella giusta posizione che &
a pill bassa possibile sulle anche, come indicato nella fig. 3.

INSTRUCTIONS FOR USE

1) To fasten the seat belt

Take the buckle with one hand and make sure that the tongue
release is in the safety position, i.e. closed (f it is not, the tongue
will not hook into the buckle). With the other hand fit all the fon-
gue one after the other into the respective slots of the buckles.
ush them until you hear the clicks indicating that the tongues
have snapped into place. ,
For “A” type leg pieces (see fig.1) which are kept in place by the
shoulder piece tongues, position the end loops of the leg pisces
correctly (see fig. 1, correct assembly), that is between the shoul-
der piece tongue and the buckle, not beyond the tongue, on the
shoulder piece ribbon (see fig. 2, incorrect assembly).
Make sure the webbing is not twisted.

2) Adjusting the harness

The devices used to adjust the length of the different webbings

are called adjusters and are used as follows: - ,

- to lengthen a ribbon, take the corresponding adjuster and pull
so that the ribbon slides inside it;

~ to shorten a ribbon, take the webbing out of the adjuster and
pull. Follow the adjustment sequence described below.

a) Adjusting the abdominal straps ,
Use the adjusters or the adjustment devices (in the ar]chora%e
bracket) to make sure that the buckle is centred refative to the
driver's hips and that the ribbon is as tight as possible without
being uncomfortable.

b) Adjusting the leg pieces '
Use the adjusters or the adjustment devices (in the anchorage
bracket) to make sure that the ribbon is tight but will not ham-
per the driver when the leg pieces are fastened.

¢) Adjusting the shoulder pieces ,
By means of the adjusters tighten the shoulder straps without
raising the abdominal straps. For the driver's safety, it is impor-
tant that the abdominal straps be in the right position, i.e. as
low as possible on the driver's hips, as shown in fig. 3.

Fig.1 Esatto posizionamento dei cosciali di tipo A
Correct positioning of type A leg pieces

COD. 301076~ 3b caxcine vica

Fig. 2 Errato posizionamento dei coseiali di tipo A
Incorrect positioning of type A leg pieces
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3) Come aprire la fibbia

Far ruotare la leva di sgancio finche si senta uno scatto metallico
e la leva giunga a fine corsa in posizione di apertura. Le lingue
vengono espulse contemporaneamente, liberando cosi il pilota
dalla cintura. La leva di sgancio restera in posizione di apertura
finché il pilota non la fara ruotare in senso contrario.

4) Pulizia

Per pulire il tessuto della cintura bastera passarvi sopra, di tanto
in tanto, una spugna imbevuta di acqua calda saponata. Si eviti
di candeggiare o tingere la cintura in quanto ci6 potrebbe pregiu-
dicare le caratteristiche intrinseche del tessuto.

5) Note importanti

- Evitare che il tessuto sfreghi contro i punti vivi e taglienti del
sedile o della scocca.

- Controllare periodicamente I'efficienza della cintura o dei suoi
componenti.

- Le cinture che abbiano subito danni (tagli, sfilacciature) oppu-
re siano state usate su vetture coinvolte in incidenti debbono
essere immediatamente sostituite e nel caso di incidenti si
consiglia pure di fare controllare che i punti di ancoraggio
sulla vettura non abbiano riportato danni.

~ Non introdurre varianti alla configurazione della cintura (es.
aggiungere o eliminare un ramo della cintura).

3) Opening the buckle

Rotate the release lever until you hear a click and the lever rea-
ches the fully open position. The tongues are ejected simulta-
neously and the driver is not buckled anymore. The release lever
stays in the open position until it is rotated in the opposite direc-
tion by the driver. -

4) Cleaning
To clean the harness, wipe the webbing with a sponge soaked in

hot soapy water. Do not bleach or dye the seat-belt as this might
reduce the fabric’s intrinsic properties.

5) Important warnings

- Make sure that the fabric does not rub against sharp comers
or cutting edges of the seat or body work.

- Check at regular intervals the efficiency of the belt and its
components.

- Seat-belts that have been damaged (cuts, fraying) or used in
cars involved in an accident must be immediately replaced
and, in the event of an accident, it is also recommended to
make sure that the anchorage points in the cars are undama-
ged.

- Do not modify in any way the configuration of the seat-belt
(i.e., add or remove a strap, etc.).

Vettura monoposto
Single-seater car

Fig. 3




ISTRUZIONI PER IL MONTAGGIO DELLA CINTURA
SEAT-BELT ASSEMBLY INSTRUCTIONS

USARE GLI ANCORAGGI PREVISTI DAL COSTRUTTORE DEL
VEICOLO.

1) Fissaggio dei rami cintura ai relativi ancoraggi del veicolo.

A seconda del modello di cintura ci sono vari tipi possibili di
sistemi di fissaggio rappresentati ad esempio nelle fig. 4-5-6-7.
Nel montaggio di tipo 5 occorre verificare che a fissaggio avve-
nuto la staffetta “A” possa ruotare agevolmente attorno alla vite
in modo da autoposizionarsi correttamente.

In ogni caso i sistemi di fissaggio dei vari modelli di cinture sono -

conformi allo standard FIA 8853-1998.

2) Nota

Per il montaggio della cintura sulla vettura utilizzare solo i punti di
ancoraggio previsti dalla casa costruttrice del veicolo (consultare
il libretto di uso e manutenzione). La societa Belt & Buckledecli-
na ogni responsabilita nel caso di un montaggio non conforme.

USE THE BRACKETS PROVIDED BY THE CAR MANUFACTU-
RER.

1) Fastening the seat-belt straps to the relative fittings in the
car

Depending on seat-belt model, there may be different fastening
systems as shown for instance in figs. 4-5-6-7. When assembling
type & make sure that the seat-belt straps fastened with bracket
“A” can rotate freely around the screw into the correct position.

All fastening systems of the different models are conform to FIA

8853-1998 Std

2) Waming

To assemble the seat-belt onto the car, use only the anchorage
points specified by the car manufacturer (see the use and the
maintenance booklet). Belt & Buckle declines any liability in the
event of erroneous assembly.

Fig. 4

Fig. 5




Fig. 6 =

-~
—Smmeo
el T

| dati di questo foglio istruzioni sono forniti a titolo indicativo. Belt & Buckle S.r.l.

La Belt & Buckle potra apportare in qualunque momento Via G. La Pira, 11

modifiche ai modelli descritti in questo foglio istruzioni per ) ! o

ragioni di natura tecnica 0 commerciale. 10028 Trofarello - Torino {ltaly)
Tel. +39-011-6804033

The data contained in this instruction sheet are purely indicative. 39-011-6804204
Betl & Buckle reserves the right to make any changes at any time to the +%
models described herein for technical or commercial reasons. Fax +39-011-6804020
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ARCOBALENO COCKPIT SEAT FITTING PROCEDURE



Tape over all openings and seams

To prefabricated vacuum bag (made from vacuum release film) add quantity of expanded
polystyrene pellets. Quantity for average Indy car 15 gallons - Dan 15 gallons - Chris 14
gallons - Doug 12 gallons.

Mix resin (blue) and hardener (amber) at a 1 to 1 ratio. Required quantity 100 ml of resin mix
to 1 gallon of foam pellets. Working time (time to gel) 2 to 2 ;2 hours, curing time 7 hours,
24 hours to complete cure.

Mix resin and foam beads manually in sealed bag, ensure complete wetting of all beads. Do
“not” permit isolated pockets of resin concentration. On completion of kneading/wetting
operation apply suction to bag and remove all excess air. '

Distribute mixed material in bag evenly, even thickness throughout, double up bag
longitudinally to verify even mixture distribution and to facilitate installation in cockpit.

Insert bag into cockpit, fit as close to structure as possible, allow for reserve above back
area and extreme forward. .

Install driver in seat dressed in driving attire, and fit material around lower body, upper
torso, arms in driving position, material movement may be assisted by:removing vacuum
and allowing air to enter.

Vacuum attached to upper corner, adjust as required during fitting operation.

Complete initial fitting operation as close to perfect as possible. Prior to driver exit,
measure dimension across hips in 2 - 3 places, mark with magic marker for future reference
and record distances. Exit driver. )

Smoothen all bumps, remove all uneven spots. Minimum thickness in back is 1 inch.
Remove all folds by pulling out the excess bagging material, all excess will be trimmed after
solidification. '

Re-install driver in seat for final fitting. Vary the suction as required for material movement.
After completion of final fitting exit driver. As on exiting some distortion may occur.

Restore to original dimensions by means of previously taken measurements. During hand
molding operation apply constant suction. To finish the molded seat, rub down with soft
cloth. Remove all bumps, folds and crevices. Verify minimum thickness of backrest not

less than 1 (one) inch at lowest point of seat area desirable as thin as possible.

Apply continuous suction for minimum 7 hours curing period prior to trimming off excess
material. Install driver in seat for final trim fitting.



For seat removal, section off the seat in 3 (three) pieces. Make lateral cut in lower lumbar
region (approximately 19 inches down from top). Vertical cut central, to upper portion only.
Leave lower forward portion intact. Mark off cutlines with magic marker to ensure accurate
cutting. Bias cut to allow sections to slide sideways for easier removal.

After removal, cut seatbelt holes. Ensure cuts follow the natural directions of the seat belt.
Smooth and blend sand (80 grit) individual sections. After sanding, tape the seat sections.
(Gaffers tape, Shurtape, Hickory NC 28603 USA). Adhesive bond thin foam spacer (foam

confore .1250 inches, adhesive 3M spray 909) to one side of seam. Trim for exact fit and
retape surfaces.
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Top Formula

Cintura da competizione a bretelle con 5 0 6 punti di ancoraggio omologata secondo lo Standard FIA 8853-1998
Suspender type racing seat-belt with 5 or 6 anchorage points type approved to standard FIA 8853-1998

ISTRUZIONI PER L'USO DELLA CINTURA

1) Come indossare la cintura

Impugnare la fibbia, verificare che la leva di sgancio lingue sia in
Fosmone di sicurezza, cioé chiusa (nel caso che non lo fosse le
ingue non si aggancerebbero alla fibbia), € introdurre con I'altra
mano una dopo l'altra tutte le lingue nelle apposite fenditure
della fibbia fino a sentire gli scatti metallici che segnalano I'avve-
nuto aggancio delle lingue.
Nel caso che i cosciali siano di tipo “A” (vedi fig. 1) e quindi siano
tenuti in posizione dalle lingue delle spalliere, curare di posizio-
nare |'asola terminale dei cosciali in modo corretto (vedi fig. 1,
montaggio corretto) e cioe tra Ia lingua della spalliera e la fibbia e
non oltre la lingua, sul nastro della spalliera (vedi fig. 2, montag-

io errato).

ccertarsi che i nastri non siano attorcigliati.

2) Come regolare la cintura

| dispositivi per regolare la lunghezza dei vari nastri che costitui-

scono la cintura sono detti regolatori e si usano come segue:

- per allungare un nastro; afferrare il regolatore corrispondente
e tirare in modo da farvi scorrere il nastro;

~ per accorciare un nastro: impugnare ['estremita libera del
nastro uscente dal regolatore e tirare. Seguire la sequenza di
regolazione sotto indicata.

a) Regolazione dei rami addominali
Agire sui regolatori oppure sui dispositivi di regolazione
(facenti parte dell’ancoraggio sulla scocca) in modo che, a
re(_?olgzmne awvenuta, la fibbia sia centrata rispetto alle anche
del pilota e che il nastro sia il.pit teso possibile senza tuttavia
essere scomodo.

b) Regolazione dei cosciali
Agire sui regolatori o sui dispositivi di regolazione (facenti
parte dell'ancoraggio sulla scocczg in modo che a.cosciale
agganciato il nastro sia teso senza dare impaccio al pilota.

¢) Regolazione delle spalliere
Agire sui regolatori delle spaliiere in modo da stringere senza

rialzare i rami addominali. E importante, per la sicurezza del

Filotg, che i rami addominali siano nella giusta posizione che &
a pitt bassa possibile sulle anche, come indicato nella fig. 3.

INSTRUCTIONS FOR USE

1) To fasten the seat belt

Take the buckle with one hand and make sure that the tongue
release is in the safety position, i.e. closed (if it is not, the tongue
will not hook into the buckle). With the other hand fit all the ton-
gue one after the other into the respective slots of the buckles.
ush-them until you hear the clicks indicating that the tongues
have snapped into place. .
For “A” type leg pieces (see fig.1) which are kept in place by the
shoulder piece tongues, position the end loops of the leg pieces
correctly (see fig. 1, correct assembly), that is betwéen the shoul-
der piece tongue and the buckle, not beyond the tongue, on the
shoulder piece ribbon (see fig. 2, incorrect assembly).
Make sure the webbing is not twisted.

' 2) Adjusting the harness

The devices used to adjust the length of the different webbings

are called adjusters and are used as follows: - -

- to lengthen a ribbon, take the corresponding adjuster and pull
so that the ribbon slides inside it; ,

- to shorten a ribbon, take the webbing out of the adjuster and
pull. Follow the adjustment sequence described below.

a) Adjusting the abdominal straps o
Use the adjusters or the adjustment devices (in the anchorage
bracket) to make sure that the buckle is centred relative to the
driver's hips and that the ribbon is as tight as possible without
being uncomfortable.

b) Adjusting the leg pieces ,
Use the adjusters or the adjustment devices (in the anchorage
bracket) to make sure that the ribbon is tight but will not ham-
per the driver when the leg pieces are fastened.

c) Adjusting the shoulder pieces _

By means of the adjusters tighten the shoulder straps without
raisin% the abdominal straps. For the driver’s safety, it is impor-
tant that the abdominal straps be in the right position, i.e. as
low as possible on the driver’s hips, as shown in fig. 3.

Fig. 1 Esatto posizionamento dei cosciali di tipo A
Correct positioning of type A leg pieces
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Fig. 2 Erato posizionamento dei cosciali di tipo A
Incorrect positioning of type A leg pieces
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3) Come aprire la fibbia

Far ruotare la leva di sgancio finché si senta uno scatto metallico
e la leva giunga a fine corsa in posizione di apertura. Le lingue
vengono espulse contemporaneamente, liberando cosi il pilota
dalla cintura. La leva di sgancio restera in posizione di apertura
finché il pilota non la fara ruotare in senso contrario.

4) Pulizia

Per pulire il tessuto della cintura bastera passarvi sopra, di tanto
in tanto, una spugna imbevuta di acqua calda saponata. Si eviti
di candeggiare o tingere la cintura in quanto cio potrebbe pregiu-
dicare le caratteristiche intrinseche del tessuto.

5) Note importanti

- Evitare che il tessuto sfreghi contro i punti vivi e taglienti del
sedile o della scocca.

- Controllare periodicamente I'efficienza della cintura o dei suoi
componenti.

- Le cinture che abbiano subito danni (tagli, sfilacciature) oppu-
re siano state usate su vetture coinvolte in incidenti debbono
essere immediatamente sostituite e nel caso di incidenti si
consiglia pure di fare controllare che i punti di ancoraggio
sulla vettura non abbiano riportato danni.

- Non introdurre varianti alla configurazione della cintura (es.
aggiungere o eliminare un ramo della cintura).

3) Opening the buckle

Rotate the release lever until you hear a click and the lever rea-
ches the fully open position. The tongues are gjected simulta-
neously and the driver is not buckled anymore. The release lever
stays in the open position until it is rotated in the opposite direc-
tion by the driver.

4} Cleaning
To clean the hamess, wipe the webbing with a sponge soaked in

hot soapy water. Do not bleach or dye the seat-belt as this might
reduce the fabric’s intrinsic properties.

5) Important warnings

- Make sure that the fabric does not rub against shamp comers
or cutting edges of the seat or body work.

- Check at regular intervals the efficiency of the belt and its
components. :

~ Seat-belts that have been damaged (cuts, fraying) or used in
cars involved in an accident must be immediately replaced
and, in the event of an accident, it is also recommended to
make sure that the anchorage points in the cars are undama-
ged.

- Do not modify in any way the configuration of the seat-belt
(i.e., add or remove a strap, etc.)

Vettura monoposto
Single-seater car

Fig. 3




ISTRUZIONI PER IL MONTAGGIO DELLA CINTURA
SEAT-BELT ASSEMBLY INSTRUCTIONS

USARE GLI ANCORAGGI PREVISTI DAL COSTRUTTORE DEL
VEICOLO. '

1) Fissaggio dei rami cintura ai relativi ancoraggi del veicolo

A seconda del modello di cintura ci sono vari tipi possibili di
sistemi di fissaggio rappresentati ad esempio nelle fig. 4-5-6-7.
Nel montaggio di tipo 5 occorre verificare che a fissaggio avve-
nuto la staffetta “A” possa ruotare agevolmente attorno alla vite
in modo da autoposizionarsi correttamente.

In ogni caso i sistemi di fissaggio dei vari modelli di cinture sono
conformi allo standard FIA 8853-1998.

2) Nota

Per il mentaggio della cintura sulla vettura utilizzare solo i punti di
ancoraggio previsti dalla casa costruttrice del veicolo (consultare
il libretto di uso e manutenzione). La societa Belt & Buckledecli-
na ogni responsabilita nel caso di un montaggio non conforme.

USE THE BRACKETS PROVIDED BY THE CAR MANUFACTU-
RER.

1) Fastening the seat-belt straps to the relative fittings in the
car ;

Depending on seat-belt model, there may be different fastening
systems as shown for instance in figs. 4-5-6-7. When assembling
type 5 make sure that the seat-belt straps fastened with bracket
“A” can rotate freely around the screw into the correct position.

All fastening systems of the different models are conform to FIA

8853-1998 5td

2) Warning

To assemble the seat-belt onto the car, use only the anchorage
points specified by the car manufacturer (see the use and the
maintenance booklet). Belt & Buckle declines any liability in the
event of erroneous assembly.

Fig. 4

Fig.5
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| dati di questo foglio istruzioni sono forniti a titolo indicativo. Belt & Buckle S.r.l.

La Belt & Buckle potra apportare in qualunque momento Via G. La Pira 11

modifiche ai modelli descritti in questo foglio istruzioni per ' ' o
ragioni di natura tecnica o commerciale. 10028 Trofarello - Torino (Italy)

. I . o Tel. +39-011-6804033
The data contained in this instruction sheet are purely indicative. 39-011-6804204
Betl & Buckle reserves the right to make any changes at any time to the IS0
models described herein for technical or commercial reasons. Fax +39-011-6804020




FITTING INSTRUCTIONS

Thank you for purchasing an FIA approved Sparco fire system. It is important that you read these instructions carefully before attempting to install you
extinguisher system.

The system should in no way be modified or tampered with as by doing so, you could seriously affect its performance. If you need to replace parts, only
genuine Sparco components should be used.

Should you experience any difficulties installing your system. please do not hesitate to contact Sparco on +39 011 4211911.

important note: the purpose of any vehicle fire protection system is to provide a time envelope in which to control the fire in order to accomplish evacuation
of the occupants. Ideally, the fire will be totally extinguished, but this cannot be guaranteed. Holding the intensity of an engine or a cockpit fire to enable the
occupants to evacuate or allow outside assistance to be given, is the main purpose.

Unpack the kit carefully and check that all components are complete. Lay out the components so that each may be identified.

Remove the extinguisher from its mounting bracket by undoing the overcentre clips. Decide the bet position for the extinguisher to be mounted bearing in mind
that the extinguisher label, showing its contents and pressure gauge should be clearly visible. Securely mount the extinguisher bracket to the vehicle and
replace the bottle.

ELECTRICAL SYSTEM

Mount the power pack so that is clearly visible. Mount the switches to the vehicle. noting that the switch with the red plastic shroud is for the cockpit. The
switch with the flexible push botton is for the outside of vehicle as it is waterproof. It should be fitted at the lower part of the windscreen mounting. The cockpit
switch should be mounted so that it is within easy reach of the driver and co-driver when sitting in the normal driving position and wearing fully fastened seat
belts. .

- WIRING OF SYSTEM

All Sparco electrical extinguisher kits have a separate power pack unit to provide the current needed to operate the system. The power pack should be wired
independently from the vehicle’s electrics as failure to do this may result in the actuation of the system due to electric interference frorm the vehicle's power
source. Before wiring up the extingusher use a voltmeter to check, when the switch is in the ON position and the button is pushed, there is a voltage of not
less than 7 Volt through the external terminals. When the switch is in the OFF-CHECK position and the button is pushed, use a milliamperometer to check that
the current between external terminals does not exceded 1mA. Make the electrical connections as shown in the diagram.

Once the system has been wired a test check shouid be carried out to ensure that the system will fire properly. Before you start the check procedure, ensure
that the bottle and the power pack are connected.

- OPERATING

When the switch is in the ON position, the system is ready to be used: by pressing either the outside or inside pushbutton the extinguisher will be turned on.
In all situation when it is not necessary to use the system (prolonged stopovers in the pits during races, transfer journeys, servicing and closed parks for
rallies) you are advised 10 turn the switch to OFF-CHECK position to avoid accidental activation. When the switch is in the OFF-CHECK position, by pressing any
of the start buttons, is possible fo check the following:

1 Efficiency of pushbutton which has been pushed

2 Continuity of connections between the control unit and the extinguisher; the le CIRCUIT light up if there are no breaks

3 Battery efficiency: the BATTERY led will light up only if the charging status of the battery is sufficient to guarantee extinguisher operation.

IMPORTANT: given that the the battery suuplies a high level of current to simulate operating conditions when the switch is In the OFF-CHECK
position, you are advised to limit the duration and frequency of controls. The use of 9 Volt transitor-type alkaline-manganese batteries (IEC 6LF22)
is recommended.

MECHANICAL SYSTEM

These systems are operated using pull cables. Each kit is supplied with two cables, one being 6ft in lenght and the other, 12ft. Decide upon the best position
for the pull cables to be mounted, bearing in mind that the cable mounted in the cockpit should be accessible to driver and co-driver when sitting in the normal
driving position and wearing fully fastened seat belts. The external cable is normally mounted at the lower part of the windscreen mounting. When installing
the pull cable on a saloon car, ensure that you leave sufficient clearance for the bonnet to fully open.

The pull cables should be rooted so that there are no sharp bends or S-shapes in the cable, this will ensure easy operation for the cables. The end of the
cable should be passed through the levers of the extinguisher head and secured using the cable clamps attached 1o the end of the cables. It is advisable to
leave a smail amount of slack in the cable to prevent accidental firing of extinguisher. It is recommended that the cables are periodically lubricated and checked
to prevent seizure.

- NOZZLES

It is important that the correct nozzles, supplied with the system, are used. The nozzles will produce an atomized foam spray. This foam spray, with its
controiled particle size, has an exccellent fire known-down and fire-out capability. It covers the area being protected with a milky foam substance which has a
cooling effect and also controls re-ignition. At the end of the discharge, as pressure drops, the solution will thicken to a stiffer foam consistency. The nozzles
produce a 90° full cone spray pattern with an effective discharge range of 1 meter. This should be borne in mind when locating the nozzles.

Each kit is supplied with the correct number of nozzles and T-pieces to allow the correct number of nozzles to be ptumbed to either the engine or the cockpit.

- Cockpit nozzle location for closed cars

Two nozzles should be mounted in the cockpit area. We recommend that these are mounted under the dashboard, spraying down into the foot well of both
the driver and passenger compartment.

- Cockpit nozzle location for open car

One nozzle should be mounted in the cockpit area of an open car. The nozzle should be aimed at the driver's mid rif, in the normally seated position. Special
care should be taken to ensure that the nozzle will not spray into the driver's face.

- Engine nozzle location for both open and closed cars

Two nozzles should be mounted in the engine compartment. These nozzles spray either side of the engine, ensuring full coverage. We recommend that the
nozzles are mounted diagonally apart and approximately 200 mm below the bonnet shut line.

Sparco nozzles are designed so that they can be mounted through a bulkhead or to a specially made bracket. Nozzles should be machanically secured and
not be simply supported by their own pipework.

- TUBING

Each extinguisher kit is supplied with a roll plastic coated aluminium tube. The system has been designed and homologated to use this type of tube. Under
no circumstances should the tubing be changed for another type.

- TUBE CONNECTIONS

To enable a simple installation, the extinguisher and nozzles use push-in fittings for the tube. To attach the tube to the fitting, ensure that the end of the tube
is cut at 90° and that the outside diameter has retained its circular shape. Insert the tube into the fitting, pushing firmly until it clicks. You should then be
unable to pull the tubing back out of the fitting.

To remove the tubing, push the tube into the fitting and pul! the black collar on the fitting in the same direction. Once this is done, pull the tube from the fitting.

TECHNICAL SPECIFICATION OF EXTINGUSHING PRODUCT

USAGE Racing cars, Including saleon, single seaters and other cars
CONTENTS Foam solutions, 15% with de-ionised water
DISCHARGE AREAS Engine compartment and divar’s compartment

DISCHARGE TYPE The product is stored in @ container, and discharged through atomising nozzles as a very fine mist.
Uporn settling, It furns fo milky white liquid.

COMPOSITION Multi-purpose synthetic foam based solution, based on salts of alkyl ether sulphates, together with solvents and foam stabilisers

APPEARANCE Clear amber liquid in solutian

SPECIFIC GRAVITY Typically within the range of 1016 +/- 0.01

ODP (Ozone Depletion Potential) MNone

pH 8.0 +/-0.5

CLOUD POINT Marie

FREEZING POINT -A10° Centigrade

FLASH POINT >100° Centigrade

SUSPENDED SEDIMENT Less than 0.2%

MAX STORAGE TEMP +49° Centigrade

PHYSIOLOGICAL PROPERTIES

Harmless, non-toxis liguid In solution

MAINTENANCE

To ensure that you get the best possible performance from your fire system, the foilowing checks and maintenance procedures should be carried out.
- Regularly check pressure gauge or gauges are in the green sector

- Reguiarly check the nozzles for obstructions and foreign bodies

- Regularly check the integrity of the pipewcrk and the fittings

- Regularly inspect the cylinder for damage :

- Your system should be serviced every two years. A service date is written on extinguisher label. It is up to you to ensure that the service is carried out at
the correct intervals. Servicing of the extinguisher must only be carried out by Sparco or one of its official agents. You will need to send the cylinder, along

with nozzles to be serviced

- If your system is discharged, it must be returned only to Sparco or one of its agents far refilling
Your Sparco fire system will be rejected from scrutineering if:

- The gauge reads in the red sector
- The tamper-proof labet is not intact

- Non-genuine Sparco parts have been used
- The contents are below the specified weight
- The extinguisher label is worn or damaged
- The extinguisher is not within service date

- The system is in poor condictions
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W= KINGDRAGON WASHABLE

Congratulazioni!

Avete scelto quanto di meglio esiste nel campo dei filtri aria per autoveicoli ! | filtri KINGDRAGON LONG LIFE sono prodotti coi
nel nostro laboratorio su banco di prova secondo le norme SAE J 726. Queste sofisticate attrezzature di produzione e controflo sc
tennale nella progettazione e produzione di fiftri per ogni tipo di veicolo. I filtri KINGDRAGON LONG LIFE , grazie al loro particolz
gnato con una speciale miscela di olii e resine, garantiscono un elevato potere di filtrazione e un flusso d’ aria molto superiore ai 1
riori sono assicurate per lunghe percorrenze anche su strade polverose e consentono di disporre sempre della massima potenza
quindi con notevole risparmio.

Leggere attentamente le istruzioni di manutenzione. ! filtri KINGDRAGON sono applicabili su qualunque tipo di autoveicolo.
ATTENZIONE! If filtro é gia oliato e pronto all’ uso.

Congratulations!

You have chosen the best vehicle air filters on the market. Kingdragon long life air filters are manufactured by the most advance:
our labs to SAE J 726 standards. This sophisticated manufacturing and control equipment is managed by a team technicians wi
tion of filters for every type of vehicle. With their special filtering element, made up of several layers of pure cotton with a particul
guarantee a high filtering power and an air flow well above that of normal paper or sponge filters. This superior performance is gu.
sure maximum power from your engine with minimum fuel consumption and therefore considerable savings.

Read the maintenance instructions carefully. The Kingdragon filters can be applied on all types of vehicle.

ATTENTION! The filter is already oiled and ready for use.

Félicitations!

Vous avez choisi ce qui se fait de mieux dans le domaine des filtres & air pour véhicules.Les filtres & air KINGDRAGON LONG LIF!
matériaux les plus avancés. Par ailleurs, ils sont testés dans notre laboratoire sur un banc ¢’ essai conforme aux normes SAEJ 7
controle sont gérés par une équipe de techniciens qui ont acquis une expérience de trois dicennies dans le domaine de I’ étude e
cules. Les filtres KINGDRAGON LONG LIFE, gréce & leur élément fitrant muiticouches en pur coton imprégné d’ un mélange spéc
cité de filtrage et un débit o’ air nettemnent supérieur aux filtres traditionnels en papier ou éponge. Ces performances de haut nive
sur des parcours poussiéreux, et permettent de disposer toujours de la puissance maximale du moteur, au bénéfice de la consom,
Lire attentivement le mode d' emploi. Les filtres KINGDRAGON LONG LIFE peuvent étre installés sur n’ importe quel type de véhic
ATTENTION! Le filtre est déja lubrifié et prét & I' usage.

Herzlichen gliickwunsch!

Sie haben sich filr das beste Produkt entschieden, das es im Bereich der Luftfilter fiir Fahrzeuge gibt ! Bei den Luftfiltern KINGDR
unter Einsatz modernster Verfahren und bester Materialien gefertigt und auf den Versuchssténden in unseren Laboratorien gemél
ten Produktions- und Kontrollausriislungen werden von einem Technikerteam (berwacht, dasiber eine dreiBigjahrige Erfahrung
Fahrzeugtypen verfiigt. Dank ihrem mehrschichtigen Filtrationselement aus reiner, mit einer speziellen Ol und Harzmischung imy
LONG LIFE-Fifter ein hohes Filtrationsvermégen und einen weit héheren Luftstrom, als es bei herkémmlichen Papier- oder Schy
schaften bleiben uber viele Fahrkilometer erhalten und werden auch auf staubigen StraBen gewéhrleistel, so daf stets die maxima:
len Kraftstoffverbrauch und damit eine erheblichen Ersparnis sichergestelt ist. Lesen Sie die Wartungsanleitungen aufmerksam
beliebiger Bauart verwendet werden.

ACHTUNG! Der Filter ist bereits gedit und gebrauchsfertig.

HBICIT O IHBERALT - 7 (LY - T, BROGEPELX VKT - 107 - T4 72 BROIL -7k, 830, BEB
XYTEFTLYy 02 F- GATDLT - 7 (I —d. BREMEBRORSEEAOTES S, SAL JI26EEC BT BL WERE AL 728
—OEELGEREE THHITALYPIRLHOBEROL LT, ABICEENELLE (RO HEAINERBLOTT, XY /K50 - 11y
I L 2oPE & S AHC b SR MB OB T GRSV ERV RO LY — LD bR BB REEN T REL Y, FLT. =
CREIDLEBUS IV I DENERODT, AV I 2BHLET.

THhTH . EARFEEL > DIBRASIES N, XL FFETTY -0y - 54707 4 9—id, YAZERICL ZHIh 3, 2t 7
FEECERIATLRET,

& B ANNI DI GARANZIA A canone
' J_YEAR WARRANTY Vira vvin

SERVIZIO DI MANUTENZIONE MAINTEINANCE SERVICE TO SERVICE D’ENTRETIEN TOUS WARTUNG ALLE
DA FARE OGNI 20.000 KM. PERFORM EVERY 20,000 KM. LES 20.000 KM. ERFORDERLICH




SCIACQUARE CON CURA IN ACQUA CORRENTE | DUE LAT! DEL
DETERGENTE.

CAREFULLY RINSE THE TWO SIDES OF THE FILTER UNDER RUNNINt
NATED.

RINCER SOIGNEUSEMENT A GRANDE EAU LES DEUX COTES DU Fil
DETERGENT.

DIE BEIDEN SEITEN DES FILTERS SORGFALTIG UND BIS ZUR VOLLST
FLIEBENDEM WASSER SPULEN.

AP EL2ICBHEET. GRKTTTERT,

ASCIUGARE CON UN PHON CALDO PER CIRCA 15 MINUTI. LA FIBI
ROBUSTA E NON VIENE DANNEGGIATA DAL GETTO D’ ARIA CALDA.

DRY UNDER HOT AIR FOR ABOUT 15 MINUTES. THE FIBRE USED B
DAMAGED BY JET OF HOT AlR.

SECHER AU MOYEN D’ UN SECHE-CHEVEUX CHAUD PENDANT ENVIF
DRAGON EST TRES ROBUSTE ET N’ EST PAS DETERIOREE PAR LE JE

MIT EINEM WARMLUFTFON ETWA 15 MINUTEN LANG TROCKNEN.
IST SEHR ROBUST UND WIRD DURCH DEN WARNEN LUFTSTRAHL NI

RIAX—TIH I Y B3I, Y7405 —
2Bk LoTY,

NATURALMENTE E POSSIBILE ASCIUGARE IL FILTRO ALL’ ARIA APER
RE PER GARANTIRE UNA PERFETTA ASCIUGATURA.

IT IS OF COURSE POSSIBLE TO DRY THE FILTER IN THE OPEN AIR BU
NATURELLEMENT, ON PEUT SECHER LE FILTRE A L' AIR. IL FAUDR
OBTENIR UN SECHAGE PARFAIT.

NATURLICH KANN DER FILTER AUCH AN DER LUFT GETROCKNI
TAUFWAND BIS ZUR VOLLSTANDIGEN TROCKNUNG ERFORDERLICH.

LHEBA . 74V —BARRIEL L LTRTY
FHELIY,

SPRUZZARE L’ OLIO KINGDRAGON SUI DUE LATI DEL FILTRO FINO AD O
SENZA ECCEDERE NELLA QUANTITA. NON UTILIZZARE ALTRI TiPI DI OLIO

SPRAY KINGDRAGON OIL ON THE TWO SIDES OF THE FILTER UNTIL I1
USING AN EXCESSIVE AMOUNT OF OIL. DO NOT USE OTHER TYPES OF Of
VAPORISER L' HUILE KINGDRAGON SUR LES DEUX COTES DU FILTRE, Ji
ME, SANS EXAGERER. NE PAS UTILISER D’ AUTRES TYPES D’ HUILES.

DAS KINGDRAGON-OL AUF BEIDE SEITEN DES FILTERS SPRUHEN, BI¢
FARBTON ERREICHT IST, DIE QUANTITAT DABE! JEDOCH NICHT UBERSCH

TANE—OmmIZ. X7 EITTY - XA NVE . 28
ZB.I3PDOFA I TERIC L 6 WTLSFE N,

PULIRE BENE LA SEDE D' APPOGGIO NEL CONTENITORE, RIMONTAR
ETICHETTA DI RICONOSCIMENTO DE! FILTRI LAVABIL! KINGDRAGON.

CAREFULLY CLEAN THE FILTER SEAT IN THE CONTAINER, REASSEME
WASHABLE FILTER LABEL ON THE LID.

NETTOYER SOIGNEUSEMENT LE SUPPORT DU BOTTIER, MONTER LE
ETIQUETTE D' IDENTIFICATION DES FILTRES LAVABLES KINGDRAGO!

DEN AUFLAGESITZ IM BEHALTNIS GUT REINIGEN, DEN FILTER WIEDE
DER WASCHBAREN KINGDRAGON-FILTER AUF DEM DECKEL ANBRIN

TANY—DBERFTRAVWCREBL IS, 74
KT RBUGET 4N —D—INEBY ST,
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ACS-

CRZ-

DAU-

DAV-

ELT-

FPL-

FRN-

GRZ-

NN W N

ARCO BALENDG CODE LIST

ACCESSORY
FUEL SYSTEM
FRONT COVER SUSPENSION ARM

REAR SHOCK UFPER ARM TO PUSH ROD
OUTRIDE CHASSIS SUSPENSION COMPONENTS

GEAR BOX PARTS

RIMS

NON NYLOC NUTS

FRONT AND REAR SPOILERS
NYLOC NUTS

SPECIAL NUTS

ELECTRIC COMPONENTS

EXTINGUISHER COMPONENTS

v‘v\\o AV ]

COMPONENTS FOR HYDRAULIC SYSTEM (BRAKE AND CLUTCH]}

HOSE CLAMPS (VARIOUS)

TIE STRAPS

BRAKE COMPONENTS (NON HYDRAULIC)
COPPER WASHERS

ALUMINIUM PANELS

PEDAL COMPONENTS

SFINDLE COMPONENTS

WATER AND OIL COQLING COMPOUND

WASHERS

/] O



RVT- RIVETS

SCR- EXHAUST COMPONENTS
SNS- BALL JOINTS

808- INSIDE CHASSIS SUSPENSION COMPONENTS

STM- INSTRUMENT PANEL

STZ- STEERING COMPONENT

SUP- ENGINE MOUNTS (SUPPORTS)

TEL- MAIN CHASSIS COMPONENTS (NOSE, COCKFIT, ENGINE)
TPT- NUT INSERT

TRM- DRIVETRAIN-EXTERIOR

VIT- BOLTS (EXTERNAL HEX)

VTB- INTERNAL HEAD BOLTS

YZA- ENGINE PARTS



ra

[\

k.

13

25

20X NUMBER ONE

FIRE EXTINGUISHRS 10 STEERING ROD SPACERS
STOP CABLES 2 STEERING WHEELS
SEATBELTS 15 REAR SPINDLE SPACERS
FUEL FILLER TUBES 7 TOE BARS

GAS CAPS 5 ENGINE SHIFTER ARMS
FUEL PUMPS 10 SPARK PLUGS

REVERSE KNOBS 3 SHIFT LEVERS

AR FILTERS 4 IGNITION COILS
MIRRORS (SIDE) 3 SHIFTER KNOBS

STEERING WHEEL COLUMNS 8 TORSION BARS (REAR)
WHEEL PINS 2 SHIFTING RODS (SHORT)
WHEEL NUTS VARIOUS COOLING HOSES

TORSICH BARS (FRONT) VARIOUS SPINDLE SPACERS



ROX NUORER TWO

BATTERIES

GAS TANK

REAR SPOILER SUPPORTS

FIRE EXTINGUISHERS HOSES

REAR/FRONT DISC BRAKES

SET OF PEDALS

WHEEL SPACERS

WHEEL HUBS

IGNITION MODULES

FRONT/REAR CALIPERS

WHEEL SPINDLE STEERING BRACKET

WHEEL BEARINGS

BRAKE CYLINDERS

STARTER SOLENOID

CLUTCH CYLINDER HOSE COUFLER

SUSPENSION PUSH PULL ROD STUD

BRAKE CALIPER COUPLING TUBES

RESEVOIR SPACERS

BRAKE CALIPER MOUNTS

RESEVOIR TUBING

CLUTCH CYLINDERS

WHEEL STUDS

SPINDLE PLATES
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CONSTRUCTIVE DOCUMENTATION | 16/09/2005 | WIRING MX|.- !’ista
Notes: general-purpose wiring - MXL Pista — CAR/BIKE installations wiring
Version 1.02 (CAR/BIKES)

WIRING FOR “MXL PISTA”

Logger’s pinout: 12 + 16 pins AMP female connector

Pin Signal Pin Signal
1A GND 1B Analog input 4
2A  9-15V Battery input 2B V reference
3A  CAN 1- (ECU interface) 3B Analog GND (e)is)fa]I3]i2]1]
4A  CAN 1+ (ECU interface) 4B Analog input 3 (i2lfr1]3o][s [e](7]
5A  RS232 TX (ECU interface) 5B Analog input 2
6A  RS232 RX (ECU interface) 6B V reference
7A UsB D- 7B Analog GND 12 Ffins AMP female connector
8A  RPM 150-400V coil - RPM 88  Analog input 1 pinout (Labelled as “A™) -
square wave >8V Contacts insertion view
9A +VB 9B Analog input 8
10A GND 10B USB D+
11A +VB 11B  Analog GND EElEIEERA]
12A  Speed 12B  Analog input 7
13B  Analog input 6 relfrs] 112 ol o]
14B  V reference
15B  Analog GND
16B  Analoginput5 16 Pins AMP female connector
pinout (Labelled as “B”) —
Contacts insertion view
CulunEL
YPK
SPeed
Cht v T
Chy 0.7
vy 107

CUD CEAR PoreruOusted
her2i=dusS =
DA LBRLED Y.
[T W/ Lo

Constructive Documentation: MXL Pista wiring manual: version 1.02
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Connector details
Beacon channel CAN for Expansion Modules
Pin Function Pin Function Pin Function Pin Function
Magnetic / Optic 1 CAN 0O+ 4 CANO-
codified lap 3 +VB 2 GND 5  9-15V Battery
Optic not input
2 GND 4 codffiedlap 3 +VB
- DuwiT= , DD SYST
A~ BuAek
3~ Qep (w/A)
y- BLug.
4 Pins female Binder connector: outside view 5 Pins female Binder connector: outside view
NOTES:

» Pins labelled as “3B”, “7B”, “11B” and “15B” are the “GROUND" signals corresponding
to the 8 analog inputs.

e The gauge must be powered by a 9 + 15 V DC power source. Do not exceed these
limits.

e The “V Reference” signals must be used for thermo resistances, VDO sensors and
potentiometers.

e Pins labelled as “OA” and “11A” represent the battery voltage output signal. These pins
must be used for those sensors which need to be powered by an external power
source (Gyroscope, External accelerometer, speed sensor, lap receiver, etc...).
Potentiometers, temperature sensors and pressure sensors must not be connected to
these pins.

How to build your own “16+12 Pins AMP connector” harness

Please note: this part of the document is intended only for customers that wish to create their
own harness.

How to power the gauge

The gauge must be powered by a 9 + 15 V DC power source. Do not exceed these limits.
We suggest to use 0.5 mm? unifilar wires.
See the following table in order to correctly connect the power wires.

Pin AMP connector Signal Cable colour
2A 9-15V Battery input Red
1A GND Black

We strongly suggest to connect the “Power input” cable to the bike/car master switch.

If you are not able to power the gauge using the master switch, please connect the red wire
to the battery’s positive (+) pole and the black one to the negative (-) pole. As the gauge
automatically switches on when connected to an external 9-15 V power source, please install
an ON/OFF switch along the power cable.

Constructive Documentation: MXL Pista wiring manual: version 1.02 2
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How to connect a thermocouple

Thermocouples may be connected on any one of the 8 analog inputs.
We remind You to use compensated cable to connect the AMP connector to the Mignon
connector (shown in the following picture).

To make the Mignon connector wiring, we Mignon Connector Wiring
recommend you to screw the wirings in the
connector and fix them with heat setting
glue, as in the picture on the right.

Compensated cable
Hot setting glue
Heat Shrink

See the following table in order to correctly connect a thermocouple (in this example the
thermocouple has been installed on Channel 1).

Pin AMP Signal Pin Mignon Cable colour g - @
- e

8B Analog input1  + Yellow

7B Analog GND - Red

Mignon connector pinout:
top side view

Please note: Thermocouple GND has to be connected to GND belonging to homogeneous
channels (0-50mV - i.e. only thermocouples) and not to potentiometers, pressure sensors,
Thermoresistor or similar sensors, so to avoid interferences and measurement errors.

How to connect a Thermoresistor

Thermoresistor may be connected on any one of the 8 analog inputs.

We suggest You to use a “ 4 x 0.14 mm? ” wire to connect the AMP connectors to the
Binder 719 connector (shown in the following picture).

See the following table in order to correctly connect a Thermoresistor (in this example the
Thermoresistor has been installed on Channel 2).

Pin AMP Signal Pin Binder Cable colour
5B Analoginput2 1 White
3B Analog GND 2 Black
Not connected 3
6B V reference 4 Blue

Binder 719 female pinout:
solder termination view

If you bought an AIM PT100 Thermoresistor for MXL, an SMD resistor is mounted inside the
sensor's connector between pins number 1 and 4, as shown in the following pictures. The

value of this resistor is 2 kQ 1%. If, on the contrary, you bought another Thermoresistor, you
have to mount an SMD resistor between pins number 1 and 4.

Ho0 T VARG Uite Q5% OiT. QMNG UTE VioCle

Constructive Documentation: MXL Pista wiring manual: version 1.02 3



1 1
Sensor I
2 !

P 3

4 4 pins male
. connector Solder
2kQ 1% termination view

Binder 719 male:
resistor installation

How to connect a VDO pressure sensor

VDO pressure sensors may be connected on any one of the 8 analog inputs.

We suggest you to use a “ 4 x 0.14 mm? ” wire to connect the AMP connectors to the
Binder 719 connector (shown in the following picture).

See the following table in order to correctly connect a VDO pressure sensor (in this example
the sensor has been installed on Channel 3).

Pin AMP Signal Pin Binder Cable colour
4B Analog input 3 1 White
3B Analog GND 2 Black
Not connected 3 . N
6B V reference 4 Blue Binder 719 female pinout:

solder termination view

If you bought an AIM VDO pressure sensor, an SMD resistor is mounted inside the sensor’s
connector between pins number 1 and 4. The value of this resistor is 1.8 kQ 1%.

Please do not tamper in anyway the SMD resistor or the sensor will not work properly. If, on
the contrary, you bought a VDO sensor on your own, please be sure it is a VDO sensor
without warning contact, insulated return and mount the resistor on your own between pin
1 (signal) and pin 4 (V reference) as specified in the figure below.

Please refer to the following table to see VDO sensors compatibility with AIM
instruments:

VDO Pressure sensor: VDO Pressure sensors: VDO Pressure sensors:
¢ without warning contact o without Warning contact e with warning contact
¢ insulated return e common ground e common ground

Compatibility: YES Compatibility: NO Compatibility: NO
Signal
VDO Pressure - T !
sensor GND . 2
1.8k, 1%, 3
4

Binder 719 Male

resistor installation

VDO pressure sensor with Binder 719 and resistor installation.

Constructive Documentation: MXL Pista wiring manual: version 1.02 4
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How to connect a potentiometer

Potentiometers may be connected on any one of the 8 analog inputs.

See the following table in order to correctly connect a potentiometer (in this example the
sensor has been installed on Channel 4).

Pin AMP Signal Pin Binder Cable colour
1B Analog input 4 1 White
3B Analog GND 2 Black
Not connected 3
2B V reference 4 Blue Binder 719 female pinout:

solder termination view

How to connect the Speed sensor

See the following table in order to correctly install the speed sensor:

Pin AMP Signal Pin Binder Cable colour
12A Speed 1 White
10A GND 2 Black
11A + VB 3 Red
Not connected 4 Binder 719 female pinout:

solder termination view

How to connect the “on-board” Gear sensor

The gear sensor is usually an “on-board” sensor which is powered by the vehicle’s battery: in
order to correctly sample the engaged gear You only have to connect the gear signal on the
right connector pin. See the following table in order to correctly measure the engaged gear.

Please note: the “on-board gear sensor MUST be connected on channel number 8.

Pin AMP Signal ; Pin Binder Cable colour
9B Analog input 8 1 White

Not connected 2

Not connected 3

Not connected 4 > [//@/i Binder 719 female pinout:

= solder termination view
(57 )

Constructive Documentation: MXL Pista wiring manual: version 1.02 5



How to connect the Gyroscope (Bikes) or the Ext. accelerometer (Cars)

The Gyroscope/External accelerometer may be connected on any one of the 8 analog inputs.

See the following table in order to correctly connect a Gyroscope/External accelerometer (in
this example the sensor has been installed on Channel 5).

Pin AMP Signal Pin Binder Cable colour
16B Analog input 5 1 White
15B GND 2 Black
9A + VB 3 Red y
Not connected 4 Bmde;iz,l?,tffma'e

solder termination view

How to connect the 100 PSI Pressure Sensor

This sensor can be connected only on channels 4 to 8 (those with + VB voltage output). See
the table below to correctly connect it (in this example the sensor is installed on Channel 5).

Pin AMP Signal Pin Binder Cable colour

16B Analog Input5 1 White

15B Analog GND 2 Black
9A +VB 3 Red Binder 719 female
2B V reference 4 blue pinout:

solder termination view

Other sensors that need V Battery to be connected are: 100 Bar pressure sensor for
Formula Renault 2000 and Pitot Tube sensor.

How to create the USB cable

See the following table in order to correctly create the USB data download cable.

Pin AMP Signal Pin Binder Cable colour
10B USB D+ 1 White
10A GND 2 Black
7A USB D- 3 Red
Not connected 4

Binder 719 female
pinout:
solder termination view

How to connect the RPM sensor

The RPM signal may be sampled either from the ECU or from the coil.

e The RPM signal sampled from the ECU is, usually, a 12 Volts square wave signal.
Your MXL is able to sample RPM square wave signals down to 8 V.

e The RPM signal sampled from the coil is, usually, a 150 - 400 V signal.

Your MXL is able to sample both RPM signals using a single RPM input. See the following
table in order to correctly measure the RPM channel.

Constructive Documentation: MXL Pista wiring manual: version 1.02



We suggest you to use 0.5 mm? unifilar wires.

Pin AMP Signal Cable colour

8A RPM 150-400V coil - RPM square wave >8V White

How to connect your MXL to the ECU — CAN protocol

Your MXL is able to sample data incoming from external ECUs (please refer to the user’s
manual or to Race Studio 2 for the available ECUs list).

If your ECU is equipped with a CAN communication protocol and is included among the
available ECUs list, here below you find the information you need to create the “ECU-CAN”
communication cable.

We suggest You to use 0.5 mm? unifilar wires.

Pin AMP Signal Cable colour
4A CAN 1+ (for ECU interface) White
3A CAN 1- (for ECU interface) Blue

How to connect your MXL to the ECU — RS232 protocol

Your MXL is able to sample data incoming from external ECUs (please refer to the user’s
manual or to Race Studio 2 for the available ECUs list).

If your ECU is equipped with an RS232 (serial) communication protocol and is included
among the available ECUs list, here below you find the information you need to create the
“ECU-RS232" communication cable.

We suggest You to use 0.5 mm? unifilar wires.

Pin AMP Signal Cable colour
6A RS232 RX (for ECU interface) White
5A RS232 TX (for ECU interface) Blue

Constructive Documentation: MXL Pista wiring manual: version 1.02 7
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AIM harnesses for MXL Pista “16+12 pins AMP connector”

If you bought an AIM wiring for MXL Pista, here follows explanation of three different wirings
for 16+12 AMP female connector on MXL Pista:

o MXL Pista standard (no thermocouples) — Code 04.554.02
o MXL Pista with one thermocouple — Code 04.554.08
) MXL Pista with two thermocouples — Code 04.554.15

Wiring for MXL Pista: No thermocouple - Code 04.554.20

AMP 16 pin CH.SSH. 02 TODMRD
female coI;mector WO THE2U0 (DURLES -

7 - 0.5 mm cables

:j Heat Shrink Ringale cover  Heat Shrink
AMP 12 pin :
female connector

10 AWG23 - Teflon cables

] 7z BN
10 - 4 pins Binder 719 female

connectors
Cod. 09-9764-70-04

8]17]lss][4][3][2][1]

[6)lsl4fla][2][1]
12)[u110][9 |[8][7]

116115]14] 13]{12][11 0] [ 9|

12 Pins AMP female 16 Pins AMP female connector 4 pins Binder 719
connector pinout contact pinout contact insertion view female connector pinout
insertion view solder termination view
Notes:

¢ On Channels 1 to 3 you can connect Thermoresistor, VDO Pressure sensors,
potentiometers and all sensors that do not need +VB voltage output; to say:

= no Gyroscope for bike installations

no external accelerometer for car installations

no Pitot tube

no 0-100 PSI Pressure Sensor

no 100 Bar Pressure Sensor for formula Renault 2000.

e On Channels 4 to 8 you can connect any sensor, except for
thermocouples sensors, that need compensated cable; see following pages -
wirings codes 04.554.08 and 04.554.15.

¢ On Channel 8 you can connect gear sensor or any other sensor that do
not need +VB voltage output, as for channels 1 to 3.

Constructive Documentation: MXL Pista wiring manual: version 1.02 8
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Channel Pin AMP Pin AMP Signal Pin Binder Cable

name 12 pins 16 pins colour

8 Analog Input 1 1 White

7 Analog GND 2 Black
Ch. 1 3 Red
6 V Reference 4 Bleu

5 Analog Input 2 1 White

7 Analog GND 2 Black
Ch. 2 3 Red
6 V Reference 4 Bleu

4 Analog Input 3 1 White

3 Analog GND 2 Black
Ch. 3 3 Red
6 V Reference 4 Bleu

1 Analog Input 4 1 White

Ch. 4 3 Analog GND 2 Black
) 9 +VB 3 Red

2 V Reference 4 Bleu

16 Analog Input 5 1 White

Ch.5 15 Analog GND 2 Black
' 9 +VB 3 Red

2 V Reference 4 Bleu

13 Analog Input 6 1 White

Ch. 6 15 Analog GND 2 Black
' 9 +VB 3 Red

2 V Reference 4 Bleu

12 Analog Input 7 1 White

Ch. 7 11 Analog GND 2 Black
' 11 + VB 3 Red
14 V Reference 4 Bleu

9 Analog Input 8 1 White

Ch. 8 11 Analog GND 2 Black
) 11 +VB 3 Red
14 V Reference 4 Bleu

12 Speed 1 White

Speed 10 GND 2 Black
11 +VB 3 Red

4 Bleu

10 USB D+ 1 White

10 GND 2 Black
— 7 USB D- 3 Red
4 n.c.

Constructive Documentation: MXL Pista wiring manual: version 1.02
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Wiring for MXL Pista: One thermocouple - Code 04.554.08

16 pins AMP
female connector
7 - 0.5 mm cable
:'j Heat Shrink  Ringale Cover  Heat Shrink
l 1 compensated cable

12 pins AMP 7/ 1 Mignon female
female connector connector

:j 9 AWG23 - Teflon cables

9 - 4 pins Binder 719 female
connector
cod. 09-9764-70-04

_
Es)alEE)m | | EEEEEEE

12][u1][r0] 9 ][ 8][7] 16/[15][14]13] 12/ [11]{10] 9 ]

12 Pins AMP female 16 Pins AMP female connector 4 pins Binder 719
connector pinout contact pinout contact insertion view female connector pinout
insertion view solder termination view
Notes:

¢ On Channel 1 you can connect only thermocouple sensors.
On Channels 2 and 3 you can connect Thermoresistor, VDO Pressure
sensors, potentiometers and all sensors that do not need +VB voltage output; to
say:

no Gyroscope for bike installations

no external accelerometer for car installations

no Pitot tube

no 0-100 PSI Pressure Sensor

no 100 Bar Pressure Sensor for formula Renault 2000.

e On Channels 4 to 8 you can connect any sensor, except for
thermocouples sensors, that need compensated cable.

e On Channel 8 you can connect gear sensor or any other sensor that do
not need +VB voltage output, as for channels 1 to 3.

Constructive Documentation: MXL Pista wiring manual: version 1.02 10
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Channel Pin AMP Pin AMP Signal Pin Mignon Cable
name 12 pins 16 pins colour
Ch. 1 8 Analog Input 1 + Yellow

’ 7 Analog GND - Red
Channel Pin AMP Pin AMP Signal Pin Binder Cable
name 12 pins 16 pins colour
5 Analog Input 2 1 White
7 Analog GND 2 Black
Ch. 2 3 Red
6 V Reference 4 Bleu
4 Analog Input 3 1 White
3 Analog GND 2 Black
Ch. 3 3 Red
6 V Reference 4 Bleu
1 Analog Input 4 1 White
3 Analog GND 2 Black
Ch. 4 9 +VB 3 Red
2 V Reference 4 Bleu
16 Analog Input 5 1 White
Ch.5 15 Analog GND 2 Black
' 9 +VB 3 Red
2 V Reference 4 Bleu
13 Analog Input 6 1 White
Ch. 6 15 Analog GND 2 Black
) 9 + VB 3 Red
2 V Reference 4 Bieu
12 Analog Input 7 1 White
Ch. 7 11 Analog GND 2 Black
’ 11 + VB 3 Red
14 V Reference 4 Bleu
9 Analog Input 8 1 White
Ch. 8 11 Analog GND 2 Black
' 11 +VB 3 Red
14 V Reference 4 Bleu
12 Speed 1 White
10 GND 2 Black
Speed 11 +VB 3 Red
4 Bleu
10 USB D+ 1 White
10 GND 2 Black
use 7 USB D- 3 Red
4 n.c.

Constructive Documentation: MXL Pista wiring manual: version 1.02
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Wiring for MXL Pista: Two thermocouples - Code 04.554.15

AMP 16 pins
female connector
7 - 0.5 mm cables
:]j Heat Shrink  Ringale Cover  Heat Shrink
2 compensated cables
AMP 12 pins j 2 female Mignon
female connector connector
8 AWG23 - Teflon cables
= /ETT

8 - 4 pins Binder 719
female connectors
cod. 09-9764-70-04

[6][s]l4][3][2][1] [8]l7]ls ][4 ][3](2][1]
[12[1110] 98 (7] 116][15][14][13][12 [11][10][ 9 |

s e e |
12 Pins AMP female 16 Pins AMP female connector 4 pins Binder 719
connector pinout contact pinout contact insertion view female connector pinout
insertion view solder termination view

Notes:

e On Channels 1 and 2 you can connect only thermocouple sensors.
On Channel 3 you can connect Thermoresistor, VDO Pressure sensors,
potentiometers and all sensors that do not need +VB voltage output; to say:
* no Gyroscope for bike installations
* no external accelerometer for car installations
= no Pitot tube
* no 0-100 PSI Pressure Sensor
* no 100 Bar Pressure Sensor for formula Renault 2000.
e On Channels 4 to 8 you can connect any sensor, except for
thermocouples sensors, that need compensated cable.
¢ On Channel 8 you can connect gear sensor or any other sensor that do
not need +VB voltage output, as for channel 3.

Constructive Documentation: MXL Pista wiring manual: version 1.02 12
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Channel Pin AMP Pin AMP Signal Pin Mignon Cable
name 12 pins 16 pins colour
Ch. 1 8 Analog Input 1 + Yellow
) 7 Analog GND - Red
Ch. 2 5 Analog input 2 + Yellow
' 7 Analog GND - Red
Channel Pin AMP Pin AMP Signal Pin Binder Cable
name 12 pins 16 pins colour
4 Analog Input 3 1 White
3 Analog GND 2 Black
Ch.3 3 Red
6 V Reference 4 Bleu
1 Analog Input 4 1 White
Ch. 4 3 Analog GND 2 Black
' 9 + VB 3 Red
2 V Reference 4 Bleu
16 Analog Input 5 1 White
Ch. 5 15 Analog GND 2 Black
' 9 +VB 3 Red
2 V Reference 4 Bleu
13 Analog Input 6 1 White
Ch. 6 15 Analog GND 2 Black
’ 9 + VB 3 Red
2 V Reference 4 Bleu
12 Analog Input 7 1 White
Ch. 7 11 Analog GND 2 Black
’ 11 + VB 3 Red
14 V Reference 4 Bleu
9 Analog Input 8 1 White
Ch. 8 11 Analog GND 2 Black
’ 11 + VB 3 Red
14 V Reference 4 Bleu
12 Speed 1 White
Speed 10 GND 2 Black
11 + VB 3 Red
4 Bleu
10 USB D+ 1 White
10 GND 2 Black
use 7 USB D- 3 Red
4 n.c.

Constructive Documentation: MXL Pista wiring manual: version 1.02

13
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ON Semiconductor™

1.5 A Adjustable Output,
Positive Voltage Regulator

The LM317 is an adjustable 3—terminal positive voltage regulator
capable of supplying in excess of 1.5 A over an output voltage range of
1.2 Vto 37 V. This voltage regulator is exceptionally easy to use and
requires only two external resistors to set the output voltage. Further, it
employs internal current limiting, thermal shutdown and safe area
compensation, making it essentially blow—out proof.

The LM317 serves a wide variety of applications including local, on
card regulation. This device can also be used to make a programmable
output regulator, or by connecting a fixed resistor between the
adjustment and output, the LM317 can be used as a precision current
regulator.
® OQutput Current in Excess of 1.5 A
® Qutput Adjustable between 1.2 V and 37 V
® Internal Thermal Overload Protection
® Internal Short Circuit Current Limiting Constant with Temperature
® Qutput Transistor Safe-Area Compensation

® Floating Operation for High Voltage Applications

® Auvailable in Surface Mount D?PAK, and Standard 3—Lead Transistor

Package

Eliminates Stocking many Fixed Voltages

Standard Application

Vin 2 Vou %

O—O0—"—— W37 O

Iadj l

Cig*
0.1

=
™
vl

Ry
|
_L o

* Gy is required if regulator is located an appreciable distance from power supply filter.
** Cg is not needed for stability, however, it does improve transient response.

R
_ 2
Vout = 1‘25V(1 +R1) + IAde2

Since lxg; is controlled to less than 100 KA, the error associated with this term is
negligible in most applications.

© Semiconductor Componenls Industries, LLC, 2002 1
January, 2002 - Rev. 3

LM317

THREE-TERMINAL
ADJUSTABLE POSITIVE
VOLTAGE REGULATOR

T SUFFIX
PLASTIC PACKAGE
CASE 221A

Heatsink surface
connected to Pin 2,

D2T SUFFIX
PLASTIC PACKAGE
CASE 936
(D2PAK) 1

SEMICONDUCTOR
TECHNICAL DATA

Pin 1. Adjust
2. Vour
3. Vi

<2

Heatsink surface {shown as terminal 4 in
case outline drawing) is connected to Pin 2.

ORDERING INFORMATION

Operating
Device |Temperature Range Package
LM317BD2T Surface Mount
T, =—40° to +125°C
LM317BT Insertion Mount
LM317D2T Surface Mount
Ty=0°to +125°C -
LM317T Insertion Mount

Publication Order Number:

LM317/D




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and

D2-PAK

Dimensions in Millimeters
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Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or {b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the

user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com
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]
FAIRCHILD
SEMICONDUCTOR®

LM317

March 2000
Revised June 2005

3-Terminal Positive Adjustable Regulator

General Description

This monolithic integrated circuit is an adjustable 3-terminal
positive voltage regulator designed to supply more than
1.5A of load current with an output voltage adjustable over
a 1.2 to 37V. It employs internal current limiting, thermal
shut-down and safe area compensation.

Features

M Output Current In Excess of 1.5A

B Output Adjustable Between 1.2V and 37V

N Internal Thermal Overfoad Protection

H Intermnal Short Circuit Current Limiting

W Output Transistor Safe Operating Area Compensation
B TO-220 Package

B D2 PAK Package

Ordering Code:

Product Number Package Operating Temperature
LM317T T0-220 0°C to +125°C
LM317D2TXM D2 PAK 0°C to +125°C
Connection Diagrams
TO-220 D2-PAK

1. Adj 2. Output 3. Input

1

1.Adj 2.Output  3.input
Internal Block Diagram
Input [ 3]~ ® ® *

4
Voltage
Reference

Rlimit

* 2

Output

© 2005 Fairchild Semiconductor Corporation DS400281

www.fairchildsemi.com
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LM317

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input-Output Voltage Differential Vi-Vo 40 A
Lead Temperature TLeaD 230 °C
Power Dissipation Pp Internally limited w
Operating Junction Temperature Range T 0~+125 °C
Storage Temperature Range Tste ~65 ~ +125 °C
Temperature Coefficient of Output Voltage AV/AT +0.02 % /°C

Note 1: Absolute Maximum Ralings: are those values beyond which the safety of the davice cannot be guaranteed. The device should not be operated at
thess limits. The parametric valuas defined In the Electrical Characteristics tables are not guaranteed at the absolute maximum ratings. The *‘Recommendad
Operaling Conditions" table will define the conditions for actual device operation.

Electrical Characteristic
(V)-Vo =8V, g =0.5A, 0°C < T <+ 125°C, Iyax = 1.5A, Ppyax = 20W, unless otherwise specified)

Parameter Symbol Conditions Min | Typ [ Max Unit
Line Regulation (Note 2) Rline [T, =+25°C
— 1 0.01 | 004 %IV
AV V) - Vg <40V
Vs V|-Vgs4ov - 0.02 | 0.07 %/V
Load Regulation (Note 2) Rioad [T =+25°, 10mA <ig < Iyax
Vo <8V - 18.0 | 250 | mV%/ Vg
Vo 25V 0.4 0.5
10mA < lp < lyax
Vo <5V - 40.0 | 70.0 |mV%/Vp
Vo2 5V 0.8 15
Adjustable Pin Current lapy - - 48.0 100 A
Adjustable Pin Current Change Alapy |3V V-V =40V _ ) 50 WA
10mA < g < Imax Pp < Pmax
Reference Voltage Veer |3V S Viy-Vp 4oV
10mA < g < lyax 120 | 1.25 | 1.30 Vv
Pp s Pmax
Temperature Stability STy - - 0.7 - %/ Vo
Minimum Load Current 1o Maintain Regulation vy [Vi-Vo=40V - 3.5 12.0 mA
Maximum Qutput Current lomaxy | Vi- Vo 15V, Pp s Pyax 1.0 22
Vi-Vp <40V, Pp < Pyax 0.3 - A
Ta=25°C
RMS Noise,% of Vg1 aN Ta=+25°C, 10Hz < f < 10KHz - |0.003 ]| 0.01 %/ Vo
Ripple Rejection RR Vg =10V, f = 120Hz without Cpp 66.0 | 60.0 - .
Capy = 10pF (Note 3) 75.0
Long-Term Stability, T; = Tyah ST Ta = +25°C for end point measurements, 1000HR | - 03 1.0 %
Thermal Resistance Junction to Case Rauc - - 5.0 - °C/W

Note 2: Load and line regulation are specified at constant juncilon temperature. Change in Vp due to heating sffects must ba taken into account separately.
Pulse testing with low duty is used. (Pyax = 20S)

Note 3: CADJ, when used, is db the adjustr pin and ground.

www.fairchildsemi.com 2




Typical Performance Characteristics
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FIGURE 1. Load Regulation
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FIGURE 3. Dropout Voltage
Typical Application
v M317
Input VADJ
Ci AAR1A
0. 1pF lapy i

*4

7

7

'?XDJ

—l- —{0 Output
Co

1F

Vo =1.25V (1 +Ry/Ry) +1apy Ro

Note: C, is required when regulator is located an appreciabie distance from power supply fitter.

Nots: C, Is nat needed for stabllity, however, it does improve transient response.

Note: Since |5p, is controlled to iess than 100uA, the error associated with this term is nagligible in mosl applications.

FIGURE 5. Programmable Regulator

www.fairchildsemi.com
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LM317

Physical Dimensions inches (milimeters) untess otherwise noted

TO-220
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National
Semiconductor

LM117/LM317A/LM317

3-Terminal Adjustable Regulator

General Description

The LM117 series of adjustable 3-terminal positive voltage
regulators is capable of supplying in excess of 1.5A over a
1.2V to 37V output range. They are exceptionally easy to
use and require only two external resistors to set the output
voltage. Further, both line and load regulation are better than
standard fixed regulators. Also, the LM117 is packaged in
standard transistor packages which are easily mounted and
handled.

In addition to higher performance than fixed regulators, the
LM117 series offers full overload protection available only in
IC’s. Included on the chip are current limit, thermal overload
protection and safe area protection. All overload protection
circuitry remains fully functional even if the adjustment ter-
minal is disconnected.

Normally, no capacitors are needed unless the device is
situated more than 6 inches from the input filter capacitors in
which case an input bypass is needed. An optional output
capacitor can be added to improve transient response. The
adjustment terminal can be bypassed to achieve very high
ripple rejection ratios which are difficult to achieve with stan-
dard 3-terminal regulators.

Besides replacing fixed regulators, the LM117 is useful in a
wide variety of other applications. Since the regulator is
“floating” and sees only the input-to-output differential volt-

June 2006

age, supplies of several hundred volts can be regulated as
long as the maximum input to output differential is not ex-
ceeded, i.e., avoid short-circuiting the output.

Also, it makes an especially simple adjustable switching
regulator, a programmable output regulator, or by connecting
a fixed resistor between the adjustment pin and output, the
LM117 can be used as a precision current regulator. Sup-
plies with electronic shutdown can be achieved by clamping
the adjustment terminal to ground which programs the out-
put to 1.2V where most loads draw little current.

For applications requiring greater output current, see LM150
series (3A) and LM138 series (5A) data sheets. For the
negative complement, see LM137 series data sheet.

Features

B Guaranteed 1% output voltage tolerance (LM317A)
® Guaranteed max. 0.01%/V line regulation (LM317A)
® Guaranteed max. 0.3% load regulation (LM117)
Guaranteed 1.5A output current

Adjustable output down to 1.2V

Current limit constant with temperature

P* Product Enhancement tested

® 80 dB ripple rejection

® Output is short-circuit protected

Typical Applications

1.2V-25V Adjustable Regulator

LM117
Vi 2 28V Vi Vour vourtt
IN ADJ out
A1
240
_J_.cl* ﬂ_czf
—rﬂ.luF ﬂPmF
L—

00906301
Full output current not available at high input-output voltages

“"Needed if device is more than 6 inches from filter capacitors.

tOptional —improves transient response. Oultput capacitors in the range
of 1pF to 1000uF of aluminum or tantalum electrolytic are commonly used
to provide improved output impedance and rejection of transients.

R2
ttVoyt = 1.25V (1 + E) + lapJy(R2)

LM117/LM317A/LM317 Package Options

Part Output

Number Suffix | Package | Current
LM117, LM317 K TO-3 1.5A
LM317 T TO-220 1.5A
LM317 S TO-263 1.5A
LM317A, LM317 EMP | SOT-223 1.0A
LM117, LM317A, LM317 H TO-39 0.5A
LM117 E LCC 0.5A
LM317A, LM317 MDT TO-252 0.5A

SOT-223 vs. TO-252 (D-Pak)

Packages
= ]
E=3
T0-252

bonl A
00906354

S0T-223

Scale 1:1

© 2006 National Semiconductor Corporation

DS009063

www.national.com
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LM117/LM317A/LM317

Connection Diagrams

TO-3 (K)
Metal Can Package

ADJUSTMENT Vin

00906330
CASE IS OUTPUT
Bottom View
Steel Package
NS Package Number K02A or K02C

TO-263 (S)
Surface-Mount Package
| INPUT
TAB IS
OUTPUT [ 0uTPUT
L
[ 1IADS
00906335
Top View
TO-263 (S)

Surface-Mount Package

LR

00906336
Side View
NS Package Number TS3B

TO-39 (H)
Metal Can Package

(o] INPUT
O-=—— ADJUSTMENT

OUTPUT

00906331
CASE IS OUTPUT

Bottom View
NS Package Number HO3A

TO-220 (T)
Plastic Package

ADJ Vin

Vour

00906332
Front View
NS Package Number TO3B

Ceramic Leadless
Chip Carrier (E)
OUTPUT

Top View
NS Package Number E20A

www.national.com




Connection Diagrams (continued)

4-Lead SOT-223 (EMP)

|4_ Vout

00906359

ADJ —
VOUT ——
A

Front View
NS Package Number MP0O4A

Ordering Information

Tab is
Vour

TO-252 (MDT)
Input
:] Qutput
] adj/cnp
00906366
Front View

NS Package Number TD03B

Package Temperature Output Order Pack?ge Transl.:aort NSF:
Range Current Number Marking Media Drawing
TO-3 -55'C < T, < +150°C 1.5A LM117K STEEL | LM117K STEEL P+ 50 Per Bag KOZA
Metal 0°'C <T,<+125°C 1.5A LM317K STEEL | LM317K STEEL P+ 50 Per Bag
Can (K) | -55°C<T,<+150°C | 1.5A LM117K/883 LM117K/883 50 Per Bag K02C
TO-220 | -40°C < T,<+125°C 1.5A LM317AT LM317AT P+ 45 Units/Rail .
3- Lead 0°C <T,<+125°C 1.5A LM317T LM317T P+ 45 Units/Rail
TO-263 . . LM317S 45 Units/Rail
3 Lleag | 0CSTus+125C | 15A LM317SX LMI7S P+ 500 Units Tape and Reel | ' ooP
LM317EMP 1k Units Tape and Reel
0°C<T,<+125°C 1.0A NO1A :
SOT-223 LM317EMPX 2k Units Tape and Reel MPO4A
4- Lead 40°C < T, < +125°C 1.0A LM317AEMP NO7A 1k Units Tape and Reel
LM317AEMPX 2k Units Tape and Reel
-55°C < T, < +150°C 0.5A LM117H LM117H P+ 500 Per Box
L‘i‘;’ —55°C<T,<+150C | 05A LM117H/883 LM117H/883 20 Per Tray HosA
Can (H) -40°C < T, <+125°C 0.5A LM317AH LM317AH P+ 500 Per Box
0°'C<T,<+125°C 0.5A LM317H LM317H P+ 500 Per Box
LCC -55°C < T, < +150°C 0.5A LM117E/883 LM117E/883 50 Units/Rail E20A
LM317MDT 75 Units/Rail
goljzi 0CST,<+125°C | 05A LM317MDTX LM317MDT 2.5k Units Tape and Reel | _
D-Pack -40°C < T,<+125°C 0.5A T LM317AMDT S e
LM317AMDTX 2.5k Units Tape and Reel

www.national.com
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LM117/LM317A/LM317

Power Dissipation

Storage Temperature
Lead Temperature

Input-Output Voltage Differential

Metal Package (Soldering, 10 seconds)
Plastic Package (Soldering, 4 seconds)

Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Internally Limited
+40V, -0.3V
-65°C to +150°C

300°C
260°C

LM117 Electrical Characteristicsnote 3)

Specifications with standard type face are for T 4 =25°C, and those with boldface type apply over fuli Operating Tempera-
ture Range. Unless otherwise specified, V, - Vour =5V, and Igyr = 10 mA.

ESD Tolerance (Note 5) 3 kv

Operating Temperature Range

LM117 -85°C < T, < +150°C
LM317A -40°C < T, < +125°C
LM317 0°C <T,<+125C

Preconditioning

Thermal Limit Burn-In All Devices 100%

Parameter Conditions - =L AEIE)
Min Typ Max Units
3V < (Viy = Vour) < 40V,
\/ . . d
Reference Voltage 10 MA < lour < lyay 1.20 1.25 1.30 \
] ] 0.01 0.02
Line Regulation V< (Viy-V < 40V (Note 4 9
ine Reg Vin out) (Note 4) 0.02 0.05 "
Load Reguiation 10 MA < lgyr < lyax (Note 4) g; 01'3 %
Thermal Regulation 20 ms Pulse 0.03 0.07 %o/W
Adjustment Pin Current 50 100 HA
. . 10 MA < loyr < Iyax
Adjustment Pin Current Change 3V < (Vin = Vour) < 40V 0.2 5 HA
Temperature Stability Tain < Ty < Tyax 1 %
Minimum Load Current (Vin — Vour) = 40V 3.5 5 mA
(Vin = Vour) < 15V
K Package 1.5 2.2 3.4
L H, E Package 0.5 0.8 1.8 A
Current Limit
(VIN - VOUT) =40V
K Package 0.3 04
H, E Package 0.15 0.20 A
RMS Output Noise, % of Vo1 10 Hz < f< 10 kHz 0.003 %
\ =10V, f = 120 Hz,
el 65 dB
. - . Caps =0 pF
Ripple Rejection Ratio
Vour = 10V, f = 120 Hz, 66 80
Capy = 10 pF dB
Long-Term Stability T, =125°C, 1000 hrs 0.3 1 %
K (TO-3) P:
Thermal Resistance, 6, ( ) Package 2
Junction-to-Case H (TO-39) Package 21 5
E (LCC) Package 12
Thermal Resistance, 0,, K (TO-3) Package 39
Junction-to-Ambient H (TO-39) Package 186 ‘CwW
(No Heat Sink) E (LCC) Package 88

www.national.com
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FAIRCHILD

SEMICONDUCTOR®

LM317

March 2000
Revised June 2005

3-Terminal Positive Adjustable Regulator

General Description

This monolithic integrated circuit is an adjustable 3-terminal
positive voltage regulator designed to supply more than
1.5A of load current with an output voltage adjustable over
a 1.2 to 37V. It employs internal current limiting, thermal
shut-down and safe area compensation.

Features

M Output Current In Excess of 1.5A

M Output Adjustable Between 1.2V and 37V

M Internal Therma! Overload Protection

B Internal Short Circuit Current Limiting

B Output Transistor Safe Operating Area Compensation
W TO-220 Package

B D2 PAK Package

Ordering Code:

Product Number Package Operating Temperature
LM317T TO-220 0°C to +125°C
LM317D2TXM D2 PAK 0°C to +125°C

Connection Diagrams

T0-220

1. Adj 2. Output 3. Input

Internal Block Diagram

1.Adj 2.Output  3.Input

Input 3} *

Voltage Protection
Reference Clrcuitry
Rlimit
2
Output
[1]
Adj

© 2005 Fairchild Semiconductor Corporation DS400281

www.fairchildsemi.com
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LM317

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input-Output Voltage Differential Vi-Vo 40 \%
Lead Temperature T eap 230 °C
Power Dissipation Pp Internally limited w
Operating Junction Temperature Range T 0~+125 °C
Storage Temperature Range Tstg —-65 ~ +125 °C
Temperature Coefficient of Output Voltage AV/AT +0.02 % /°C

Electrical Characteristic

d at the absol

Operaling Conditions® table will define the conditions for actual device operation.

Note 1: Absolute Maximum Ratings: are lhose values beyond which the safety of the device cannot be guaranteed. The device should not be operated at
lhese limits. The parametric values defined in the Electrical Characteristics tables are not

ralings. The "Recommended

Vi-Vo =5V, lg=05A,0°C <T;<+125°C, Iyax = 1.5A, Ppyax = 20W, unless otherwise specified
1-Vo o AX D

Parametsr Symbol Conditions Min Typ Max Unit
Line Regulalion (Note 2) Rline | Tp = +25°C _ 0 ) o
V<V Vg <dov
3V <V, - Vg <40V - 0.02 | 0.07 %IV
Load Regulation (Note 2) Rload [Ta - +25°, 10MA <lg < Iyax
Vg <8V - 18.0 | 25.0 (mV%/ Vg
Vo 2 5V 04 | 05
10mA < g < lyax
Vo <8V - 40.0 | 70.0 [mV%/V,
Vo 25V 0.8 1.5
Adjustable Pin Current lapy - - 46.0 100 HA
Adjustable Pin Currenl Change Alapy |3V <V, -V <40V _ o =0 A
10mA <lg < Iyax Pp < Pyax
Reference Voltage VRrer |3V <Viy-Vg <40V
10mA <lg < lyax 1.20 | 1.25 | 1.30 \Y
Pp < Pyax
Temperaiure Stability STy - - 07 - % I Vo
Minimum Load Current to Maintain Regulation Iiminy | Vi- Vo - 40V - 35 12.0 mA
Maximum Oulput Current lomaxy |Vi- Vo < 15V, Pp < Pyax 1.0 22
V|- Vg €40V, Pp < Pyax 0.3 - A
Tp-25°C
RMS Noise,% of Vo1 eN Ta— +25°C, 10Hz < f < 10KHz - 0.003 | 0.01 %! Vg
Rippie Rejection RR Vo = 10V, f - 120Hz wilhout Cpp 66.0 | 60.0 -
Capy = 10pF (Note 3) 75.0 a8
Long-Term Stability, T) - Ty gy ST Ta ~ +25°C for end point measurements, 1000HR - 0.3 1.0 %
Thermal Resistance Junction lo Case Rase - - 5.0 - °CIW

Pulse testing wilh low duly Is used. (Pyax = 20S)

Note 3: CADJ, when used, is connecied between the adjustment pin and ground

Note 2: Load and line regulation are specified al conslant junclion temperature. Change in Vp due lo healing effects must be taken into account separately.

www.fairchildsemi.com




Typical Performance Characteristics

0.2 o
g ~
S 4 =
z I, =0.5A
o — : § 50 — -]
g 0.2 P —— é //'
] .LJR\ 4
) s /
W 04 O 45
Q E L~
< rd
Lo} i
s) s
> 06 5 40
'5 Vi =15V )
& Vo = 10V 2
& o8 2
2
© 35
-1.0
0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)

FIGURE 1. Load Regulation FIGURE 2. Adjustment Current

& 1 1.26
AVQ = 100mV

— [ —
3, ~~— IL=154] 1 <1258 | — I
< 25 [ ——— % .
£25
4 Q
L \ I =1A <
o — L g 1.25
w =S
Lg 2 e W

| =500mA o
= \\\ L =500m. E 1245
z I IL =200mA &
= L =200m
315 \\\\\4\ E 1.24

. I = A b
5 \ L =20m,
z
- 1.235
‘0 = - = TR 50 25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
FIGURE 3. Dropout Voltage FIGURE 4. Reference Voltage
Typical Application
LM317 .
input Vi Vany Vp -L —O Output
e sl L
0. 1pF’ lapg 1yF
Rz &£ADJ

Vo=1.25V (1 +R2/Rq) +lapy Ro

Note: C, is required when regulator is located an appreciable distance from power supply filter.
Note: C, Is not needed for stability, however, it does improve transient response.
Note: Since lp is controlled to less than 100pA, the error associated wilh this lerm is negligible in mosl applications.

FIGURE 5. Programmable Regulator

3 www.fairchildsemi.com
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LM317

Physical Dimensions inches (millimeters) unless otherwise noted

TO-220

9902020 4.50 1020
= (8.70) °
— a o
o
Rl g 23.60 £0.10 S 1.30 2055
o @ ® _T
- I _1
| | ) 5
! Rl gl =
g gl g 3
K o
o {9 & « ]
Y] © | v ™
D <t [=) |
= S
=
- -
. I
8 8 ,'
K - =Y
® = i e
(=] H
9‘ 1.27 10.10 I 1.52 +0.10 2
i 5
I |
3 U U 1
0.80 10.10 1
—=4 0.50 :'8_0(5) 2.40 £0.20
2.54TYP _2.54TYP
[2.54 10.20] [2.54 +0.20]

10.00 +0.20
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

D2-PAK

é‘ 9.90 10.20
- —
|
8 é J g
& | b
= \ %
" - m) e
m 8

J 0.80 10.10

2.54TYP

L 10.00 +0.20

15.30 10.30

Dimensions in Millimeters

2.00 10.10

o
[
el

4.50 10.20
| 1.302348
——T—f_‘

I

I

[ 0.50 “505

10.00 +0.20 )
_ (8.00)
|

2.40 +0.20
| £40 20.20

Fairchild does not assume any responsibility for use of any circuitry described, no circuit

Fairchild reserves the right at any time without notice to change said circuitry and specifica

1 _0.10s0.15

2,54 +0.30

+0.10

patent licenses are implied and
tions.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR US

E AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com
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Welcome: A note from our President

Thank you for choosing Viosport cameras and accessories; I am confident you will find our
equipment to be of the highest quality in the industry. We are committed to the success of your
video pursuits and take great pride in our products and professional level of customer service and
support.

The art of capturing video is best achieved when you’re familiar with your equipment; therefore,
we ask that you read this manual in its entirety and retain for future reference.

Visit www.viosport.com regularly for new product releases, shooting techniques and industry
news. Be sure to check out our video gallery — how do your videos compare?

Enjoy your new equipment.
David Ollila

President
Viosport Camera Systems

2| Welcome

Welcome: Cam Care & Safety Precautions

PLEASE READ THE INFORMATION AND FOLLOW ALL INSTRUCTIONS BEFORE USING
THIS PRODUCT.

Viosport Helmet Cam

CARE:

* Clean and inspect after every use. Be sure to use a non-abrasive cloth when cleaning the lens.

= Inspect all plug terminals to make sure that they are clean and in proper alignment.

* Never force a connection.

* Always hold the cable end to connect and disconnect.

« Store your equipment in a cool, dry place.

» Check all cables for cracks or exposed wires; if a cable is suspect, discard and replace.
 Cameras are not serviceable — do not attempt to open the case as this will void any possible
warranty. The Adventure Cam 3 and S.C.O.U.T. Cam have replaceable lenses, removing the front
lens cover will not cause damage and will not void your warranty.

Viosport 12v Rechargeable Battery Pack

IMPORTANT WARNING:

Charge the Li-Ion battery with the charging unit and power adapter included in the package only!
Inserting any other power adapters may damage the device, destroy the battery pack, void the
warranty, and/or cause injury to the user.

CAUTIONS:

« Always unplug the charger when not in use.

« Always replace frayed or damaged wires and broken plugs immediately.

» Always use the charger with the original AC adapter.

» Always unplug your AC power adapter from the wall outlet before cleaning.

* Do not store, place, or use the AC power adapter where it could come into contact with water or
moisture.

* Do not recharge the battery under direct sun light.

= Do not short-circuit the metal contacts of the battery pack.

* Do not disassemble, deform, or reconstruct any part of the battery and charger kit.

NOTES:

» It is normal for the AC adapter, charging unit, and battery to become warm during regular
operation or when charging.

« If the charger does not charge the battery, check to see if the battery is already fully charged, dead,
faulty, or worn out. All rechargeable batteries will eventually wear out after being charged for a
certain numbers of cycles.

* Always keep metal contacts clean by wiping the surfaces with a dry, soft, and clean cloth.

» Remove the battery from the camcorder, Viosport Adventure Camera, and/or charger after use.
These devices will continue to drain a small current from your battery even if they are turned off.

» All batteries will naturally discharge over time even if they are not in use. Be sure to recharge the
battery on the same day or the day before you plan to use it.

3| Welcome



Products: Adventure Cam

A. Viosport custom 4-pin plug
B. Coiled cable

Products: Adventure Cam H20

Figure 2

|
B D

A. Lens cover

B. Neutral density filter
C. Retaining ring

D. Lens

E. Set screw

F. Main body

G. 1/4-20 female thread
H. Rear of camera

A. Viosport custom 4-pin plug
B. 4.5” pigtail cable

Figure 2 A

/N

Figure 3

TS

A. Allen wrench

B. T wrench
Resolution 520 TV Lines Light Sensitivity 0.5Lux F 2.0
CCD Chip Sony Ex-View 1/3” Power Supply 12 VDC (+/- 10%)
Lens 3.6mm Power Consumption 1.2 W (+/- 10%)
Field of View 72.5 degrees Weight 105g
H x V (pixels) NTSC: 811 x 508 Dimensions 23mm (9)
PAL: 752 x 582 x 80mm (L)
Outer Casing Silver

4| Products

B C

A. Warranty seal
B. Main body
C. 1/4-20 female thread
D. Rear of camera
Resolution 480 TV Lines Light Sensitivity 0.05Lux F 2.0
CCD Chip Sony Hyper HAD 1/3” Power Supply 12 VDC (+/- 10%)
Lens 3.6mm Power Consumption 3 W (+- 10%)
Field of View 93 degrees Weight 196g
Hx V (pixels) NTSC: 510 x 492 Dimensions 32mm (@)

PAL: 500 x 582 x 110mm (L)
Outer Casing Sitver

5| Products



Products:S.C.0.U.T.Cam

Products: Adventure Cam Il

A. Viosport custom 4-pin plug
B. Coiled cable

Figure 2

C E
l
D

A. Lens cover

B. Neutral density filter
C. Retaining ring

D. Lens

E. Set screw

F. Main body

G. 1/4-20 female thread
H. Rear of camera

|
B

Figure |

A. Viosport custom 4-pin plug |
B. 3” pigtail cable

Figure 3

TS

A. Allen wrench

B. T wrench
Resolution 520 TV Lines Light Sensitivity 05LuxF2.0
CCD Chip Sony Ex-View 1/3” Power Supply 12 VDC (+/- 10%)
Lens 3.6mm Power Consumption 1.2 W (+/- 10%)
Field of View 72.5 degrees Weight 105g
Hx V (pixels) NTSC: 811 x 508 Dimensions 23mm (9)
PAL: 752 x 582 x 80mm (L)
Outer Casing Matte Black

Figure 2 D
B C

A. Warranty seal
B. Main body
C. 1/4-20 female thread
D. Rear of camera
Resolution 380 TV Lines Light Sensitivity 1LuxF 2.0
CCD Chip Panasonic 1/4” Power Supply 12VDC (+/- 10%)
Lens 2.9mm Power Consumption 130mA (+/- 10%)
Field of View 90 degrees Weight 80g
Hx V (pixels) NTSC: 510 x 492 Dimensions 22mm (J)

PAL: 500 x 582 x 76mm (L)
Outer Casing Black

6| Products
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Products: Lenses

Products: Plug Types
Figure 1 Figure 1
5 é 5 D ? A B C D E F Side View
© ©
© A. 2.5mm: 92.5°
& B e E B. 2.9mm: 88°
A. 2.1mm power source plug ) C. 3.6mm: 72.5°
B. RCA plug D. 6.0mm: 47.5°
C. RCA female/female adapter E. 8.0mm: 36.5°
D. Viosport custom 4-pin plug F. 12.0mm: 24.5°
E.3.5mm A/V plug *Lenses are only compatible with the Adventure Cam 3 and S.C.0.U.T. Cam.
Products: Power Sources —
Products: Neutral Density Filters
Figure 1
Figure 1

A A B C D E Side View
A.AC 12'V power supply A. 100% (clear glass replacement)
B. Charging unit B. 80%
C. 12V rechargeable battery C. 50%
D. 8 “AA” battery holder D.30%

E. 10%

*Density percentages are the amount of light let into the camera.
*Neutral density filters are only compatible with the Adventure Cam 3 and S.C.0.U.T. Cam.

Products: Mounts

Products: Lens and Filter Tool Kit

’ Figure 1

D E
C - B A B

A. Allen wrench
B. T wrench

A. Double Hook & Loop Mount
B. Stationary Mount
C. Adhesive Mount
D. ClamperPod 2
E. Dual Suction Cup Mount
F. Flex Mount
G. Headstrap Mount
Please visit www.viosport.com for updates on new mounts and how to use them.
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How To: General Connections

How To: Connect Cam to Recording Device

A. Recording device
B. A/V plug (3.5mm plug shown)

C. Patent-pending A/V cable

D. Integrated microphone

E. Viosport custom 4-pin plug connection

F. Viosport helmet camera

G. 2.1mm power source plug connection

H. Power source (rechargeable battery shown)
*Images are not to scale. Individual products may vary.

How To: Connect Cable to Cam

All models of the Viosport Adventure Cams have interchangeable Cables and follow the same

P

rocedure.

To plug the male mini-din 4-pin connection from
the Viosport audio/video (A/V) cable into the

female connection on the Adventure Cam. m».))a ((.“((l

1. Line up the arrows on the connectors and push
together. Be sure the connectors ‘click’ into place to
ensure a secure, waterproof connection.

10| How To

There are several types of audio/video (A/V) input plugs into recording devices. Use the manual

from your recording device to find the location of the input, as well as what type of input is on

the device.
Devices with Composite Mini-plug input:

Use either the 2.5mm or 3.5mm Viosport A/V Cable
to connect directly to recording device.

1. Plug the male mini-plug on the stport AV
Cable into the A/V input terminal on the recording
device.

%

INFOUT

Devices with RCA inputs:

Use the RCA Viosport A/V Cable to connect
directly to the recording device.

1. Plug the yellow, (male) RCA plug into the yellow
or VIDEO input terminal on the recording device.

2. Plug the white, (male) RCA plug into the white,
red or AUDIO input terminal on the recording
device.

VIDEO

Devices with inputs not described above:

Use the RCA Viosport A/V Cable in, conjunction with
two RCA female/female adapters to connect to the A/V
Cable supplied with the recording device (for clarity,
we’ll refer to this cable as the RD A/V Cable).

1. Attach the RCA female/female adapters to the male
RCA ends on the Viosport A/V Cable.

2. Plug the yellow RCA plug into the yellow RCA plug
on the RD A/V cable and plug the white RCA plug into
the white RCA plug on the RD A/V cable.

3. Plug the RD A/V cable into the A/V input on your
recording device.

(Do T
0 Do _TII

*Some RD A/V cables may have connections that are not used.

11| How To



How To: Connect Cam to Power Source

How To: Connect Cam to Power Source

Your Adventure Cam runs on 12 volts of power.

Viosport Battery Holder

1. Properly place 8 “AA” batteries into the battery
holder.

2. Plug the male power connector from the battery
holder into the female power connector on the
Viosport A/V Cable.

Depending on conditions of use, the Viosport Battery Holder could give you up to 12 hours of run
time. In order to conserve battery power, unplug the Adventure Cam from the battery holder when

not in use.

Viosport Rechargeable Battery Pack
Use:
1. Plug the male power connector on the battery into
the female power connector on the Viosport A/V
Cable.
2. Turn the Power Switch to the “ON” position.
If desired, attach the Li-Ion battery to the bottom of your recording device with the tripod bolt
built in the battery pack.

In order to conserve the battery power, turn the power switch to the “OFF” position and unplug
the Viosport Adventure Cam from the battery when not in use. '

Depending on conditions of use, the Viosport Rechargeable Battery could give you up to 6 hours
of run time. In order to conserve battery power, unplug the Adventure Cam from the battery
holder when not in use.

Charging:

1. Push the CHECK button, located next to the 5-LED
fuel gauge (B). The number of lit LED lights indicates W—%
the remaining power level in the battery from Low i

(one LED) to High (five LEDs). II\ ;—'

2. Turn the power switch to the “OFF” position (A).

3. Insert the output plug of the AC power adapter into
the charging unit and plug into an AC outlet. The
GREEN LED indicator on the charging unit will light
up to indicate it is powered properly and ready for use.

4. Plug the cable of charging unit into the socket of the
battery. The LED indicator on the charging unit will
turn RED to indicate the battery is receiving charge.
As soon as the battery is fully charged, the same LED
indicator will turn GREEN to indicate your battery is
fully charged and ready for use. Disconnect the
charger from the battery after the battery is charged.

The battery will take approximately 2.5 hours to charge.

Viosport Cigarette Lighter
Use:

1. Plug the male power connector on the cigarette
lighter power cable into the female power connector
on the Viosport A/V Cable.

2. Plug the cigarette lighter power cable into a [2v
cigarette lighter.

In order to conserve power, unplug the Viosport Adventure Cam from the cigarette lighter when
not i use.

Charging Rechargeable Battery:

1. Push the CHECK button, located next to the 5-LED
fuel gauge. The number of lit LED lights indicates the
remaining power level in the battery from Low (one
LED) to High (five LED’s).

2. Turn the power switch to the “OFF” position.

3. Insert the output plug of the cigarette lighter power
cable into the charging unit and plug into a cigarette
lighter outlet. The GREEN LED indicator on the
charging unit will light up to indicate it is powered -

properly and ready for use. .

4. Plug the cable of charging unit into the socket of the
battery. The LED indicator on the charging unit will
turn RED to indicate the battery is receiving charge. As
soon as the battery is fully charged, the same LED
indicator will turn GREEN to indicate your battery is
fully charged and ready for use. Disconnect the charger
from the battery after the battery is charged.

How To: Connect LANC to Recording Device

12| How To

1. Locate the LANC terminal on the camcorder.
Plug the LANC remote into the LANC terminal.

2. Make sure your camcorder is in VCR, VTR, or
PLAY mode to use it in conjunction with the LANC
remote control and Viosport Adventure Cam.

13 | How To



How To: Connect Cam to Television How To: Change the Lenses

1. Plug the yellow (male) RCA plug into the yellow
or video input terminal on the television and plug the
white (male) RCA plug into the white, red, or audio
input terminal on the television.

Before you begin changing the lenses, we recommend hooking your cam to a television or
recording device to check the focus. Please refer to the How To: Connect Cam to Television on
page 14 of this manual for proper hookup instructions.

VIDEC _ AUDIO

Removal:
*Be sure to have the Television on the AUX or A/V input channel. s
1. Remove the lens cover by twisting it |
counterclockwise (A). %
How To: Change the Neutral Density Filters ) 2. On the threaded section of the main body of the cam, |
there are two sets of screw holes. DO NOT completely B
Removal: remove the set screws — as they are very small and
L - easily misplaced. With the Allen wrench from the Tool
1. Remove the lens cover by twisting it counter Kit, turn the set screws counterclockwise to loosen (B).
clockwise (A). i L . =
3. Remove the lens by tuming it counterclockwise (C). |
2. Inside the lens cover is a retaining ring. Insert the . . ¢
T wrench from the Tool Kit into the notches of the Replacement*:
retaining ring and turn it counterclockwise until the 4. Choose the lens that fits your Field of View
fetaining ring is completely removed. Once the ring requirements (see Lenses on page 9). Insert the new lens —W
is loosened, it may be faster to use your fingers (C). into the main body and turn clockwise (D). Be careful to
3. Safely remove the filter by turning the lens cover avoid cross threading. =] _\_
upside down into the palm of your hand or on a soft, 4 5. Find a point of reference that is the approximate D
flat surface (B). | distance that you will be recording. Refer to your
Replacement: ¢ television or recording device display to focus the new
lens. Turn the lens either clockwise pr counterclockwise
4. Before inserting a new filter, use a soft cloth to to ensure that the image is focused clearly.
clean off any dirt or fingerprints. Carefully place the . .
clean filter into the lens cover (D). 6. With the Allen wrench from the Tool Kit, turn the set
screws clockwise to tighten (F). 4
5. Insert the retaining ring into the lens cover and tum — — . .
clockwise with the T wrench. Be careful to avoid ll) rls 7. Retu}'n the lens cover to the main body by turning
cross threading. The retaining ring should be tight clockwise (E).
enough to hold the filter in place, but not too tight * Because the 2.5mm: 92.5° lens is slightly larger, an
that the filter cracks or chips (E). additional rubber washer (G) is required to be inserted
6. Return the lens cover to the main body by tumning aroun.d the main body (H) to avoid the potential of
cracking the filter. H

clockwise (F).
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Support: Mounting Tips

There are several ways to mount your Viosport camera to your helmet. In most cases, the best
mounting position is to have the camera parallel to the ground; however, since most of your
filming will be done while you are in an action-forward position (example: riding a bike), the
camera may point slightly upward when your helmet is resting on a flat surface.

Here are some examples of different helmets and various mounting positions.

Deep-vented bike helmet

ad

Smooth-surfaced military/tactical helmet

=

Support: Videography Tips

* When the Viosport Camera is mounted to your helmet, keep your head steady and try not to

rotate rapidly from side to side. Keeping steady will create video that is easier to watch. D
» For compelling video, use a frame of reference, such as another person.

* When possible, keep the sun at your back.

* Most riders choose to film from their helmet. Mounting the cam to your head provides smoother

video, as you act as a shock absorber.

» If you have the need for speed and lead the pack — mount the camera facing behind you to

capture the agony as your friends try to catch up. You can accomplish this by mounting the

Viosport Camera to your helmet pointing behind you or by mounting it using our ClamperPod2

and Flex Mount.

16 | Support

Support: Cam Comparison

o S Y o
s s o s
¥ \s? & \52

CCD Chip Sony Ex-View 1/3” | Sony Hyper HAD 1/3”| Sony Ex-View 1/3” | Panasonic 1/4”
TV Lines 520 480 520 380
Low Light Lux Rating 0.5 0.05 0.5 1
Optional Lenses 5 0 5 0
Replacement Glass yes no yes no
Sun Filters 5 0 5 0
Outer Casing Silver Silver Matte Black Black
Quick Release Cable Coil Pigtail Coil Pigtail

17 | Support



Support: Toubleshooting

Problem

Possible Cause

Possible Solution

Problem

Possible Cause

Possible Solution

I see an image from my
camcorder lens on my LCD
— not from the helmet cam.

Camera not in the
correct mode

1. Switch your camcorder to VCR (aka VTR
or PLAY/EDIT) mode.

2. Refer to the owner’s manual to set up the
device to accept input from an outside source.
You can generally find the instructions in a
section entitled “How to record from a TV or
VCR”.

My LANC lights are
Slashing uncontrollably.

Tape not advanced

Record just a second (or even less) and the
tape will move out from its top position and
the lights on the remote will return to normal.
It's always recommended that you move the
tape out of its top position before recording as
the image quality in the first frames might be
degraded.

I can’t plug the Adventure
Cam into a recording
device with the Viosport
cables.

Proprietary input
plug type

If you have a recording device that has an A/V
input plug that does not match the plug-type
of the Viosport A/V Cable (this applies to
several Sony Cameras); follow the instructions
on page 11 of this manual to connect your cam
to the recorder.

My LCD is showing a black
screen

Helmet cam is not
getting power

1. If using the rechargeable battery, make sure
the battery is tumed on and has a charge.

2. If using the “AA” battery holder, make sure
you properly install the batteries and that they
are new.

No A/V input

If you cannot find an A/V input plug on your
recording device, your recording device is not
compatible and will not work with the
Viosport helmet cams.

The image from my helmet
cam is recording to the
memory card and not to the
tape.

Pressing the main
record button

‘When recording from an outside source in
VCR mode, you must refer to your recorder’s
owner’s manual. You can generally find the
instructions in a section entitled “How to
record from a TV or VCR”.

My LCD is showing a blue
screen

Recording device
needs to be set up to
accept input from
an outside source.

1. Be sure your recording device is in VCR
(aka VTR or PLAY/EDIT) mode.

2. Refer to the owner’s manual to set up the
device to accept input from an outside source.
You can generally find the instructions in a
section entitled “How to record from a TV or
VCR”.

Adventure Cam not
sending video signal

Call Viosport at 888.579.2267 for technical
support. If they cannot assist in getting your
helmet cam working, they will issue an RMA
for you to return the camera for further
testing.

My LCD screen shows a
blinking red tape.

Tape not present in
the camcorder

Load a tape into your recording device.

My LANC Remote powers
the camera into CAMERA
mode.

LANC Remote
incompatibility

You are using a camera with an electronic toggle
to switch modes. Our LANC v.1.6 solves this
incompatibility. It is designed to only work in
VCR mode and will automatically put your
camera in the correct mode.
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*Additional support can be achieved by visiting www.viosport.com or-calling 888.579.2267.
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Support: Glossary

12v (12 Volts)
Amount of power needed to operate all Viosport Adventure Cams. Too much or too little voltage
may damage the camera.

3.5mm Mini Plug
A terminal in the camcorder which is 3.5mm. Generally, this is the size of the A/V terminal, which
is where external audio and video sources connect to the camcorder. It looks similar to a classic
headphone jack.

A/Vinput (Audio/Video)
This is necessary to connect external audio and video sources, such as our Adventure Cams. Also
known as analog input.

AC (Alternating Current)
Basically: A wall outlet. Officially: Occurs when charge carriers in a conductor or semiconductor
periodically reverse their direction of movement. The voltage of an AC power source changes
from instant to instant in time.

Adventure Cam
Viosport Camera’s with the following model names: II, H20, 3 and S.C.0.U.T. Also known as
helmet cam, bullet cam, head cam, POV (point-of-view) cam or mini cam, just to name a few.

Camcorder
A portable electronic recording device capable of recording live-motion video/audio for later
replay through VCRs, TVs, and, in some models, a personal computer. The most popular
recording device for the Viosport Cameras.

CCD (Charge Coupled Device)
One of the two main types of image sensors used in digital cameras. When a picture is taken, the
CCD is struck by light coming through the camera's lens. Each of the thousands or millions of tiny
pixels that make up the CCD converts this light into electrons. The number of electrons, usually
described as the pixel's accumulated charge, is measured, and then converted to a digital value.
This last step occurs outside the CCD, in a camera component called an analog-to-digital converter.

Composite
Standard A/V lead for many devices such as DVD players, VCR's, camcorders. Generally 3.5mm
in size.

DC (Direct Current)
Basically: Battery powered. Officially: The unidirectional flow or movement of electric charge
carriers, usually electron. Direct current is produced by electrochemical and photovoltaic cells and
batteries.

Field of View
The horizontal range of view of the camera lens. Adventure Cam II: 90 degrees, Adventure Cam
H20: 93 degrees, Adventure Cam 3: 72.5 degrees, S.C.0.U.T. Cam: 72.5 degrees.

LANC (Lan-cee)
A Sony remote control protocol which is built into various camcorder models. This is found only
on select Canon and Sony models.

Lens
A piece of glass or other transparent material used to converge or diverge transmitted light and
form optical images.
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Lithium lon Battery
A lithium ion (Li-Ion) battery is a rechargeable battery with twice the energy capacity of a
nickel-cadmium battery. It also offers greater stability and safety. The battery has no memory.

LUX
A unit of illumination equal to the direct illumination on a surface that is everywhere one meter
from a uniform point source of one candle intensity or equal to one lumen per square meter.
Note: lower LUX value cameras work better in low light.

MD4 Extension
Viosport's 12-foot extension cable for Adventure Cam II, H20, 3, and S.C.0.U.T. models.

Mini DV (Digital Video)
A type of camcorder recording media format. Implies recording, manipulating, storing and
playing back video images digitally.

Mount
Device used to hold Viosport's Adventure Cams in a desired place.

Neutral Density Filter
Basically: Sun shades. Officially: A thin sheet or disc of glass, plastic or gelatin having plane and
parallel faces, toned to some uniform and specific shade of gray, and intended to be used over the
camera lens during exposure for the purpose of reducing the intensity of the exposing light
without changing its color.

NTSC (National Television Standards Committee)
Standard protocol for television (TV) broadcast transmission and reception in North America.
North American camcorders requiresNTSC version of Viosport Adventure Cams.

PAL (Phase Alternation Line)
The analog television display standard that is used in Europe and certain other parts of the world.
If you are using a European model camcorder you would need a PAL-version Adventure Cam.

POV

Point of view.

RCA

An RCA connector is designed for use with coaxial cable. The yellow connection is for video
and the red and the white are for audio. Viosport's cams offer only one channel of audio.

Resolution
Resolution is the number of pixels (individual points of color) contained on a display monitor
expressed in terms of the number of pixels on the horizontal axis and the number on the vertical
axis. The sharpness of the image depends on the resolution and the size of the monitor. The
Adventure Cam II offers 380 TV lines of resolution. The Adventure Cam H20 offers 480 TV
lines of resolution. The Adventure Cam 3 and S.C.0.U.T. Cam both offer 520 TV lines.

Sony Proprietary Cable
A cable that is specific to Sony devices. The current Sony proprietary A/V cable has a half-moon
shape on one-end and RCA male and S-Video ends on the other.

VCR/VTR mode
This mode allows the camcorder to record from an external device such as Viosport Adventure
Cams.
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Support: Customer Service Support: Warranty/Returns

Have a question or comment regarding Viosport or our products? There are several ways to get in Warranty

touch with us. Viosport warrants all merchandise against defects in material or workmanship for one year from
date of purchase unless otherwise specified. The Viosport warranty is limited to the replacement
or repair of the defective item at no charge if we determine such item to be defective. This

£ C?: ::ral R o . warranty shall no‘t apply to any iterr'l subj.ect to misuse including static dis'charge, .failure by Buyer
. . . to follow instructions, product modification, ordinary wear and tear, negligent or improper
Sales Information: sales@viosport.com operation, or which has been installed or soldered or altered during assembly or use and is not
Customer Service: customerservice@viosport.com capable of being tested or resold. Modification, repair, or attempted repair by anyone other than
Catalog Requests: catalog@viosport.com Viosport without the written permission of Viosport will void this limited warranty. Warranty is
Warranty/Returns: warranty(@viosport.com also voided on any product that is found to have an altered or tampered with serial number.
e dealer@w.osport.com . Defective items must be shipped prepaid. Viosport will ship the return or replacement item to the
Rentals: rentals@viosport.com customer using UPS Ground services. If the customer shipped the item to Viosport using express
Government: government@viosport.com services, Viosport will match the level of service for the return. If the customer did not use
Production: production@viosport.com ) express shipping, but wishes to have the item express shipped to them, Viosport will charge the
Website Technical: viosites@viosport.com customer for the upgraded shipping charges.
Submit Tips: tips@viosport.com
Submit Video: video@viosport.com 30-Day Return
) Within 30 days of purchase, you may return any item purchased from Viosport for any reason for
Phone a refund, exchange, or credit towards another Viosport purchase. The returned items must be in
Our Customer Service lines are open Monday-Friday 8:00 am - 5:00 (EST). You may leave a original condition and packaging.
voicemail message during non-business hours. We strive to return each call within 24 business
houss. Lifetime Return
Toll-free: 888.579.CAMS (2267) If your camera does not qualify for warranty due to:
Local: 906.226.9393 - » outside of one-year time frame
Fax: 906.228.6566 » failure not considered a defect by Viosport
» camera was not manufactured by Viosport
Postal Mail Return your camera to Viosport and we will offer you a 25% discount on the purchase of a new

Viosport Camera Systems Viosport Adventure Cam.

100 North Front Street
Marquette MI 49855
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User Manual for
MXL Strada / MXL Pista / MXL PRO

This user manual was written using the following parameters:

Firmware version: 14.45
Software version: 2.20.16
Manual version: 107

Date of publication: October the 17" 2005

Please note:

This user manually is copyright of Aim s.r.l.; all procedures You find here
explained can change also substantially so, please, refer to our website
www.aim-sportline.com to know which are the newest procedure.

Aim reserves the right to update and re-issue documentation from time to
time without obligation to notify any person of such changes.
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Dear MXL Owner

Your MXL Strada / MXL Pista / MXL PRO / MXL PRO 05 is the latest generation
of AIM data acquisition systems for car / bike racing and provides you a stunning,
easy to use and multifunctional display. Not just a stunning display that is fully
configurable to your needs, the MXL can record the performance of you and your
vehicle in detail. We offer the MXL in a wide range of models with functions and
feature sets so you can choose the exact model to match your needs. The MXL is
part of the total AIM racing data solution — which includes our Race Studio 2
software running on your PC, through which you can control and configure your
MXL. (all versions), as well as download and analyze your data (Pista / PRO /
PRO 05).

The MXL allows you to monitor and display RPM, speed, gear number, lap (split)
times and other custom sensors on analog inputs. Depending on MXL version
you can monitor and record 8 to 12 analog inputs and display 6 of them. MXL

also has a backlight that can be switched on during night or low light racing.

In addition you can create track maps with the internal lateral G-force sensor
(Pista / PRO / PRO 05 only) or the external gyroscope (optional BIKE equipment)

allowing you to correlate your data and your track position.

The MXL is available with 128kb (Strada), 8Mb (Pista/PRO) or 16Mb (PRO 05)
of non-volatile RAM internal memory (the memory is retained even when the

power is off).
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The MXL is equipped with a USB port to interface with a PC. As standard
equipment, your MXL (Pista / PRO / PRO 05) comes with an infrared lap

transmitter and receiver, these are optional equipment for the MXL Strada.

Our Technical Support and Customer Service is available every day from 9am to
5pm (call 800.718.9090 in the USA) and, as usual, we are at your side at almost
all the major races nationwide, to provide you with personal assistance. If you
have any question, need help, or want to give us feedback, please visit our

website www.aim-sportline.com (outside USA and Canada), www.aimsports.com

(USA and Canada). We are not satisfied until you are satisfied.

Thank you for your choice of an AIM product. By choosing the MXL you have

chosen the very best we have to offer.

™
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1 — MXL Kits

AIM has developed different MXL kits to fit various situations; the chart below
shows the standard equipment in each kit. All MXL kits are designed to be ready

for race day, without any extra gear needed to get started:

MXL Strada MXL Pista MXL PRO/MXL PRO 05
e MXL Strada e MXL Pista ¢ MXL PRO/PRO 05
¢ Display Backlight ¢ Display backlight ¢ Display Backlight
e CAN/RS232 Cables e CAN/RS 232 Cables o CAN/RS232 Cable
e Power Cable e Cable Harness - e Qil Temp. sensor
« Race Studio 2' ¢ Qil temp. sensor e Water temp. sensor
e USB cable e« Water temp. sensor e Speed sensor
e Speed sensor e RPM Sensor + cable
¢ RPM Sensor + cable ¢ IR Lap Rx and Tx
¢ IR Lap Rxand Tx e USB cable
¢ USBcable e Race Studio 2
e Race Studio 2
OPTIONAL EQUIPMENT
MXL Strada MXL Pista MXL PRO/MXL PRO 05
e IR LapRxand ™ e Split Transmitter e Split Transmitter
e Qil Temp. sensor e Other Sensors e Cable Harness
e Water Temp. Sensor e Other Sensors
e Speed Sensor
e RPM sensor + cable
¢ Wirings
e Other sensors

" Race Studio 2 is the software properly developed by AIM to configure the MXL

and analyze stored data.
2 IR Lap Rx and TX means “infrared Lap Receiver and Transmitter(s)".
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2 — How to install and power MXL

To install MXL in your car or motorcycle:

o Install the MXL vertically with the display perpendicular to vehicle’s
direction of motion in order to correctly measure the lateral g-force using
the internal accelerometer’.

e Choose a location where the display unit is not in contact with oil or fuel.

o Make sure that the gauge is not installed too close to heat sources.

e Protect the MXL from vibration: use the included anti-vibration mountings;

 Avoid rigid connections between the display unit and the chassis by using

anti-vibration mountings (Silent Blocks).
To power MXL:

e Connect MXL to an extemmal 9-15 VDC power source (the vehicle battery,
for instance). Do not exceed these limits.

e Connect the red wire to the battery’s positive pole (+) and the black one to
the negative poI.e (=)

e MXL is powered by the vehicle master switch.

3 — How to sample the RPM

RPM signal may be sampled in two ways:
o from the ECU: on a square wave signal (from 8 to 50 V),
e from the coil: a high voltage RPM input (from 150 to 400 V).

3 Standard feature on all MXL models except MXL Strada which does not support
track mapping.
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4 — How to install and power receiver and transmitters
MXL works only with infrared beacon transmitters and receivers.
4.1 — Infrared receiver

The Infrared receiver needs to “see” the transmitter placed on the trackside.
Install it with the receiver’s eye pointed toward the beacon’s transmitter. Be sure
the receiver has clear line of sight to the beacon transmitter on the correct side of

the vehicle. The red circle below indicates the receiver eye.
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4.2 — Infrared transmitters

AIM infrared transmitters are: the lap transmitter (traditional or new one) and the

split transmitter, that emits a different signal and MXL can distinguish them.

4.2.1 - The lap transmitter

The Lap transmitter can be traditional or new type as shown in the figure below.

WARNINGI | |

Traditional Lap transmitter

New Lgap transmitter
The Lap transmitter can be powered:

» by 8 AA batteries (placed in the transmitter case) or

e by an external 12V power cable.
When battery charge status is low, the power led starts blinking each second.
The transmitter has two operating modes:

» Low power: track width less than 10 m (30 ft)

» High Power mode: track width more than 10 m (needs external 12V power).
To activate High/Low Power function

e Unscrew the transmitter case from the back

¢ Place the jumper clip circled in the figure below over one of the two
connectors for low power mode or over both the connectors for high power.
8
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Please note: when the transmitter is set to high power mode, both power leds
fight up when the transmittef is turned on. High power mode needs 12V external

power.

When deploying your transmitter at the track, be sure to check for other
transmitters which are not always placed at the start / finish line. The simplest
approach is for all drivers to use the same transmitter during a race. Use the

Obscuring Time setting (see how to set the system configuration paragraph) to

ensure that MXL reads only the transmitter you want. Incorrect Obscuring Time

settings or unknown multiple transmitters can cause the MXL to record inaccurate

or confusing lap times.
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4.2.2 — The split transmitter

The Infrared Split transmitter emits a different signal compared to the Lap

transmitter; the MXL can distinguish the two signals and provide split timing.

() | POWER

{

: 20m
i 2m
\ o /} 26
L

The infrared split transmitter

It works and is powered exactly like the lap transmitter. The only difference you
can see is that power light (highlighted with an arrow above) is always blinking.
When battery charge status is low, power led blinks more quickly.

Use the split transmitters in conjunction with the lap transmitter to mark various
track sections for which you want separate times in addition to the overall lap
times. This way you can compare your performance through a particular corner,
for example, as you try different entry and exit strategies or different vehicle set
ups. Using split times can help you find which sections of the track need the most

work, allowing you to focus your efforts.

10
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5 — How to connect ¥XL to the ECU

Your MXL can be interfaced with the engine computer (ECU) using an RS232
serial cable or a CAN cable to sample data out coming from the ECU.
To connect your MXL to the ECU, please use a serial RS232 or a CAN cable
and connect it to the connectors on the gauge’s backside.
If you have a CAN communication protocol ECU and you have our stock cable,
they are already labelled; otherwise connect CAN +, CAN - and GND to your ECU
pins. To know which pins support which cable, please refer to your ECU'’s user
manual.
If you have an ECU communicating through an RS232 protocal, the standard
connection is:

o cable labelled RS 232 RX with the ECU TX

e cable labelled GND with ECU GND

PLEASE REFER TO YOUR ECU’S USER MANUAL TO BE SURE WHICH PINS
ARE USED AND WHICH CABLE IS TO BE CONNECTED TO WHICH PIN.

To know if your ECU is supported by MXL and for more information about MXL-

ECU connection, please refer always to our website: www.aim-sportline.com.

As ECU manufacturers continually update their products, refer to the website for

the latest information, which may conflict with this manual.

11
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6 — How to read MXL display

MXL’s wide display shows a lot of information:

10 fully configurable shift lights

RPM bargraph

Configurable RPM scaling Speed

©©©@ @©©©

6 alarm leds
L FIPEN

0 URATER .. P oIL

Forecast Lap Time*
Lap / split times
Battery voltage
RPM digital value
Current Time
Odometer

2 Analog inputs
(Field 1 and Field 2 g
of system ation)

Configurable text bar: either "custom message"
Gear or two by two "4 channels among these sampled"
Date

Description of MXL display

The displayed information is completely controllable via software (see “How to
configure your MXL through Race Studio 2 software”). Very often the same

display will show multiple pieces of information.

¥t Use VIEW button to switch between Forecast Lap Time*, Lap/split times,
battery voltage, digital RPM value, current time and odometer (in the Figure
MXL displays lap time — value 1:18:35).

Lt Use “>>" button to switch two by two between the four sampled channels
shown on bottom row. Or, if you enabled the static string (see "how to set
the system configuration” paragraph) there is nothing you need to do.

* Forecast Lap Time is an algorithm that predicts in real time the current lap time

before it is completed. Paragraph 6.2 explains this new MXL function.
12
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6.1 — MXL alarm led and shift lights
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The 6 alarm leds placed on the sides of the display unit can be linked to 6
different channels and, by setting the related channels threshold values, they can
work as maximum or minimum alarms (see “How t& configure your MXL through
Race Studio 2 software”).

The 10 shift lights on top of the MXL display unit are linked to engine RPM;
values corresponding to each led can be set via software (see “How to configure
your MXL through Race Studio 2 software”) or via keyboard (see “Other

keyboard functions”).

13
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6.2 — Forecast Lap time

Forecast Lap Time is an algorithm that predicts in real time the current lap time
before it is completed. MXL compares each 0.1 km (0.16 miles) the current lap
with a reference lap and, using this information, it predicts the final lap time value.
Forecast Lap Time is updated on the display as soon as a new value is
computed. At present Forecast Lap Time:

e uses the best lap time as reference lap;

e is always functioning; there is nothing you need to do to activate it;

« only needs speed channel and lap sensor;

« is displayed where Lap Time is usually shown

e can be shown on the display while running pressing press “VIEW" button;

e produces two values shown in two pages of the display; the First Page,
called “FORE’ is the Forecast Lap Time that, using best lap time as
reference, shows the complete lap time you are expected to do; the
second page, called “RTSPL” is the Real Time spit that, using the best
lap time as reference, shows current gap betweet present lap and best lap
time.

" 7 5000 ©0E5y

GEAR
0 7 uAT PO

945 3¢
BEST LAP

Forecast Lap Time — First Page “FORE” Forecast Lap Time — Second Page “RTSPL”
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6.3 — Other useful information
The MXL automatically groups data for a track session as a RUN. A run is made

up of the laps recorded between 2 pit stops / 2 power on/off / 2 samplings.

If the system has been configured to capture splits (see “how to set the system

configuration”) it shows “Split nr.x” up to the number of splits entered. Once times
for each split have been recorded, the final segment is displayed as a completed
lap.

When MXL records best lap time the text “BEST LAP TIME" appears in the

bottom static string of your logger. This happens also if you have enabled the

static string (see “how to set the system configuration”).
When you switch on your MXL, it is set to street mode and automatically switches
to track mode when a lap is captured. To return to street mode you need to switch
the logger off and on.
The logger has from eight (MXL Strada, MXL Pista, MXL PRO) to twelve (MXL
PRO 05) analog channels,? only -six of which displa§/ed. They are displayed as
follows:

- on the left of the display are channels set on field 1 and 2 of Syster

Configuration layer (see “How to set the System Configuration”) of Race

Studio 2 software.
. the static string area (if static string is not enabled) shows four othe

channels, two by two
The displayed channels setting is stored by the gauge and restored when it i

switched on.
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7.1 — How to install Race Studio 2 and the USB drivers

L

T, B4 |
@,?@ M, » 1,07
7 — How to install Race Studio 2 and configure your MXL
. . The Race Studio 2 software has been designed to guarantee maximum working
MXL has been designed to connect with a PC through an USB cable and can
., . reliability and proper compatibility has been tested with the following

only be configured by using Race Studio 2 software.
In the MXL package you'll find the USB cable and software CD-ROM. MXL
configuration is possible ONLY after software and USB driver installation on your

PC.

operating systems:
e Microsoft Windows 98™;
e Windows 2000™;
e  Windows Me™;
e Windows Xp™.
The following oberating systems are NOT SUPPORTED:
o Microsoft Windows 95™"
s Microsoft Windows NT™
o All non Microsoft operating systems
~ To install Race Studio 2 software and the USB drivers on your PC, please insert

d

PLEASE NOTE: the installation process described below is subject to change,

Mk

please check our website for the most up to date information before proceeding.
Further, please check our website for the most up to date Race Studio 2 version

and MXL firmware release.

For further information concerning Race Studio 2 and USB drivers

installation and troubleshooting, you can always refer to the = the CD in the CD drive and then, depending on your operating system, follow the

“Installation_xxx.pfd” file on the same website. appropriate directions as detailed below.

J

r
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7.1.1 =Race studio 2 installation for Windows XP

Check windows “Drivers signing option” default setting: click "Start /
Settings / Control Panel / System = select "Hardware” layer = click on
“Driver Signing” option and, if “Block — never install unsigned driver
software” is enabled disable it and enable “Warn — Prompt me each time to
choose an action” checkbox = “OK” = “OK" and close all windows.

Close all applications if any are open and if MXL is connected to the Pc
unplug it.

Insert Race Studio 2 CD in the CD Rom drive and, if auto-play function is
not enabled browse it and click on Setup icon, otherwise the installation
proceeding starts automatically.

Click on “Install Race Studio 2" button

Select installation language

Press “OK” button

Press “Continue anyway" button

Click on “Finish" button

Connect USB cable to both the PC and MXL. and switch the logger on
Click on “Yes” button

Click on “Continue anyway” button

Click on “Next” button

Click on “Continue anyway” button

Click on “Finish” button and Run Race Studio 2° Software

With the logger connected and switched on, click on “logger Identification”
button.

ud
%
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7.1.2 - Race studio 2 installation for Windows 2000
[ . e g

unplug it.

| ¢ Insert Race Studio 2 CD in the CD Rom drive and, if auto-play function is
not enabled browse it and click on Setup icon, otherwise the installation
proceeding starts automatically.

[, wd o Close all applications if any are open and if MXL is connected to the Pc
L

e Select installation language

[ ] ¢ Click on “Install Race Studio 2 and AIM documentation” button
|

e Press “Next” button
] e Press “Start” button

e Click on “Start” button
j s Click on “Finish” button

e Enable “Yes, | want to re-start my computer now” checkbox and re-start
your Pc.

[ ]\ « Connect USB cable to both the PC and MXL and switch the logger on
« Run Race Studio 2° Software

e With the logger connected and switched on click on “logger Identification”
button.

® If your monitor shows you a distorted window (with, for insfance, all buttons
displaced) please see Note 1 "“Race Studio 2 visualization problems” at the

end of this chapter. L

18

displaced) please see Note 1 “Race Studio 2 visualization problems” at the

end of this chapter.

] ® If your monitor shows you a distorted window (with, for instance, all buttons
1 19
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7.1.3 - Race studio 2 installation for Windows 98/ME

@?’7@ M X (Lx 1.07

7.2 — How to configure MXL through Race Studio 2 software

To configure MXL through Race Studio 2 software:
¢ Run Race Studio 2 software
e Click on MXL button on the left vertical toolbar

¢ Please check that your Race Studio 2 release is 2.20.00 or later. If not,

please download the latest version from our website.

— e L

¢ Close all applications if any is working and if MXL is connected to the Pc
unplug it.

¢ Insert Race Studio 2 CD in the CD Rom drive and, if auto-play function is 7.2.1 - Creating and managing MXL configurations

not enabled browse it and click on Setup icon, otherwise the installation
proceeding starts automatically.

R—

If you are configuring MXL for the first time, New Configuration window appears:

¢ Click on “Install Race Studio 2 and AIM documentation” button
w Dol ogont i W PiSiA
EOU Meutacthner fiione. =

¢ Select installation language
¢ Press “Next” button —_— oo
e Press “Start” button

e Click on “Start” button
e Click on “Finish” button

e Enable “Yes, | want to re-start my computer noy" checkbox and re-start
your Pc.

o Connect USB cable to both the PC and MXL and switch the logger on

¢ Run Race Studio 27 Software

Sperd Moe e il
THRGANED RS e

- Presngs mesire unk

CRRCRRT

e Chose your logger from: MXL Strada, Pista, PRO, PRO 05;
] e Choose the Manufacturer of your ECU if supported (see “How to
b connect MXL to the ECU" chapter).
Choose your ECU Model;

Enter a name for your new configuration;

s With the logger connected and switched on click on “logger Identification”
button.

e Enter your Vehicle name;
e Choose Speed, Temperature and Pressure measure unit;
e Press “OK” button

) | | »

£ §
H
i

e o

7 If your monitor shows you a distorted window (with, for instance, all buttons
displaced) please see Note 1 “Race Studio 2 visualization problems” at the

end of this chapter.
20
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The System Manager window appears. This window is internal to Race Studio 2

main window and allows you to manage all commands related to MXL

configuration.
: T 2
3 — T
4'
Curert configaralion |
[Cotsatonome Do [vedenane e = S
EPRODS R EM‘XL‘PRO DS g;\g{»zomc-_smz_v1sn/1[5M.. Pippg L 7.58.20 (h.m.s) .29l(sz)” !
Selsed ourbgzabon | Channsls | Sysbeon confinurstizn | eei| i
i Tt Lo = o ol Temp Grews |
|1 fFope L BISTH Imh  °C - WivOS. 2008 |
:Y U 1 PR 0% i °C D5 20 i
i3 [smads B S o i o ke, s
Fa amm M, PEGTA - S GEMR ¥mfh  °C by, ame
{
G2 |
o

On top of this window are two pushbuttons that allows you to:

Receive |

Transmit a configuration to the Logger.

Detect an unknown configuration and
store it in the configurations database.
Immediately under is a row, always displayed, showing all information related to
the configuration you are working on (Current configuration window):
The remaining part of the window is made of four layers:
o Select Configuration
e Channels
¢ System Configuration
« Video Configuration. This last layer enables only if you checked “‘Use
Video System” checkbox on Select configuration layer and is needed only
for DaVid Slave Expansion version owners (see related User Manual for

more information).

22
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7.2.2 — How to set and select a configuration

- Activate “Select Configuration” layer

ot |  Expark i mmm@
jl [Vehdaneme 0. ISeittme [Speed [Te... [Cretted
: ki °CJdy 05, 2005

5 pioss MXLPRO 65 e 5 1 oy, s
[EREL . MLSTREDA. S Euv 5 1Ewro 12 Foeo I T b K20y 05,2005
L PIST A - SUTLKT GSR | None: B tg Ll foC  luly0S, 2005

= press “New" button to create a new configuration

= press “Delete” button to delete an existing configuration

= press “Clone” button to Clone/Copy an existing configuration
= press “Import” button to import a configuration in your database

= press “Export” button to export a configuration from this database and be able
to use it elsewhere

— Enable “Use video System” Checkbox if you are using the DaVid Slave
Expansion version (see related User Manual for further information about this
system);

= Select a configuration to set (it becomes highlighted in yellow).
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Speed boxes:
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7.2.3 — How to set MXL Channels

e Y

+ Speed_1 Speed_2
= Activate “Channels” layers i S22 . Disabled i
! whesl circumference  {mm} [ some | sahme] Cfcumt = i

i
2

rern eorfinustion |

Spead 1 Speed 2 Speed 3 Spewd 4

i | [ |
- - H 35

Whos! cecumfarenca, (o) | 1566
- e grom— prmr—

| : j

+

Pulses per wheel revolution ll Ulces per wheel revoluti i
i &

e i
Pukes per whesl revalubion £ 1

You can decide whether to use each of those channels or not.

T T R—
10 ‘Engine revelution speed

Channel identfier | Enebledjdissbled ; Channatname
== S r

RPP Gisabled
ey ! To use it:
= Press Enabled button

= Type in the related wheel circumference (in mm)
— Enter the number of pulses for wheel revolution (the number of magnets

Enabled
Enabled
Enabled]
Enabled
Enabled
Enabled

you have installed on the wheel)

= The related row in “Channels table” becomes enabled

Not to use it:
= Press Disabled button

= The related row in “channels table” becomes disabled.

P
Sraa
Cur. Hyo T e
Ce2- ©-1.7T. ‘¢
thzwd &
(M2 GEM TAMTIRMETER

L L I

Layer layout depends on your MXL version. It allows you to set the

Channels
channels acquired by your MXL and you have to:

= set as many speed boxes (related to the vehicle wheels) as your logger has
or disable those you do not use. This means: 4 Speed boxes for MXL PRO
and MXL PRO 05 and one speed box for MXL Strada and MXL Pista

R
[ J

= Set channels table 25

]
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Channel Table:
Channslidentitier L i Chennil e Samolbog . - Sangor tipe |Messir | Lo beund Jpggrbmmc Pazam. 1
- Engs 1o Engoe rewironpted D T
| 10H - Spend k= 4 00 ..ED [I 1
miE e lah 1 20 W
ABHe Speed Mah 1 Do [ Yy
ft0M  [Speed bnfhi 1 0.0 250.0 ey

iR Ganerc inew 5 Y

(g <lelle <
=
2

... i Temperature sensor
Vokmeter
.. Pressure sensor

Channel Identifier column: identifies each channel (RPM, Speed, Configurable
channels, labelled as CH_X, ECU channels if a supported ECU is connected).

Enabled/Disabled column: shows which channels are enabled/disabled and
allows you to enable/disable them with a double click on the cell (except for RPM,
Speed and gear channels that have to be set through “System Configuration”
layer).

Channel name column shows each channel name and allows you to change it by
double clicking on the cell and inserting the desired channel name.

Sampling column shows each channel sampling frequency and allows you to
change it by double clicking on the cell®.

® Please note: increasing sampling frequency decrease maximum storage time
as more samples are created, filling the memory faster (see “My MXL memory"
paragraph).
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Sensor Type column: shows the type of sensor you have installed on each
channel and allows you to set a sensor on a configurable channel by choosing it
from the list of pre-defined sensors. You can also set a custom sensor by
selecting “Custom sensor. Manager" and following the sensor customization
procedure (see “Custom sensors”).

Measure Unit column: shows the selected unit of measure for each configured
channel and allows you to change it with a double click.

Lower and Upper bound columns show sensor lower and upper bounds and
allows you to change them with a double click on the cell.

Param. 1 column shows you the first parameter set for each channel. How to
change this value depends on the channel it refers to. For Speed, RPM and gear
channels you need to set the parameter in the related boxes, for some sensors,
like a distance potentiometer for instance, you can double click on this cell and a
panel concerning the channel appears on bottom left corner of the screen. In the
figure below is a panel referring to a distance potentiometer.

i_hannel Name Sensor type Measure unit
Channel_9 Potentiometet distance mm .1
Parametets

1 Maximumn potentiometer used travel ?100

For single channels configuration, the characteristics of each channel are

explained below:

= Channels labelled from CH_1 to CH_7 for MXL Strada / MXL. Pista / MXL
PRO and channels labelled from CH_1 to CH_11 for MXL PRO 05 are
user defined. You may choose the sensor to install among a long list of
AIM standard sensors or set a custom sensor.through “Custom sensor
manager” option (see “Custom sensors”). For each configurable channel
you can also set channel name and sampling frequency.

27
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= Channel labelled CH_8 (on MXL Strada, MXL PISTA and MXL PRO) and
CH_12 (on MXL PRO 05) setting depends on how you set “Gear sensor”
box in “System Configuration” Layer (see ‘How to set the system
configuration”).

- If you set “Potentiometer Channel 8/12" or “Calculated with
neutral signal: Channel 8/12° the channel labelled as CH_8/12
switches to Calculated Gear and you can only set Channel Name
and sampling frequency.

- if you set “Calculated”, “ECU" or “None” channel labelled as
CH_8/12 becomes an user defined channel and works exactly like
all the other channels.

= If you have an MXL Pista, MXL PRO or MXL PRO 05 you may also
choose a channel for an optional external gyroscope (bike installations),
which allows you to create a track map. This sensor can only be instalied:

- on channeis 4, 5, 6, 7 and 8 for MXL Strada and MXL Pista
- onany channel for MXL PRO
- onchannels 8, 9, 10 and 11 for MXL PRO O5.

= If you have an MXL Pista, MXL PRO or an MXL PRO 05 (Car installations)
the gauge comes standard with an internal lateral accelerometer, labelled
as ACC_1, which allows you to create the track map.

28
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= Activate System Configuration Layer

Seloct eprfigurator: T Chamdy

™ Shift Light
er @
er @
QI O
&0 @

Hﬁm Channe! for alarm " Threshold

JEi channel 1 xio

Rlfchamel 3 ] [o
Charnel 5 [o

@Urmkalamhnmmeﬁdds

Measwe Short nama .
+~Field 1 - always displayed - e

Field 3 - page 2 —=
+ iChannel_§ 'é ==

- Set RPM box

=> Set Gear Sensor Box

L o

!‘"‘

= Set Lap box

=> Set Speed box
= Set Shift Lights boxes

See below how to set each of these.

-

———
‘ﬂd——\i

!_

®or  ®

MXL.«

7.2.4 — How to set the System Configuration

~Speed —

- Channel ISpead 1 v‘

Whauldrmnferenceif 1666 (mm)
qusperwmlrwohmn l

rLap -

Obscunnq time: i
(sec) l
.§Lap segments

¥ show odometer instead of lap time

N{% Channel for alarm Threshoid

b gﬁ Channel_2 mm_vj [0

' gilzhannelj :m% IU
o 5 chennel 6 ~io

2 Measre
Field 2 - always displayed -

=> Set Channel for alarm boxes and Measure Fields

=> Set Enable Static string box if you wish to use it
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— enable “AlM Sensor” and set Multiply Factor and RPM Max Value if you
have installed an RPM sensor on your vehicle and connected it to your
gauge. The RPM row in the channel table is now enabled.

= enable “ECU Signal” and set RPM MAX value if you are sampling this
channel directly from the ECU of your vehicle

You can also link RPM Max value to one of the six alarm leds to trigger it when
the engine reaches the specified RPM value. In the example below, RPM
threshold is 15,000 and linked to Led 2. The led does not switch off until data
download is made. In this specific situation, the channel for alarm corresponding
to led 2 is disabled, as the RPM Max Value overrides it. We suggest you set
threshold value corresponding to ECU’s RPM limiter®.

- ra—

Gear sensor Box

MXL can detect the engaged gear using an on-board gear sensor, sample it from
the ECU, or calculate it using an algorithm based on engine RPM and Speed.
Available options are: :

_ None,
F.

« Potentiometer Channel 8 {Channel 12 for MXL PRO 05)
[ ]
[ ]

Calculated
Calculated with neutral signal Channel 8/12

® This setting is very useful to quickly highlight an over-rev situation due to poor

downshifting without opening Race Sudio Analysis software.
30
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~(Gear Sensor

Calculated with neutral

=

VX e

= Select “None” if no sensor is
installed or you do not wish to see
the gear number: this option will be
disabled on your display.

‘= Select “Potentiometer Channel

8/12" if your vehicle is equipped
with a gear potentiometer installed
on channel 8/12. Ch_8/12 of
Channel table sets to Calculated
Gear.

= Select “ECU" if you wish to see
this information coming from your
vehicle’s ECU (assuming it can
transmit it).

= Select ‘Calculated” to calculate
the ‘engaged gear through an
algorithm based on RPM and
speed; fil in “Highest gear
number” box.

=Select “Calculated with neutral
signal: Channel 8/12" if you have
a neutral sensor you can use to
both calculate gears and see
neutral gear. Fill in “Highest Gear
Number” box.
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Channel for alarm and measure boxes

FaeH  Channel for alarm Threshold #1680 Channel for alarm Threshold
_mchannel_l _;] Jo0 ] m _j {90

€ {channel_3 Y 28 Jﬂ 125
nchannel_s :_% il‘J n .....j 107

@@ 1™ Link glarm to measure fields ﬂ ¥ Unk alarm to measure fields

) Measure Short nome Measure short name

[ Field 1 - always displayed - Vet ‘~F]e|d 1 - always displayed
derels =TT  [channel_t
Figld 3-page 1 Iy -~ Field 3 - page 1~
| iChannel 3 cHs L ichannel_3
rnel__s —— :E k ?ﬁ_s ek ' Jchannel s R

Channel boxes are connected to the 6 alarm leds of your MXL display.
= set each channel as Max. (“H" high) or Min. (“L" low) alarm.
= Insert Threshold value.

Note: if Led option in RPM box (see RPM box) is enabled, the led of the channel
linked to RPM max value partially disables: you can only set its threshold value.

Field boxes are linked to the field shown on MXL display (see “How to read MXL
display”). The first on the left and on the right are always displayed. The other four
field boxes can be shown two by two on the bottom string of the display with the
name written in the column “Short name”.

= Select the channel you want to display

= insert its short name

Link alarm to measure field option (enabled in the figure on the right above):
= allows you to link the 6 alarm leds to the 6 channels you can display;
= the channel for alarm boxes disables and you can only set HIGH / LOW
thresholds.
= If you enabled “Led" option in RPM box this channel is completely disabled.

.M)!:.—- 1.07

- Rpm -

[ Al scoser | Mulil factor

=

§¥ Show odomeler instead of lap time

T with neubal wignal

ASTIRSSS Higres| gasr e

Theeshold

:3|n

Nl{yw Channel for slam

Alarms are linked to measure fields and led option in RPM box is enabled

Enable static string box

- fif -Enable static string
i % AIM RACING TEAM

To enable the static string:
= place a check in the related checkbox
= insert the message you want to display

When static string is disabled the correspondent part of the display shows (two by
two) fields 3 and 4 related to page 1 and 2 of the display.

Note: if you set “Gear Calculated” in Gear sensor box, the MXL has to compute
gears (see ‘How to make gear calculation proceeding”). During gear
calculation the static string is excluded; the display shows “Running Gear Cal" text.
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Lap box

- Lap P ————— u..‘uf ! Lap ,,,,,,,,,,,,,,,,,,,,,,
Obscuring time 5 i 2 gobscuring time 5 M

;Lap segments : i alar éiap segments : 3 : >Lar

I~ Show odometer instead of lap time ¥ show odometer instead of lap time

= Insert the obscuring time (accepted value from 3 to 100 seconds)
= Insert the number of segment (accepted values from 1 to 6)
= Enable “Show odometer instead of lap time” if you want to see it.

What is Obscuring time: “Obscuring time” is a time period during which the optic
receiver, after having detected a beacon, is “blind” and will ignore other beacons.
This needs to be set correctly if more than one beacon is used at the track.

If you do not wish to capture split times on a track where more than one
transmitter is positioned, you need to set the obscuring time to a value lower than
the track best lap time and higher than the time elapsed between last split and
Start/Finish line. If you wish to capture split times, you need to set these
parameters to a low value.

What are Lap segments: “Lap segments” is the number of segments you wish to
divide your track in and should coincide with the number of transmitters installed
on the track. ‘

Notes:
1. Lap segments configuration is ignored when the track you are running on
is equipped with the new lap/split transmitters
2. If you enable odometer box the system configuration re-switches
automatically to Lap time when a lap time is captured.
3. To come back to “Street mode”: switch off the instrument and then switch
it on again.
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Speed box Y00 4 AMA V109

[~Spsed ;«Speed =

Channel  [Speed_t 2 § Channe! {BOSCH_sPEEDZ ]

lWhtael circumference | 601 (mm)§ i\wheel circuméorerice i 1666 {mm}é

T

] = Set Wheel circumference and Pulses per wheel revolution (except if you
choose a speed sampled from the ECU like in the figure on the right).

IPUlsos por whed! revolution ; i I

= Choose the speed you want to display

] Shift light box (this function is also settable via keyboard)

Shift Light

] o= @
@ | 10800
| 9= ®
Y

= Manages the 10 leds placed on top of MXL.

= They turn progressively on; when the engine
reaches the RPM value set in the 1% box all leds
start blinking, warning you to change gear.

= If a value is set to O the corresponding led is
disabled.

J‘. | _ 35
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7.3 — How to transmit the configuration

Once you have the configuration set in the software, you need to transmit it to
your MXL via the USB connection in order for it to take effect:
= Leave your Pc switched on with Race Studio 2 running
= Connect USB cable to PC USB port and to port on the left side of the MXL
= Switch the MXL power on
= Go to Race Studio 2 System Manager main window

= Press “Transmit” button on Race Studio 2 top toolbar.

= This window appears and led
AL2 on the left of MXL switches
on for a few seconds.

= This window appears and led
AL2 on the left of MXL has
switched off.

36
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7.3.1 —Configuration transmission troubleshooting

During Configuration transmission you may see various error messages:

\
A

8 RaceStudiotont

Imposzible ta cammunicaia with data lagger [

2

Gear configuration of datalogger
15 different from that of RaceStudio.

Do you want ko update datalogger?

A

I faceStudioCant

WHRNING! There are deta stored in dacalogger!
Transmitting configuration will erase theme
Do yoy want continue?

s =1

= Check if the USB cable is correctly
plugged into the PC and the logger
USB port;

= re-try to transmit the configuration.

= You are transmitting to the logger a
configuration with a different gear
setting (see Gear Box paragraph)

= Press “OK" button if you want to
change gear box settings.

= The system warns you that the
logger you are trying to transmit the
configuration to has data stored in its
memory that will be deleted if you
transmit the configuration.
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Note 1: “Race Studio 2” Visualization problems

If when you run Race studio 2 you monitor shows you a distorted image, like the

one here below reported, you need to change your screen settings. In the

example below we pressed “MXL” button.

weition 1 3013
Fle  Symern manapy  DOWOOAD Arayss Logper denofcason  Oree Calorate  Cusfom sensors Language ¢

= W 3pviem manpgsr
Mych=zon 3 e

up
iObscuring time

HE 3

iLap segments P it £

¥ show odometar ttmadt of byp thre. .

+

%8l Charmel for starm Thrsetokd i

| i=n 10 5

S AT i

caroransssscronsassassaansanasancl i

Bifcramei s il |

i

§

Memra Shortrams -

| Filld 2 - abuay doopliyet; ¥

1 enable statie sting fChannel 2 v |2
e ——— i v, e %
Figld 4 - page 1

Charoel 4 v fena |
e paed - -

Chamel 6 E e H

»

: |

First, close all applications you are running, (Race Studio 2 included) as after this

operation you'll need to re-start your Pc.

38

an |

P

e ey e ey e b e

e m— w—
L—-—_J

=

>

ol

r

@1y
To change your screen settings:
= Click on “Start/Settings/Control Panel/Display

= Display Properties windows appears

s s
Deskop : Sween Save . A

Lo redsiume woorigeeth”
{ s Hoss. b

¥ H - Hl |
e ¥ o
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[, eraty J{ Towwiashoor | [ Advenced ]

—— —
PO Cancel |

1 & E

= enable Settings layer

=> Press Advanced button
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= Set DPI setting on “Normal Size (96 DPI)"
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Change DP| Seiiing

i Any font changes resuling from a new D1 setting wil take effect aftar the fonts are instaied and Windows is
""EJ pestarted

= Click on “OK” button

¥
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D you want to restart your computer now?™

A
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8 — Sensors Management

MXL can manage both on board and custom sensors. Some sensors, like

potentiometers and accelerometers, need to be calibrated / auto-calibrated.
8.1 — Custom sensor (expert users only)

Pressing “Custom sensors” button in the top toolbar. This window appears:
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Through it you can:
= create a new custom sensor,
= modify an existing sensor
= import/export a sensor or all sensors using the related button

= delete a sensor using the related button
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8.1.1 — How to create a custom sensor

= Press “Custom Sensors” on the/fop toolbar

— Enable the checkboxes on the left corresponding to the number of
experimental values you want to use (up to 20 experimental values).

— insert the values corresponding to the sensor you want to create in the
three columns on the left of the window considering that:
e first column: is logger output voltage in mV (abscissa of the
calibration curve);

e second column: are temperature / pressure values corresponding
to the voltage output (these values are interpolated using a
polynomial)

e third column: Curve Error, that is useful to verify that the curve
calculated by the software is faithful to the experimental values.

= click on “Compute Curve” button

= fill in “Sensor name” box

= fill in “Sensor Unit" of Measure box

— select “Sensor type”: Temperature, Pressure or Other Type
= click on “Save” Button

= click on “Exit” button

= set the new sensor on the desired channel (see “How to set MXL
channels”).
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8.1.2 — How to modify a custom sensor

fill in “Sensor name” box

R 2 2

click on “Save” button

press “Custom Sensors” on the top toolbar

modify the sensor related values

click on “Compute Curve” button

MXL: 1.07

select the sensor you want to modify by choosing it in “Select Sensor” box

8.2 — How to calibrate / auto-calibrate a sensor

Once the configuration has been transmitted to the MXL, it is absolutely
necessary to calibrate / auto calibrate the sensors you have installed on your
vehicle and then re-transmit the configuration to the logger.

Sensors to be auto-calibrated are:

= internal lateral g-sensor

= Gyroscope (for MXL Pista, MXL PRO and MXL PRO 05 only)

=> Potentiometer distance
Sensors to calibrate are:
= mid zero potentiometer

= zero based potentiometer

= gear sensor (see “How to calibrate a gear sensor”).
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To calibrate/auto-calibrate sensors:

= press button “Calibrate” on the top toolbar.
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Calibrate / Auto-calibrate sensor Sensor Calibrated

Keep the vehicle as horizontal as possible (if your vehicle is a bike leave

it on the prop stand) and set the potentiometer in its “0” position.

e Press “Click here to auto-calibrate all sensors in the list” if you are going
to auto-calibrate accelerometer, gyroscope or potentiometer distance;

s Press the “Calibrate “ button corresponding to the sensor you are going to
calibrate if the sensor is Mid Zero potentiometer, Zero Based
Potentiometer or Gear Sensor,

e Follow the instruction prompted on your Pc monitor if some appears;

e Calibration status turns from “To calibrate” in “Calibrated”.

o Transmit the configuration to the logger.

Please note that the calibration / auto-calibration procedure is

fundamental to acquire correct data.
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8.2.1 — How to calibrate a Gear sensor (Potentiometer)

To calibrate the gear sensor:
= Set “Potentiometer Channel 8/12" in System Configuration Layer
= Click on “Calibrate” button on the top toolbar
= Press “Calibrate” button corresponding to Gear Sensor

= The following screenshot appears:

0 Zﬁﬁ

o

= Check the box corresponding to the first engaged gear number (neutral);
= Engage the neutral gear; '

= Press “Continue” button;

= Engage the first gear,;

= Press “Continue” button;

= Repeat this procedure until the last gear has been engaged;

= Press “End Calibration” button;

= Transmit the calibration to your MXL.
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8.3 — How to calculate gears

= Set “Calculated” or “Calculated with neutral signal: Channel 8/12” in
System Configuration window (all depending if you have or not a neutral
sensor installed on your vehicle).

= The procedure is made of three steps: activation, learning lap and
calculation.

=> Gear calibration proceeding is made using two inputs: RPM and speed.
These two channels should be correctly configured and the related
sensors installed correctly.

= If the logger has more than one speed input, the gear calibration
procedure will use as reference speed the one shown on display.

= We recommend using the speed of the driving wheel as the reference
speed, since wheel slip can skew the results. You can use non driving
wheel speeds but you should pay more attention to prevent the wheels
from sliding or being blocked during the learning lap.

8.3.1 — Activate gear calculation proceeding

To start this function or to reset previous values and re-start gear calculation you
need to use MXL keyboard:

= press [MENU/<<] button until you see: GEAR Calibration
= press [MEM/OK] button and you will see: ca lculated gear

= press [MEM/OK] button and set maximum engaged gear number using [<<]
and [>>] button; .

= confirm the inserted value pressing [MEM/OK] button;
= Quit MENU mode pressing [VIEW] button. The display shows:
running GEAR CAL

=> Gear calculation procedure has started.
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8.3.2 — Learning lap

After the proceeding activation:
= Run a track lap (learning lap)
= Engage all gears.
= Keep each gear engaged for at least 5-6 seconds.

— Drive in a smooth way avoiding sudden accelerations or wheels blocks
during brakes; let the engine keep RPM gradually and keep brakes as long
as possible too, in line with track characteristics and traffic situation.

= If your reference speed comes from a non driving wheel, pay particular
attention to your driving style to reduce sliding between driving wheels and
non driving ones.

= Please go to the pit lane after the learning lap and switch the engine off.

= Warning: please totally avoid “revs” while the vehicle is moving; avoid
running through the pit lane with friction engaged.

= |f the vehicle needs it you can press the accelerator before switching the
engine off but when the vehicle is completely stopped.
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8.3.3 - Gear calculation

After engine switch off gear calculation proceeding starts automatically. During
this period
= LED AL1 blinks

=> After a few seconds (duration of the calculation depends on learning lap
length) LED AL1 switches off

= the display no longer shows runni ng gear cal

All AIM systems allow gear calculation to proceed if you need to switch the
engine off. In this case you only need to power the MXL on and the calculation re-
starts automatically with the recorded values. In this case the calculation takes
more time and you see blinking before LED AL2 and after LED AL1.

WARNING: do not move the vehicle and do not switch the engine on during
gear calculation. If you move the vehicle-the logger may record values that can
confuse the calculation.
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8.3.4 - Final suggestions

The gear calculation procedure is only possible due to the measurement of the
angular speed of the driving shaft and of the driving wheel. When friction is
completely engaged between the two speeds, a ratio is defined mechanically by
the engaged gear. If the friction slides this ratio is no longer determinable. If
reference speed comes from a non driving wheel, the sliding between driving
wheel and non-driving one due to accelerations and brakes implies an error in the
gear computation. This is why we recommend you to drive as smoothly as

possible during Ieérning lap, and to use a driving wheel for the reference speed.
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9 — What is the Online option

“Online” button it is used to check that everything works properly.
After sensor calibration / auto-calibration, we suggest you to enter “Online” mode
(be sure the MXL is connected to the PC and powered on).

= press “Online” button in Race Studio 2 top toolbar

Logger type: Firmware version: Total frequency:
[ prsta T4 " 1121 ()

[ T Channelt... | Channel name :,_M | Sensor type 7 Maas., |

1 REM Engine Engine revolution speed - rpm

2

a_

{Generic lnear 0-5 v
. Genericlnear -5V
| Generic Inoar 0-5V

gGear potentiometer

R Ty

e

ﬁ {Logger knt stnﬂng dsta

Lap mavker
1{5.00.00.600

Aiaiting,, - Lastlap rro
Logger-PC fnk
B%Camun’:aﬁon ook

Conhiguration status

E EEo”nf]guTaE&?oT—‘
&4l

Online window shows:
= On top: Logger Type, Firmware Version, Total Sampling Frequency
= Central: Channels Table with all channels settings

'= On the right: *“Show ADC counts” button (mainly used by service staff)
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=> Battery voltage

= Memory status

= Lap Marker

= Logger — Pc Link (Status of USB communication connection)

= Logger Configuration Status

= “Exit” button

= If this warning message appears:

| = check that the USB cable is correctly
plugged both in the PC USB port and
MXL USB port and try again.

- RaceStudioConf g

| £\ Impossibleto communicate with data fogger |
RSN
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o 10 — MXL Keyboard function
] (Data recall, backlight, clear, set date and time,

calculated gears, shift lights, system info, demo mode)

"J Through MXL keyboard you can:

= Recall recorded data

= Enable / disable the backlight
] = View / clear total running
= View odometer
] = Set date and time
= Set the shift light
n = View Firmware Version and serial number.

10.1 — How to recall recorded data

When a test session is finished you can recall recorded data using your MXL
keyboard. To recall recorded data:
= MEM = the display shows Best lap time of the last run with RPM and
speed Max value and Channel 1 and Channel 2 max value.

v = With “<</>>" buttons you can scroll all laps and runs with Lap and Split

times, RPM and speed max value and channels 1 and 2 max value.

| 1 N — R
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10.2 — Other keyboard function

How to enable / disable the backlight

= “MENU" = Night Vision on/off = "OK/MEM" button to enable/disable the
backlight = “Quit/VIEW".

To enable/disable it while running = “MENU" button.

Backlight setting is stored by the gauge: at each power on it restores the setting in
use at the when the power was last turned off.

How to view or clear total running

= “MENU" twice = Total running in km on the left and in hours and minutes on
the right = “OK” to clear = “OK” to confirm = “Total are cleared”

How to view odometer (not resettable)
= “MENU" three times = Odometer in Km is shown on the right
How to set date and time

= “MENU" four times =Set date and time = “OK" = “Set Hour" = “<< /[ >>"
buttons to set hour = “OK” = “Set Minute” = “<< / >>" buttons to set minute =
“OK" = "Set Year" = “<< / >>" buttons to set year = “OK” = “Set Month” =
“<< [ >>" buttons to set month = “OK” = “Set Day” = “<< / >>” buttons to set
day = "OK” = “Set weekday” = “<</>>" buttons to set weekday = “OK" =
“Quit / view" button

How to start / reset gear calibration (only if set during system configuration)

= “MENU" five times = “Start Gear Calib” = “OK” = “Press OK to clear” =
“OK” = “Save new config” = “OK” = Display shows “Running Gear cal” on the
static string (see “How to Calculate gear” chapter).
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How to set the shift lights

— “MENU” six times = “Shift Light” = “OK” =The first led on the right and on
the left on top of MXL switch on and display shows “Insert RPM value™ = “<</>>"
buttons to set RPM value (accepted values are from “0” to “22.000") = “OK" =
The second led on the right and on the left on top of MXL switch on and display
shows “Insert RPM value” = “<< >>" buttons to set and so on until all leds are
set = “OK” = Display shows “save new config” = “OK" = “Quit/VIEW" button

System information

= “MENU” seven times = Display shows Firmware version on the left and
logger serial number on the right

How to run MXL in demo mode/stop demo mode
= Switch on the logger =>simuitaneously press “MENU/<<" and “>>" buttons.

= To stop demo mode switch off the gauge.
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11 — My MXL Memory

All MXL models have non-volatile internal RAM memory whose characteristics depend on
the version of your MXL. This memory is retained even when power is off or disconnected.
Memory dimensions (these are fixed per model and cannot be changed or

upgraded):
= MXL Strada 128 kb

= MXL Pista 8 Mb

= MXL PRO 8 Mb

= MXL PRO 05 16 Mb
MXL round memory stores up to 500 laps in two blocks made of 250 laps so when lap
number 501 is recorded laps from 1 to 250 are deleted. This means:

= you always have your last 250 laps in your logger memory

= your lap memory never fills up

Memory Architecture:
MXL memory is divided into two parts:

= first part stores sampled channels and when it fillseup the MXL display shows
“MEMORY FULL"

= second part is round, and stores lap and split times, RPM, Speed and channels 1
and 2 max values for at least your last 250 laps and never fills up.

Memory Functions:
= All MXL have a maximum storage time at 380Hz total sampling frequency.

= Maximum storage time depends on sampling frequency and on memory
dimensions. Increasing sampling frequency maximum storage time diminishes.

= MXL Strada / MXL Pista / MXL PRO have 3 hours max sampling time at 380Hz
total sampling frequency; 30 minute max sampling time at 2kHz total sampling
frequency.

= MXL PRO 05: 6 hours max sampling time at 380Hz total sampling frequency; 60
minute max sampling frequency at 2kHz total sampling frequency.

56

é?i@ .M X ll—l 1.07

12 — MXL Maintenance

MXL does not need any special maintenance.

Provided that adequate care is taken of display unit and components, the only
suggested maintenance is periodical software and/or firmware upgrading when
upgrades are released by AIM (periodically check www.aim-sportline.com).

To upgrade the software/firmware:

= connect to www.aim-sportline.com

= go in “Software download” page
= check if any software and/or firmware upgrade has been released
= download it
= run it
= follow the instructions prompted on your Pc monitor.
This user manual has been written using tf;e following parameters:
version 2.26.16

version 14.45

= Race Studio 2 software:

= Firmware:
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13 — How to download and save test values

Once a test session has finished, you can download data stored in the logger
memory and store them in a database management system.
To download data:

= switch on your Pc
= run Race Studio 2 software

= connect your MXL Pista / MXL PRO / MXL PRO 05 to the PC USB port
through the USB cable

= switch the logger on.
= click on “Download” button on Race Studio 2 top toolbar

= this window appears:

Opetation completeg)

#
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luggsr memon aiter saving dala

_ 100 %
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INEW

a Track [Nur: Z,[ . Add/ Moty
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® Dne = i one - vl add/Modly

¥ Championship None TR L Gdd / Modity.
Test t_vfxe I—Geual: lesing = ’ o E}
@ Test comments 4 B T i

Save Cangel

= In the window’s upper part is a “waiting-bar” which informs you on the
download percentage status.

g
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= Below the waiting-bar is a checkbox (circled in the figure) that allows you to
“Clear logger memory after saving data”. It is enabled by default to avoid
filling the logger memory, since this will cause data acquisition to stop. If
you do not want to clear logger memory after download disable it (you may
need to download data on more than one Pc). Use with care.

= After data download “Save” button enables. If you press it without
specifying file name and destination folder the file is automatically saved in
the default folder “X:\Program files\AIM\DATA" (where “X” is the hard drive
where Race Studio 2 is installed) with the default name “new.drk”.

= To save the file with another name and/or in another folder, insert file name
in “Name” box and press “Browse” button: save as window appears.

)

Saven [L3DATA T o= Bk
. e
;,f} L 3FORMULE
My Recant + Z3KARTING
7]
Desktop
L
My Documents
. ,'
"
My Compber
MyNetwork  Flonmse: s = —-Save
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Sewmbim  JFloORK(AK] - Concel |

= If you unintentionally close this window without saving the data you will see
the following warning:

No ,J
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= If you have already saved files automatically (without specifying file name
and destination folder) and you try to save others, the system gives you the
choice between an automatic numeric file name and a manual file name.

— e —

RaceStudioCon!

Test NEW already exists.
lick, YES to modify the name inNEW_001,
lick NO to set nevs name manually.

= If you disabled “Clear logger memory after saving data” checkbox, when
download operations are finished the system asks you whether to clear the ==
logger memory or not. Normally you would clear the memory to prevent it
from filling up with future data, however you would not clear it if you wanted
to download the data to another computer.

Clear lopper memory

To clear logger memorny you must select a choice
¥ .

A

IT__ ﬁgﬂ{@géﬁqenﬁ;j DO NOT clear logger memory ]
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13.1 — How to insert the test in a database

Race Studio 2 has a test storage system based on databases.

b This storing system allows you to save files by specifying 5 properties: vehicle,
1 driver, track, championship and test type. This information is saved together with
the test file, and allows you to group files into self-defined categories identified by

J these 5 properties. When saving a new test file, you can insert it in the previously

set database properties or create a new property name.
To insert a test in the database after data download:

= click on “Browse” button

= enter file name;

-
o = click on “Add/Modify” button corresponding to “Vehicle” properties. This
window appears;
I T —
; P i
i Flolatye] ks
i

o If the database is empty or you wish to create a new property name, fill
I the upper right box with the new Vehicle name and then click “Add value
to database” button. In the left column the new category appears and

“OK" button becomes enabled: click on it.

i e If the desired property name appears in the existing database categories
| (left column), you can select it single-clicking on the name and click “OK’

button;
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e If you do not wish to specify any catego ile i i
ry, the file is saved
database and all attributes set to “None”. n the
e Please, repeat this procedure until all 5 categories have been filled.

¢ Once all the attributes have been set, like in the following image, please

H o ¢
click on “OK" button.
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14 — How to use Race Studio Analysis (Except for MXL Strada)

Race Studio Analysis is the software developed by AIM to analyse data stored

in your MX_L1°. it is a very powerful instrument for analysing and improving vehicle
and driver performance. It allows you to create track maps, compare different
laps, plot channels versus time, distance or frequency, has a data animation

option, an histograms option and useful math channels.

To run Race Studio Analysis:
= click twice on the corresponding icon (shown on the

right), that you find on the desktop of your PC monitor. %
-
= If you are using Race Studio 2, click on “Analysis” tab, Race Studio
or on “Start / Program Files / AIM / Race Studio 2 / Race Analysis

Studio Analysis” or press “F5” on your PC keyboard
Once Race Studio Analysis is launched, the following window appears:

(D Tes! dasahase and | ap mansgsl
Toetgsnbase |
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¥ B Flents, e enat

a Norw = C\Progama IADATAFORMULES 8121401
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e w8 Bl Di__ Iedvie
ois W Om 49815 3 7 018827 ba. Genmowmn Fe

Al o ; o & — ‘v.
g ! T T I PR

The “Test database and lap manager” window is made of different layers and allows you
to load/unload a test and to manage the database and the loaded tests.

10 paXL Pista / MXL PRO / MXL PRO 05 only; MXL Strada does not download data.
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14.1 - How to open a test

You can choose a test to open in two ways: using the 5 selection criteria
(recommended) or not.

Opening a test using the 5 selection criteria
= enable “Use selection criteria” checkbox. In the lower part of the “Test
database and Lap manager” window you can see all tests included in the
database and, in the upper part, database categories and sub-categories.
= click on the selection criteria you want to use (“Select track”, “Select

vehicle”, etc...): the corresponding selection window appears.

Cligk to select ! uncalact Chek. io selatt 2 unselect
] Generic tesling = ] Genericlesting
L] Quaklying testing £=] Qualifying lesting
$] Wamwp EI Wameup
Race v B
Heat Race #5] Heat Race
! w
Unlock ot | Unloee afl
Careel_| .

Test type selection — no type selected Test type selection — one type selected

= To choose a database sub-category, enable it as shown in the figure on the
right; you can enable more than one sub-category. Please repeat this
operation for all criteria. Tests not belonging to these categories are not
shown.

= To open a file choose the category and double click on the file or right click
on the file and choose open option.
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Open a test not using the 5 selection criteria
— disable “Use selection criteria” checkbox.
= you can choose a file to load in three ways: double-click on it, select it and
then press button “Open test” on the left of the top toolbar or right-click on

the file name and choose “Open test” option.
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1. 01.16.0068 _ 54.29% 07.32111  (Lap marker)
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8

@ 1. 0115487  6385% 1003636 (Lapmarker

'}

2

1. 0116239  64.48% 1521591 (Lap maker)
2/ 0114682 6317% 2522015 (Lep marker)

26.36697 {Lap marker)

You can open up to 4 different tests at one time in order to make comparisons
between many different laps. In the screenshot reported above you can see three
layers: Test database layer and two test layers (“1-Formule”, anc‘l “2-
Antoniol_emi”). To select a particular lap, you may double-click on it or sm.gle-
click and choose “Show lap” function. When the lap is selected the green icon

located on the left of the lap number turns yellow.
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14.2 - How to plot a channel

Race Studio Analysis allows you to plot recorded laps and sampled channels
versus time, distance and frequency. |

How to plot RPM and Speed vs. time

= cli‘ck on "RPM" and ““Speed” in the “Measures and laps” toolbar (to show
this toolbar click on “View / Measures toolbar” and it appears on the left
part of Race Studio Analysis window)

= click on “Plot vs. time” icon. &

How to plot any channel vs. time
= use “CTRL+F1" shortcut or click “View \ Plot vs. time” command.

The following figures show the “Measures and laps” toolbar (first figure) and
speed and RPM diagram during a lap (second figure).

Measures and lap:
MEQFUrES AnaIsps .
X

Measures yLaps i
- S S—
V 1

.

V ¢

% _cl Pos Farala || kT/jh
W o7 Dilpessue bar
I £3 Water Temp |0 'C
W ___cb Lambda |10 Volt
W lateslacc M q
¥ “Longtudinal acc | q
B data logger termp. | *r
B Battey m v
| Gear |}

Measures and Laps toolbar
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Speed (blue) and RPM (red) diagram during a lap

How to add a sampled channel to the graph

Click on the desired channel name inside the “Measures and laps” toolbar.

How to change the graph color

Click on the colored boxes column to set the desired color for each recorded
lap and for each sampled channel.

How to add the scale to the graph

Enable the checkbox corresponding to the desired channel name.

How to load and use “Measure information” dialog window

Click on the pushbuttons of the last right column of the “Measures and laps”
toolbar: this window allows you to change channel name, plotting scale and
unit of measure; you can also amplify and shift the diagram using the
“Value=(Value*A)+B" option where A is the amplification factor (from -1000 to
+1000), while B is the shift factor (from ~500000 to +500000).

The following image shows the “Measure information” dialog box.
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L Slams :
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e ! o] e |

Please note: by choosing a channel from the channel list in the upper right box,
the parameters you can set (i.e. RPM multiply factor, wheel circumference, pulses
per revolution, etc...) will appears in the lower left coffier.
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14.3 — How to create a track map (Pista/ PRO / PRO 05 only)

The intemnal lateral G sensor and/or external gyroscope (only available for MXL
pista, MXL PRO and MXL PRO 05) allows you to create a track map on your PC.

To create the track map:

= loada test
= select a good lap (labelled as “Lap marker” in the Lap cause column of the
Lap manager dialog box)

= press “Map \ New" from the Command toolbar or “S_hift+F4“ keys: this
window appears (Sample map shown, yours may look different):

Jad

Madify Iratk map
. Comei
= il el ) ] Closed

[‘ ; vFoulwheBlﬁ 14

A 278251 m LeOpensheped ]

Figwe8 |

i—_
!
‘ 1215-01.34.217
.116-01.16.238 |
| 117-01.15.244
1 L1718 - 03.44,952
Track shepe -
‘ (g D]
| Channels thieshold
“ i
l 8z o &
| Corters ideriify ‘
' (Ji===— D)
fitaics Rmn___-_‘.— — — p—r. i e .
m 0 i Mave o _I l Mirror | l_(_- [ ',\ - L)_! . Default values
Modity parte Fio rame |_—Ca_m
Divide | | Remawe I[ ﬂanpveAﬂvj i_ " Comer

= Through “Corner” box, “Distance” Box and “Modify parts” box you can draw
your map.

= Press “OK” button to save your map or “Cancel” button not to
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Corners Box: Carzrs ‘ v

= Select you vehicle wheels number : : [m
(two or four wheels) | Fowwheels |} Figued |

114-02.28251 & bepenshaped ]

. 1415-01.34.217
Figure 8 or Open shaped) 1/16-01.16.238

117 -01.15.244.

= Select the frack type (Closed,

= “Track “Channels
threshold” and “Corners Identify”
allow you to set the track shape

using the related sliders. L(_J Lo i E]
Channels threshold

Qo ——— |
Carners identify
1G]

Shape”,

Track thape

File name Box:

= Insert the name you want to give to your map.
Distance Box:

= Set the distance in meters you want to move to and press “Move To" button
Rotation Box:

=> use “Mirror” button to rotate your map 180°

=> use the slider to set a custom rotation angle
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Modify parts box:

= Divides a split into two separate splits;

— Removes an intermediate split or all; |

= Changes a circuit part from Straight (green line) to Corner (blue / red {mes)
or vice versa. Note: it is not possible to have two consecutive straights;

otherwise the following warning window appears

Race Studio Rnatysis

; g E It Is not possible ko have twa consecutive straghts

= You have to keep a minimum distance between two sections of the truck,

otherwise this warning message appears:

Race Studio Analysis

{
t i Can't add new part in this position: it’s tac close to the naxk part
-
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14.3.1 - Possible track map creation troubleshooting Appendix “A” — Installing the H,0 Thermoresistor

If this warning message appears. The H,O Thermoresistor can be installed in the inline water fitting (sold
e Hy

). Shown below is how to install the Water Thermoresistor (M5 type).

Race Studio Analysis 't separately

The water
thermoresistor
must be
placed here

t E Invalid data ko compute track map

= select a “Good lap”, labelled as “Lap marker” in the Lap cause column of '

the Lap manager dialog box, and de-select the previously used lap (double
click on the lap number).

= Select a lap without many skids.

= Verify that the correct véhicle type (2 or 4 wheels) in the “Modify track map”
window is set.

=> Verify that the values stored in both speed channel and lateral acceleration |
one are sensible: lateral acceleration has to be near to 0 in the straight line,
while speed must be greater than 0 and must not have high or low peaks.

= If lateral acceleration or gyroscope signal in the straight line is not quite | Junction
near to 0, it is probable that the lateral accelerometer (or gyroscope) has must be
not been auto calibrated. You can solve this problem by summing or ) hanged here
subtracting a fixed value (see “Measure Information” dialog box) in order to ( Water thermoresistor with two
have 0 in the straight line. Before starting a new test run remember to | wiring wraps
calibrate the internal lateral accelerometer.
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Appendix “B” — Installing the EGT Thermocouple To install the EGT thermocouple:

inches) hole inside the exhaust header;
The Exhaust Gas Thermocouple (EGT) should be positioned inside the exhaust J - Make a 5 mm (0.2 inches)

= Weld the little nut to the exhaust header in the point where the hole has

header at a distance of 150 mm (5.9 inches) from the exhaust port. Shown below .
K been drilled;

is how to correctly install the EGT thermocouple. part of the thermocouple and fix it to the exhaust

E = Connect the rem?ining
header screwing it.

Warning: insert the probe in the exhaust gas header between 25% and 50% of its
length. %

N

Y

(A 150 mm
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Appendix “C” — Installing the “CAR” speed sensor

The wheel speed sensor for phonic wheel is a “non contact” device and needs a

ferrous (magnetic) metal trigger to pass behind the sensor face. To install the
sensor:

= firmly fix it on a self-made iron bracket

= ensure the distance between sensor and phonic wheel is between 0.5 and
2 mm (optimum value: 1 mm) and plug the sensor connector in your MXL.

Minimum required dimensions of the trigger for the sensor to work properly
(with reference to the figure below, that shows the sensor correctly installed) are:
= Tooth height “A™: 5.06 mm (0.19 inches)
= Tooth width “B": 2.54 mm (0.1 inches)
= Tooth spacing “C™: 10.16 mm (0.4 inches)
= Tooth thickness “D™: 6.35 mm (0.25 inches)

Optimum sensor performance depends on the combination of these variables:

trigger material, geometry and speed, sensor trigger gap, magnetic material in
close proximity.
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Appendix «C” — |nstalling the “BIKE” speed sensor

The wheel speed sensor for bike installations is a “magneto resistive — non
" devi nd needs a magnetic trigger to pass behind the sensor face.
> gy & firmly install it on a self-
When mounting the sensor (see figure below), please firmly !
i d the
ade iron bracket and make sure that the distance between the sensor an
. i i . Once
magnetic trigger is between 15 and 8 mm (10 mm is the optimum value)

. . L
the sensor is installed, please plug the sensor Binder connector in your MX

- — Jiii [ o
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Appendix “D” — MXL Strada technical characteristics

174 [6,85]

140 (5,53)

—

aap Q"""‘ Q O O ML

Connector details (Beacon channel)

Pin Function Pin Function
1 Magnetic Lap 3 +VB
2 GND 4 Optic lap

Connector details (CAN for external
“Expansion modules”)

Pin Function Pin Function

1 Can0+ 4 CanO-

2 GND 5 9-15 Battery Input
3 +VB

26[1,02)

110 [4,32]

[

Dimensions in mm (inches)

Female 4-pins connector
pinout (external view)

Female 5-pins connector
pinout (external view)

78

Connectors Details
AMP 12 and 16 pins

M:v: l—l 1.07

6A SA 4A JA 1A 1A BB 7B 6B SB 4B 3B 2B 1B

12A 11A 10A SA BA TA 16B 15B 148 1B 12B 11B 10B 98

(Externa| view on the right) 28 pins AMP Connector pinout (external view):

12 pins connector is labelled “A” connector and
16 pins connector is labelled “B" Connector

Connector Details (AMP 12 Pins)

Pin Function Pin Function
1A GND 7A USB D-
2A  9-15V Battery input 8A RPM 150-400 V (coil input) and
RPM square wave (> 8 V)
3A  Can 1 - (for ECU interface) 9A +VvB
4A Can 1 + (for ECU interface) 10A GND
5A RS 232 TX (for ECU interface) 11A +VB
6A RS232 RX (for ECU ig_terface) 12A  Speed
Connector Details (AMP 16 Pins)
Pin Function Pin Function
1B Analog Input 4 9B Analog Input 8
2BV Reference 10B USB D+
3B  Analog GND 11B Analog GND
4B Analog Input 3 12B  Analog input 7
5B  Analog Input 2 13B  Analog Input 6
6B V Reference 14B V Reference
78  Analog GND 15B  Analog GND
8B  Analog Input 1 16B Analog Input 5
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Technical characteristics

General characteristics

Analog Input channels
Speed channel

Input channels from ECU
Memory Management
External power

Voltage Output (V reference)
Internal memory

ECU Interface

PC Interface

MY
no w 1,07
Value

8

1

Max 64

Records Lap Times/Max Ch. Values
From 9to 15 VDC

4,5V (for potentiometers)

128 Kbytes

Serial / CAN protocol

300 Kbytes / sec. USB port

Other characteristics

Value

MXL Strada dimensions
Display dimensions
Chassis

174 x 110 x 26 mm
140 x 67mm
Aluminium
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174 [6,85]

140 [5,53]

MXL 1.07

Appendix “E” — MXL Pista technical characteristics

26[1,02]

[

110[4,32]

Dimensions in millimetres [inches]

Connector details (Beacon channel)

Pin Function Pin Function

i Magnetic Lap 3 + VB
2 GND 4 Optic lap

Connector details (CAN for external
“Expansion” modules)

Pin Function Pin Function

1 Can0 + 4 Can0- ‘

2 GND 5 9-15 V Battery input
3 +VB :

Female 4-pins connector

pinout (external view)

Female 5-pins connector

pinout (external view)
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Connectors Details

AMP 12 and 16 pins
(External view on the

MX!— 1.07

6A 5A 4A 3JA A 1A 88 7B 6B 5B 4B 3B 2B 1B

16B 15B 14B 13B 12B 11B 10B 9B

12A 11A 10A 9A 8A TA

ri ht) 28 pins AMP Connector pinout (external view):
g 12 pins connector is labelled “A” connector and
16 pins connector is labelled “B" Connector
Connector Details (AMP 12 Pins)
Pin Function Pin Function
1A GND 7A USBD-
2A  9-15V Battery input 8A RPM 150-400 V (coil input) and
RPM square wave (> 8 V)
3A Can 1 - (for ECU interface) 9A +VB
4A  Can 1 + (for ECU interface) 10A GND
5A RS 232 TX (for ECU interface) 11A +VB
6A RS232 RX (for ECU interface) 12A  Speed
Connector Details (AMP 16 Pins)
Pin Function Pin Function
1B Analog Input 4 9B  Analog Input 8
2B V Reference 10B USB D+
3B  Analog GND 11B  Analog GND
4B  Analog Input 3 12B  Analog Input 7
5B  Analog Input 2 13B  Analog Input 6
6B V Reference 14B V Reference
7B  Anaiog GND 15B  Analog GND
8B  Analog Input 1 16B  Analog Input 5
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Technical characteristics

MXI‘ 1.07

General characteristics

Value

Analog Input channels

Speed channels

Input channels from ECU

Max Sampling frequency per channel
Total sampling frequency

Internal g-sensor

External power

Voltage output (V reference)

Internal memory

ECU Interface

8

1

Max 64

Up to 500 Hz

2000 Hz

Mono-axial, +10g

From 9 to 15VDC

4,5V (for potentiometers)
8 Mbytes

Serial / CAN protocol
300 Kbytes / sec. USB port

PC Interface

Other characteristics

Value

MXL Pista dimensions
Disptay dimensions
Chassis

174 x 110 x 26 mm
140 x 67mm
Aluminium

83




CL4 i .;\{LLW 3 @’!@ MVE
Appendix “F” — MXL PRO technical characteristics

174 [6,85] L 26[1,02] }

1
2
19 30

4 20 29 G
21 31 36 2
32 37 35

27
33 34

23 % B
24 25

©00© ©©@©©

37 Pins Deutsch connector
(external view on the right)

% 140 [5,53] % é } o 10
© ©
@ 50 =00 "= r l ‘ Pin Function Pin Function
Dimenslons in millimetres [inches] ; i-r;‘aslc:; ?r?pt)t:trx input g? Cr:'zlfc(;?e(r?ye[)
i 3 Analog Input 2 22 Vreference
] 4  Analog GND 23  Analog GND
22 Pins Deutsch connector 5 Analog GND o4  \ reference
(external view on the right) : 6 Vreference 25 - Analog GND
7  Vreference 26 Analog Input 8
8  Analog Input 3 27 GND
: A i ion 9  Analog Input 4 28 Optic Lap
Pin Function Gl (P 10 Analog Input 6 29 Magnetic Lap
1 +VB 12 GND 11 Analog GND 30 Speed?2
2 GND 13 +VB 12 RPM Square Wave 4-8 V 31  Analog GND
3 Can 0 + (Ext. expansion modules) 14 MEM . 13 RPM Coil 150-400 V and RPM 32  Analog Input 5
4 Can 0 - (Ext. expansion modules) 15 VIEW Square Wave (>8V)
5 Speed3 16 GND A 14 +VB 33  Analog Input 7
6 Speed4 17 RS 232 RX (for ECU interface) 15 GND 34V reference
7 USBD- 18 RS 232 TX (for ECU interface) , 16 +VB 35 GND
8 USBD+ 19 GND 17 +VB 36 Speed1
9 GND 20 Can 1+ (for ECU interface) h 18 GND 37 GND
10 +VB 21 Can 1 - (for ECU interface) 192 Analog GND
11 GND 22 n.c. ! :
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Technical characteristics

General characteristics Value

Analog Input channels 8

Speed channels 4

Input channels from ECU Max 64

Max sampling frequency per channel Up to 500 Hz

Total sampling frequency 2000 Hz

Internal g-sensor

External power

Voltage output (V reference)
Internal memory

ECU interface

Mono-axial £ 10g

From 9to 15 VDC

4,5V (for potentiometers)
8 Mbytes

Serial / CAN protocol

PC Interface 300 kbytes/ sec USB port
Other characteristics Value

MXL PRO dimensions 174 x 110 x 26 mm
Display dimensions 140 x 67 mm

Chassis Aluminium
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Appendix “G” — MXL PRO 05 technical characteristics

1746,85] 26{1,02]

000 @@@©©

110[4,32]

140 {5,53]

[

" Dimensions in millimetres [inches]

22 Pins Deutsch connector
(external view on the right)

Pin Function Pin Function
1 1 +VB 12 GND
: 2 GND 13 +VB
3 Can 0 + (Ext. expansion modules) 14 MEM
: 4 Can 0 - (Ext. expansion modules) 15 VIEW
5 Speed3 ‘ 16 Gear Flash
6 Speed4 17 RS 232 RX (for ECU interface)
7 USBD- 18 RS 232 TX (for ECU interface)
B 8 USBD+ 19 GND
9 GND 20 Can 1+ (for ECU interface)
10 +VB 21 Can 1 - (for ECU interface)
11

GND ‘ 22 9-15V Battery input
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37 Pins Deutsch connector
(external view on the right)

MV

& w o= 1.07

Pin Function Pin Function
1 9-15V Battery input 20  Analog Input 12
2 Analog Input 1 21 Vreference
3 Analog input 2 22 Vreference
4  Analog GND 23 Analog input 10
5  Analog GND 24 Vreference
6  Vreference 25  Analog Input 9
7 Vreference 26 Analog Input 8
8  Analog Input 3 27 * Analog GND
9  Analog Input 4 - 28 GND

10 Analog Input 6 29 +VB

11 Analog GND 30 Speed?2

12 RPM Square Wave 4-8 V 31" Analog GND

13 RPM Coil 150-400 V and RPM 32  Analog input 5

Square Wave (>8V)

14 +VB 33 Analog Input 7
15 GND 34  Vreference

16 +VB 35  Analog GND

17 +VB 36 Speed 1

18 GND 37 Lap

19 Analog Input 11

88
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Technical characteristics

MX -—I 1.07

General characteristics

Value

Analog Input c:\annels
eed channels
ﬁ\%ut channels from ECU
Max sampling frequency per channel
Total sampling frequency
Internal g-sensor
External power
Voltage output (V reference)
Internal memory
ECU interface
PC Interface

12

4

Max 64

Up to 500 Hz

2000 Hz

Mono-axial + 10g

From 9 to 15 VDC

4,5V (for potentiometers)
16 Mbytes

Serial / CAN protocol
300 Kbytes/ sec USB port

thef characteristics

Value

MXL PRO 05 dimensions

174 x 110 x 26 mm

i i i 140 x 67 mm
‘gﬁ:l?(sdlmensmns Aluminium
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Manufacturer and dealers

Aim Srl -

Milan - ltaly

cFrp

Via Cavalcanti, 8
20063 Cernusco Sul Naviglio

Tel.: 0039.02.92.90.571
Fax: 0039.02.92.11.80.24
E-mail: info@aim-sportline.com

www.aim-sportline.com

EUROPEAN DEALERS

Ann Racing

Konsertv 7

8-245 42 Staffanstorp
Tel.: 0046.46.25.53.84
www.aim-racing.se

Data Box

Pje ST Jordi, 1 Baixos 08757
Corbera de Llobregat — Barcelona
Tel.: 0034.936.882.513

Fax: 0034.936.882.518
www.databox.es

Dataspares Acquisition Ltd
4 Southbrook Mews
Southbrook Road

London - SE 12 8LG

Tel.: 0044.208.463.9222
Fax.: 0044.208.463.9333
www.dataspares.co.uk

Ing Pavel Gellner
Dlouha, 464

380 01 Dacice

Czech Republic

Tel.: 0042.384.423.862
www.aim-cz.com

Memotec GMBH
Bauwaldstrasse, 1
75031 Epping Elsenz D .
Tel.: 0049.7260.920440
Fax: 0049.7260.920444
www.me-mo-tec.com

Meca Racing

Rue du Paradis

91370 Verriéres Le Buisson
France

Tel.: 0033.1.644.90.369
www.meca-racing.com

90
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3

Roteg Racing b.v.
Voorsterweg, 79

8042 AB Zwolle

The Netherlands

Tel.: 0031.38.423.85.82
Fax: 0031.38.423.85.83

E-mail: info@roteg.nl
www.roteg.nt

M;V\ L! 1.07

Vinco Race Co. Ltd
Scladochnaya Str. 1/6
127018 Moscow

Russia

Tel./Fax: 007.095.287.3860
E-mail: karting@vinco.ru

www .karting.vinco.ru

AMERICAN DEALERS

Aim Sports LLC )
31889 —Corydon Suite 140
92530 Lake Elsinore - CA
USA

Tel: 001.951.674.9090
www.aimsports.com

Aim Sports LLC South East
1636, B 9th Street SE#B
Roanoke, VA 24013

USA

Tel.: 001.540.342.9680
www.aimsports.com

ASIAN AND AUSTRALIAN DEALERS

AIM Sportsystems Pty. Ltd
60 Dobbie Av

Corrimal East

2518 NSW — Australia

Tel.: 0061.02.428.31.855

www.aim-sportsystems.com

Bear Inc.

7-2-26 Todoroki, Setagaya-ku,
Tokyo. Cap-zip 158-0082
Tel.: 0081.3.3704.0083

Fax.: 0081.3.3704.0194
www.aimsports.jp
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Insl tin nstructio

Ai iAi Please read carefully before
TECHNIQUE DESIGN attempting to install
— T —— your system.

Common Barn, Tamworth Road, Packington, CGommon Barn, Tamworth Road, Packington,
Nr. Lichfield, Staffordshire WSi14 9PX Nr. Lichfield, Staffordshire WS14 9PX
Tel: 01827 300150 Fax: 01827 300151 Tel: 01827 300150 Fax: 01827 300151

E-mail: sales@spa-uk.co.uk E-mail: sales@spa-uk:coiuk
Web Site: wwiw.spa-uk.co.uk e Web Site: www.spa-uk.co.uk
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ELECTRICAL FITTING
INSTRUCTIONS

Unpack all parts and check components against
kit list’.
> Remove the bottle from it’s plinth by

undoing the over-centre clips. Decide the
best position for the extinguisher - IT IS
RECOMMENDED THAT THE BOTTLE
SHOULD BE MOUNTED IN THE FORE
AND AFT DIRECTION IN THE VEHICLE.
The extinguisher label, detailing contents,
etc and also the pressure gauge should
be visible. Mount the plinth securely to
the vehicle and put the bottle back into
place. (Refer to Figure 3.)

Mount the power pack in a clearly visible
position.

Switch with red plastic shroud to be fitted
in the cockpit so that it is in easy reach of
both the driver and/or co-driver when
sitting in the normal driving position and
wearing fully fastened seatbelts.

The other switch with flexible red
membrane (waterproof) is to be fitted to
the outside of the vehicle, close to the
exterior master switch (for activation by the
Marshals).

Once the system has been wired as per
wiring diagrams (refer to Figure 1/2), the
following tests should be carried out to
check the system is fitted correctly and will
operate when required. (See Page 5)



SPA DESIGN FIREFIGHTER/ FIRESENSE-
RESPONSE ELECTRICAL DETAILS

The SPA FireFighter/ Firesense-Response
system uses actuators to operate valves located
with in the pressurised container that contains
the extinguishant. These are triggered remotely
using a battery-powered power pack.

In order to guarantee reliable operation the
connectors used are 1P67 and the actuators
used are of a military specification with the
system / battery test electronics integrated into
the power pack. The actuators are designed to
either operate indivually, or to be wired in series
if two firing heads are used.

The power pack electronics can test the
continuity of the wiring, and also provides a high
current pulse test to ensure system integrity be-
fore use. Unlike other systems, the battery test
will not destroy or put an excessive drain on the
battery during this critical test. These tests are
performed using a three way switch on the power
pack box and should be performed
before each usage of the system, since the
system is only as good as the battery that
powers it and the integrity of the wiring loom and
its connectors.

To check the condition of the battery. press and
hold up the switch on the power pack box. Every
two seconds you will see a _YELLOW light
flash.

If the light flashes very dimly the battery must be
replaced.

IF IN DOUBT REPLACE THE BATTERY !!!!

5

To check the continuity of the wiring, ensure that
the switch on the power pack box is in the
SYSTEM INACTIVE to ensure that the
extinguigher is not fired.

Press the internal firing button and check that
the RED light comes on, press the external
firing button, and check that this also makes the
RED light come on.

The external button must be positioned close the
the exterior master switch.

DO ensure that the wiring cables do not run next
to looms especially if they contain ignition or bat-
tery cables

m ensure that any exposed connections that
are likely to get water sprayed are protected.

DO NOT allow cables to run through sharp
edged apertures without protection

DO NOT fix cables to any surface that is likely
to see excessive temperatures.



MECHANICAL SYSTEM

This SPA Firefighter/Firesense-Response system
is a mechanically operated AFFF foam system.
The system uses two T-handle pull cables, one
6ft long and one 12 ft long.

FITTING INSTRUCTIONS

Unpack all parts and check components against
kit list’.

> Remove the bottle from it's plinth by undoing
the over-centre clips. Decide the best
position for the extinguisher — IT 1S
RECOMMENDED THAT THE BOTTLE
SHOULD BE MOUNTED IN THE FORE AND
AFT DIRECTION IN THE VEHICLE. The Unit
label, detailing contents, etc and also the
pressure gauge should be visible. Mount the
plinth securely to the vehicle and put the
bottle back into place. (refer to Figure 3).

> Insert the end of the decabon tube into the
push-in fitting on the lever-valve and lay the
length of the tube from the cylinder to the
chosen location; plug the nozzle onto the free
end of tube and orientate this to point the
nozzles onto anticipated fire sources.

» Mount the 6-ft cable in the cockpit within reach
of the driver and / or co-driver when sitting in
the normal driving position wearing seat-belts.
The other end of the cable is to be threaded

through one of the adjusting screws on the

handle of the lever-valve (on the cylinder).

Then threaded through one of the holes in

the other handle and the clamp screw made

secure on cable against the underside in
such a way that movement of the red pull
handle will close the handies of the lever-
valve, BUT allowing 6mm of free-play.

CAUTION: do not allow this testing to actually

move the handles or the valve may open and

release the extinguishant (keep the safety

Blin in place).

ount the 12-ft cable on the outside of the
vehicle (close to the exterior master switch
is the recommended position). Lay the cable
inside the vehicle and connect to the lever-
valve as above.

» Pull cables should be fitted in such a way
that no kinks or 'S’ bends are formed, which
could cause malfunction.

» Removing the safety pin from the lever-valve
leaves the system ready for use.

» SAFETY WARNING Failure to remove
safety pin will render the system
inoperable when required.

A.F.F.F. NOZZLES

It is important that all of the nozzles provided in
the fire system kit are used.

The nozzles will produce a fine atomised spray
with the AFFF emerging as a milky white foam
substance, which forms afilm barrier starving the
fire of oxygen. This foam spray has the
capability of excellent fire out times and has a cool-
ing effect, which can control re-ignition. When
locating the nozzles it should be noted that there

8



is a 90° cone pattern with a /> metre range. The
nozzle is designed to mount through a bulkhead
if desired or mounting brackets. Nozzles should
not simply be supported by their own pipe work.

Nozzles should be checked for damage/
possible blockage. They should also be tested
to ensure that they are in good working order.

Depending on the class of racing / rallying,
(which is the competitors responsibility) e.g.
International rallying, which needs a 4 It
system, the engine bay must have 3 nozzles
installed, with one each side of the motor and 3
nozzles installed in the cockpit.

For open cars, the system must include at least
one nozzle which should be aimed at the drivers
midriff with special care being taken not to spray
into the drivers face.

For saloon /closed cars a minimum of 3 nozzles
must be fitted (again depending on the system)
within the cockpit area. Nozzles should be fitted
either to the top of the roll bar main hoop (door B
pillar) pointing inwards and downwards towards
the foot of the diagonally opposite front roll bar
hoop base (door A post) or either under the
dashboard aiming at the drivers midriff.

These are only guide lines for competitors using
SPA DESIGN fire suppression systems.

IF IN DOUBT, ASK!!!

Please refer to Figure 4/5
location.

(for example) of nozzle



TUBING

Each Firefighter/Firesense-Response System kit is
supplied with Decabon tubing which is plastic coated
aluminium tube which can be moulded and flexed to
suit this application. The Firefighter/Firesense-
Response system has been designed and
homologated using this type of tube of 6mm dia. DO

NOT substitute this tube for any other type.

TUBE CONNECTIONS

Allfittings for tube to nozzles and bottle are of the push-
in type. Insert the tube into the fitting, push firmly until
it clicks. Once in you should not be able to pull it out.

To remove the tubing, push the tube into the fitting and
at the same time push the black collett back towards
the fitting and then pull the tube from the fitting.

KIT LISTS

4 LTR MULTI-FLO SINGLE CHAMBER
ELECTRICAL

Electrical system comes fitted with firing head.
1 x Base

2 % Straps

1 x Rectangular Strengthening Support Bracket
1 x SPOO7H — Power Pack (Hirschmann as stand-
ard)

2 x SPOO5H — Plug & Lead

1 x SPO11 — Internal Fire Button

1 x SP012 - External Fire Button

5 x SP016 - Decabon Tubing (Mtr)

6 x SP030 — 6mm Nozzle :

5 x SP015 — 6mm Tee

1 x SP020 — Bulkhead Fitting

1 x SPO17 - 'E' location sticker
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4 LTR MULTI-FLO SINGLE CHAMBER
MECHANICAL

Mechanical System comes fitted with Lever
Valve

1 x Base

2 x Straps

1 x Rectangular Strengthening Support Bracket
1 x SP018 - 6ft Pull Cable

1 x SP019 — 12ft Pull Cable

6 x SP030 — 6mm Nozzle

5 x SP015 — 6mm Tee Piece

1 x SP020 - Bulkhead Fitting

5 x SP016 — 6mm Decabon Tubing (Mtr)

1 x SP017 - 'E’ Location Sticker

3.375 LTR MULTI-FLO DUAL CHAMBER
ELECTRICAL (PART No: LWE 75 SR3).
Electrical System comes fitted with firing heads.
1 x Base

2 x Straps

1 x Rectangular Strengthening Support Bracket
1 x SPO0O7H - Power Pack

3 x SPOO5H - Plug and Lead

4 x SP030 — 6mm Nozzle

2 x SP015 - 6mm Tee Piece

1 x SP020 — Bulkhead Fitting

1 x SPO11 — Internal Fire Button

1 x SPO12 - External Fire Button

5 x SP016 — 6mm Decabon (Mtr)

1 x SP017 - ‘E’ location Sticker

12



SAFETY DATA SHEET FOR AFFF
(Aqueous Film Forming Foam)

APPLICATION Autosport industry —
including saloon, single
seaters and other

racing cars.
CONTENTS Light Water, Meg and
Water
COMPOSITION Water, Diethylene Glycol,

Fluordalkyl, Synthetic
Detergents and
Fluorochemicals.

APPEARANCE Clear liquid with an amber
colour

pH Approx. 8.50

BOILING POINT 100°C (initial)

VAPOUR PRESSURE Apbrox, 17.6 mm Hg Calc @
20°C :

WATER SOLUBILITY Miscible

FREEZING POINT -10°C
PHYSICOLOGICAL  Non-harmful.
PROPERTIES

13

MAINTENANCE

To ensure maximum possible performance from
your SPA Firefighter/Firesense-Response Sys-
temn, the following checks and maintenance
procedures should be carried out.

e Regularly check pressure gauge to ensure
they are in the green sector.

e Regularly check nozzles for debris or any
obstructions.

e Regularly check the integrity of the pipework
and fittings.

e Regularly check the cylinder for damage.

e Your SPA Firefighter/Firesense-Response
system must be serviced every 2 years.
A service date is written on the content label
on the extinguisher. It is up to you to ensure
that the servicing is carried out at the correct
intervals. Servicing of the system must be
carried out by SPA Design or Approved
Vendor

e If your system has been discharged, you
must return it to SPA or dealers for servicing
and refilling.

NOTES

Please ensure that you monitor the following, as you
MAY NOT pass scrutineering IE: -

e The needle of the gauge is in the red.

e The bottle label is worn, damaged or unreadable.
e The unit is not within the service date.

e The system is in poor condition.

14



SPA FIRE-FIGHTER/FIRESENSE-RESPONSE
ELECTRICAL SYSTEM WIRING SCHEMATIC
SINGLE CHAMBER

SPA FIRE-FIGHTER/FIRESENSE-RESPONSE
ELECTRICAL SYSTEM WIRING SCHEMATIC

2y DUAL CHAMBER
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» To test the battery, push and hold lever switch upwards in the
“Battery Check” position until green light flashes. .
. R . t ry, | itch in the
« If the extinguisher tubing is to be removed, push the black collet in and :B?nt:; g}?e:gt zgsizgzhuﬁzfﬂ?: Iﬁgt:teﬂ::ﬁgss witch in th
pull the tubing out at the same time. )
e If the unit tubing is to be removed, push the black callet in and pull the
RECOMMENDED: Use the continuity test and battery test before tubing out at the same time.
each race.
DO NOT: Run the cables next to power cables, or in the same loom. RECOMMENDED: Usehthe continuity test and battery test before
each race.

DO NOT: Run the cables next to power cables, or in the same loom
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1 1. SP016 6mm DECABON HOSE
2. SP030 6mm ‘LITE’ NOZZLE
3. SP015 6mm TEE

4. SP007H POWER PACK

s
() L
_._OI m LY
= < .
2T COCKPIT NOZZLES (X3) .
o .| 4Lir. SINGLE CHAMBER
- [l muLmi FLO SYSTEM
m S SmmikOSE 7\ ELECTRICAL OR MECHANICAL
L —
Ne
2k
<
POWER
PACK
ENGINE NOZZLES (X3) e
TOP VIEW
w\\\\ ‘ N MR
N N
FOAM — || W oot N /
K N\ SUPPORT
/m 5] v\ BRACKET
(SS Z
3 \
N KX \
\ \
L . = — x
N\ 777,

RECTANGULAR STRENGTHENING
SUPPORT BRACKET
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NOZZLE LAYOUT FOR 3.375 LTR

NOZZLE LAYOUT FOR
3.375 LTR SINGLE CHAMBER

DUAL CHAMBER

ENGINE NOZZLES (X2) COCKPIT NOZZLE (X1)

One nozzle to be placed
on each side of the engine

1. SP016 6mm DECABON HOSE
2, SP030 6mm ‘LITE' NOZZLE
3.8P015 6mm TEE

4. SP007H POWER PACK

3.375 Ltr.
SINGLE CHAMBER
Mechanical or Electrical

N

COCKPIT 1.125

Lt

ENGINE 2.25

T Ltr.

3.375 E._cc>_. CHAMBER
MULTI _"r_d SYSTEM

POWER |
PACK

4
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SERVICE AND REFILL AGENTS FOR

SPA FIREFIGHT

IRESENSE-RESPONSE

SYSTEMS.
ATS MOTORSPORT GIEFFE SRL
30 SCHOONGEZICHT AD VIASAN GIULIANO 39A
BERGBRON 15040 CASTELCERIOLO (AL)
JOHANNESBURG ITALY
SOUTH AFRICA

PH: 0027 11726 6314
FAX: 0027 11673 5185
=8 alslecke@global.co.za

www. ats-motorsport.co.za

V.D.BOSSCHE
BOOMSESTEENWEG 62
2630 AARTSELAAR
BELGIUM

PH: 0032 3877 3040
FAX : 0032 3877 2452
E: i

www. vdbracing.com

DANIELSON EQUIPEMENT
5 RUE CHAMP MAGNY

58470 MAGNY COURS
FRANCE

PH: 0033 386 212 255

FAX : 0033 388 212 2

E: @danie

5 CADGER RD
CARRYDUFF
BELFAST

BT8 8AU

PH: 02890 815400
FAX : 02880 814532
E:

www. rallyrentals.co.uk

R
UNIT 20 BEECHLAWN IND COMPLEX
GREENHILLS RD
DUBLIN 12
EIRE
PH: 00353 14500555
FAX 00353 14500585
E: i
www. murraymotorsport.ie
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PH: 0039 0131216505
FAX : 0039 0131 216506
E:

www. gieffesrl.it

KH MOTORSPORT
RAMSASEN

665 91 KIL

SWEDEN

PH: 00465 421040
FAX : 00465 421185
Ef

www. khmotorsport.se

ORECA

PARC DACTIVITES DE SIGNES
AVE DE ROME

83870 SIGNES

FRANCE

PH: 0033 494 885 801

FAX : 0033 494 328 001

EF: Icourdon@oreca.fr
www. oreca.fr

DES MOORE RALLYING
48 CARRICKADUFF RD
CARNAGH

CO. ARMAGH

BT60 3HZ

PH: 02837 538633

FAX : 02837 539286

E:

www. dmrr.net

592 WHITEHORSE RD

MITCHAM

VIC 3132

AUSTRALIA

PH: 00613987 38700

FAX : 0061 3987 38533

E:

www. revolutionracegear.com.au

SERVICE AND REFILL AGENTS FOR
SPA FIREFIGHTER/FIRESENSE-RESPONSE

BOTH IMPORTS

MOTORSPORT

55 NORTH TERRACE
HACKNEY

SA 5089

AUSTRALIA

PH: 00618836 24417
FAX : 0081 8836 28811
E: i

www. nttyres.com.au

RT
SEPN 504 BL.C LOJA 34
ED. MARIANA
BRASILIA.DF
BRAZIL
CEP 70. 730 - 523
PH: 005561 326 2614
FAX : 0055 61326 7717
E: ip-parts® uol.com.br
www. ip-part.com

SERVALL INC
GREEN HILL

ST. MICHAEL
BARBADOS

WEST INDIES

PH: 001246 424 5912
FAX : 001 246 429 4854

MERLIN MAILORDER
THE BRIDGESTONE BUILDING

CASTLE COMBE MOTOR RACING CIRCUIT

NR CHIPPENHAM
WILTSHIRE, SN14 7EX, UK
PH: 01249-782101

FAX: 01249782161

SYSTEMS.

NEIL ALLPORT

UNIT 2 OLIVE RD

PENROSE

AUCKLAND

NEW ZEALAND

PH: 00649 579 0113

FAX: 00649 579 0114

E: namsport@xtra.nz

www. neilallportmotorsport.co.nz

VA El ERIN
220 — 1 OHMIKA
OYAMA - CHO
SUNTO - GUN
SHIZUOKA 410 - 1308
JAPAN
PH: 008t 550 780329
FAX : 0081 550 780064
E: nova-eng@ mail.wbs.ne.jp

GUNNER AASKOV
BARKKERVE.] 34 BRAKKER

DK 6040 EGTVED

DENMARK

PH: 0045 75553290

FAX : 0045 75 55 38 85

E:  mail@aaskov-motorsport.dk
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New lations for bottle refills and servicing

National and international requirements Jor pressurized equipment.

14/2/08

Due to SPA DESIGN’S ongoing product and safety reviews, it has been brought to our
attention by authorities and insurance companies that we must comply with both natjonal
and international requirements for pressurized equipment. )

This will mean that our current fire system service and refil] procedure will have to
change.

Under FIA/MSA Regulations, hand held and plumbed ~ in systems must be serviced
every 2 years.

We regret that SPA DESIGN can only maintain SPA DESIGN bottles and other makes
of cylinders should be returned to the original manufacturer. (Lifeline, FEV, ete)

Alloy and steel bottles will have a life span of 10 years from date of manufacturer. ALL
carbon fiber bottles will have a life span of 2 years.

Bottles that have not adhered to the 2 year service schedule will not be serviced.

Cylinders that have been modified or not serviced by SPA DESIGN, or its authorized
service dealers and units that have tampered or modified labels will not be accepted for
service.

SPA DESIGN LTD reserve the right on the grounds of safety to reject a cylinder for
service if it is felt that a bottle has sustained external damage and can not be safely

repaired.

We are sorry for any inconvenience that this may cause, but this issue should be seen as a
real safety concern to all parties.

Should you require any further information, please do not hesitate to contact us.

SPA DESIGN LTD and its associated companies reserve the right to change
specifications of parts, kits and dimensions without prior announcement.
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