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ABSTRACT

A tire air pressure monitor system for motorcycles
was developed. The system quickly informs a rider of
air pressure shortage or air leak of tire. High monitoring
accuracy was obtained by compensating temperature of
air pressure by measuring of air pressure in tire, changes
in pressure and temperature during running, and lowering
of air pressure at flat tire. An air leak is judged by speed
of the air leak converted from air pressure change and
temperature change. The adjustment of the unbalanced
revolution of wheels was minimized by mounting the
separated tire valve and the sensor. Indication of the air
pressure and alarm to a rider was for enhancing the
recognition during running.
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Fig. 1 Temperature images of tire surface: Air pressure 50, 100 kPa
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Fig. 2 Temperature images of tire surface: Air pressure 150, 200 kPa
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Fig. 7 Result of air leakage by drum test
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Fig. 9 Example of air temperature rise in tire
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Fig. 10 Example of air temperature decline in tire
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Table 1 Specifications of transmitter with air pressue Antenna Built-in type
sensor Power source In-vehicle battery
ltems Specifications
Mass 50 grams
Pressure sensing element Semiconductor pressure O00oD0o0ooooDoooooooooooog
sensor
Pressure sensing range 0 - 500 kPa 0o
Pressure sensing accuracy +2 %
Temperaturemeasur!ngrange —-40~120°C 00000000000000000000 Fig. 16 O
Temperature measuring +8°C
accuracy - 00000000000 0DO0DO0ODO0O 54dBy V/mOO
Transmitting frequency 314.98 MHz Ooooooooooog
Modulation formula __FM modulation 00D00000000000000000000000
Power supply Coin shaped lithium battery
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Fig. 16 Radio Laws in Japan, USA, and Europe

0 156 O



gboboboboooobooooboobooobooboboooon

Placard pressure

Air pressure & temperature

More than 100°C —>

I - Air pressure —15%
L LN e I_ LB _— B
—_— _— LI BN LN BN LI N
3
CC

Time

Fig. 17 Operation flow of alarm system

gobooooooooooooooooooboobooooon
goobooooobobbooooobboooooboobooo
gomoog
00000000000 200000 200kPal 0 OkPa
gbobooooog
ggbobooboobooboboboisboooon
gomoog
00000000000 1100000 200kPall 0 OkPa
gbobooooog
gooooooooobooooooo2o00ooog
oo
goooooooo weooooobo
00oo0o0oo0oDoOooDboOo Fig.1i7 0D0OO

6.2. 0000000

gboboooboooobooobooobooboooboo
goboboooooooboboboboboboooooo
gbobooooooobobobobobobooboooo
Fig. 18019 0000000000 OOOO0ODOOO
gboboooboooboooboobobobobobobooo
gboboboboomooomoomuobobooobooo
gboboboooooboobooboobobobooo

63.000000000DO

gboboboboboobooboooooooooboon
gbobooooooobobobobobobooboooo
gbobooooooobobobobobobooboooog
gbobobobooooooooob

000000000 O00DO0O0D0 Table3 OODOO

gbooooobooobobooooo

gboboboboobooboooboooooooooon

Blinking in case of warning or caution
A

N

Rolling

Fig. 18 Alarm indicator

Warning and caution

=N
SN

Warning blinks faster than caution

Air pressure

Front and rear Temperature warning

= H ©

Blinking in case

over 100°C  Normal

Front Rear

Fig. 19 Indication form

Table 3 Indication of system error

Failure modes Indications
ID failure FEOO or REOO
Status failure FEO1 or REO1
Receiver counter failure FEO2 or RE02
Receiver system failure EO3
Transmitter battery voltage failure FBAT or RBAT

F: Fronttire R: Rear tire
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Table 4 Management for transmitting radiowave in physical distribution

Manufacturer Factory Carrier Dealer
. ID . . T .
Process flow Delivery  [Assemble registration Inspection | Stoppage |Shipment| Distribution | Stock | Delivery
Transmission _ _ — —_ — —
State of |ON © © ©
radiowave issi
'ggrllsmlsswn 'e) [e) _ _ [e) o) 'e) 'e) _
Trigger device Unrequired Required Unrequired
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