
Small tools make a big difference1

Being prepared for any emergency, any time,  
is a cardinal rule in the fire service. Moments 
wasted can compound tragedy for both people 
and property.

Something as routine as checking tire pressure 
is an important part of that preparation. Driving 
on an under-inflated tire, especially at higher 
speeds on the way to a call, causes a tire to 
flatten out and overheat, which in turn can  

cause rapid tire wear, tire blowout and loss  
of vehicle control.1 

Occasional tire problems are inevitable for even 
the best-prepared department. A mere change 
in weather can cause a loss of tire pressure. 
More to the point, the road hazards, heat, 
chemicals, metal shards and all other manner 
of debris an apparatus drives over can cause a 
flat or degrade or damage the tire, potentially 
preventing or delaying the apparatus from 
arriving on scene or, at worst, leading to an 
emergency vehicle accident.

This is why having a tire pressure monitoring 
system is so crucial for the fire service. In 
recognition of the importance of tire pressure in 
the safe operation of fire apparatus, the National 
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 1 http://www-nrd.nhtsa.dot.gov/Pubs/811086.pdf
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Fire Protection Association updated NFPA 1901: 
Standard for Motorized Fire Apparatus in 2009 
to include a requirement that every emergency 
vehicle tire be equipped with a visual indicator  
to alert fire crews of a change in tire pressure 
that may indicate a hazardous condition.

However, when NFPA 1901 required that 
emergency vehicle tires be equipped with  
TPMS, it didn’t specify what kind of system 
should be employed on fire apparatus. There  
are substantial differences among TPMS 
solutions that can have a significant impact  
on emergency preparedness. 

Given that fire departments literally have so 
much riding on reliable delivery of emergency 
services, choosing the most advanced TPMS
available will ensure that your fire crew can avoid 
unnecessary delays due to tire issues.

The evolution of TPMS
The original tire pressure monitoring system was 
a factory option available on the Porsche 959 in 
the late 1980s. TPMS became more widespread 
after the U.S. Congress enacted the TREAD Act 
in 2000 to help protect motorists following a 
series of high-profile accidents that resulted 
in hundreds of injuries and fatalities linked 
to tire failure. Since 2008, all new passenger 

car models sold in the U.S. are required to be 
equipped with a TPMS to indicate to the driver 
when one or more tires became underinflated  
by 25% or more.

One of the earliest pneumatic, external tire 
monitoring options were pressure indicator 
caps, which fit on the tire stem and displayed 
red, yellow or green to indicate pressure health. 
This style of TPMS can still be purchased at an 
auto supply store, which may be a temptation 
for budget-strapped fire departments. But while 
this may be helpful in getting a quick visual of 
tire health in the station garage, this option is 
impractical if a tire pressure hazard  
is encountered while driving.

Edward Lutsko, a former Air Force firefighter  
and director of technology for PressurePro, 
points out the drawbacks in using that  
approach for fire apparatus.

“The TPMS sensor shows or blinks red,” said 
Lutsko, “but there’s nothing that indicates that 
to you in the driver’s seat. If you were looking in 
your mirrors, you would not be able to tell if the 
sensor is blinking red on the tires when all of 
your lights and sirens are blinking red as well.”

“A fire truck’s tires are 
both a major safety and 
financial concern for every 
fire department. Properly 
maintained, they will reduce 
waste and the risk of injury.  
This is where the rubber  
meets the road.”  
– Battalion Chief Robert Avsec (ret.)

https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/weinstein.pdf
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TPMS has become vastly more sophisticated 
and useful in the years since the first pneumatic 
options were unveiled. The innovation has 
primarily been driven by PressurePro, which has 
led the industry since patenting the first-ever 
external TPMS in 1992. 

Those advances have been driven by the 
development of battery powered sensors that 
mount onto the tire valve and continuously 
sample tire pressure and temperature and 
communicate that data to an in-cab, in-dash 
or remote display. This data is used to monitor 
tire health and keep drivers alerted to potential 
hazards before and during transit through 
features like low and high pressure  
and temperature alerts. 

The anatomy and features of  
advanced TPMS
Traditionally, TPMS systems have used a 
baseline pressure, and system or user-defined 
alert percentage, from each tire to determine 
when a floor or ceiling pressure is breached.  
For instance, the user can set an alert for  
when the pressure drops or exceeds the  
baseline pressure by 15%. This allows sensors 
to warn drivers of issues immediately, whether 
parked or on the road. 

“You have the peace of mind that if the tire does 
start to go low, I’m going to be alerted, and I can 
make a decision for my crew,” said Lutsko. “I can 
decide either we need to stop and check out this 
tire now, or we’re close enough to home and it’s 
not going low quick enough to prevent getting 
back to the station. It gives you that information 
you need to make a safe decision.”

As tires are worked and conditions change, 
however, the baseline may need to be 
recalibrated. That’s why PressurePro further 
innovated TPMS capabilities, engineering their 
patented, dynamic sensor technology built with 
internal logic to evaluate pressure fluctuations 
over time and determine optimum tire  
operating parameters. 
 
Dynamic alerting for enhanced,  
real-time information
As tires are worked, and rubber literally meets 
the road, their pressure naturally increases from 
the warming of the tire and expansion of the air 
within. This means that using traditional alerts 
alone, a working tire would have to drop its set 
percentage plus its working increase, for an alert 
breach, leaving a larger gap of deflation before a 
driver or fleet would be warned. 

 An automotive fire apparatus 
fleet must be maintained in the 
highest state of readiness in 
order to immediately respond 
to an emergency. The provision 
of a reliable firefighting 
apparatus is one of the most 
important capital assets of a 
local government.2   
– The Fire Protection Research Foundation

2 The Fire Protection Research Foundation, https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-re-
ports/Emergency-responders/RFAutomativeFireApparatusTireReplacement.ashx

https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Emergency-responders/RFAutomativeFireApparatusTireReplacement.ashx
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Emergency-responders/RFAutomativeFireApparatusTireReplacement.ashx
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Conversely, PressurePro’s dynamic alerting 
capabilities have advanced monitoring 
capabilities that allow them to “continuously 
analyze and learn each tire’s performance and 
create customized alerts based off of the last 5 
minutes of performance,” said Vanessa Zaroor 
Hargrave, PressurePro’s chief operating officer. 
“This allows our solutions to catch a problem 
up to three times faster than regular floor and 
ceiling alerts.” 

Additionally, dynamic alerting capabilities built 
into the software automatically adjust thresholds 
when it detects severe working conditions, like 
an overheating tire or a suspected leak. If the 
tire sensor reaches 150 degrees Fahrenheit, the 
sensor automatically increases its sampling 
rate from every seven seconds to every five 
and reports to the display every three minutes 
instead of five.

“This gives drivers critical time additions to pull 
over and take care of the problem before it turns 
into a dangerous situation,” said Hargrave.

Easy access to critical tire data
PressurePro’s dynamic alerting technology 
works with three different display types to fit a 
range of needs.

PULSE: The PressurePro PULSE is a stand-alone, 
purpose-built device that is installed after market 
to give drivers an in-cab option for viewing tire 
performance. The display mounts inside the cab 
and features an easy-to-read screen and menu 
of options. It allows the user to customize alert 
settings for pressure, temperature and leaks and 
also allows the user to configure the tire layout 
on the display to match the tire configuration 
on the apparatus. 

Data logging is another key feature. Tire 
performance data is stored on the PULSE,  
and downloaded via micro SD cards, so fire 
chiefs, apparatus mechanics and others can 
maintain and report a complete record of 
tire performance and wear. Tracking long-
term trends helps agencies determine tire 
maintenance actions for tire longevity and  
justify the need for replacement tires, an 
important but costly expenditure.

PULSE FX: Because cab space can be crowded, 
and budgets tight, PressurePro developed PULSE 
FX to allow a user’s existing smart device to 
display real-time readings and alerts directly 
using the PressurePro app. The FX has the same 
fully adjustable vehicle layout and display and 
customizable baseline and alerts as the PULSE. 
A single PressurePro FX can monitor up to 40 
tire sensors, allowing a single TPMS to monitor 
the apparatus and several other vehicles.

 3 “Assessment of Tire Technologies and Practices for 
Potential Waste and Energy Use Reductions”. UCD-ITS-
RR-06- 11, Institute of Transportation Studies, University of 
California, Davis, 2006.

If inflation pressure is not 
maintained properly, the tire 
tread wear rate increases. 
Thus, tire pressure monitoring 
systems have become a 
requirement as they serve to 
increase awareness concerning 
the tire maintenance.3    
- Institute of Transportation Studies

https://pressurepro.us/files/pulse-brochure.pdf
https://pressurepro.us/product-pulse-fx.html
https://pressurepro.us/product-pulse-fx.html
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Gateway/LINK: PressurePro also works with 
original equipment manufacturers to fully 
integrate the features of the PULSE and the FX 
into an OEM’s vehicle multiplexing system or 
telematics unit. Gateway/LINK is the behind-the-
dashboard brain that connects the sensor data 
on each tire to the dashboard driver display. 
The Gateway also enables tire performance 
information to be transferred across entire 
vehicle networks, allowing seamless integration 
to fleet-wide telematics solutions.

Bringing it all together
All three display options – the Pulse display, 
the connected Pulse FX or the Gateway with 
a partnering communications provider – can 
also send data and analytics to a remote user 
via PressurePro’s Connect platform. This gives 
visibility of tire performance at a fleet level and 
will send an email notifications when an alert 
threshold is reached.

Lutsko says this can be particularly useful for 
volunteer fire departments, where although no 
one is regularly stationed at the department, they 
have the same obligation to be prepared when 
a call comes in. If a tire picked up a nail on the 
trip back to the station and developed a slow 
leak, for instance, it might not be obvious until 

the volunteer firefighters return to the station to 
answer a call. Getting an email alert notifying 
designated parties about low pressure helps 
volunteer crews plan to get the tire problem 
resolved ahead of time so the apparatus is ready 
when they need it.

In a larger fire department, one station chief may 
oversee several apparatuses. Having the tire 
data – including alerts and summary reports – 
available across the fleet lets those leaders know 
where to place tire maintenance priorities and 
which apparatus to focus on first. 

Choosing a TPMS provider
When choosing a TPMS option, fire leaders 
should consider a vendor’s record of innovation, 
performance and customer service.
In addition to having the first patent on an 
external-mount TPMS, PressurePro has been 
first in the industry to offer multiple levels of 
alerts, the first to offer dynamic alert technology 
and the first to develop a platform for capturing 
tire performance data over time. Along with 
U.S.-based manufacturing, the company has a 
small, core team that maintains relationships 
with original equipment manufacturers and fire 
departments so they can respond quickly to 
client needs. 

“If a fire chief had an issue with something and 
needed help, he calls in and he talks right to 
Edward, who designed the software. Or he talks 
right to Nathalie, who heads that whole market,” 
said Hargrave.

Every day, fire departments must ensure they 
are prepared to deliver emergency services at a 
moment’s notice. With the hazards an apparatus 
is likely to encounter on the fire scene or on the 
road and optimal tire pressure being a key part 
of operational safety, equipping apparatus with 
advanced TPMS can help save fuel, money, 
time – and lives.


