High-performance REMSA
takes on Reno in a Roman
chariot-style module built to
enhance response capabilities.
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REMSA TESTS T3 MOBILE

arge crowds in confined areas have

always proven difficult for EMS agen-

cies. Maneuvering through a crowd
and finding a patient takes precious time.
Most agencies have tried bicycles, golf carts,
motorcycles and other vehicles to rapidly
respond to patients.

Each year, the Regional EMS Authority

UNITS IN RENO

BY BARRY D. SMITH, EMT-P

(REMSA) in Reno, Nev., a public utility
model EMS system, conducts a large num-
ber of standbys for special events. Location
venues include an indoor convention cen-
ter, outdoor events on closed streets, PGA
golf tournaments, remote vehicle race sites,
the National Championship Air Races and
even the Burning Man counterculture event



in the Black Rock Desert. REMSA has
recorded several cardiac-arrest saves due to
the quick response of its standby event
crews. Recently, the agency participated ina
trial of a new device called the T3, three-
wheeled, roman chariot-style vehicle built
by T3 Motion Inc. of Costa Mesa, Calif.
Looking for an EMS agency to test the T3,

the company turned to their California
Nevada distributor, WATTCO, which repre-
sents several emergency equipment manufac-
turers. David Noe, territory manager, decided
to approach REMSA about conducting a trial
with the vehicles,

“We were looking for a high-performance
EMS system that's known for trying new

The large, lockable glovebox and shelf above the
battery allows crews to carry equipment they
would normally use on an ambulance.

things and likes to stretch the boundaries of
patient care,” states Noe, “Having dealt with
them before, 1 thought REMSA would be a
perfect fit for the T3."

VEHICLE SPECS

According to T3 Motion President Neil Brooker,
the company initially developed the brushless
electric motor to be used by auto manufactur-
ers for cars, “We discovered that the auto
builders weren't ready to adopt the technology
back then,” says Brooker.

T3 Motion began researching small elec-
tric traction vehicles with a focus on law
enforcement and pl‘i\';ttu \;L‘CLlri[}' as a poten-
tial market. “We found there was a gap in
what traditionally would be done with bicycle/
foot patrol and motorcycle/auto patrol,” says
Brooker. “Having identified the need,
we began developing prototype vehicles
in 2003."

After finalizing the T3 design around the
beginning of 2006, the company introduced
the T3 at the International Association of

Police Chiefs convention in Boston in
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October 2006. The company conducted field
tests and began selling the vehicles at the
beginning of 2007.

“We designed it to have a substantial feel,”
Brooker says. “The feedback we received
through our research was that other vehicles
looked too gadgety or weren't substantial [in
construction].” The T3 has a tubular steel
frame and a composite body that measures
53.5" by 34.6" by 53.3". It weighs 300 Ibs. with
batteries and can carry a total of 450 Ibs.

The batteries, also called “power mod-
ules,” are encased in steel boxes within the
chassis and can be moved in and out of the
vehicles with ease. Additional power mod-
ules on charge can be exchanged in just a
few minutes.

The T3 has four types of power modules.
The Type As are lead-acid batteries with
a range of 15 miles. Type Bs are lithium-
polymer with 25-30 miles of range. Type C
and D enable a range of 50-75 miles.
Brooker says as new battery technology
develops, the company plans to integrate the
modules into the vehicle without modifica-
tions and extend the range on a single set.

“By having power modules that can be
swapped out, you eliminate the perception of
electric vehicles having a limited range,” says
Brooker. “We tested the modules extensively,
discharging them completely and recharging
them, over and over." The company had
50 prototypes, frames and pre-production
vehicles used on inclines and maneuverability
courses to test their durability. It also con-
ducted static testing on dynamometers.

T3 Motion uses front-wheel drive for
simplicity and ease of maintenance and
service. An electric motor drives the small,
wide front wheel via a belt. According to
Brooker, no maintenance is required with
the belt drive system, other than normal
daily operational wear and tear, such as tire
tread and brakes.

The throttle is located on the right handle-
bar. It's spring-loaded, so if the operator lets
go, electricity to the motor shuts off. The
brake handle is mounted on the left handle-
bar and has a lock that acts as a parking
brake. The key that turns on the unit also
adjusts the maximum speed. An instrument
panel is mounted between the handlebars
and includes a speedometer, odometer with
a trip meter and a battery-life indicator.

An LED headlight is mounted on the front
of the handlebars and can be adjusted up and
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Clockwise from top: Crowds gather around REMSA
during downtown Reno events. This T3 is equipped
with a regular first-out bag. Raised platforms
allow teams to see over crowds, anticipate where
they may be needed and decrease response times.
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The T3s are taken up the cart paths on the PGA golf course to test how well
they would handle the steep terrain.

down to light a scene. A siren and emergency light package are also
installed on the vehicle.

The 17" rear wheels are aluminum and use motorcycle tires.
The T3 is equipped with large disc brakes and currently don't have
a suspension system. Because the ride can be rough at higher
speeds, T3 Motion is currently researching suspension systems
for future models.

T3S ON TRIAL

REMSA debuted the units during Hot August Nights, a 10-day
event that draws more than 10,000 vintage and custom cars, and
almost 800,000 visitors to the Reno area. Two T3s were stationed
downtown, where some of the largest crowds gathered during
the event.

The crews operating the T3s had no prior training; however, it
took only 15 minutes to familiarize themselves with how the vehi-
cles functioned and to become comfortable riding them. The two
T3s replaced the two-bike ALS team that would've normally worked
the downtown area.

The crew found the most stable position is with feet spread
apartin a football-like stance, one foot positioned slightly ahead of
the other. This stance allows them to lean into turns and maintain
good balance.

The riding platform is 9" off the ground, which gives the rider an
excellent view over crowds. Crews are able to see what's going on
and anticipate where they may be needed. The platform also per-
mits first responders to see other crews from a greater distance as



Logging a combined total of more than 100 miles on two T3s, crews test for
maneuverability, turn radius and braking power.

they move through the crowd. Once on scene, the T3 could also be
used to screen the patient and divert the crowd.

The T3 has a large, lockable glovebox and a small shelf above each
battery storage area, which REMSA used to hold a regular first-out
bag on one unit, and a ZOLL M Series cardiac monitor and an oxy-
gen bag on the other. The crews found it easy to carry equipment
they'd normally use on their ambulances. On bikes used previous to
the T3s, the small panniers needed to be reorganized to carry just an
AED, and a limited amount of ALS drugs and equipment.

Unlike bicycles or golf carts, which are common at special
events, the T3s caused crowds to readily move out of the way.
Bicycles, especially with heavily loaded panniers, can be unstable at
low speeds, but the T3s excelled at these speeds and were found to
be highly maneuverable.

Because the front tire can be turned 95°, the units have a 0° turn-
ing radius of just 28". This efficient turning radius enables the T3 to
move in and out of tight places, including elevators, without the
reverse mode.

The T3 reduced fatigue, which is a common issue for a bike team.
Reno has an elevation of 4,500 ft. and summer temperatures of
100°F. Patrolling a large venue on a hot summer day for 10-12 hours
can be exhausting, and riding hard to a scene can leave a crew out of
breath. The REMSA crews were able to log a combined total of more
than 100 miles on two T3s. They drove up and down multi-level
parking garages, testing the ability to go up inclines and brake
power, which were both excellent.

Because the front wheel is the power wheel, crews had to lean for-
ward when going up inclines to get more weight over the drive
wheel. But once they learned this technique, they were able to han-
dle the inclines.

Reno hosts an annual PGA golf tournament, which mandates the
use of bikes or electric vehicles near the course so the golfers aren't
distracted by noise. REMSA next took the T3s to the golf course and
drove the steep cart paths to see how they would perform. The T3s
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handled all but one short, very steep sec-
tion of the course that even bike teams
have difficulty traversing. By stepping off
the T3 and slowly opening the throttle,
the crew was able to “walk up” this sec-

tion and didn't need to push the unit.

END RESULTS

The public relations benefit was an unex-
pected bonus. People gathered around the
crews at the events. They would ask ques-
tions about the T3, and then about
REMSA, which had never happened when
crews were on bike or in carts. With such
public interest, the T3s can be great ice-
breakers when educating the community
about health and safety issues.

The final proof of the T3's value
to REMSA was demonstrated at the
National Championship Air Races held
in September 2007. REMSA purchased
two T3s, which were delivered the week
before the races. On the last day of races,

which typically draws the largest crowd,

a visitor in the grandstands went into  REMSA teams enhance first-responder capabilities by using the highly maneuverable T3s in addition to

cardiac arrest.

carts and ambulances they would normally have on scene at Reno's larger venues.
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On T3s, the responders quickly moved
through the crowd and reached the patient in
a matter of minutes. The patient was defibril-
lated and had a return of spontaneous circula-

tion (ROSC). By the time the patient was pack-
aged for transport (on a Gator) to a waiting
Care Flight helicopter, the patient was con-
scious enough to fight the endotracheal tube.

For an EMS agency that does a lot of spe-
cial events, the T3 has proven to enhance
response capabilities. jEms

Barry D. Smith, EMT-P, has been a paramedic for more
than 20 years and currently works for the Regional EMS
Authority, Reno, Nev. He has also worked as a volunteer
firefighter and as a member of SAR and Civil Air Patrol
rescue teams. He has published numerous EMS articles
and books and is a frequent contributor to JEMS. Contact
him at bsmith@remsa-cf.com.

A T3 with two Type B lithium-
polymer power modules and a
charger is $7,988; an extra set of two
Type B batteries are 51,700 (power
modules must be run in pairs). T3
Motion offers a one-year or 2,500-
mile warranty as a standard option,
with an extended warranty package
available at an additional cost. For
more information, visit the T3 Web
site at www.t3motion.com or contact
Alan Tom at atom@remsa-cf.com.
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