DEVICE

DISRUPTORS

American and allied Warfighters are protected from IEDs

with help from the SBIR program

eginning in 2003, when the United States and
B its allies engaged in the Iraq and Afghanistan

Wars, Warfighters faced a deadly and effective
category of weaponry: improvised explosive devices
(IEDs). Cheap, easy to make, and easily camouflaged,
IEDs wounded and killed allied and American Warf-
ighters at an appalling and unexpected rate.

Finding and disarming these hidden weapons
became an immediate priority for the Department of
Defense. They turned to the private sector, through the
Small Business Innovation Research (SBIR) program,
for help.

FIRST REF, at that time a small, six-person company

based in Boulder, Colorado, proposed a solution—a
new antenna technology that, when combined with new
electronic systems, would result in a durable device that
could stand up to the rigors of the battlefield even while
finding IEDs and preventing detonation.

Farzin Lalezari, co-founder of FIRST RF, said that,
when he first began the project, he didn’t think it was
possible to build what the US Army wanted: a high-
power antenna that operated across an extremely wide
bandwidth, from 20 megahertz to 2000 megahertz.
It would be a device that could pick up radio signals
ranging from key fobs to the most sophisticated cellular
technology.



Lalezari also didn’t know what the device
was for until he met with an “extremely influen-
tial visitor” from the Department of Defense,
who explained the technology was needed to
detect IEDs, which were proving so effective
in Iraq and Afghanistan. The IEDs are essentially
radio-controlled mines that can be detonated with elec-
tronic signals of various types.

“We would hear in the news of soldiers being killed
and wounded (by IEDs) every day,” Lalezari said. Once
he knew what the device was for, he had an extra incen-
tive to work hard on a solution.
“Our enemies had learned very
quickly that they had discovered an
effective weapon against us and our
allies.”

Lalezari and his colleagues
experimented with different ways
to combine several types of anten-
nas into a resilient yet portable
housing, something that could
be attached to a Humvee or other
armored vehicles.

“How many times 1 failed,”
Lalezari said. “Eventually, I did it.
I had an a-ha moment.”

The initial work was funded by a Phase I SBIR
award, which allowed the company to produce an effec-
tive prototype. A Phase II SBIR preceded orders for
500 of the devices, which posed other challenges for the
small company.

Attachment hardware was an additional challenge,
as was the wiring harness to connect the antenna to

electronics inside the vehicle. Even applying

“I felt very fortunate
to help our country
and our soldiers at
a time when it was

needed,”
said. “We recognized
from day one that we
were dealing with
people’s lives.”

means it would be a target, so it had to be able to
withstand gunfire and disabling traps such as
wires strung across roadways.
The technology also had to distinguish
between signals aimed at IEDs from the “noise”
of cellphone conversations, radio chatter, and other
electronic signals. While the details are classified, the
device works.

“It detects it, it disrupts it, it deceives it, and it even-
tually destroys it,” Lalezari said. “It’s very effective
against all threats.”

Early in the process, Lalezari
said he made a “unilateral decision”
to overbuild the antenna, to give
it the ability to pick up even more
signals and from a broader fre-
quency range than the military had
L I . asked for. That proved to be a good
alezari decision, he said, because, within
six months, as insurgent tactics
changed, the extra capacity had
“become a requirement, not just a
nice thing to have.”

“Between 2004 and 2008, the
average number of US soldiers
wounded by IEDs (In Iraq) was roughly 336 a month,”
according to Anthony H. Cordesman, writing for The
Center for Strategic and International Studies. By 2010,
that number had dropped to an average of about 25 a
month. While a variety of factors contributed to that
reduction, better detection and disruption was an espe-
cially strong factor. FIRST RF ultimately manufac-
tured approximately 200,000 copies of the antenna, and
the SBIR program was a key element of the

the desert sand-colored paint posed problems.
At 50 inches tall, plus a mounting base with
a spring, the antenna is visible on a vehicle. It

wouldn’t be long, FIRST RF believed, before

insurgents would figure out that the device

was meant to disarm their explosives. That

success of the program and ultimate mission
of the system.

“I felt very fortunate to help our country
and our soldiers at a time when it was needed,”

Lalezari said. “We recognized from day one

that we were dealing with people’s lives.” s
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