
BY ED BALLAM

BRUNSWICK, Maine – Who would
have thought getting reliable “clean”
power from an under-the-hood genera-
tor would be possible? 

The folks at Raven Technology knew
it would be a challenge. However, the
team was up for it and they succeeded
with a 5,000-watt AC generator driven
by the vehicle’s engine that produces
clean power for all kinds of tools and
lights needed at emergency scenes.

The product they developed fills a
niche for emergency power that is less
expensive than hydraulic units mounted
on apparatus and a lot easier to use and
more reliable than portable, gasoline-
powered generator.

It was a long road from concept to
patent to production. Chris Tupper,
Duncan Wood, Andy Bertocci, David
Murray and Dave Stager, Raven’s top
management team, worked for years to
develop and perfect the patented tech-
nology that is found on nearly 100
emergency vehicles to date and the
orders are on the increase.

“We are the solution for some peo-
ple,” says Murray, Raven’s director of
business development, who joined the
company in 2002. “We want everyone
we deal with to walk away satisfied. We
are very committed to making every-
thing as easy as possible.”

He says that Raven’s reputation con-
tinues to grow and word of mouth
advertising has played a huge role in the
company’s growth.

“We’ve been managing the rate of
growth, making sure we’ve got every-
thing right,” he says. “We are now ready
to deliver products in a much larger way.”

Raven Technology makes one product
at this point, a system called the Black-
bird. It is a compact 72-pound generator
that is typically belt driven, powered
from a vehicle’s engine. The first Black-
bird was installed on a fire apparatus in
2002. The company recently developed
and started marketing a unit that is pto
driven, primarily for custom cabs and

chassis where there’s not enough room
under the engine doghouse to fit the
Raven device.

What makes the Raven generator
unique is that it will deliver pure 110
volt AC current at 60 cycles per second
across a broad range of engine speeds,
from idle to redline for larger diesels.

“The Blackbird delivers very precise 60
hertz AC power across a wide range of
engine RPMs,” says Tupper. He is Raven’s
technical director, founder of the busi-
ness and inventor of the technology.

“In large a diesel engine, that means
our unit will produce power from an idle
to full throttle and in the smaller diesels

and gasoline engines, it can produce elec-
tricity to cover normal operations.”

Operation at variable speeds is a dis-
tinguishing feature of Raven’s product.
Typical compartment-mounted genera-
tors, the kind powered by small gasoline
engines, made by Honda and others, run
at a constant speed and are dedicated
solely to producing electricity.

According to Tupper, for AC power to
be useful, it must be supplied at a con-
stant 60 cycle (hz) alternating frequency.
That means the current in the cord or
device reverses 60 times per second.
Most electrical devices in North America
operate at 60 hz frequency. Different or
varying frequencies can cause reduced
performance, damage or failure.

A fire apparatus has many tasks,
including pumping water, which neces-
sarily means the engine speed varies
greatly. A traditional synchronous gen-
erator could damage tools and lights if
the engine over-revs. Constant and con-
sistent power at varying engine speeds is
the key to Raven’s technology and is pro-
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The Raven Technology management team includes company founder, Chris
Tupper, seated, who is the company’s technical director, and, from left stand-
ing: David Murray, director of business development; Duncan Wood, a co-
founder and chief engineer; Dave Stager, product manager; and Andy
Bertocci, product support manager. (Fire Apparatus Photo by Jon Gilbert Fox)

“It’s like an alternator’s
cousin, but it has lower

power losses.”

Chris Tupper, Technical Director
Raven Technology  
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tected by five U.S. patents. International
patents are pending.

Until Raven developed the Blackbird,
the constraint of constant shaft speed,
required by synchronous generators,
mandated a separate engine or a com-
plex hydraulic motor system, each with
its own issues.

AC power can also be produced by
inverter/converter technology. To create
the all-important 60 hz cycle, electricity
has to be switched many thousands of
times per second which creates a lot of
heat and energy inefficiencies. In the
emergency services, the inverter places
heavy demands on the vehicle’s DC system
as AC demands increase, Murray says.

Challenges With Portables
Tupper says normal portable, gaso-

line-driven generators are “very simple,
very rugged devices,” but they are heavy
and not terribly efficient. On top of that,
they require refueling and other mainte-
nance during extended operations.

For the U.S. military, those are all neg-
ative attributes for power sources, espe-
cially in the battlefield. The Department
of Defense (DOD) put out a request for
proposal for an alternator-based electri-
cal generator system.

Tupper, who was trained as a naval
architect and later as an electrical engi-
neer, was involved with ship design and
designing equipment for the commer-
cial fishing industry.

At a 1993 trade show he and a vendor
of generator systems for commercial
fishing vessels started talking about the
idea of making AC current with an alter-
nator. The vendor’s company was trying
to develop product in that market.

Sketching A Concept
“I didn’t have an answer for him right

then, but months later, I saw him and
gave him a sketch of what might work,”
Tupper says. The company didn’t want
to invest in the project, but a week later
the vendor showed him an Army
Request For Proposal and suggested a
joint proposal.

Tupper was awarded a grant under the
Small Business Innovation Research
Program (SBIR). The DOD makes the
awards to small technology companies
to help fund research and development
of products that might serve military
needs. That was in 1995.

“The military was interested in high
frequency alternators instead of syn-
chronous systems that run at a constant

Custom designed jigs help the staff build the rotors which are comprised of hun-
dreds of pieces of special steel laminated together and fit into alloy aluminum. 

Three Blackbirds in a row wait to be shipped to apparatus builders. Each unit
weighs 72 pounds and mounts to an engine much like an alternator with pul-
leys and belts driving the device. (Fire Apparatus Photo by Jon Gilbert Fox)

Raven employees test each Blackbird rotor for balance. A computer-aided bal-
ancer makes sure the components are true so they will spin with perfection at
thousands of RPMs while making electricity. For balancing weight, epoxy is
placed strategically on the rotors. (Fire Apparatus Photo by Jon Gilbert Fox)
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speed,” Tupper says. “They were looking
for fuel economy. Fuel on the battlefield
is very valuable stuff.” The department
figures it at $500 a gallon.

The DOD figured it could save 15 per-
cent on fuel costs “if they could break
the connection between the speed of the
motor and the frequency of the genera-
tor and that means a lot of savings.”

Kicking The Tires
“It was sort of a kick the tires grant,”

Tupper says. “That first project showed
just why you don’t want to do this.”

During that early development stage
during which Tupper was testing his
theories, Andy Bertocci, a retired deputy
fire chief from nearby Bath, Maine,
joined Tupper.

They both had leased space in a build-
ing in the Brunswick Industrial Park,
where Bertocci was in the business of
converting locally harvested seaweed
into high nutrient food for man and
beast. Bertocci is now Raven’s product
support manager.

“He came over just to keep me from
going nuts,” Tupper jokes.

Despite some early setbacks, the con-
cept showed promise and the DOD
invited Tupper back for a second try.

“We thought maybe we could fix what
we found wrong the first time,” he says.

“We were actually able to produce AC
current with a heavy-duty truck alterna-
tor, but it was ill-suited to the job.”

They realized they had to make the
fields more efficient and produce more
power. “That’s where the resonant tech-
nology came from.”

That was a breakthrough and what
has lead to the patents Raven Technol-
ogy now holds.

“It’s fascinating in that it wasn’t that
difficult to conceptually cure,” Tupper
says. “What we have worked out is
very similar to the alternator in your
car. We’ve added some enhancements
that make it more efficient. It’s like an
alternator’s cousin, but it has lower
power losses.”

In the second phase, the DOD
wanted Tupper to develop a demon-
stration project to show what the
product could do.

Adding An Engineer
That’s when Duncan Wood, Raven’s

chief engineer, came on board in 1997.
Wood also rented space in the same
building, designing and manufacturing
highly sophisticated custom machinery
in his own machine shop.

“We were all doing our own little
things here, but there was some cross-
consulting going on,” Wood says.

“There was all kinds of energy zap-
ping up and down the halls,” Bert-
occi remembers.

Picking A Name
As the product and program devel-

oped, a new company was formed to
continue the SBIR program and it was
obvious it needed a name.

“I had been through a lot of other
unpronounceable company names, ones

Peter Gallant, an electronic techni-
cian, assembles and tests a control
box for a Blackbird generator. Raven
has a rigorous testing regiment.

Blackbird generators fit under the hoods of several types and makes of vehi-
cles including Raven’s Ford F series-based demonstration truck. The 5,000-
watt generator produces sufficient electricity to not only power the Will-Burt
light tower fitted to the truck, but a variety of other fire fighting and scene tools. 

A complete installation kit, from
printed manual to all nuts and bolts
and hardware is included as part of
Raven’s Blackbird system.
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we had to spell on the phone,” Tupper
says. They wanted a simple name and
his wife suggested Raven Technology. “It
was an easy concept and there’s really no
deeper mystery to the name than that.”

Tupper says at the time, the bird had
been celebrated in a big National Geo-
graphic magazine article and it was
noted as an extremely intelligent bird as
well as a little mysterious.

“Since then, I can now spot Ravens
and I have people go outside to see
them,” Tupper says. “They’re around
much more than I realized and they’re
now a favorite bird. I guess the time was
right for the raven.”

‘Raven Under The Hood’
Tupper and Wood also say the name

makes a great tag line for the product.
“Hey, has that got a Raven under the
hood?” Tupper demonstrates.

With the name on line, the product
refined, it was time to show the DOD
what they could do. Raven mounted one
of its generators on a trailer-mounted,
diesel-powered air compressors, the
kind that are used on construction sites
for jack hammers and other construc-
tion equipment.

The Perfect Application
At the time, it was a perfect applica-

tion, or so the team thought, because the
air compressor was powered by a diesel
engine and it had variable speeds. What
they hadn’t counted on was the percep-
tion of some people that the entire unit
— trailer, compressor and all — was the
size of the unit producing the electricity.

“That’s a little big for a 5,000-watt
generator, isn’t it?” Tupper recalls the
comments. They were left to explain
that only the 10.75-inch device
mounted to the engine was producing
the electricity.

Although the military hasn’t fully
embraced the Raven Technology sys-
tem, it has tested two systems on
Humvees. Tupper says that the Army
has decided to stay with inverter tech-
nology, but “forward thinking” people
in the military are still looking at
Raven’s technology and he continues to
believe that the military could be a big
customer one day.

“For the military, power is always
going to be an issue, so they will con-

tinue to look at all the lightweight power
sources to provide power on the elec-
tronic battlefield,” Tupper says.

“Creating products that meet military
specifications is very challenging,” Tup-
per says. “If they are interested in off-
the-shelf products, we’ll sell it to them,
but we’d spend just as much, or more,
meeting military specs as we did for
product development.”

Nevertheless, Tupper and Wood remain
grateful for the opportunity the military
afforded them and for all the testing.

Testing done by the Marines at the
Aberdeen Proving Grounds went a long
way to help improve the product, Tup-
per says.

“It hardened up a lot of our theories,”
Wood says. “The road from a concept to
a product is mighty bumpy and the mil-
itary helped us a lot.”

Vigorous Testing
The system passed vigorous testing

that including running for 24 hours in a
130 degree environmental chamber.

It also, pointed out what the Raven
team said it wouldn’t do.

“The product was not designed to be
submerged in salt water,” Murray says.
“We told them that and, sure enough, it
didn’t perform underwater. It just was-
n’t designed for that kind of use.”

In 2002, the company wrapped up its
SBIR activities and began to move
toward commercialization.

Chief engineer Duncan Wood, checks out a Blackbird after installation. Raven
sells its generators with complete installation kits including all the brackets,
pulleys and accessories to make the “hole” in the engine compartment into
which the generators are installed. (Fire Apparatus Photo by Jon Gilbert Fox)

Raven Technology has painstakingly
developed mounting brackets for a
number of vehicles to ensure the
Blackbird generators operate properly.

Specialized machines, highly modified
by chief engineer Duncan Wood, are
found in Raven Technology’s shop. 



Duncan Wood, chief engineer, has
created a variety of highly customized
machines for Raven to speed produc-
tion. He is also a firefighter with the
Cundy’s Harbor (Maine) Fire Dept.

Chris Tupper is the founder and
technical director of Raven Tech-
nology and firefighter with the
Cundy’s Harbor (Maine) Fire Dep-
artment. (Fire Apparatus Photo) 

Andy Bertocci, product support man-
ager, was Raven’s second employee.
He is also a former assistant fire chief
with the Bath (Maine) Fire Dep
artment. (Fire Apparatus Photo)

David Murray, the director of busi-
ness development, joined Raven
in August 2002 to help the com-
pany raise private capital to bring
the product to market.
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That’s when David Murray joined the
company, in August 2002.

His first job was to develop a busi-
ness plan to commercialize the Raven
Technology generator and to raise
capital to take it from the R&D stage
to the market.

With 30 years in business and finan-
cial management, he was well-suited for
the position.

It soon became apparent that the
Raven team would need a person out in
the shop to handle the manufacturing
end of the business.

Enter Dave Stager, product manager,
who also joined in August 2002 after
having worked on boats and marine
generators. He had previously worked
with Bertocci.

An Intriguing Company
“I was familiar with generators and I

was intrigued by what they were doing
here,” Stager says. “It’s totally different
in the way it makes 60 cycles.”

Stager says he was hired to make what
Tupper and Wood had created in the lab
into something that could be cost-effec-
tively replicated by workers in the shop.

“Now we’ve got technical people,
we’ve got practical guys and we’ve got
marketing people,” Murray says. “It’s a
very nice mix.”

With the management team estab-
lished and production ramping up,
it was time to find a market for this
new product.

The market became obvious when
the management team started looking
at the issue. They’re all current or for-
mer Maine firefighters: Tupper and
Wood on the Cundy’s Harbor Fire

Department, Bertocci a former assistant
chief with the Bath Fire Department,
Murray was a member of the Falmouth
Fire Department and Stager with the
seasonal fire department on Bustin’s
Island in Casco Bay.

“The fire market wasn’t what we were
thinking about specifically back in 1998,
although it came up fairly quickly as an
obvious place for our product,” Tupper
says. “The need for under-the-hood tacti-
cal power was the clearest in that market.”

Murray says the strategic move to go
into the fire market, which he describes as

“fairly condensed and easy to enter, was
obvious. “When emergency services need
something, they go out and buy it. They’re
also tolerant and easy to work with.”

As firefighters, the management team
knows the importance of reliable, easy-
to-operate electrical power.

Operates At Flip Of Switch
The Blackbird system operates at

the flip of a switch and delivers 5,000-
watts of power in a matter of seconds.
At the scene of a fire or auto wreck
those first few minutes are critical and

Raven Technology’s Blackbird gen-
erator is similar to alternators found
on vehicles, but it produces 5,000-
watts of 110-volt AC current. 



belts keep coming off or it’s too difficult
to install,” he says.

A kit to install the generator under the
hood includes everything, right down to
all the nuts and bolts, including tubes
and plumbing to reroute cooling sys-
tems and air conditioning lines.

“When you look under the hood of
some of these vehicles, you wonder
where our system will fit,” Murray says.
“So, the first thing we have to do is cre-
ate the hole where it will fit.”

Then, special bracketing and a pulley
system that will produce the right ratio
to turn the generator are installed on the
front of the engine.

Optimal Engine Speeds
Big diesel engines lumber along at as

little as 600 RPMs at idle and perhaps as
much as 2,000 RPMs during heavy
pumping conditions. Raven’s genera-
tors produce power from 3,000 to
10,000 RPMs, so a series of pulleys,
powered by a belt off the engine, steps
up the RPMs to the optimal speed for
the generator, regardless of how fast or
slow the engine is turning.

The installation kit also includes an
8.5- by 11-inch electronic control box
which is usually mounted in a compart-
ment. As Murray points out, that’s a lot
smaller than a 5,000-watt gasoline-pow-
ered generator.

“One of the things we advertise is ‘a
free compartment with every pur-
chase,’” Murray says. “Compartment
space is always at a premium on emer-
gency vehicles and our system is one
way to free up compartment space for
other uses.”

Raven backs up its generator with a
three-year warranty and first-class cus-
tomer service support.

‘Firefighter Proof’
“We tried to design our system to be

firefighter proof,” he says. “And it’s easy
to install and comfortably integrates
into the way departments operate.”

As Bertocci says, “If the chief says
‘let there be light’ and you hit the
switch and nothing happens, and
there isn’t light, he is not going to see
that as good.”

The system will power lights, hand
tools, and smoke ejectors.

Murray says the company has a very
sophisticated electronics and control
circuitry. The Raven system has an easy-
to-reset breaker to protect against over-
load as well as a low-voltage shut-down
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are also the time when demands on
firefighters and emergency personnel
are the greatest.

“You don’t have a lot of people to send
to set up a generator, especially with a
volunteer department,” Tupper says,
speaking from first-hand knowledge.

“After the first 15 or 20 minutes,
there’s plenty of time, but it’s that first 5
minutes that is a premium,” Wood adds.

With the market clearly defined, the
product was improved and refined to
work on fire apparatus.

During market and product testing,
the Raven team heard over and over
from apparatus builders and dealers that
the equipment had better be easy to
install and reliable.

So, Raven worked on developing a
portfolio of installation kits that cover
everything from the diesel engines in
F550 Ford trucks, often used as rescue
vehicles, on up to large International
diesel commercial trucks that are used
as platforms for pumpers and tankers.

The company also has kits available
for installation in GMC’s Duramax
4500 and 5500 diesels, which are also
becoming popular platforms for fire
service vehicles.

Murray says the company spent just
about as much time and money on
installation kits as it did on the genera-
tor itself.

“There’s no point if the dealer can’t
put it on and it doesn’t work because the

Karl Frank, a machinist and master craftsman with Raven, sets up an arma-
ture on a lathe for trimming operations. Raven pressure injects epoxy into its
armatures and the machining process takes off flashings and residual epoxy
to ensure problem- and noise-free spinning while generating electricity.
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to protect sensitive equipment from
improper current flows.

The recently introduced pto-driven
system will allow the company to pro-
vide products for vehicles were under
hood applications are not possible.

“We see this product as an attractive
alternative to hydraulic generators,” he
says. “Our system has fewer hoses, fewer
issues, easier installation and power
from idle to red line.”

Murray says Raven will soon be mar-
keting a version that can produce both
110- and 220-volts. They’re also investi-
gating systems that will power electric
extrication tools.

Scaleable Technology
The technology is scaleable, Tupper

says, but for the moment, they 
are focused on the 5,000-watt genera-
tor market.

Raven isn’t going to take over the
10,000-, 20,000-, 30,000-watt genera-
tors, Murray says.

“Right now, we’re doing everything
we can to make the 5,000-watt product
as good as it can be and then putting our
energy into servicing the market,” Mur-
ray says. “We’ve got a long way to go to
serving the fire service and the emer-
gency services departments.”

Raven will do a full national show
tour this year. And Blackbirds will be
installed on number of demo vehicles
making the show circuit.

Exploring Other Markets
Raven is also exploring other markets.
“We will pick up on opportunities as

they occur and look for what I call
‘pockets of passion,’ where people are
very interested in our product and we
think we can do a good job providing

it to them,” Murray says Raven has
positioned the Blackbird generator to
be less expensive than a hydraulic sys-
tem and a little more expensive than a
gasoline-powered, in-the-compart-
ment generator.

“We find the one common theme is
convenience,” Murray says. “Law
enforcement, water companies, towing
people that need to get out and fix
things in the middle of the night.
We’re an auxiliary function. People

Cory Sheen, Raven’s lead assembler, solders terminations for a Blackbird
generator. Each copper winding is separated from the other to create the fields
necessary to make electricity. (Fire Apparatus Photo by Jon Gilbert Fox)

Each of the Raven Blackbird genera-
tors have highly complex rotors that
spin inside of the armature to create
electricity. Each rotor is comprised of
hundreds of pieces of special steel
laminated and balanced by computer.

Gail Tobey, an assembly winder, weaves copper wire on an armature for a
Blackbird generator. With the help of a specially designed machine, she has
gotten the winding process down to four hours per unit. It once took nearly a
solid work week to perfectly wind the component. (Fire Apparatus Photo)

value us for convenience.” The com-
pany is seeing positive sales growth
and would like to be as big as it can
get, according to Murray. They can
handle 400 to 500 units per year from
current facilities.

“We think there’s a market for our
product,” Murray says. “It’s a big world
out there and we’re trying to provide
what the customer wants.”

For information call 207-721-1044 or
go to www.raventechpower.com.


