
B ELL Helicopter Textron took the Bell Boeing tiltrotor program in house earlier this year
with two products in the pipeline—the Bell 609 civil tiltrotor and the larger V-22
Osprey military tiltrotor, which is still a Bell Boeing program. The 609, based on the

existing XV-15 testbed, holds much promise for corporate, search and rescue, EMS and special
mission applications. The civil tiltrotor is truly different from anything that is flying today. With
a nearly 70 609s already sold and first flight slated for late next year, Pro Pilot felt that this
was an opportune time to explore tiltrotor performance and handling characteristics with Clay
Lacy, our helo and fixed-wing flightcheck pilot.
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FLIGHTCHECK

By Clay Lacy
ATP/CFII/Helo/Sea. Gulfstream II/III/IV, Learjet series,
Raytheon Hawker, Boeing 747 and 25 misc. type ratings.

Tiltrotor 
technology

Bell’s 609 civil tiltrotor 
promises new VTOL possibilities



Ahelicopter is the closest thing man
has ever had to the proverbial
magic carpet. With it, you have the

ability to takeoff vertically and go any-
where you please with a speed limitation
of about 150 kts. Bell’s proposed 609 civil
tiltrotor, a derivation of the XV-15, takes
the dream a step further with the promise
of a 275-kt VTOL aircraft. I’ve always been
intrigued with the chance to fly a new air-
plane and I felt honored to have an invita-
tion to fly the XV-15 to experience first-
hand how the tiltrotor concept really
works.

Prototypes of aircraft that can takeoff
vertically and then transition into conven-
tional airplanes have been around since
the late 1940s. Bell’s first tiltrotor, the XV-
3, took f l ight in 1955 with a single
Franklin radial engine and logged 250
hours in proving flights.

The first of two XV-15s, the aircraft I was
to fly, flew in 1977 and has accumulated
500 hours with a pair  of 1550-shp
Lycoming T53s. The second XV-15
amassed 900 hours of flying time prior to
retirement in August of 1992.

A fleet of four larger V-22 Osprey tiltro-
tors, at 53,000-lbs MTOW each, are cur-
rently in flight test trials. Next year will
mark the first flight of the nine-passenger,
16,000-lb MTOW Bell 609 civil tiltrotor,
which currently sports an order backlog of
67 copies at an estimated price of $8 to
$10 million each.

Tiltrotor discussions

I arrived at Bell’s tiltrotor development
facility at F54 (Arlington TX) early in the
morning to meet with Principal Ex-
perimental Test Pilot Roy Hopkins, Mgr of
Civil Tiltrotor Business Development Ron
Reber, Senior Flight Test Engineer Bill
Martin, Research Project Engineer Colby
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Principal Experimental Test Pilot Roy Hopkins and Clay
Lacy (inset, L-R) prepare for a vertical liftoff in the XV-
15. During a high-speed pass of the field (below), the
XV-15 was clocked flying at 235 kts.

Clay Lacy and Roy Hopkins go through a preflight
briefing prior to Lacy donning a gold VIP flying helmet
for his first-ever tiltrotor flight. 



Nicks and Communications Mgr
Bob Leder. We talked about the
609 and discussed its future mar-
ket potential.

Reber explained that they’ve tried
to design the 609 around a King Air-
sized cabin with the criteria that it
should have a 750-nm IFR range, a
top cruise speed of 275 kts and
operating costs comparable to medi-
um twin-engine helicopters.
Anticipated civil market demand for
the 609 is projected at 1000 copies
over a 20-year timeframe with 250
units expected to be deployed in
traditional corporate roles. FAA cer-
tification and first customer deliver-
ies will be in 2002.

Hopkins, a very knowledgeable
and experienced test pilot who’s
been involved with Bell tiltrotor pro-
grams for years, provided me with a
standard blue Bell flying suit, which
I was glad to use as the temperature
in Dallas was nearing 100°F.

Preflight

As we walked around the XV-15,
which is 60 ft from bladetip to
bladetip and 14-ft high at the ver-
tical tailfin, Hopkins pointed out
the big jackscrew actuators that tilt
the turboshaft engines as well as
the flaperons, which combine flap
and aileron functions. Since this is
a flight test aircraft, it only has two
seats and a lot of test equipment in
the back.

We went over the emergency
egress system, which includes a
pair of zero/zero ejection seats
and blow-out flightdeck windows,
and Hopkins explained various
flightdeck controls, switches and
systems. The engine tilt actuators
are powered by three 3000-psi
electrohydraulic systems any one
of which can operate engine tilt
and flight controls.

Sitting in the cockpit, the XV-15

felt like a helicopter with collec-
tives and control sticks at both
positions. Also, the aircraft had an
EFIS panel on the left side to sup-
port GPS steep-approach testing.
Visibility from the flightdeck was
excellent and the bleed air envi-
ronmental system seemed to work
well even during the Texas heat
wave.

Production 609s will feature
Rockwell  Coll ins Pro Line 21
three-tube EFIS panels, allowing
single-pilot IFR capability and the
tiltrotor will be powered by 1940-
shp Pratt & Whitney PT6C-67A
turboshaft engines. I was able to
review the production flightdeck
configuration in Bell’s 609 mock-
up and I liked what I saw.

Although the XV-15 is strictly a
proof-of-concept aircraft, it oper-
ates the same way and does the
same things that the 609 will. I
was particularly impressed with
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Bell’s first tiltrotor, the XV-3 (above L), is shown here during flight testing in the 1950s. Current-day flight trials of the Bell Boeing V-22 Osprey
(above R) are well underway with seven aircraft already in the flight test program. 

The conversion from a vertical nacelle angle to full-forward airplane mode can be accomplished in as little as 12-sec with a zero to 200-kt acceleration in
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how complete and sophisticated
the tiltrotor was.

The controls were simple and
familiar, much like a Bell 206, but
with some minor differences. On
the collective handle of the tiltro-
tor there’s a “coolie hat” switch to
control engine nacelle tilt. By tog-
gling this switch you can change
nacelle tilt any position from 95
degrees to straight forward for
level flight.

We went through a straightfor-
ward checklist and start procedure
and then taxied out. The XV-15
was very easy to taxi, just like a
helicopter on wheels,  except
instead of pushing the cyclic for-
ward to tilt the blades you tilt the
engine nacelles forward about 5°
with the coolie hat.

To slow or reverse the aircraft,
you can tilt the nacelles to 5° be-
yond vertical, providing an augmen-
tation to conventional braking.
There’s a mechanical control to
limit tilt to the 60° point while on
the ground, preventing ground con-
tact with the big 25-ft diameter

blades.
Flying the XV-15

Hopkins made the first takeoff to
a hover at  a gross weight of
14,000 lbs and 90° nacelle angle.
By tilting the nacelles forward,
through 75° and 60°, we accelerat-
ed to 80 kts and we were soon fly-
ing at 150 kts in straight-and-level
flight with nacelles level or full
forward. It sure felt like there was
a lot of available power. Hopkins
explained that, in a 12-sec max-
rate conversion from 90° to level,
the XV-15 and Bell 609 will accel-
erate from zero to 200 kts in just
one min. VMO on the 609 will be
240 kts or Mach .48 above 14,000
ft.

In hover, the XV-15 flew like a
helicopter but when you go
through conversion to a level
nacelle angle, it flies like an air-
plane. Conversion to airplane
mode can be accomplished with
different techniques. You can push
the coolie hat forward for a
smooth transition from 90° to level

or, in the case of the 609, you’ll
be able to toggle to preset posi-
tions of 75°, 60°, 45° and level.
The only point during conversion I
noticed a fair degree of buffet was
in transition through 60°. Hopkins
explained that this was due to pro-
peller/rotor downwash on the hor-
izontal tail surface and this is one
reason why the 609 is going to
have a high T-tail.

In cruise, with nacelles level,
you reduce RPM from 100% down
to about 86% and the XV-15
becomes a smooth, quiet airplane.
Cruise prop RPM is 517 revolu-
tions on the XV-15 and it will be
478 revolutions for the 609. If the
RPM was much higher, the blades
would go supersonic.

In airplane mode, the XV-15
flew just like an airplane with the
only real difference being that to
add power, you pull up on the col-
lective instead of pushing throttles
forward. Hopkins did a couple of
conversions and then had me do
an aerodynamic stal l ,  which
occurred at 110 kts clean.
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less than one min. Engine tilt control is managed with an easy-to-use “coolie hat” toggle switch on the collective. In “full forward,” the XV-15 feels just like an airplane.

Hopkins shows Lacy the “blow-out” flightdeck windows as well as ejection seat proceedures (above L). Lacy looks on as Hopkins explains the
XV-15 EFIS display symbology (above R).



Stall characteristics were excel-
lent with full-aft stick—you just
start to feel the stall buffet and
then come down with no wing or
nose drop. Flying out of the stall is
just a matter of pulling up on the
collective to add power.

As we headed back to F54,
Hopkins took the controls and did
a high-speed pass at 235 kts over
the grass parallel to the runway.
We performed a 45° left bank then
reversed to a short right base,
decelerated to a 40-kt approach
speed slowing to a hover and
landing.

I made the next takeoff and, in
transit ioning to level f l ight,
Hopkins suggested I leave the
nacelles at 60° to fly a slow pat-
tern with gear down. We flew
downwind about 90 kts with a 60°

nacelle angle and made a high-
angle approach at 40 kts bringing
the nacelles back to 95°. I had the
opportunity to fly three more land-
ing patterns—a normal pattern, the
steep-approach pattern and a full
roll-on landing at around 20 kts.

Hopkins then simulated an
engine-out procedure. We flew
downwind, staying at 110 kts, and
then landed on the runway with a
rollout at 20 kts. The engine-out
was a non-event with no torque
and no need for rudder. Although
you’ve lost half your power, the
remaining engine, linked by com-
mon driveshafts, keeps the props
turning at the same RPM. 

Hopkins talked me through a run-
ning takeoff and obstacle clearance
takeoff with nacelles positioned at
60° from a dead start. We lifted off

quickly, at about 40 kts, and
climbed almost vertically as we
pulled up at more than 500 fpm.

Summary

The conversion from flying like
an airplane to flying like a heli-
copter felt very natural. When
turning base, you feel like you’re
in a fixed-wing airplane but as you
start tilting the nacelles back, you
just kind of realize that you’re in a
helicopter. I was impressed with
how easy and natural it seemed to
tilt the engines at the appropriate
time. Also, the associated pilot
workload during transition is low.

Rather than taking place with a
bang, conversion starts to take life
at 10- to 20-kts on departure and
ends 60- to 30-kts on arrival. The
XV-15 really started feeling like an
airplane to me at about 60 kts and
75° nacelle angle. At this point, it
was so much smoother than a
helicopter and the fuselage re-
mained level rather than demon-
strating the forward lean of a heli-
copter. 

In tilting the nacelles, all you’re
really doing is vectoring thrust,
which is a great tool that you
don’t have on either a helicopter
or an airplane. Keep in mind that
this aircraft has enough power to
go vertically, so it also has the
ability to accelerate and deceler-
ate fast. If you’re approaching LAX
in an IFR pattern with a Boeing
777 on your tail, you’ll be able to
keep your speed up, begin the
conversion and slow down once
you’re below 500 ft.

The 609 civil tiltrotor is designed
to be a versatile aircraft for all mis-
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Lacy maneuvers the XV-15 side-to-side using blade tilt (above L). After executing a rolling 20-kt touch-and-go approach to landing (above R),
Lacy perfromed a running takeoff with a 60-degree nacelle angle (top photos on opposite page).

� Advanced rotorcraft performance and

capability

� Unique operational flexibility

� Good neighbor - low external noise

� Lower operating cost (versus helicopters)

� Higher productivity

� Twice the speed and range of helicopters

� Can replace helicopters and fixed-wing

aircraft

� Passenger comfort

� Pressurized cabin

� Fly above the weather

� Quiet interior

The design goal of the Bell 609 tiltrotor is to acheive King Air-like speed, cruise altitude, pas-
senger comfort and anti-icing attributes coupled with the ability to takeoff and land vertically.

Advanced rotorcraft performance and 
capability
Unique operational flexibility
Good neighbor-low external noise
Lower operating cost (versus helicopters)
Higher productivity
– Twice the speed and range of heli-
copters
Can replace helicopters and fixed-wing
aircraft

Passenger comfort
– Pressurized cabin
– Fly above the weather
– Quiet interior



sions. The fuel burn required to
hover, however, is more than in
forward level flight at 240 kts. So
to save fuel, and to operate qui-
eter, you may want to do a run-
ning STOL takeoff at 60° to 75°
nacelle angle when possible.

A hover takeoff pulls a fuel flow
of about 800 lbs/hour per engine
while a rolling takeoff burns more
like 500 lbs since you’re getting
the benefits of the wings. We did
two rolling takeoffs in the XV-15—
Hopkins demonstrated the first
and I flew the second.

By this time, our fuel was run-
ning low—our test aircraft had
only about an hour endurance and
it was time to head back to F54. In
all, it was a great flight and we did
a lot in one hour.

Civil tiltrotor systems

The Bell 609 civil tiltrotor will be
certified for full IFR and flight into
known icing. The goal is to build
an aircraft that you can fly like a
King Air in all weather conditions.
Flight controls on the 609 will be
fly-by-wire and the panel will fea-
ture the latest Rockwell Collins Pro
Line 21 avionics suite, similar to
what will be onboard Raytheon’s
Premier One. 

LCD displays will be similar to
that on conventional aircraft with
the exception of engine tilt and
percentage of torque graphics. The
609’s interior will have a 5.5 psi
cabin differential and passengers
should enjoy a good ride through
rough air with the 609’s high wing
loading.

The 609 will have a MTOW of
16,000 lbs, an empty equipped
weight of 10,500 lbs and a useful
load of 5500 lbs. With a 50-cu-ft,
baggage capacity, the 609 will

have an adequate 400-lb payload.
Additionally, you’ll have the ability
to depart with full fuel, full passen-
gers and plenty of baggage.

Bell’s estimated DOCs on the
609, at about $850/hour, is com-

parable to corporate twin-engine
helicopters and that’s good for
such a versatile and fast machine.
Maintenance issues have been
addressed by Bell with a design
goal of having as many parts and
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An artist conception depicts Bell’s 609 civil tiltrotor flying in downtown New York (top). The Bell
609 pushes the practical frontiers of VTOL operation from 350 nm out to 750 nm.
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components as possible available
on condition.

The 609’s big composite rotor
blades will have an initial service
life of 5000 hours, according to
Nicks, but this is expected to
increase to 10,000 hours and,
eventually, to on-condition status.
Initial transmission and gearbox
ratings will be at 5000 hours and
overall maintenance requirements,
at 30 min per flight hour, will be
no more onerous or time-consum-

ing than today’s higher-end corpo-
rate twin helicopters.

I’ve always thought the tiltrotor
was a great idea but I’d also felt it
was probably going to be way too
complicated and maintenance-
intensive for any operator other
than the military. But having met
with the project team and flying
the XV-15, I don’t feel that way
anymore. The 609 will be costly
in terms of initial capital outlay
but I’m convinced that mainte-

nance requirements will be man-
ageable and that this aircraft will
be no more difficult to support
than a typical corporate heli-
copter.

The 609 should be an easy air-
craft for pilots to transition into
since it just feels so natural. A
tiltrotor transition will definitely be
easier for a helicopter-rated pilot
and that’s why Bell’s plan is to
give fixed-wing pilots basic heli-
copter training before putting
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Bell 609 Specifications

Price        
Basic equipped ($MIL US) $8-10

Powerplants (2) Pratt & Whitney
PT6C-67A

Total power (SL, ISA) 1940 shp each

Dimensions
Wingspan (ft) 33
Overall width (tip to tip) 60
Length 44
Height 15
Cabin length 13.5
Width 5.8
Height 4.7
Volume (cu ft) 258
Normal seating

crew/pax 2/9

Weights
MTOW (lbs) 16,000
Zero fuel weight 13,500
Operating empty weight 10,500
Max payload 3000
Max fuel (lbs) 2500

Performance
T/O SL/ISA @ MTOW

in ft (60° nacelle) 300
Max rate climb (fpm)

0° nacelle tilt 1900
60° nacelle tilt 2500

Hover ceiling (ft) 8500
Certificated ceiling 25,000
Pressurization

Delta P 5.5
Normal cruise (KTAS) 250

@ altitude 18,000
Fuel flow (lb/hr total) 800
Max range (nm) 750
VMO 240
MMO .48

Figures supplied by Bell Helicopter.

(Clockwise from top): The panel of the XV-15 proof-of-concept test platform features
an EFIS display on the left for evaluation of differential-GPS steep approaches. The
609 will feature P&W PT6C-67A turboshaft engines, as opposed to the XV-15’s
Lycoming powerplants. Double-tire main gear will ensure smooth ground ops. The
609 will feature a T-tail, rather than the XV-15s lower horizontal tail surface, to
eliminate aerodynamic buffet during transition.



them in the 609.
Likewise, pilots with only heli-

copter ratings will be required to
earn a fixed-wing rating before fly-
ing the civil tiltrotor. Since this air-
craft is over 12,500-lbs MTOW
there will be a type rating require-
ment and this will be a new “pow-
ered lift” category.

The anticipated pilot training
regimen will involve 20 simulator
hours at Bell’s Arlington TX deliv-
ery center plus another 20 hours
in the aircraft.

Tomorrow’s tiltrotors

Flying the XV-15 was a pleasant
learning experience. The tiltrotor
concept is a good one and I found
flight control and flying character-

istics to be excellent. Bell has cer-
tainly put a lot  of ef fort  and
thought into this program and I
look forward to the chance of fly-
ing the 609 civil tiltrotor one day.

At $8 to $10 million a copy and
helicopter-like DOCs, this is an
aircraft you won’t need if you’re
using airports—fixed-wing options
are still a lot cheaper. And this
technology will not likely replace
traditional helicopters flying typi-
cal missions under 100 nm. But a
tiltrotor will be a wonderful air-
craft if you have a need for VTOL
capabilities and a 275-kt cruise
speed.

A tiltrotor is the only current
practical answer for vertical take-
off and fast forward speed. Coast
Guard VTOL missions, currently

limited to about 150 nm, can be
extended out to 300 nm with this
aircraft. A tiltrotor will also make a
great executive shuttle to com-
mute from plant to plant over a
radius of 500 to 600 nm.
Additionally, it will open up inter-
esting EMS applications and per-
haps even some scheduled service
opportunities in certain niche mar-
kets.

One of the keys for success of
the civil tiltrotor is going to be
availability of vertiport facilities.
There’s been a lot of pressure late-
ly to close heliports on Manhattan
Island in New York and around
the country. Preserving heliports is
something that we all need to get
behind as this is one of the things
that could really wreak havoc on
the future utility of helicopters and
tiltrotors.

I feel that Bell has come up with
a practical, user-friendly, trans-
portat ion alternative with the
tiltrotor concept and I’m looking
forward to seeing it in service in
coming years. If the helicopter is
today’s magic carpet then this will
be a fast 300 mph magic carpet
and it’s sure to attract a dedicated
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Lacy climbed into
the 609 mockup to
check out the
Rockwell Collins
Pro Line 21 three-
tube EFIS panel
with Bell Civil
Tiltrotor Business
Development Mgr
Ron Reber.

Clay Lacy has over 46,000 hours of fly-
ing experience in everything from DC3s
to B747-400s and just about every cor-
porate aircraft you can name. His VNY-
based Clay Lacy Aviation is home base
for Lacy’s popular charter jet fleet which
sports everything from Lear 24s up
through a GV and B727s.  Lacy has per-
sonally flown over 2600 photo flights
including scenes in Top Gun, Cliffhanger
and Armageddon and nearly all of the
air-to-air video footage seen on TV com-
mercials and at the NBAA Convention.

58.0 in. (147.0 cm)

56.0 in.

(145.0 cm)

15 ft

(4.5 m)

19 ft (5.8 m)

44 ft (13.3 m)
33 ft (10 m)

60 ft (18.3 m)

10 ft (3.0 m)

26 ft diameter

(7.9 m)

The Bell 609 will be a big airplane, 60-ft wide from tip-to-tip and 14-ft tall, but its mission flex-
ibility will be without equal and cabin comfort will be more than adequate for 8 to 9 pax.



following of operators who will
find ways to use this wonderful
technology.
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