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OOn behalf of the Bell Helicopter employees
and our partners, I would like to share a
few thoughts with you during this time
frame of the Helicopter Association
International annual meeting. 

We at Bell Helicopter have a rich histo-
ry of innovation, with an attitude and
desire to succeed, and a previously proven
record of accomplishment and perform-
ance. That’s the main reasons why I came
to Bell Helicopter. I’m as excited today, as
I was when I came aboard last June. I
genuinely intend to take Bell Helicopter
to the next level of excellence. We have
started down that road of accomplishing
this task through overall improvement in
products, services and customer satisfac-
tion. Much of this improvement is being
directed at developing our talented work
force — both the veterans and the new
recruits. Our employees have demonstrated
the ability to embrace and use new tools
and methods. This has been seen in the
areas ranging from Six Sigma programs to
Earned Value Management Systems. We
will blend the experience and knowledge
with ideas and methods to widen our lead
on the competition. 

Transformation is a characteristic of
rejuvenation; improvement can only be
accomplished through change. Many of us
have seen plenty of change, and often the
results have been mixed. There have been
many changes that have been just for the
sake of change. Changes have also driven
things in the wrong direction. However,
change is inevitable and we will assess our
processes that provide our products and
services and make every attempt to
advance efficiency, economy and value to
our customers.

Our accomplishments this past year
reflect our grasp of improved excellence.
Here are some of the achievements that
come to mind to reinforce that there has

been considerable good work on many
fronts - and there will continue to be more. 
• We achieved reduction in 407 DOCs by

over $10.00 per hour.
• The Bell 430 has seen increases in it’s

seating capacity, operational envelope
and 30% increase in baggage capacity.

• Bell 427 has achieved prestigious JAA
worldwide approval and expanded
operational temperature envelope.

• We created a Customer Advisory Board
include the customer in the critical
product decisions.

• Commercial Business Unit sales are up
in 2003 compared to 2002. 

• The V-22 Osprey Program has stabi-
lized and accelerated with more
products being delivered. 

• The H-1 Upgrade Program has
achieved a favorable Defense
Acquisition Board (DAB) review. 

• We are on track for Six Sigma hard
savings in 2004 and appropriate
funding in Six Sigma Projects in 2005

• We achieved ISO 2000 certification five
months early. 

• We have launched retrofit/mod/
upgrade programs on the 206, 407,
412 and have 427 and 430 programs
under study. 

• We launched the full-scale Eagle Eye
program with first flight projected
before the end of 2004. 

• We returned to the National Business
Aviation Association event for the first
time in years, re-asserting our commit-
ment to commercial business. 

• We delivered the first Block A V-22. 
• We continue to advance technical

readiness for the Modular Affordable
Product Line (MAPL), our next genera-
tion of helicopters. 

• We met every milestone in the
Deepwater HV-911 Conceptual Design
phase on time and under budget, and
Congress has awarded funding for 2004
for the next phase of the program. 

• Deliveries of the OH-58 aircraft in the
Safety Enhancement Program are a
month ahead of schedule.

• We have expanded our Customer
Training Academy with eight new
training classrooms. 

• We established an Integrated Supply
Chain organization that is developing
plans to reduce costs by over 30 percent
in three years. 

• We implemented integrated product
teams on all programs and in all
Centers of Excellence. 

• Our Cobras, Hueys and OH-58s were
cited as the workhorses in the Iraqi war.

• We completed BEDVU project to
provide electronic drawing review
capabilities. 

• We achieved industry’s first FAA
approved Night Vision Goggle (NVG)
training. 

• We extended the product-life cycle of
our current products with increased
useful load in the 206B and 412 and
improved DOCs in the 407. 

A message from 
Mike“Red” Redenbaugh
Chairman & CEO
Bell Helicopter Textron

Accomplishments of the Past Year
and Goals for the Future

Continued on page 16
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AAs we look forward to a new year, I believe
it is important to look back and reflect on
not just the previous year, but the cumula-
tive experiences that have most likely
shaped choices we will make in the future.
For many of you, 2004 may be the year
your program will be making decisions on
things such as a new aircraft, operator,
exploration of obtaining your own Part 135
certificate, expansion, incorporation of NVG,
and possibly even rethinking where your
aircraft will be based. A lot of time and
energy are expended on just one of these
examples, let alone a multitude which we
all know is the norm in the ever changing
environment in which we work.

A large part of my daily activities
involves working with current and
potentially new customers looking to
start a new air medical program,
update a current aircraft, or add to
their fleet. One of the questions I
am often asked from someone new
to the air medical industry is what
makes one helicopter better than
another. Needless to say, Bell
Helicopter is a great place to start
their search for a number of reasons,
not just related to the actual product.

With Bell Helicopter’s rich history
of contributions that have helped
shape the current state of the
vertical lift industry, one can be
assured this company will be around
for many years to come. From devel-
oping the first certified civil rotor-
wing aircraft in 1946, to being
the pioneer in tiltrotor technology,
Bell Helicopter has a proud heritage
of leading the way. However, a company
cannot look to the future without remem-
bering what has brought them to the point
where they are today.

Bell’s history in the air medical industry
started in the Korean War with the Bell 47
offering nothing more than transport of crit-
ically injured soldiers to a military hospital.
The rapid transport alone accounted for a
significant reduction in mortality. During
Vietnam, the beloved Hueys not only
offered air medical evacuation, but the addi-
tion of highly trained field medics able to
offer life saving care enroute to the military
hospital. Despite a war in which weapons
were utilized which were capable of inflict-
ing much more serious injuries, mortality
was cut in half from the Korean War. The

obvious asset of the helicopter staffed with
a dedicated, specially trained crew spread to
the civilian world in the early 1970s.

Since that time, Bell Helicopter has been
an integral part of the expansion of the air
medical industry worldwide. This brings me
to the earlier part where I said it’s important
to reflect on the past while looking forward
to the future. The average age of the world-
wide fleet of all helicopters operating is
13.82 years (Avsoft, Nov. 2003). This is sig-
nificant as it means many programs will be
making a decision that will impact
their operations often for the next 10 years.
It is important that the evaluation process
is based on facts, not emotions or pre-
conceived biases. I often encourage the

program I am talking with to first develop
their mission requirements and then to rank
them in order of importance to assure they
are in compliance with their strategic plan
for the future. Requirements such as range,
speed, useful load, single or twin engine,
specialty mission equipment needs, number
of patients and crew, IFR or VFR, unique
weather considerations, DOCs are often
included in the proposals I review. These are
all important for every program, but fre-
quently the decision is based on the bottom
line…how much money has been allocated.
A program is often faced with difficult deci-
sions on what can be eliminated or reduced
in order to meet that magic number.

One area that is often overlooked is that
intangible aspect of customer and product

support. Here again is the common theme of
this article, remember to look at the past.
The availability of a helicopter in the air
medical industry is more than about the
bottom line for those that have to listen to
the frantic caller asking for help and being
told the helicopter is out of service.
Maintenance is a normal and vital part of
ensuring the safety of the program. An air
medical program often markets itself on
response times along with the expertise of
the team on board the helicopter. A referring
agency can forgive an occasional missed
flight, but their patience and confidence will
wane with repeated failures.

Bell Helicopter’s history of being voted
number one in ProPilot’s customer support

survey for the last nine years is one
of those historical aspects I encour-
age a program to consider in the
evaluation process. This monu-
mental effort was recently validated
in Rotor & Wing’s independent mar-
ket perception survey (July, 2003)
in which Bell Helicopter again was
far and beyond rated highest in cus-
tomer and product support. When
working through the evaluation
process, it is important to review the
OEM’s ability to offer 24/7 parts
availability as well as the ability to
speak to someone for assistance.
Our customer support representa-
tives are in the field available to
answer their phone any time of the
day or night, seven days a week.

It is no secret that a large num-
ber of Bell Helicopters currently
operating in the air medical applica-

tion are older models (206, 222, 230 and
early 412s). And yet, I am often told by cus-
tomers using the older aircraft how well Bell
continues to support them to help ensure
their availability. What might not be known
is how serious those that pull the parts in
the warehouse take it when they learn of an
EMS AOG. One of my peers had to dodge a
fast moving forklift with the driver apolo-
gizing but saying she had to hurry for there
was an EMS helicopter waiting for a part!

As Bell Helicopter looks to their future
with the development of a new product line,
our CEO, Mike Redenbaugh, has made his
philosophy clear. We will continue to
support the current fleet and even make

Reflections on the PAST … and a Look to the Future
Sandy Kinkade, EMS market segment manager

Continued on page 13

St. Alphonsus Life Flight in Boise, Idaho
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BBell Helicopter has manufactured over

10,000 airframes of the Legacy

Helicopter, the UH-1H “Huey.” These

aircraft have been utilized in foreign

wars, flight training and numerous

other military applications, now they

have found their way into the public

sector. Bell Helicopter has engineered a

mid-life update for these helicopters,

UH-1H-II. “Huey II” This mid-life

upgrade consists of several structure

modifications (drive system update and

a powerplant upgrade). These upgrades

eliminate a lot of the problems 

maintaining a forty-year-old helicopter.

If you’ve tried to purchase dynamic

components or drive system compo-

nents, then you know they’re just

running short on availability. With the

UH-1H-II modification operators now

have current production parts available

for replacement and spares. Also avail-

able with the upgrade are Original

Equipment Manufacture (OEM) publi-

cations, Customer Service Representa-

tives (CSR) and Product Support

Engineering (PSE).

Bell Customer Service Facilities

(CSF) with medium helicopter structur-

al experience may install the Huey II

kit. Bell Helicopter estimates approx-

imately 2200 hours are required

to install the kit. The kit does not

require an airframe-peculiar fixture for

upgrade; the only required fixture is

available with the Huey II kit. With the

incorporation of the Huey II kit, com-

plex logistic problems are minimized.

Numerous parts and components for

the existing UH-1H are in limited

supply; therefore future procurement

will be limited.

Benefits of the
upgrade are:
1. New Tractor Tail Rotor Hub &

Blade Assembly

2. New 3.5" Tail Rotor Driveshaft and
Hanger Bearings

3. Upgraded Transmission (1290 shp)

4. New Upgraded Rotating Controls

5. New 212 Main Rotor Hub Assembly

6. New Hydraulic Actuators

7. Increased gross weight 10,500 lbs.
internal (11,200 lbs. External).
(UH-1 9500 lbs.)

8. New 212/412 Lift Beam

MAINTENANCE
CONCEPT:
Inspections
1. 25 Hour

2. 150 Hour

3. 300 Hour

4. 24 Months

5. 3100 Hour (Transmission
Inspection) 

Released military Safety of Flight (SOF)
messages written against the UH-1H
are relieved due to the incorporation of
the Huey II kit.

1. SOF UH-1-00-05 Inspect
Tailboom Vertical Fin Spar elimi-
nated due to installation of the
212 Tailboom

2. SOF UH-1-00-06 T53 Turbine
Wheel Components eliminated due
to the exchange and upgrade to the
– 703 engine with the appropriate
Service Bulletins incorporated.

3. SOF UH-1-00-07 Inspect
Tailboom Vertical Fin assembly
Eliminated due to installation of the
212 Tailboom

4. SOF UH-1-00-08 Inspect 42°
Gearbox Eliminated due to 212 42°
Gearbox installation

5. SOF UH-1-01-01 Life limits/
Critical Rotating Turbine
Components

LIFE AFTER 40 FOR UH-1H “HUEY” By A Kelley
Project Engineer,

Model 214/Surplus Military

OVERHAUL INTERVALS:
NOMENCLATURE HUEY II UH-1H
Main Rotor Hub Assembly 2400 Hours 1200 Hours
Transmission 6000 Hours 2000 Hours
42° Gearbox 5000 Hours 1500 Hours
90° Gearbox 5000 Hours 1200 Hours
Scissor & Sleeve Assembly Conditional 1200 Hours
Mast Assembly 5000 Hours N/A (1500-Hour 

retirement)
The Huey II Airworthiness Limitations:

NOMENCLATURE HUEY II UH-1H
Main Rotor blade 4,000 Hours 2500 Hours
Yoke 10,000 Hours 7200 Hours

Or 265,000 RINs
Outboard Strap Fitting 3600 Hours 2400 Hours
Mast Assembly 15,000 Hours 1500 Hours (uses 

Or 300,000 RINs Hub Springs, not 
installed on Huey II)

Elevator Assembly N/A 3600 Hour
Elevator Horn Assembly N/A 4800 Hour

Continued on next page
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Over 100 Commercial Bulletins have been addressed and

resolved by numerous changes into the Commercial equivalent

components of the Huey II upgrade program. Direct Operating

Costs (DOC) are reduced by the increase in retirement and over-

haul intervals. The flight safety is improved by the Huey II

upgrades. Huey II performance and gross weight is increased

compared to the UH-1H. Bell Helicopter and Honeywell will sup-

port the Huey II with Technical, Logistic Support and

Maintenance/Flight Training. 

The UH-1H-II is widely accepted by customers around the

world and has found a new purpose in life; they’re now oper-

ating in New York State, Colombia, Peru, Philippines, Bolivia,

Pakistan and in the near future the Dominican Republic and

Greece. These aircraft perform various missions for their

operators. 

… Continued from previous page

Colombian Army to
Expand Huey II Fleet 
to Thirty-three
After more than a year of intense lobbying in both Bogotá and
Washington, DC, the US State Department purchased eight
Huey II kits in October 2003 for the Colombian Army
(COLAR). Once these kits are installed in UH-1H platforms,
the COLAR will have a fleet of 33 Huey II aircraft. 

The US government has been providing economic and
material assistance to the Colombian Army in support of
Colombia’s war on narco-terrorism for several years. Bell’s
Huey II, a modernized UH-1H with significant increases in
power and reliability, has become the workhorse of this ongo-
ing effort. Every day these ships are used to transport troops
into and out of combat zones where pitched battles are waged
in some of the most remote and inaccessible terrain in the
Western Hemisphere.

The re-engined Huey II has proven that it is well suited to
the hot and high conditions in this South American country
that contains both rugged Andean mountains and nearly
impenetrable jungle lowlands. These regions have become the
refuges of the guerilla forces waging an undeclared civil war
on the Colombian government.

These particular Huey IIs are destined to a new mission:
protection of the oil pipeline that is a critical component of
Colombia’s export economy. The pipeline comes under attack
by the narco-rebels regularly, and it is estimated that the
attacks cost the government approximately US$500 million
each year in lost revenues. The COLAR has been given a mis-
sion to fly regular patrols along the portions of the pipeline
that are attacked most frequently. The helicopters involved
will transport COLAR soldiers to hotspots and must be
rugged enough to survive hostile fire while still completing
their missions.

Colombia is the largest operator of Huey IIs in the world.
The Air Force has 8 units, the National Police have 33 (they
also purchased one new kit in 2003), and the Army will soon
have 32 after these latest ships are delivered. 

By Eric Wasson, Sales Manager Latin America



Rotorbreeze 6 March 2004Rotorbreeze 6 March 2004Rotorbreeze 6 March 2004Rotorbreeze 6 March 2004Rotorbreeze 6 March 2004

T

New York State
FISH STOCKING
The New York State Department of Environmental Conservation

(DEC) maintains several fish hatcheries, which provide fish

(mostly trout but some salmon and other species) to replenish

stocks in selected, heavily fished New York state waters. Most

stocking is done by truck or boat; however some remote ponds

and streams are un-

reachable by surface

vehicle and therefore

helicopter becomes the

only means to supply

500 pounds or more

of fish. Further, some

of the lake stocking

can be done more rap-

idly and efficiently by

helicopter than by

boat or truck.

Since the NYSP is the only NYS

agency operating helicopters, a NYSP

helicopter will rendezvous with the

DEC fisheries trucks at a scheduled

launch site. Fish are transferred by

scaff into holding tanks in the cargo

compartment of the HUEY II. The

Tanks are equipped with aerators

running off the aircraft electrical

system. Once loaded, the fixed

float-equipped aircraft will fly to

the designated water or waters

(normally less than 30 minutes)

where a crewmember seated in the

cargo area will

scaff fish through

the hell hole and

out the underside

of the HUEY II.

Depending on the

size of the water,

the number of

scaff loads to be

stocked and the

sea state the pilot crew will either land on the

water or make a low, slow pass (approximately

5', 20KIAS).

Fish stocking is conducted in the spring and

fall each year, takes place over a period of about

three weeks and will entail 10–20 launch sites

and as many as 100 waters during each season.

By Jay Fuller
NYSP Safety Officer/Pilot (retired)

ALEA Coordinator
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Discussing 206 TT Straps – Again
We continue to receive inquiries about relief from the 24-month
calendar life of 206 Torsion - Tension (TT) straps, one of the more
consistent sources of customer feedback and requests for improve-
ment. I would like to take this opportunity to offer the following
discussion and hopefully to contribute improved clarity to the sit-
uation.

No argument, retiring the TT straps at 24 months with little
flight time adds to the Direct Operating Cost (DOC). In offering the
Bell position on the 206 TT strap, I would like to review the histo-
ry that gives rise to the current situation, then discuss certification
issues, the OH-58 strap and finally status the action to yield
improvement. 

Those readers who are familiar with Alert Service Bulletins
(ASB) will remember the current 1200-hour retirement life was
imposed in August of 1976 following an accident in which failure
of the strap was suspect. In the first 11 years of service and over
seven million flight hours on the 206,
three accidents occurred in which the
TT strap was implicated. Bell
Helicopter improved the strap coating
and issued an ASB imposing a six-
month retirement life on specified TT
straps. The current 24-month calen-
dar retirement life followed in June
1980, applicable to all TT straps after
another accident resulting from strap
separation. This most recent failure
occurred on a Bell 212 in which the
TT strap had been in service for 2140
hours over 22 months. 

Since the imposition of the 24-month calendar life, many cus-
tomers have expressed their dissatisfaction with the calendar life.
In response, Bell has evaluated numerous straps from offshore and
onshore mission environments alike. Through destructive testing
these evaluations have confirmed that a reduction in residual
strength occurs in service, and invariably identified varying
degrees of internal fretting corrosion. Unfortunately, neither of
these two conditions can be identified through normal inspection. 

Since corrosion was implicated in those early strap failures, and
since fretting corrosion has been found on in-service straps, the
presence of corrosion quite simply precludes a certified life increase
for the existing strap. Some customers have suggested that since
the failures occurred offshore, why not limit the life only for that
environment? In aircraft certification terms, it is not possible for
different retirement lives to be assigned a given part number con-
tingent upon the operating environment. Therefore just as in all
published retirement lives, the existing 24-month retirement life
results from the worst known case. Suitably of the retirement life
is validated by the safe operational history since 1980 with no in-
service failure of a strap; surely all agree that not even the odd
strap failure is tolerable.

Another probing question often posed is “Why does the OH-58
operate safely with no 24-month calendar retirement life?” In
keeping with our communication protocol, Bell Helicopter advised
the US Military of the TT strap history and recommended the 24-
month life as in the commercial fleet. The US Military controls the
type certificate for military helicopters and, in this case, elected to
not impose the 24-month calendar life. It is possible that OH-58
aircraft operate well enough within the “safe side” of the worst-
case condition on which Bell bases the 24-month retirement life.
Nevertheless, Bell Helicopter remains convinced that it is desirable
to err on the side of caution, and that considering the factual his-
tory it is prudent to maintain the 24-month calendar life retirement
of this TT strap. In the spirit of responding to customer feedback,
Bell Helicopter has embarked on numerous design changes to
extend the 24-month calendar life. Sealing the strap cavity, carbon
fiber and other strap materials have been evaluated in the past

with unsuccessful results. 
Apart from a complete new rotor

system design (eliminating the TT
strap completely), the latest design
consideration is in field evaluation and
uses a steel alloy that is more resistant
to fretting corrosion. The first field
specimens have been returned for con-
ditional and destructive test, and the
final phase of field evaluation has
begun. If this evaluation is successful,
our intent is to introduce the new strap
and extend the life as much as can be
reasonably demonstrated with appro-

priate concern for safety. Our hope is to achieve at least 36 months
of calendar life, and possibly more. 

Due to several factors, it is difficult to offer a firm date for avail-
ability of a new strap with extended life. Unlike a retirement life
counted in fatigue cycles, a calendar life cannot be easily accelerat-
ed; the pure calendar nature of the life requires that we operate
straps for the proposed life in months. We then perform destructive
test to determine remaining life, prepare the necessary reports, and
submit for approval of the test results. Finally, after the qualifica-
tion process completes, the procurement process and spares lead-
time pace the availability of the new strap. May it suffice to say
that in view of the considerable interest from our customers, Bell is
expediting this entire process and will announce success at the ear-
liest opportunity.

In conclusion I hope you agree that, in the interest of
flight safety, it is best for the existing life to apply to this strap
assembly. In HAI Manufacturers’ Technical Briefings, Mainten-
ance Conferences, and various customer meetings, the TT strap
life issue has been conspicuous by high level of interest and I, for
one, look forward with great anticipation to the day when this
DOC driver is defeated.

By Don Maguire
Manager, PSE Light
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DESTROYED AIRCRAFT
The following Bell Helicopter aircraft identification data
plates have been returned to Bell, were subsequently
destroyed and documented as such. The serial numbers have
been retired. Additionally, Bell has recommended to the cer-
tification offices of the FAA and Transport Canada that the
aircraft serial numbers be removed from the applicable type
certificate data sheets.

Model Serial Number
206B . . . . . . . . . 3523, 4129
206L-4 . . . . . . . 52144
222 . . . . . . . . . . 47038
222U. . . . . . . . . 47539
407 . . . . . . . . . . 53139, 53471
UH-1D. . . . . . . . 4959, 9098

The following Bell Helicopter aircraft were reported by official
aviation investigation authorities as destroyed. Based upon
that finding, Bell has recommended to the certification offices
of the FAA and Transport Canada that the aircraft serial
numbers be removed from the applicable type certificate data
sheets.

Model Serial Number
206B . . . . . . . . . 501, 1454, 1714, 1761,1980, 2224
OH-58A . . . . . . 40674
212 . . . . . . . . . . 30613

It is very important that owners and operators understand
the significance of an aircraft officially reported by an acci-
dent investigation authority as destroyed, or where the air-
craft data plate has been destroyed. Bell Helicopter furnishes
listings of destroyed aircraft and destroyed data plates as a
service to customers, the FAA and Transport Canada and
worldwide certification authorities. Bell does not represent
that these lists constitute all of the aircraft or data plates that
have been destroyed. Listed are only those aircraft where Bell
has recently received final reports from official accident
investigation authorities describing the aircraft as destroyed
or where Bell has destroyed the aircraft identification plate as
requested by others.

Need Help?
HERE’S HOW TO CONTACT US
Bell Helicopter Light, Intermediate, Medium, Military

Surplus and 214 Series Helicopters Product Support

Engineering takes pride in responding to customers’

requests in a timely manner. To achieve this, we have

organized the department into groups defined by aircraft

type. This format allows our Product Support Engineers

to perform their duty within their specialized line of

expertise. 

The arrival of electronic mail and increasing use as a

means of communication brings the necessity to create

dedicated e-mail addresses for each group within

Product Support Engineering. Directing your inquiries to

these addresses will ensure you that your inquiry is

directed to the best person for the job. By sending your

requests to one specific person, you are at risk that this

particular person might be out of the office, in which

case your mail would not be accessed until the return of

that person. To avoid this unpleasant experience, please

use the proper group address shown below, which

remains the best way to reach us. We have personnel

assigned who receive and process incoming e-mails

several times a day. 

The following group e-mail addresses, phone and
Fax numbers are identified by type aircraft in each
dedicated group. 

pselight@bellhelicopter.textron.com 
(E-mail for models 47, 206, 407)
Phone 450-437-2862 or 800-363-8023
Fax 450-433-0272 (for models 47 & 206)
450-971-6407 or 800-243-6407 (for model 407)

pseinter@bellhelicopter.textron.com 
(E-mail for models 222, 230, 427, 430)
Phone 450-437-2077 or 800-436-3036 
Fax 450-433-0272

psemedium@bellhelicopter.textron.com 
(E-mail for models 204, 205, 212, 412)
Phone 450-437-6201 or 800-363-8028 
Fax 450-433-0272

psemil214@bellhelicopter.textron.com 
(E-mail for models 214/Surplus Military)
Phone 817-280-2481 
Fax 817-280-2635 (for model 214) 
Phone 817-280-8779 
Fax 817-280-2635 (for model OH-58A/C) 
Phone 817-280-4074 
Fax 817-280-2635 (for model UH-1 series military
surplus & Huey II ) 

ROTORBREEZE is a quarterly publication of Bell Helicopter
Textron Inc., a subsidiary of Textron Inc., P.O. Box 482, 

Fort Worth, TX 76101. Telephone: (817) 280-4963
E-mail: mdewey@bellhelicopter.textron.com
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It is difficult to speculate on the “why” behind the influx of ques-
tions regarding the apparent difference in function when statically
flapping the Bell 407 tail rotor and comparing the results with the
Bell 206. Perhaps 407 pilots and maintainers are more inquisitive
than before? Perhaps pilots and maintainers are so familiar with
the venerable Bell 206 that differences observed on similar aircraft
merely stand out. Whatever the motivation behind the question,
Product Support Engineering has received more than passing inter-
est in the rationale behind the difference in flapping characteristics
when compared statically. 

Normally discussion and explanations of aerodynamic design
features are found in scientific papers prepared by Ph.D. engineers.
However, judging from the level of questioning on this subject, we
thought a Rotorbreeze article was appropriate. Thanks and great
recognition go to colleagues in Bell Helicopter Rotor Dynamics,
Engineering group, who graciously deciphered the “PhD-ese” into
an article reasonably well understood even by your humble PSE
servant.

The flapping hinge angle is referred to as the “delta-3” angle,
and it causes the rotor to change blade pitch when the rotor flaps
dynamically. To test this theory, simply flap a tail rotor statically
and observe the change in pitch relative to the axis of rotation. You
will notice the Bell 407 utilizes a flapping hinge angle that differs
from the Bell 206. As you may also notice, on the Bell 206, the
delta-3 hinge angle is +45 degrees, while on the Bell 407, it is –30
degrees. In other words, the 206 has a positive 45-degree delta-3

hinge angle, which reduces blade pitch as the rotor flaps
upward, while the 407 has negative 30 degree delta-3 hinge
angle which increases blade pitch as the rotor flaps upward.
In this case when considering the plane of rotation of the tail
rotor, the reference to the blade flapping upward refers to
the direction of the lift generated. 

Although it is not intuitively obvious, both types of
delta-3 hinges are effective in reducing tail rotor flapping
under all conditions, including high-speed flight. The reason
is that a teetering, 2 bladed tail rotor with 0 degree delta-3
hinge has a flapping natural frequency at 1/rev. Since the
aerodynamic loads on the tail rotor are predominately at a
frequency of 1/rev, the flapping response is large due to the
fact that the natural frequency is in resonance with the aero-
dynamic loads. The delta-3 hinge is used to modify the flap-
ping natural frequency and move it away from resonance
with the aerodynamic loads. The +45 degree delta-3 hinge
angle on the Bell 206 increases the flapping frequency above

1/rev, while the -30 degree delta-3 hinge angle on the Model 407
reduces the flapping frequency below 1/rev. Both approaches shift
the natural frequency away from 1/rev and reduce the flapping
amplitude by eliminating the resonance condition. Comprehensive
analyses as well as flight test data support this statement. 

As Bell has evolved our product line, we have become more
knowledgeable in the technology of rotor and drive system design,
and the complex aerodynamic and dynamic interactions that must
be considered when developing a new configuration. The delta-3
hinge is one of the design parameters that can influence both the
dynamic and aerodynamic characteristics of the aircraft. We use a
negative delta-3 hinge angle not only on the Bell 407, but also the
Bell 206L-4 high altitude kit, the Bell 222, 230, 430, the Bell 205,
212, 412, 214B and 214ST. The negative delta-3 hinge is not lim-
ited to commercial aircraft, and is used successfully on military Bell
products including the Bell 406 Combat Scout, the UH-1N Huey,
AH1T and AH1J Cobra attack helicopters. 

Therefore the Bell 407, in differing from the 206 delta-3 hinge
type, is not exhibiting an unusual design, but rather uses a very
mature and successful design proven after millions of flight hours
on many and varied aircraft used in virtually every mission known
to helicopter operations. Thank you for your interest and “hats off”
to those astute and observant customers who picked up on this
very subtle design difference.

improvements to help our customers remain successful in what-
ever mission the helicopter is utilized. 

I encourage you to not lose sight of the many factors that
helped your air medical program reach the success you are
enjoying as you move forward. The aircraft is one component of
the success, and another is the manufacturer that stands behind
their product and has committed itself to assuring your safety,
reliability, and financial stability to help you perform the
life saving missions so many people around the world have
witnessed, either first hand or via the always present media. 

Fly Smart, Fly Bell

AirMed in Salt Lake City, UT

What is it about the Bell 407 Tail Rotor Flapping Hinge?

Article Prepared by: Bell 407 Support Staff

Reflections … Past/Future (Cont. from page 3)
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Q: If I remove a 206-340-300-107 Main Drive Shaft from a 407
and discover that it has been miss-installed, in respect to its
orientation, as required in ASB 407-01-45, what should I do?

A: ASB 407-02-45 indicates that the 206-340-300-107 Main
Driveshaft be oriented in a specific direction when installed.
The ASB indicates that, “The end of the drive shaft identified
with “end A” shall be installed on the transmission side.”

If at any time it is discovered that the orientation of the Main
Driveshaft is other than as stated in ASB 407-02-45, at your
convenience, correctly orient the Main Driveshaft. At the time
when the Main Driveshaft is correctly oriented, compose an
entry on the Historical Service Record (HSR) indicating that
this correction was performed. 

Q: I continually exchange my Main Drive Shaft every 1250 hours
per ASB 407-02-45. Is there a limit to the number of times
that I can exchange my Main Drive Shaft for a 0.0 TSO unit?

A: In accordance with Alert Service Bulletin 407-02-45, the 206-
340-300-105 Main Drive Shaft is required to be replaced at
1250 hours Time Since New (TSN) or Time Since Overhaul
(TSO) whichever comes first. In accordance with this ASB, the
/-105 & /-107 Main Drive Shaft can be exchanged with Bell
Helicopter, for a -107 Main Drive Shaft, at no cost to the
customer. 

This process will continue until Bell Helicopter introduces a
“Product Improved” Main Drive Shaft.

Bell Helicopter will continue to provide Main Drive Shafts on
an exchange basis even if the helicopter that the Main Drive
Shaft is installed on exceeds 5000 hours Time Since New. 

When Bell Helicopter introduces the “Product Improved” Main
Drive Shaft, an equitable method of pricing and distribution
will be determined.

Q: I need to replace the hand-held fire extinguishers on our
Model 412. What is the replacement part number and are
there any additional items required?

A: Replacement of the hand-held fire extinguisher depends on
the location. For LH post installation (behind copilot seat);
replace fire extinguisher P/N 50-091-1 with P/N 40000 (or
alternate P/N 600W) and replace the existing mounting
bracket with support assembly P/N 412-070-006-105;
replace P/N 50-064-1 fire extinguisher (used on Model 412
S/N 33101 thru 33213 and S/N 36001 thru 36109) with P/N
40000 (or alternate 600W) and use with the existing mount-
ing bracket P/N 50-091-3. For RH Floor installation (beside
pilot seat); replace fire extinguisher P/N 50-091-1 with P/N
40301R and replace the existing mounting bracket with sup-
port assembly P/N 412-070-006-109. Discard the mounting
bracket supplied with fire extinguisher P/N 40301R.

Q: On our 212 during shutdown, a loud noise or snap is heard
emanating from the rotor system during coast down.
Sometimes when we tie down the main rotor blades, this loud
snap is also heard. The noise cannot be repeated until the

aircraft is started up and again shut down. We have carried
out a thorough inspection of the head and blades but cannot
determine the source of this noise. 

A: This same scenario will occur on other medium model two-
bladed aircraft (204/205/UH1). Blade bolts that are dry or
corroded in the blade bolt bushing bore or grip tang bushings
will cause the noise that you are reporting. To correct the
problem, the blade must be removed and the blade bolt and
bushing bores visually inspected and cleaned thoroughly.
Apply CPC MIL-C-16173 grade 2 to the bushing bores and
fretting pad of the blade, grip tang and grip tang fretting pad
and the blade bolt shank. Reinstall and torque in accordance
with Maintenance Manual requirements.

Q: On the 206A/B & L series, there are differences in the respec-
tive model inspection programs. Does Bell have plans to make
the maintenance plans the same for those models? Also,
when will all maintenance manuals incorporate a 10% toler-
ance for maintenance action as in the 412 MM?

A: Bell is currently reviewing and aligning all Chapter 5 for the
light helicopters. In addition to correcting the discrepancies
that have accumulated over the years, Bell will make changes
to optimize the maintenance program. A statement will be
added to address the 10% tolerance for maintenance action,
similar to those currently in the 407 and 412 MM. We plan to
issue the revised, common inspections by year’s end.

Q: I recently took delivery of my new 206B3 and noticed that
there is a big strap doubler across the aft fuselage. How is it
possible that Bell delivers new aircraft with such repair? 

A: The outside strap doubler is in fact added to aircraft prone to
excessive number of landings such as military training heli-
copter. A limited number of airframe originally assigned to
the NTH program has been converted into a 206B3 commer-
cial. The result is that these aircraft benefits from the rein-
forcement. Unfortunately, there is no plan to offer the modi-
fication throughout the fleet.

Q: The rubber bumper on my 430 aft landing gear strap P/N
430-336-437-101 is damaged. Do I need to replace the com-
plete strap assembly?

A: No, you can replace only the elastomeric pad P/N 430-336-
437-115. The pad is retained to the support with 2 (two) bolts
NAS1351-3-6P and washers NAS1149f0332P.

Q: The forward hinge P/N 230-061-809-101 of the number 1
engine lower cowling contacts the engine bleed valve tube
P/N 23056648 as the cowling is being opened and closed on
one of my model 430 helicopters. What is the solution for this
problem?

A: Rolls-Royce has recently introduced a redesigned tube that
provides increased clearance between the forward hinge of
the number 1 engine lower cowling and the bleed valve tube.
The new bleed valve tube is part number 23076369. This
tube cannot be ordered directly from Rolls-Royce but must be
ordered through your local Aviall Inc. parts distributor. 

SHOPSHOPTalk
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DIRECT OPERATING COSTS FOR 2004

206B3 206L4 407 427 (4) 430 412
Fuel and Lubricants

Fuel (1) 42.00 57.00 69.00 103.50 132.00 169.50
Lubricants (3% of fuel costs) 1.26 1.71 2.07 3.11 3.96 5.09

Fuel & Lubr. Sub Total $43.26 $58.71 $71.07 $106.61 $135.96 $174.59
Labor (2)
Inspection 14.98 14.04 8.13 18.28 17.65 23.80
Overhaul (5) 6.63 6.34 9.10 6.58 4.17 6.81
Unscheduled and On-Condition 17.69 17.92 38.06 33.98 37.53 33.07

Labor Sub Total $39.30 $38.30 $55.29 $58.84 $59.35 $63.68
MMH/FH 0.79 0.77 1.11 1.18 1.19 1.27

Parts
Inspection 2.45 2.61 1.60 3.13 1.01 8.79
Retirement Parts 34.52 51.41 56.24 103.41 74.84 90.52
Overhaul 17.95 19.13 48.19 33.24 14.83 36.77
Unscheduled and On-Condition 30.86 53.14 64.02 75.47 91.85 161.24

Part Sub Total $85.78 $126.29 $170.05 $215.25 $182.53 $297.32

Airframe Sub Total $125.08 $164.59 $225.34 $274.09 $241.88 $361.00

Powerplant Direct Maintenance
Direct Maintenance Costs (6) 49.80 53.84 65.29 127.70 137.98 198.00
Line Maintenance Labor 3.33 3.33 3.33 6.00 6.67 16.75

Powerplant Sub Total $53.13 $57.17 $68.62 $133.70 $144.65 $214.75

Total Average Cost per FH $221.47 $280.47 $365.03 $514.40 $522.49 $750.34

2004 Direct Operating Cost Estimates (3)

Dick Dodge, Manager, DOC Programs
Integrated Support Solutions

O
Operating costs for 2004 see modest
increases this year, as the effect of this
year’s spares prices, engine manufacture
costs, and engineering changes work their
way through the various models. Overall
increases for bottom total DOCs range from
less than 1% for the Bell 412EP to 2.9% for
the Bell 427. 

Product Improvements
Our engineering and operations staffs

continue to work hard to improve reliability
and reduce costs fleet wide. Currently a large
effort focuses on the Bell 407 and Bell 427.
The BIG NEWS for this year is the recent
elimination of the 100-hour inspection for
FAA registered Bell 407s.This single change
reduces FAA registered 407s by $5.45 per
flight hour. This year’s estimate also bene-
fits from extensions on the tail rotor drive
system inspections, as we develop a more
robust drive train. The 407 tail rotor bearing
inspection recently extended from 25 to 100
hours removing significant labor costs plus

the inconvenience of downtime. Next on our
list for improvement is the tail rotor drive
coupling inspection program with a goal to
reduce your labor costs and downtime. Bell
Engineering is beginning work to improve
the Bell 427 rotor system and increasing the
overall performance and capabilities of the
aircraft. For now, however, the 427 grip
remains with a 1500-hour life limit until
those improvements are released.

Refining the Estimate with 
Field Data

As we recover timely data from Bell
Tennessee, our overhaul facility and our rotor
blade repair facility (Edward’s facility, R.B.I.
in Louisiana), I have been able to more accu-
rately predict overhaul costs on the Bell 407.
This year’s estimate provides more confi-
dence in 407 overhaul costs and blade repair
costs that the operator should experience.
With this real-time data available to us we
should be able to validate OC estimates for
the other models, as well in the coming year.

Engine Costs
The estimate for engine operating costs

(referred to as Direct Maintenance Costs –
DMCs by the engine guys) come to me
direct from the engine OEMs – Rolls-Royce
and Pratt & Whitney Canada. They asked
me to make sure that operators understand
that the engine OEM DMCs include
reserves for overhaul of the engine and
accessories, scheduled and unscheduled
maintenance costs and accruals for life lim-
ited parts. Costs associated with FOD,
excessive corrosion, or operating the engine
outside limits are not part of the DMC
buildup.

As always I invite anyone needing cost
information on the Bell fleet (in-production
and out-of-production aircraft) to give me a
call (Phone: 817-280-3542) or contact me
by e-mail (ddodge@bellhelicopter.textron.com).
I will do what I can to provide you data to
help with your cost analysis or budgeting
and planning. Fly safe and fly economical!

Notes: (1) Fuel costs calculated at US$1.50 per Gallon (2) Labor costs calculated at $50 per maintenance man-hour.
(3) Basic VFR helicopter. (4) Increased Gross Weight Kit adds $4.50 per FH.
(5) Overhaul labor consider $65/HR shop rate.
(6) Engine DMC represents total costs of maintenance including overhauls, accessory maintenance, unscheduled

maintenance, and accruals for scheduled maintenance and life limited parts. 
Costs due to FOD, excessive corrosion, or operating the engine outside limits are not included. 
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• We continued our technology readiness
for the MAPL line: rotor technology,
noise reduction, etc. 

• We upgraded leadership talent in com-
mercial business, particularly sales and
program management. Achieved our
ninth consecutive year of Number One
rankings in Customer Support by
Pro Pilot magazine. 

• We captured the essence of Bell’s cur-
rent strengths, legacy performance and
future commitment to excellence with
the Fly Smart Fly Bell campaign at
HeliExpo 2003. 

• The Bell/Agusta BA609 won the presti-
gious “Best of What’s New Award”
from Popular Science Magazine. 

• Achieved certification of the
Bell/Agusta AB139 which will make
first delivery in 2004

• The XV-15 was chosen to be placed on
the National Geographic Magazine
“Centennial of Flight” poster to be dis-
tributed internationally in conjunction
with the 100th anniversary of powered
flight.

These significant achievements this past
year demonstrated our employees desire to
be world class and I applaud their efforts.
Nevertheless, we can be even better and we

will continue to improve for the future. 
The priority for the future includes: First,

our customers: we are going to show our
current customers that they are our top
priority. The strategy here is rather simple
in concept and difficult in application. What
it means is that we are going to put more
energy and attention on taking care of our
customers in both the military and commer-
cial arenas. Second, we will demonstrate
the ability to deliver on existing programs
while advancing technology and product
offerings for the future, and leverage these
advancements for the benefit of both
military and commercial products. Third,
we will be extremely candid with ourselves
about the reality of the aerospace industry
and the competition. The strategy is: use
the reality of where we are today to
drive improvements. We will also look at
the business from outside in and inside
out. Some of our product offerings need to
be refreshed. We are looking for improve-
ments in our overall integrated supply chain
on the hardware side. We are also going to
examine our administrative processes from
Marketing & Sales through Engineering and
from Finance to Human Resources. We will
look for ways to be more efficient. Finally,
We are going to place a high degree of
accountability and ownership on our people.
The strategy is: bet on the people and we
will win. There will always be focus on

tools and processes, but at the end of the
day, the people make it happen. We must
challenge and stretch people to achieve new
heights. We must assist our people to gain
experience with new tools and concepts,
such as process mapping, quality function
deployment, critical-to-quality assessments
and failure-modes-and-effects analysis.
I have implemented an internal policy sum-
marized in five steps.

“Walk the Talk”— Living the Bell
values ... making the tough decision
and staying the course
“Meet our Commitments”—
Operating with conviction … seeking
accountability and delivering results. 
“Act with Velocity”— Moving quickly
in the right direction … begin with the
end … making complex simple. 
“Take on Risk”— Learning a new
way … not being 100% certain …
being willing to bring about the
“genius of the AND” … supporting
those that take risks.
“Love the Business”— Means having
passion ... belief and pride … being
part of making us the premier vertical
lift aircraft company — bar none. 

This represents our commitment to our cus-
tomers and our primary focus.

“Customer First, Always”

“Red” Redenbaugh
(Continued from page 2)

LA Fire Department 412 in Award Winning Photograph
Photo by Sheldon Cohen


