National Transportation Safety Board
Aviation Accident Final Report
Location:

Dardanelle, California

Accident Number:

WPR18LA242

Date & Time:

August 25, 2018, 15:45 Local

Registration:

N512TA

Aircraft:

Bell 212

Aircraft Damage:

Substantial

Defining Event:

Flight control sys malf/fail

Injuries:

1 Serious

Flight Conducted
Under:

Public aircraft

Analysis
The pilot was conducting water bucket operations when he heard a one-per-revolution
whispering sound emanating from the helicopter. He elected to return to the helibase and
accepted the Air Attack controller’s offer to escort him back. While en route to the helibase, at
an airspeed about 60 knots, the whispering sound evolved into a vibration that progressively
worsened. The pilot then elected to land as soon as possible at a nearby location. Upon arrival
to the precautionary landing site, the vibration momentarily stopped and was followed by a
loud bang, an aggressive vertical vibration, and a loss of control. The helicopter impacted steep
mountainous terrain and rolled once onto its left side. The occupants of the escort helicopter
observed the accident helicopter nose over about 20° to 30°, followed by a 360° flat turn before
it impacted the terrain.
Examination of the wreckage revealed that multiple components of the main rotor control
system had failed along with a span-wise failure of one of the main rotor blades. The drive link
associated with the failed rotor blade had failed in overload at its lower lug and swashplate
trunnion bearing. The outer race of the trunnion bearing exhibited brinelling consistent with
axial movement of the inner section of the bearing. The inner section of the trunnion bearing
separated from the rotating swashplate along with the lower lug of the drive link.
Gouges and impact marks found on the arms of the non-rotating swashplate were likely made
from the lower lug of the drive link as the inner section of the trunnion bearing began to pull
out of the outer race. Contact of the lower lug with one of the arms of the non-rotating
swashplate likely resulted in the overload failure of the drive link. These liberated components
were not recovered.
The in-flight failure of the swashplate drive link resulted in the loss of control of the associated
main rotor blade. The uncontrolled blade, free to move out of track with the other controlled
blade, resulted in at least a partial loss of control of the main rotor system. The associated
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vibrations from the out-of-track rotors likely resulted in the failure of the swashplate support
and the total loss of control of the helicopter.

Probable Cause and Findings
The National Transportation Safety Board determines the probable cause(s) of this accident to be:
An in-flight failure of the trunnion bearing and subsequent failure of the drive link and
swashplate support, which resulted in the loss of helicopter control.

Findings
Aircraft

Main rotor blade system - Fatigue/wear/corrosion

Aircraft

(general) - Damaged/degraded
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Factual Information

On August 25, 2018, about 1545 Pacific daylight time, a Bell 212 helicopter, N512TA, was
substantially damaged when it was involved in an accident near Dardanelle, California. The
pilot was seriously injured. The helicopter was operated as a Title 14 Code of Federal
Regulations Part 133 external load flight.
The helicopter was operated by Trans Aero LTD and was under contract to support the
US Forest Service. The pilot reported that he had flown the helicopter for about 13.5 hours in
the previous 2 days without incident. On the day of the accident, he first conducted support
flights, then configured the helicopter for water bucket operations. He departed for the Boulder
Lake dip site which was about 35-40 miles away from the helibase. While conducting water
bucket operations at the dip site, he heard a “one per revolution” whispering sound that he had
not heard before. He released the water load and departed the dip site and recalled that
everything felt correct at that time.
He contacted the Air Attack controller (controller) and requested to return to the helibase. The
controller, who was a passenger in another helicopter, cleared the pilot to return to the helibase
and elected to escort the accident helicopter. Shortly after the return flight began, at an
airspeed about 60 knots, the pilot began to feel a one-per-revolution vibration, and the
helicopter began to shudder. When he noticed that it had changed from a noise to something
that he could feel, he elected to land as soon as possible. The vibration steadily increased in
intensity as the flight continued. Just prior to arriving at the landing area, the vibration
stopped momentarily. He then heard a loud bang followed by an extremely aggressive vertical
vibration, along with a substantial nose-down pitch attitude. He described the feeling as a
“one-foot hop that felt like he was being hammered.” He stated that he still had [engine] power
but it did not feel like he had control of the helicopter. The helicopter struck the terrain, rolled
once, and came to rest on its left side. He then tried to shut down the engines, pulled both fire
T-handles, and switched the fuel shut-off valves and boost pumps off. He then exited the
helicopter unassisted.
The controller reported that he was in the left front seat of an A-Star helicopter when he
received a radio call from the pilot of the accident helicopter, requesting to go back to the
helibase. He cleared the helicopter back at an altitude of 9,500 feet mean sea level (msl). The
pilot then requested to maintain low level and wanted to follow the road back. The controller
found that odd and offered to visually follow him back to the helibase. The pilot accepted. The
A-Star joined with the helicopter and the pilot reported that all the gauges were good, but he
felt a hop. The controller suggested a closer landing site called H1, which the pilot accepted.
The controller then passed the helicopter on the left, overflew H1 and began a climb to the right
to observe the helicopter land. The controller heard the pilot state that “it smoothed out.”
Shortly after, the A-Star pilot stated, “he lost it.” The controller saw the helicopter about 500 ft
above ground level, in a nose-down attitude of about 20°-30°. The controller could hear the
pilot over the radio “grunting as if he were fighting to control the helicopter.” The controller
saw the helicopter’s nose come back up as the helicopter made a slow left 360° turn while
losing altitude. He saw the helicopter hit the terrain in a left-side low attitude, roll once, and
come to rest on its left side.
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The helicopter came to rest on steep mountainous terrain that had previously burned from a
wildfire. At least one of the two engines remained running. All major components were found
in a debris area of about 100 ft by 100 ft. The longline holding the water bucket remained
attached to the helicopter cargo hook. The line looped over the top of the fuselage and ran
uphill to the water bucket. According to a US Forest Service law enforcement officer who arrive
shortly after the accident, the engine continued to run for about 1.5 hours.
According to a Federal Aviation Administration (FAA) representative and an aviation safety
inspector for the US Forest Service who examined the helicopter at the scene, they observed
the swashplate had separated from the swashplate support and significant damage and metal
transfer/deformation to the area where the swashplate support to gimble assembly mounts
were previously attached. Evidence at the scene indicated the main rotor mast only rotated one
to two revolutions, coming to a quick stop after the first main rotor contacted trees and rocks,
as one blade was destroyed and the other blade was nearly intact.
Members of the National Transportation Safety Board (NTSB), FAA, and the helicopter
manufacturer examined the helicopter after it was taken to a recovery site. Examination of the
fuselage revealed no preaccident mechanical anomalies or failures that would have precluded
normal operation. The engines were not examined due to the pilot’s report of the helicopter
still making power.
The helicopter was equipped with a semi-rigid main rotor system with two original equipment
manufacturer main rotor blades, serial numbers A-7749 and A-7774. Both blades were
installed on the helicopter at 6,217.9 hours. Examination of the main rotor blades revealed
blade A-7774 exhibited an overload fracture along the edges of skin doublers and along or
adjacent to the aft face of the spar. Some of the main rotor blade fracture surface features were
consistent with multiple contact events between the spar and after body. Blade A-7749
exhibited spanwise bending and wrinkling along the entire span. There was a hole created near
the tip of the blade and a section of the honeycomb afterbody was fractured near the blade tip.

Page 4 of 12

WPR18LA242

Figure 1. Photo of an exemplar main rotor control system like the accident helicopter (Source:
the internet).
Each of the main rotor blades had an associated drive link attached to the rotating swash plate
by a trunnion bearing, as shown in figure 1. The swash plate assembly was attached to the
swash plate support via the gimbal ring and two clevises.
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Figure 2. Image of the drive links and the rotating swashplate (Source: the FAA).
Examination of the main rotor control system revealed that a swashplate drive link (serial
number HE-017) was fractured at the clevis (lower lug) used to attach the drive link to a
trunnion bearing mounted to the rotating swashplate. The lower lug and the inner race of the
trunnion bearing separated from the rotating swashplate and were not recovered. The trunnion
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bearing’s outer sleeve remained attached inside the rotating swashplate. The outer drive link
(serial number RR19-1373) remained attached to the rotating swashplate at its trunnion
bearing (see figure 2).

Figure 3. Image showing the swashplate support and the underside of the non-rotating
swashplate (Source: the FAA).
The swashplate assembly separated from the swashplate support at the two fractured clevises.
The four liberated clevis tangs remained attached to the gimble ring inside the swashplate. The
collective sleeve exhibited damage consistent with multiple contacts from the gimble ring (see
figure 3).
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Figure 4. Image showing the swashplate assembly.
Both arms of the stationary swashplate exhibited contact marks with shiny metal exposed. One
of the arms exhibited multiple gouges on the top of the arm, consistent with contact from a
rotating object (see figure 4).
The swashplate assembly and the swashplate support were examined by the NTSB’s Materials
Laboratory. Examination of the swashplate support and the four liberated clevises revealed
that there were indications of necking and tearing adjacent to the fracture faces, consistent
with local plastic deformation. The fracture faces on some of the clevises also exhibited
battering and smearing. These features were consistent with post-fracture impact damage
between the fragments and the support.
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Figure 5. Image of the accident trunnion bearing outer race and an exemplar trunnion bearing
outer race (Source: Bell Helicopters).
Examination of the swashplate drive links and the trunnion bearing outer sleeve revealed that
the drive link HE-017 lower lug had fractured because of overload. The trunnion bearing outer
sleeve was sectioned and examined and revealed evidence of brinelling which resulted from an
axial impact or multiple impacts from the inner side (see figure 5).

History of Flight
Approach

Flight control sys malf/fail (Defining event)

Approach

Loss of control in flight

Approach

Attempted remediation/recovery

Maneuvering-low-alt flying

Collision with terr/obj (non-CFIT)
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Pilot Information
Certificate:

Airline transport

Age:

43,Male

Airplane Rating(s):

Single-engine land; Multi-engine
land

Seat Occupied:

Left

Other Aircraft Rating(s):

Helicopter

Restraint Used:

5-point

Instrument Rating(s):

Airplane; Helicopter

Second Pilot Present:

No

Instructor Rating(s):

Airplane single-engine; Helicopter;
Instrument helicopter

Toxicology Performed:

No

Medical Certification:

Class 1 Without
waivers/limitations

Last FAA Medical Exam:

November 21, 2017

Occupational Pilot:

Yes

Last Flight Review or Equivalent:

March 14, 2018

Flight Time:

(Estimated) 4788 hours (Total, all aircraft), 950.4 hours (Total, this make and model), 4613
hours (Pilot In Command, all aircraft), 87.5 hours (Last 90 days, all aircraft), 46.5 hours (Last 30
days, all aircraft), 10.3 hours (Last 24 hours, all aircraft)

Aircraft and Owner/Operator Information
Aircraft Make:

Bell

Registration:

N512TA

Model/Series:

212 No Series

Aircraft Category:

Helicopter

Year of Manufacture:

1977

Amateur Built:

Airworthiness Certificate:

Normal

Serial Number:

30863

Landing Gear Type:

Skid

Seats:

11

Date/Type of Last Inspection:

August 23, 2018 Unknown

Certified Max Gross Wt.:

11200 lbs

Time Since Last Inspection:

13 Hrs

Engines:

2 Turbo shaft

Airframe Total Time:

6530.02 Hrs at time of
accident

Engine Manufacturer:

Pratt & Whitney

ELT:

C126 installed, activated

Engine Model/Series:

PT-6T-3B

Rated Power:

1800 Horsepower

Operating Certificate(s)
Held:

Rotorcraft external load
(133), On-demand air taxi
(135)

Registered Owner:
Operator:
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Meteorological Information and Flight Plan
Conditions at Accident Site:

Visual (VMC)

Condition of Light:

Day

Observation Facility, Elevation:

KCPU,1328 ft msl

Distance from Accident Site:

45 Nautical Miles

Direction from Accident Site:

270°
10 miles

Observation Time:
Lowest Cloud Condition:

Clear

Visibility

Lowest Ceiling:

None

Visibility (RVR):

Wind Speed/Gusts:

6 knots /

Turbulence Type
Forecast/Actual:

None / None

Wind Direction:

260°

Turbulence Severity
Forecast/Actual:

N/A / N/A

Altimeter Setting:

29.98 inches Hg

Temperature/Dew Point:

32°C / 0°C

Precipitation and Obscuration:

No Obscuration; No Precipitation

Departure Point:

Bald Mountain Helibase,
CA

Type of Flight Plan Filed:

Company VFR

Destination:

Donnell Fire, CA

Type of Clearance:

None

Departure Time:

14:45 Local

Type of Airspace:

Class G

Wreckage and Impact Information
Crew Injuries:

Aircraft Damage:

Substantial

Passenger
Injuries:

Aircraft Fire:

None

Ground Injuries:

Aircraft
Explosion:

None

Latitude,
Longitude:

38.355834,-119.84249

Total Injuries:

1 Serious

1 Serious

Administrative Information
Investigator In Charge (IIC):

Salazar, Fabian

Additional Participating
Persons:

Eric Shambora; US Forest Service; Washington Office, WA
Fritz Bayer; Fresno FSDO; Fresno, CA
Jared Dailey; US Forest Service
David Gabow; Trans-Aero LTD
Gary Howe; Bell ; Grand Prairie, TX

Original Publish Date:

October 5, 2022

Note:

The NTSB did not travel to the scene of this accident.

Investigation Docket:

https://data.ntsb.gov/Docket?ProjectID=98172
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3

WPR18LA242

The National Transportation Safety Board (NTSB), established in 1967, is an
independent federal agency mandated by Congress through the
Independent Safety Board Act of 1974 to investigate transportation
accidents, determine the probable causes of the accidents, issue safety
recommendations, study transportation safety issues, and evaluate the
safety effectiveness of government agencies involved in transportation. The
NTSB makes public its actions and decisions through accident reports,
safety studies, special investigation reports, safety recommendations, and
statistical reviews.
The Independent Safety Board Act, as codified at 49 U.S.C. Section 1154(b),
precludes the admission into evidence or use of any part of an NTSB report
related to an incident or accident in a civil action for damages resulting from
a matter mentioned in the report. A factual report that may be admissible
under 49 U.S.C. § 1154(b) is available here.

Page 12 of 12

WPR18LA242

