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Aviation Investigation Final Report

Location: Chalmers, Indiana Accident Number: CEN17FA127

Date & Time: March 14,2017, 15:46 Local Registration: N530KD

Aircraft: MCDONNELL DOUGLAS HELI CO Aircraft Damage: Destroyed
369FF

Defining Event: External load event (Rotorcraft) Injuries: 1 Fatal

Flight Conducted Under: Part 133: Rotorcraft ext. load

Analysis

As part of a power line construction project, the helicopter was stringing sock line between power line
towers. The pilot was in the process of hooking a needle that was attached to a 50-ft long line to the
tower structure in order to pull a sock line that was attached to the needle through the center of the
tower. The helicopter was equipped with a side pull hook assembly that attached a cargo hook to the left
side of the helicopter. The 50-ft long line was attached to the cargo hook, and a grappling hook was
attached to the other end of the long line. The grappling hook was connected to the metal needle, which
was to be temporarily attached to a horizontal cross-member of the tower. A cell phone video of the
accident sequence revealed that the pilot made two unsuccessful attempts to hook the needle to a
horizontal cross-member. On the third attempt, the helicopter flew backward until the needle became
entangled with the tower's vertical lattice, which tethered the helicopter to the tower via the long line and
resulted in the pilot losing control of the helicopter. As the helicopter continued to apply force on the
long line, the needle's aft loop impacted the tower and subsequently separated from the needle. When the
needle fractured it ended the helicopter's tether to the tower. The helicopter continued backward to a
near vertical pitch attitude then rotated about its vertical axis. As the helicopter rotated and descended,
the long line became entangled with the main rotor blades, and the main rotor blades impacted the top of
the cabin and the tailboom. The tailboom separated about mid span and impacted the ground next to the
rest of the helicopter.

Examination of the fracture surfaces of the needle showed evidence of ductile overstress separation.
There was no evidence of a preexisting fracture or crack in the needle. The fracture of the needle was
most likely the result of the needle impacting the tower.

The side pull system was certified for a maximum side pull load of 1,900 lbs., which was to be
safeguarded by a breakaway swivel and shear pin. The video of the accident sequence revealed that the
long line remained attached to the helicopter even after the needle became entangled with and impacted
the tower. The breakaway swivel did not appear to separate before the long line became entangled in the
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helicopter's rotor blades. The breakaway swivel, its shear pin, the two carabiners that hooked to either
side of the barrel swivel, and the upper portion of the long line were not found during the investigation.
It is likely that the swivel was forcibly disconnected from the side hook when the long line became
tightly wrapped around the rotor hub, and then the missing components were ejected from the rotor hub
when the long line broke. An examination of these components was not possible; therefore, the
investigation could not verify the type of swivel and shear pin that were installed during the accident.

A study of the accident video revealed that shortly before the needle became entangled with the tower,
the helicopter initiated a rearward movement. As the helicopter flew backward the needle rotated/rolled
about its longitudinal axis from a vertical orientation to a more horizontal orientation, which moved the
leading edge of the needle laterally toward the tower until it became entangled with the tower. The
helicopter continued to move backward and pulled the needle's aft hook into contact with the tower,
which tethered the helicopter to the tower via the long line. The long line force applied on the helicopter
before the accident sequence started was calculated to be about 875 1bs, which was less than half the
rated force of the side pull hook assembly. Therefore, it is unlikely that the long line force applied on the
helicopter before the needle contacted the tower contributed to the accident.

The force required to fracture the needle's aft loop was calculated to be 73,790 Ibs., which is nearly 40
times greater than the load required to shear the breakaway swivel shear pin. Since the breakaway
swivel could not be located the investigation was unable to determine why it did not separate as
designed during the event when the helicopter was tethered to the tower. In the absence of the
breakaway swivel and shear pin, there is no evidence that system did not function as designed and
certified relevant to the certification basis of the STC. Based on the evidence, the system should have
separated due to tensile loads transmitted to the shear pin at the time the helicopter became tethered then
moved away from the tower.

Probable Cause and Findings

The National Transportation Safety Board determines the probable cause(s) of this accident to be:
The pilot's failure to ensure that the needle did not entangle with the tower's vertical lattice as he moved
the helicopter rearward, which resulted in the helicopter becoming tethered to the tower and a
subsequent loss of control.

Findings

Personnel issues Incorrect action performance - Pilot

Personnel issues Expectation/assumption - Pilot

Environmental issues Tower/antenna (incl guy wires) - Contributed to outcome
Aircraft Agricultural/external load sys - Capability exceeded
Environmental issues Tower/antenna (incl guy wires) - Response/compensation
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Factual Information

History of Flight

-
Maneuvering External load event (Rotorcraft)

Maneuvering-hover External load event (Rotorcraft) (Defining event)

On March 14, 2017, at 1546 eastern daylight time, an MD Helicopters 369FF, N530KD, impacted
terrain during a power line construction flight near Chalmers, Indiana. The commercial pilot was fatally
injured, and the helicopter was destroyed. The helicopter was registered to a private individual and
operated by Rogers Helicopters, Inc., under the provisions of Title 14 Code of Federal Regulations Part
133 as an external load operation. Visual meteorological conditions prevailed at the time of the accident,
and no flight plan had been filed. The helicopter departed from a staging area near the accident site
about 1530 for the local flight.

The purpose of the flight was to thread a braided metal sock line through the center of a tower structure
and pull the sock line to the next tower. The helicopter was equipped with a side pull hook assembly that
attached the cargo hook to the left cabin step position on the helicopter. A 50-ft blue nylon long line
with a protective sheath was attached to the cargo hook, and a grappling hook was attached to the other
end of the long line. The grappling hook was connected to a large metal needle that enabled the pilot to
thread the sock line through the tower structure. The needle was equipped with two hooks that were used
to attach it to the tower structure. To thread the sock line, the pilot hooked the needle to the tower,
released the grappling hook, moved the long line to the opposite side of the tower, and picked up the
needle with the grappling hook.

The tension on the sock line was controlled by a triple drum puller located about 2 miles (and 10 towers)
north. Each of the three drums contained sock line for one of the three phases of the tower as seen in
figure 1. The puller featured a manual brake that was operated by a power line construction employee.
The employee and the pilot communicated via radio as the pilot would announce his operational
intentions. The employee stated that the pilot had threaded the sock line through nine towers. The pilot
announced over the radio that he was slowing and approaching the tenth tower. The employee later
heard yelling over the radio and then silence. The amount of brake applied on the sock line at the time of
the accident was not determined.

A witness provided a 3-minute cell phone video of the events leading to the accident and the entire

accident sequence. The video revealed that the pilot was attempting to attach the needle's forward hook
to the tower structure (figure 1) when the accident occurred.
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Figure 1 — Image from Accident Video with Notations

Review of the video showed that the pilot attempted twice to hook the needle to the tower and was
unsuccessful each time. Before the third attempt, the helicopter wobbled several times. On the third
attempt, the helicopter flew backward until the needle impacted the tower. The helicopter continued a
backward motion, pitched up, then descended with the tailboom pointed at the ground (figure 2). The
needle's aft loop, which the grappling hook was attached to, separated from the needle and was thrown
to the south. While still airborne, the helicopter made a descending 180° clockwise rotation, as viewed
from above, with the long line still attached. The rotation stopped as the helicopter faced north then
rolled left about 80°. The long line became entangled with the main rotor blades, and then the blades
impacted the top of the cabin and the tailboom. The tailboom separated about mid span, and both the
tailboom and the rest of the helicopter descended and impacted the ground. There was no evidence of a
post-crash fire.
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Fractured hook

Figure 2 — Image from Accident Video with Notations

Pilot Information

Certificate: Commercial Age: 53,Male
Airplane Rating(s): None Seat Occupied: Left

Other Aircraft Rating(s):  Helicopter Restraint Used: 4-point
Instrument Rating(s): Helicopter Second Pilot Present: No
Instructor Rating(s): Helicopter Toxicology Performed: Yes
Medical Certification: Class 2 With waivers/limitations Last FAA Medical Exam: May 5, 2016

Occupational Pilot:

Flight Time:
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Yes

Last Flight Review or Equivalent:

(Estimated) 14975 hours (Pilot In Command, all aircraft), 12.8 hours (Last 90 days, all aircraft),

8.3 hours (Last 30 days, all aircraft)
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The pilot's personal logbooks were not found during the investigation. A review of the pilot's
Federal Aviation Administration (FAA) medical certificate application indicated that, as of
October 12, 2016, the pilot had accumulated 14,975 hours of flight experience, all of which
were in rotorcraft. The company duty log sheets revealed that the pilot flew 336.7 hours in
2016 and 12.8 hours in 2017.

Aircraft and Owner/Operator Information

Aircraft Make:

Model/Series:

Year of Manufacture:
Airworthiness Certificate:
Landing Gear Type:

Date/Type of Last
Inspection:

Time Since Last Inspection:

Airframe Total Time:

ELT:
Registered Owner:

Operator:

Side Pull Hook Assembly

MCDONNELL DOUGLAS HELI
Cco

369FF FF
1987
Normal
N/A; Skid

February 28, 2017 Continuous
airworthiness

6336.8 Hrs as of last
inspection

Installed, not activated
ROGERS ROBIN M

Rogers Helicopters, Inc.

Registration:

Aircraft Category:
Amateur Built:
Serial Number:
Seats:

Certified Max Gross Wt.:

Engines:

Engine Manufacturer:

Engine Model/Series:
Rated Power:

Operating Certificate(s)
Held:

N530KD

Helicopter

0044FF
4
3100 Ibs

1 Turbo shaft

Rolls Royce

M250-C30M
650 Horsepower

Rotorcraft external load
(133)

The helicopter was equipped with a Colorado Helicopters, Inc., Side Pull Hook Assembly (figure 3) per
supplemental type certificate (STC) SH5230NM. According to the STC holder, the purpose of the
assembly is to quickly rig a helicopter for pulling a sock line on power line construction projects. The
assembly featured mechanical and electric cargo hook release mechanisms. The system is certified for a
maximum side pull load of 1,900 Ibs., which is safeguarded by a breakaway swivel; the two-piece
breakaway swivel is held together with a calibrated shear pin. The STC holder noted that if the airframe
is about to be overloaded, the shear pin is designed to break and allow for the long line to fall away from
the helicopter; no unusual attitudes will result, and the helicopter should easily come to a hover.
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Figure 3 — Side Pull Hook Assembly

Needle

The frame of the needle was made of steel tubing; the forward and aft sections of the needle were
connected in the middle by a hinge bracket. Each section of the needle featured a closed loop with a
straight open hook extending aft; the straight hooks (see figure 4) allowed the pilot to temporarily attach
the needle to a horizontal cross-member of the tower and then reposition the helicopter. The aft end of
the needle was connected to the metal sock line via metal carabiners and a non-breakaway swivel. The
weight of the needle was about 200 Ibs. Figure 4 shows the multicolored needle connected to the long
line via the grappling hook. The photo depicted in figure 4 was captured a few minutes before the
accident and is indicative of the exact configuration during the accident sequence.

Page 7 of 15 CEN17FA127



Grappling hook

Aft loop/hoak

Hinge bracket

Fwd loop/hook

Figure 4 — Needle with Notations
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Meteorological Information and Flight Plan
____________________________________________________________________________________________________________________________________________|

Conditions at Accident Site: Visual (VMC) Condition of Light: Day

Observation Facility, Elevation: KMCX Distance from Accident Site: 5 Nautical Miles

Observation Time: 15:35 Local Direction from Accident Site: 226°

Lowest Cloud Condition: Visibility 7 miles

Lowest Ceiling: Broken / 3500 ft AGL Visibility (RVR):

Wind Speed/Gusts: 12 knots / 19 knots Turbulence Type /
Forecast/Actual:

Wind Direction: 350° Turbulence Severity /
Forecast/Actual:

Altimeter Setting: 30.25 inches Hg Temperature/Dew Point: -3°C/-9°C

Precipitation and Obscuration: Light - None - Snow

Departure Point: MONTICELLO, IN (MCX) Type of Flight Plan Filed: None

Destination: MONTICELLO, IN (MCX) Type of Clearance: None

Departure Time: Type of Airspace: Class E

Evidence from the accident video and witness statements revealed that the weather conditions consisted
of an overcast cloud layer, light and intermittent snow, and wind gusts of unknown speeds reported by
witnesses.

One witness reported that he was sitting in his truck facing west at the intersection of the adjacent
county roads. His windows were down, and he felt a gust of wind at the time of the accident.

Wreckage and Impact Information
________________________________________________________________________________________________________________________________________|

Crew Injuries: 1 Fatal Aircraft Damage: Destroyed

Passenger Aircraft Fire: None

Injuries:

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 1 Fatal Latitude, 40.648612,-86.84333
Longitude:

The helicopter's fuselage came to rest on its left side (figure 5), the same side as the pilot's seat. The aft
section of the tailboom came to rest about 5 ft to the north of the fuselage. The main rotor blades
separated from the rotor hub and came to rest to the south of the fuselage. The tailboom exhibited blue
transfer marks, and the long line sheath was entangled in the tail rotor assembly. The horizontal and
vertical stabilizers separated from the end of the tailboom. The lower portion of the blue long line was
entangled in the main rotor hub and extended over the right side of the fuselage and right skid toward
the tailboom. The grappling hook remained attached to the long line and was partially embedded in the
soil.
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Figure 5 — Main Wreckage

The long line was separated in tension overload near the top of the line, a few feet from the cargo hook.
Figure 3 shows the top portion of the long line still attached to the helicopter before the accident and
figure 6 shows the postaccident condition of the long line. The cargo hook was found open at the
accident site. The breakaway swivel, its shear pin, the two carabiners that hooked to either side of the
swivel, and the upper portion of the long line were not found during the investigation. The aft end of the
needle remained connected to the sock line via a non-breakaway swivel. The needle's fractured aft loop
was found about 50 yards south of the accident site. Except for the fracture after loop, the rest of the
needle remained intact with ground impact damage.

Page 10 of 15 CEN17FA127



T

-

& -.W ——

Grappling hook

[ =

Page 11 0of 15 CEN17FA127




Figure 6 — Long line, Sheath, and Grappling Hook

A postaccident test confirmed mechanical and electrical continuity to the cargo hook. The mechanical
switch on the cyclic was actuated, and the hook opened as expected. An electrical source was applied to
the hook wiring, and the hook opened as expected.

The trim switch was fractured from the cyclic stick. The trim switch wires were exposed where they
fractured from the trim switch, and electrical continuity was confirmed from the trim switch wires to the
trim actuator motors and trim circuit breaker. Physical continuity between the wires was also confirmed,
and no electrical shorts were found. A portion of the airframe electrical wiring was damaged due to
ground impact and did not allow for a complete examination. Extensive examination and a computed
tomography (CT) scan of the helicopter's trim system did not reveal any preimpact anomalies.

Multiple postaccident examinations of the wreckage conducted by the National Transportation Safety
Board (NTSB) investigators with technical assistance provided by representatives from the operator, the
helicopter manufacturer, and the engine manufacturer did not reveal any mechanical malfunctions or
failures with the engine or airframe that would have precluded normal operation.

Medical and Pathological Information

Central Indiana Forensic Associates, LLC, Fishers, Indiana, completed an autopsy on the pilot
and determined that the cause of death was blunt force trauma. The FAA's Bioaeronautical
Sciences Research Laboratory, Oklahoma City, Oklahoma, conducted toxicology testing, which
revealed no drugs or other substances.

Tests and Research

Needle Testing

Portions of the damaged needle assembly were sent to the NTSB Materials Laboratory for examination
and testing; photos of the as-received portions are shown in figure 7.
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Figure 7 — Needle Damage

The needle assembly contained closed loops at the center and the forward end. The top portion of each
closed loop also contained an open hook portion that faced aft. A visual examination of the needle
assembly revealed that the aft closed loop (the point of attachment of the grappling hook) fractured at
two locations. The fractures were through the round solid bar portion and intersected a portion of the
weld at the frame portion. A bench binocular microscope examination of the fracture faces revealed
rough texture features on slant planes consistent with ductile-bending overstress separation, with no
evidence of a preexisting crack, such as fatigue crack. The welds at the fracture face showed no
evidence of defects such as porosity.
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A metallurgical section was made through the loop portions in the areas indicated by arrows 1 and 2 in
figure 7 to obtain a 0.3-inch-thick disc portion from the 1-inch diameter solid round bar. Rockwell
hardness (HRB) testing of the flat cut faces, perpendicular to the length of the solid round bar, produced
average hardness values of 93 HRB, which converted to a tensile strength of about 94,000 1bs. per
square inch. The load required to fracture the 1-inch solid round bar from the needle assembly was
calculated by multiplying the approximate tensile strength by the cross-sectional area of the solid round
bar. The load required to fracture the 1-inch solid round bar under constant tensile load was calculated to
be 73,790 lbs., which is nearly 40 times greater than the load required to break the side hook's
breakaway swivel shear pin.

Video Study

The video study estimated the orientation of the helicopter during the accident sequence and the
orientation and magnitude of the force vector that the long line was applying on the helicopter before the
helicopter became tethered to the tower. The maximum amount of force that the long line applied to the
helicopter before the helicopter became tethered to the tower was 875 +130 Ibs. The helicopter
orientation and the orientation of the long line force vector were documented graphically in the video
study, which is available in the public docket for this accident.

The video study showed that shortly before the needle first contacted the tower, the helicopter moved
backward, and the helicopter yaw angle was about 45° with respect to the tower. In normal operation
before the accident, the needle was oriented vertically with the grappling hook attached near the top
center of the needle. As the helicopter moved backward, the needle rotated/rolled about its longitudinal
axis to a more horizontal orientation. The rotation moved the leading edge of the needle closer to the
tower until it contacted the tower and became entangled in the tower's vertical lattice. The helicopter
continued to move backward and pulled the needle's aft hook into contact with the tower, which tethered
the helicopter to the tower via the long line.

The video study revealed that the long line remained attached to the helicopter after the needle impacted

the tower. The side hook's breakaway swivel did not appear to separate before the long line became
entangled in the helicopter's rotor blades.
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Administrative Information
|

Investigator In Charge (lIC): Lindberg, Joshua
Additional Participating Terry Dill; Federal Aviation Administration; Indianapolis, IN
Persons: Dave Riser; Rolls Royce; Indianapolis, IN

Mike Schanley; Rogers Helicopters, Inc.; Fresno, CA
Joan Gregoire; MD Helicopters; Mesa, AZ
John Hobby; Boeing; Phoenix, AZ

Original Publish Date: March 18,2019

Last Revision Date:

Investigation Class: Class
Note: The NTSB traveled to the scene of this accident.
Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=94867

The National Transportation Safety Board (NTSB) is an independent federal agency charged by Congress with
investigating every civil aviation accident in the United States and significant events in other modes of transportation—
railroad, transit, highway, marine, pipeline, and commercial space. We determine the probable causes of the accidents
and events we investigate, and issue safety recommendations aimed at preventing future occurrences. In addition, we
conduct transportation safety research studies and offer information and other assistance to family members and
survivors for each accident or event we investigate. We also serve as the appellate authority for enforcement actions
involving aviation and mariner certificates issued by the Federal Aviation Administration (FAA) and US Coast Guard, and
we adjudicate appeals of civil penalty actions taken by the FAA.

The NTSB does not assign fault or blame for an accident or incident; rather, as specified by NTSB regulation,
“accident/incident investigations are fact-finding proceedings with no formal issues and no adverse parties ... and are
not conducted for the purpose of determining the rights or liabilities of any person” (Title 49 Code of Federal Regulations
section 831.4). Assignment of fault or legal liability is not relevant to the NTSB'’s statutory mission to improve
transportation safety by investigating accidents and incidents and issuing safety recommendations. In addition,
statutory language prohibits the admission into evidence or use of any part of an NTSB report related to an accident in a
civil action for damages resulting from a matter mentioned in the report (Title 49 United States Code section 1154(b)). A
factual report that may be admissible under 49 United States Code section 1154(b) is available here.

Page 150f 15 CEN17FA127


https://www.ntsb.gov/about/organization/AS/Pages/aviation-classification.aspx
http://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateFactualReport/94867/pdf

