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A. ACCIDENT

Location: Lehigh Acres, Florida
Date: May 20, 2024
Time: 1008 EDT
1408 Coordinated Universal Time (UTC)
Airplane:  N762MC, Beechcraft TC-12B

B. CONSTANT SPEéD UNIT EXAMINATION AND TESTING SUMMARY
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C. SUMMARY

On May 20, 2024, about 1008 eastern daylight time, a Beechcraft TC-12Bz airplane,
N762MC, was substantially damaged when it was involved in an accident at
Buckingham Field Airport (FL59), near Lehigh Acres, Florida. The pilot and the copilot
were not injured. The airplane was operated as a public aircraft.

The purpose of the flight was to train a new copilot in the right cockpit seat for the
Lee County, Florida Mosquito Control District (LCMCD). The flight instructor was in
the left cockpit seat.

The LCMCD chief pilot reported the following. After an uneventful training mission,
the copilot landed the airplane on runway 32 at FL59 on or very near the centerline.
He reduced power to idle, then lifted the power levers over the gate into beta and
then farther aft into reverse. At this point, the airplane quickly veered to the left. The
flight instructor intervened and both pilots attempted to turn the airplane to the right
and slow it down.

Both pilots reported that the airplane seemed to be accelerating as it departed the
left side of the runway. The flight instructor attempted to move the condition levers to

" Subject to change based on pending GPS data.
2 The aircraft data plate specified the model to be UC-12B, correlated to a civilian designation A200C.
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cutoff; however, the airplane continued into a dry fishpond that was about 5 ft deep.
The left main and nose landing gears collapsed, and the airplane came to a stop.

An inspector with the Federal Aviation Administration responded to the accident site
and examined the wreckage. There was substantial damage to the left wing, the aft
fuselage, and the areas around the nose and left main landing gear. Both propellers
were damaged from ground contact.

D. DETAILS OF THE INVESTIGATION

As part of the airframe and engine examination that was performed on September
17,2024, at FL59, the rudder and aileron trims were neutral.

Following documentation of the positions of the left and right engine controls, Beta
valves, and engine controls and reverse linkages. Each power lever and propeller
control lever were exercised, and continuity was confirmed from the pedestal to each
respective attach point. Each power lever was moved aft of the idle stop into Beta
range and moved freely but could not be moved farther aft into Reverse (normal)
because the engines were not running?. Each propeller control in the cockpit
pedestal moved forward to the full forward or High RPM position with no
discrepancies noted.

According to the “Detail Report” provided by the operator, at the time of the accident
the airplane hour meter reading, airplane total time, total cycles, and landings were
108.4,19,460.3, 34,297 and 34,341, respectively.

The left constant speed unit (CSU), part number (PN) 8210-007-01, serial number (SN)
1442418, and the right CSU PN 8210-007-01, SN 1150406 were removed and
shipped on September 24, 2024 via UPS 2 Day Air, airbill 1ZA4E7150292339782, to
the manufacturer’s facility and delivered on September 26, 2024. The box was
secured pending NTSB Virtual Examination and Operational Testing October 2,
2024.

At the start of the Virtual Examination on October 2, 2024, at 0900 EDT, the box was
presented unopened (Figure 1). It was noted that one end of the box was damaged
but there was no tear in the box. The box was opened, and the units were removed
from their respective plastic zip top bags and individually visually inspected and then
operationally tested.

3 No attempt was made to force the power levers beyond the point where normal force was required.
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Figure 1: View of Unopened Box

1.0. Operational Characteristics of Constant Speed Unit (CSU)

The CSU mounted on the top, front position of the reduction gearbox of
the PT6A-41 engine is driven by a bevel gear arrangement mounted on the
propeller shaft. Gears mounted in the base of the governor increases the
supplied engine oil pressure to the pressure relief valve, through internal
passages to the pilot valve and then to the propeller transfer sleeve to
automatically vary the propeller blade pitch to match load torque to engine
torque in response to changing flight conditions based on the set position of
the propeller control in the cockpit. The propeller control lever in the cockpit
pedestal connects with the CSU via an engine control cable that attaches at the
speed lever at the CSU.

The CSU is equipped with an integral beta valve which allows the pilot
to vary forward thrust, and also provides reversing capability while on the
ground.

According to the engine maintenance training manual, Beta Mode
corresponds to a range of operation where the blade angle is between the
Primary Blade Angle (PBA) and reverse. In Beta Mode control of the propeller
pitch is a direct function of the position of the Beta valve.

Changing propeller blade angle on the ground below idle or PBA into
Beta Mode requires movement of the power lever aft of the Idle detent and the
CSU flyweights must be in an underspeed condition. A pneumatic orifice
bleeds compressor discharge pressure (Py) from the main engine fuel control,
thereby limiting turbine speed in the beta control range to protect the engine
against propeller overspeed.
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The engine maintenance training manual further specifies that
adjustment of the maximum propeller speed (Np) requires to set the propeller
lever in the cockpit to the maximum position and the ensure that the maximum
speed lever at the CSU contacts the maximum Np stop screws*.

The CSU speed lever maximum stop setting screw correlates to 2,000
propeller rpom and a governor rpm of 3,840.

2.0. Constant Speed Unit Manufacturing and Maintenance History
2.1 Date of Manufacture Left Constant Speed Unit (CSU)

According to Woodward, Inc. the left CSU PN 8210-007-01, serial
number SN 1442418 was originally shipped from their facility on July 15, 1977,
with no return records since then.

2.2 Date of Last Overhaul Left Constant Speed Unit

Although FAA Form 8130-3 was not provided, the left CSU dataplate
was marked with an Assembly Date of July 12, 2016 (Figure 2) at Revision
“New.”s An entry in the engine maintenance records specified that CSU SN
1442418 which had 0.0 hours since overhaul was installed on August 29, 2016
(Figure 3).

Figure 2:Left Constant Speed Unit Data Plate. Figure 3: Engine Maintenance Record Entry.

4 Following adjustment engine testing is required.
3> “New" is still the current revision.
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Installation of Left CSU After Overhaul

The left CSU, SN 1442418 was installed onto engine SN PCE-85350 on
August 29, 2016 (Figure 3). And the left engine was installed into the accident
airplane on October 27, 2016. At that time, the reported engine total time,
total cycles, time since overhaul and cycles since overhaul were reported to be
11,216.1, 18,325, 1,182.3, and 2,119, respectively.

The airframe maintenance record entry for October 27, 2016 specified
that the airplane total time and aircraft cycles were 19,343.7 and 34,083,
respectively (Figure 4).

Figure 4: Airframe Logbook Entry.

Maintenance Since Installation After Overhaul of Left CSU

Routine engine inspections were performed of the left CSU following
installation of the engine with overhauled CSU. There was no record of
removal, or replacement of the left CSU after engine installation.

Date of Manufacture Right Constant Speed Unit

According to Woodward, Inc. the right CSU PN 210-007-01, SN
1150406 was originally shipped from their facility on December 4, 1974. It had
been returned to Woodward, Inc., a few times for repair/overhaul, and was
most recently shipped from their facility on March 2, 1998.
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2.6  Date of Last Overhaul Right Constant Speed Unit

Although FAA Form 8130-3 was not provided, the right CSU dataplate
was marked with an Assembly Date of July 12, 2016 (Figure 5) at Revision
“New"”¢. An entry in the engine maintenance records specified that CSU SN
1150406 which had 0.0 hours since overhaul was installed on August 30, 2016
(Figure 6).
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Figure 5: Right Constant Speed Unit Data Figure 6: Engine Maintenance Record Entry.
Plate.

2.7 Installation of Right CSU After Overhaul

The right CSU, SN 1150406 was installed onto engine SN PCE-85382 on
August 30, 2016 (Figure 6). And the right engine was installed into the
accident airplane on October 27, 2016. At that time, the reported engine time
since new, time since overhaul, cycles since new, and cycles since overhaul
were reported to be 13,184.4, 482, 14,415, and 996, respectively.

6 “New" is still the current revision.
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2.9

3.0.

3.1

3.2

The airframe maintenance record entry for October 27, 2016 specified
that the airplane total time and aircraft cycles were 19,343.7 and 34,083,
respectively (Figure 4).

Maintenance Since Installation After Overhaul of Right CSU

Routine engine inspections were performed of the right CSU following
installation of the engine with overhauled CSU. There was no record of
removal, or replacement of the right CSU after engine installation.

Time Since Overhaul on Both CSU’s

Based on the reported airframe total time at the time of the accident
and installation following overhaul, both CSU'’s had accrued 116.6 hours since
overhaul.

Constant Speed Unit Examination and Testing
Left Constant Speed Unit Visual Inspection

Visual inspection of the left CSU revealed no cover on the mounting
base plate. A customer fitting was noted in the Py port. A lockwire seal likely
associated with overhaul was not theirs. Also noted was no torque sealant on
the maximum speed lever and at the air bleed set screw. Non Woodward
lockwire was present at the Beta valve, pressurizing valve, cover, and maximum
speed adjustment screw. Surface corrosion was noted on the pressurizing
valve cap and on the air bleed lever, the later of which did not return on its
own to the set screw position, and appeared to be less than 4 inch away,
although this was not measured. The maximum speed lever did return
normally to the maximum stop after release. The lockwire at the eccentric
screw and nameplate appeared a smaller diameter than what Woodward, Inc.,
uses on OEM builds. The drive shaft was noted to rotate freely and the Beta
valve was fully extended (normal). The Beta valve was exercised by hand and
moved normally.

Left Constant Speed Unit Operational Testing

The left CSU was operationally tested (Figure 7) to production unit
standards using Accepted Test Procedure TSP-1527 Revision N1.
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Figure 7: View of the Left CSU During Operational Testing.

The testing which lasted about 25 minutes included checks of relief
valve pressure, supply pressure, maximum rpm speed setting, speed lever
travel, feather stop, the position of the speed lever when feathering, pneumatic
control valve, underspeed reset setting, leakage at the feather stop, pump
capacity, internal leakage, control arm position at maximum rpm, Beta Pilot
Valve, and External leaks.

Although noted during visual examination that the air bleed lever did
not return normally to the set screw position, it did return to that position
during operational testing. The unit passed all tests except the maximum
speed setting, feather stop, pneumatic control valve for overspeed,
underspeed reset setting, and control arm angle at maximum rpm setting. The
maximum speed setting was 65 governor rpm higher than the highest allowed
value, which equates to about 34 propeller rpm. The underspeed reset setting
was 1 psid below the set point value at 3,620 governor rpm with the governor
in an underspeed condition. The out of specification values were consistent
with typical field adjustments. Adjustments to the propeller governor were
performed and the unit was again operationally tested. All values were then
within limits with the exception of the control lever angle at max speed and on
the feather stop. This could be further adjusted by moving the control lever
relative to the splined shaft if desired, however, this was not performed and
did not affect overall CSU performance. Disassembly examination of the CSU
was not performed. There was nothing mechanically wrong with the CSU that
precluded going into Beta range if commanded while in an underspeed
condition.
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3.3 Right Constant Speed Unit Visual Inspection

Visual inspection of the right CSU revealed no cover on the mounting
base plate. A customer fitting was noted in the Py port. A lockwire seal likely
associated with overhaul was not theirs. A lockwire was missing at the
maximum speed lever securing screw. Non Woodward lockwire was present at
the Beta valve, pressurizing valve, cover, and maximum speed adjustment
screw. Surface corrosion was noted on the air bleed lever and maximum speed
lever. The air bleed and maximum speed levers returned to their normal
position after release. The drive shaft was noted to rotate freely, and the Beta
valve was fully extended (normal). The Beta valve was exercised by hand and
moved normally.

3.4 Right Constant Speed Unit Operational Testing

The right CSU was operationally tested (Figure 8) to production unit
standards using Accepted Test Procedure TSP-1527 Revision N1.

W wooawan o
v Ock 2,204
ww_ B0 -00T-01

v 1150406

nse. _RH. E”J""-

Figure 8: View of the Right CSU During Operational Testing.

The testing which lasted about 27 minutes included checks of relief
valve pressure, supply pressure, maximum rpm speed setting, speed lever
travel, feather stop, the position of the speed lever when feathering, pneumatic
control valve, underspeed reset setting, leakage at the feather stop, pump
capacity, internal leakage, control arm position at maximum rpm, Beta Pilot
Valve, and External leaks.
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The unit passed all tests except maximum speed setting, feather stop,
pneumatic control valve overspeed setting, feather stop, underspeed reset
setting, and control arm angle at maximum rpm setting. The maximum speed
setting was 84 governor rom higher than the highest allowed value, which
equates to about 44 propeller rpom. The underspeed reset setting was 2 psid
below the set point value at 3,620 governor rpm with the governor in an
underspeed condition. The out of specification values were consistent with
typical field adjustments. Adjustments to the propeller governor were
performed and the unit was again operationally tested. All values were then
within limits with the exception of the the feather stop. Disassembly
examination of the CSU was not performed. There was nothing mechanically
wrong with the CSU that precluded going into Beta range if commanded while
in an underspeed condition.

3.5 Comparing of Parameters of Left and Right CSU During Operational Testing

Comparing in part the maximum set rom values for the left and right
CSU revealed both were above the maximum specified limit for production
testing, and the value for the right was 19 rpm greater than the value for the
left?.

4.0. PARTS RETENTION OR FURTHER EXAMINATION

No parts of either CSU were retained for further examination or testing.

5.0. Pending Details
5.1 Component Return

Following finalizing of the Examination Summary, both CSU’s will be
returned to the operator’s facility.

Submitted by:

Timothy W. Monville
Sr. Air Safety Investigator

7 According to the left seat pilot, Beta and Reverse was utilized during two separate landings earlier
that day with no issues reported. He also indicated that the calculated Vref speed for the accident
landing with full flaps was 88 knots indicated airspeed (KIAS) and the flight touched down on runway
centerline at 100 KIAS. The Chief Pilot of LCMCD who flew the accident airplane on May 15, 2024, and
performed multiple landings on that date reported no discrepancies with the use of Beta while taxiing,
or Reverse during any of the multiple landings. Refer to NTSB Record of Conversation, and statements
contained in the public docket for the investigation.
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