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A. ACCIDENT 

Location: Houston, Texas 
Date: October 24, 2023 
Time: 1520 central daylight time (CDT) 
 2020 coordinated universal time (UTC) 
Airplane 1: Textron Aviation 510, private, N510HM 
Airplane 2: Raytheon Aircraft Company Hawker 850XP, private, N269AA 

B. COCKPIT VOICE RECORDER SPECIALIST 

Specialist: Steven Smith 
 Mechanical Engineer (Recorder Specialist) 
 National Transportation Safety Board (NTSB) 

C. FEDERAL CARRIAGE REQUIREMENTS 

The first event aircraft, N510HM, was operating under Title 14 CFR Part 91. The 
aircraft was manufactured in 2016 and was operating such that it was not required to 
be equipped with a cockpit voice recorder (CVR). 

The second event aircraft, N269AA, was operating under Title 14 Code of 
Federal Regulations (CFR) Part 135. The aircraft was manufactured in 2006 and was 
operating such that it was required to be equipped with a CVR that records a 
minimum of the last 30 minutes of aircraft operation. 

D. DETAILS OF THE INVESTIGATION 

A CVR group was not convened. The NTSB Vehicle Recorder Division received 
the following CVR from the second event aircraft (N269AA): 

Recorder Manufacturer/Model: Universal CVR-120 
Part Number:   1603-02-12 
Recorder Serial Number:  1626 

1.0 Recorder Description 

The Universal CVR-120, is a solid state CVR that records 120 minutes of digital 
audio. Specifically, it contains a 2-channel recording of the last 120 minutes of 
operation and separately contains 4-channel recording of the last 30 minutes of 
operation. The 120-minute portion of the recording is comprised of one channel that 
combines three audio panel sources and a second channel that contains the cockpit 
area microphone (CAM) source. The 30-minute portion of the recording contains 4 
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channels of audio information: one channel for each flight crew, one channel for a 
cockpit observer, and one channel for the CAM. 

1.1 Recorder Damage 

Upon arrival at the NTSB Vehicle Recorder’s Laboratory, it was evident that the 
CVR had not sustained any heat or structural damage and the audio information was 
extracted from the recorder normally, without difficulty. Each channel’s audio quality 
is indicated in table 1.1 

Table 1. Audio Quality. 
Channel 
Number 

Content/Source Quality Duration 

1 Pilot/Co-Pilot/Extra Not Used 120 minutes 
2 CAM Fair 120 minutes 

1.2 Summary of Recording 

The recording consisted of two channels of 2-hour mixed audio information 
(pilot/co-pilot/extra and CAM) and four channels of 30-minute-high quality audio 
information (pilot, co-pilot, extra, and CAM). However, none of the audio from the 
two-channel download nor the four-channel download were pertinent to the accident 
investigation. The recorded audio was consistent with maintenance activities.  

1.3 Timing and Correlation 

No time correlation was conducted as the recorder did not contain any 
information pertinent to this accident. 

1.4 Impact Switch 

N269AA is equipped with an Inertia Switch Incorporated impact switch, part 
number 3LO-453/2, which is designed to remove power from the CVR when the 
aircraft experiences a 2 g longitudinal impact in order to preserve the recording. If 
the impact switch is tripped during normal flight operations, maintenance operations 
will manually reset the impact switch, which is located in the aft baggage/radio rack. 
The impact switch may only be reset at the switch with the aircraft power on. The 
switch cannot be reset from the cockpit. 

1.5 CVR and Impact Switch Testing 

In agreement with the operator, the Investigator-in-Charge, Textron Aviation, 
and Universal Recorders, the NTSB conducted a bench test on the CVR and ground 
testing on the impact switch, CVR, and CVR control unit. The results of the bench test 

 
1 Appendix A comprises the CVR Quality Rating Scale. 
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showed that there were no CVR anomalies that would prevent the CVR from properly 
functioning. The ground test showed that the impact switch had tripped. After the 
impact switch was reset, the CVR passed the self-test and audio was recorded. 
Appendix B presents the test plan and the results. 

1.5.1 Bench Testing 

On December 13, 2023, specialists performed bench testing on the Universal 
CVR (P/N 1603-02-12 and S/N: 1626) at the NTSB Vehicle Recorder’s Laboratory in 
Washington, DC. The bench test consisted of connecting the recorder to Universal 
Avionics Test Set (P/N: 1623-01 and S/N: 156) and simulating the recorder’s self-test 
feature, as if the recorder was onboard an aircraft. The Universal Avionics Test Set was 
configured per the manufacturer’s procedure and the self-test was conducted. The 
total test time from setup to completion was 35 minutes. The recorder self-test lasted 
5 seconds. The result of the test was a PASS. It was observed that the pass/fail lights 
did not alternate on the test set. After discussions with the manufacturer, the NTSB 
determined that the test was successfully conducted with the results showing that the 
recorder had no malfunctions or faults that would hinder the ability for the recorder 
to write. The manufacturer dismissed the test set alternating lights as an issue, and 
said it was possible that the lights were out on the test set. Appendix C presents 
figures of the bench testing setup and results (figures 1 through 4). 

1.5.2 Aircraft Impact Continuity Switch and CVR Test 

On December 19, 2023, testing was performed on the accident airplane, 
N269AA at Houston William P. Hobby Airport, Houston, Texas. A technical expert and 
an avionics technician, both from Textron Aviation, were present and witnessed the 
test. The purpose of the first test was to determine whether the impact switch was 
open (no power provided to the CVR) or closed (power provided to the CVR). The 
test showed that the impact switch was tripped and was open, resulting in no power 
being provided to the CVR. 

The Hawker 850XP cockpit contains a CVR control unit and is shown in 
Appendix D, figure 5. The control unit allows pilots and maintenance personnel to 
perform a self-test of the CVR in order to ensure the CVR is functioning properly and 
recording audio. According to the operator, this test is to be performed by the crew 
before every flight during completion of the Before Engine Start checklist. A 
successful test is indicated by the solid illumination of the green PASS light at the 
completion of the test. 

The second portion of the test was conducted after powering on the aircraft 
and pressing the self-test CVR feature on the control unit at the left seat. On the first 
activation of the CVR self-test, the control unit did not power on. After the self-test 
failed, the impact switch was manually reset. A click noise was observed and 
26.2 VDC was measured at the terminals of the impact switch. A self-test was 
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conducted for a second time, which resulted in a pass. The total test time was one 
hour. Appendix E includes figures from the onsite testing (figures 6 through 8). 

Upon returning to the NTSB’s Vehicle Recorder Laboratory, the CVR was 
downloaded again, and the audio was examined. The last portion of the recording 
contained audio from the testing conducted on the aircraft on December 19, 2023, 
after the impact switch was reset.  

1.6 Results 

The bench and aircraft impact continuity switch and CVR test show the 
following: 

 
1. The CVR bench test was a PASS.  
2. Noted observations from the bench test were:  

a. The pass/fail lights did not alternate on the test set,  
b. Universal Avionics, the manufacturer of the CVR, was contacted in 

regard to the pass/fail lights not operating on the test set. Based on the 
messages displayed during the test, it was concluded that a successful 
bench test was conducted, and 

c. The elapsed time of the test was 5 seconds.  
3. Testing conducted on the aircraft and CVR showed the following on the first 

test: 
a. The impact switch continuity was OPEN, and 
b. The CVR self-test was a FAIL. 

4. The impact switch was reset, and the test was repeated and showed the 
following: 

a. The impact switch continuity was CLOSED, and 
b. The CVR self-test was a PASS. 

5. Notes and observations from testing on the accident vehicle: 
a. The elapsed time of the onsite test was one hour, 
b. No CVR fail annunciators were observed, 
c. When the impact switch was reset, a clicking sound was observed from 

the device, 
d. Aircraft power needs to be on in order to reset the impact switch, and 
e. Experienced mechanics/avionic technicians noted that if no power was 

observed at the control unit, that they know to press the reset on impact 
switch. 

Submitted by: 
 

Steven Smith 
Mechanical Engineer (Recorder Specialist)  
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APPENDIX A. CVR QUALITY RATING SCALE 

The levels of recording quality are characterized by the following traits of the 
cockpit voice recorder information: 

Excellent Quality Virtually all of the crew conversations could be accurately and 
easily understood. The transcript that was developed may 
indicate only one or two words that were not intelligible. Any loss 
in the transcript is usually attributed to simultaneous 
cockpit/radio transmissions that obscure each other. 

Good Quality Most of the crew conversations could be accurately and easily 
understood. The transcript that was developed may indicate 
several words or phrases that were not intelligible. Any loss in the 
transcript can be attributed to minor technical deficiencies or 
momentary dropouts in the recording system or to a large 
number of simultaneous cockpit/radio transmissions that obscure 
each other. 

Fair Quality The majority of the crew conversations were intelligible. The 
transcript that was developed may indicate passages where 
conversations were unintelligible or fragmented. This type of 
recording is usually caused by cockpit noise that obscures 
portions of the voice signals or by a minor electrical or 
mechanical failure of the CVR system that distorts or obscures the 
audio information. 

Poor Quality Extraordinary means had to be used to make some of the crew 
conversations intelligible. The transcript that was developed may 
indicate fragmented phrases and conversations and may indicate 
extensive passages where conversations were missing or 
unintelligible. This type of recording is usually caused by a 
combination of a high cockpit noise level with a low voice signal 
(poor signal-to-noise ratio) or by a mechanical or electrical failure 
of the CVR system that severely distorts or obscures the audio 
information. 

Unusable Crew conversations may be discerned, but neither ordinary nor 
extraordinary means made it possible to develop a meaningful 
transcript of the conversations. This type of recording is usually 
caused by an almost total mechanical or electrical failure of the 
CVR system. 
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APPENDIX B. CVR TEST PLAN
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APPENDIX C. BENCH TEST SETUP AND RESULTS 

 
Figure 1. Bench Test Setup. 

 

 
Figure 2. Universal Avionics CVR/FDR Test Set P/N: 1623-01 and S/N: 156. 
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Figure 3. Test initialization prompt.  

 

 
Figure 4. CVR bench test results displaying PASS results for all channels.  
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APPENDIX D. COCKPIT VOICE CONTROL UNIT 

 
Figure 5. Cockpit voice control unit on the control unit. 

Cockpit voice control unit buttons explained: 

1. ERASE: Bulk erasure of the flash memory. May only be done on the ground with the 
weight on wheels relay made. Erasure button must be held for 5 seconds and will take 
10 seconds to complete. 

2. TEST: CVR self-test feature. The test circuit injects a signal, at a predetermined level, 
into each of the four record amplifiers alternately. This recording is played back 
through the monitor amplifier and can be monitored at the headset jack socket. 

3. PASS FAIL: Will alternate during both the bulk erasure and CVR self-test. Any test 
result will display either a solid green (PASS) or solid red (FAIL) illumination. 

4. SIGNAL LEVEL: Measures the audio signals sent to the headphone jack socket. 
5. HEADPHONE: Headphone jack socket location. 

Table 2. CVR self-test failure conditions. 
Number of 
FAIL flashes 

CVR 
Conditions 

FAIL 
light 

PASS 
light 

None Pass Off On 
1 Channel 1 fail On Off 
2 Channel 2 fail On Off 
3 Channel 3 fail On Off 
4 Channel 4 fail On Off 
5 Flash memory fail On Off 

Steady General Fail (Note 1) On Off 
Alternating System Test In progress Alt Alt 

Simultaneous Bulk erase Sim Sim 
Note: General fail is a miscellaneous failure of channel 5, 6, Frequency Shift 
Keying (FSK), ARINC Channels etc. The BITE status code indicates which 
function has failed. Please contact Universal Avionics for assistance with 
determining a particular BITE status failure indication. 
Note: Should self-test fail and it is desired to do another self-test, the TEST 
button must be pressed firmly for at least one second to engage self-test.  
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APPENDIX E. AIRCRAFT IMPACT SWITCH AND CVR TEST SETUP AND RESULTS 

 
Figure 6. Impact switch on N269AA located in the aft baggage compartment/radio rack. 

 

 
Figure 7. DC power indicated at CVR after the impact switch was reset. 
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Figure 8. Control unit completing successful self-test after impact switch reset. 
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