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FACTUAL REPORT
AVIATION

| National Transportation Safety Board | NTSBID:  MIA9SFA224A Alrcraft Registration Number: N117ER
Occurrence Date:  09/15/95 Most Critical Injury: FATAL

Occurrence Type: Accident Investigated By: NTSB

| Location/Time

[vewommmscn | me | | |eml

| Accident Location: On Airport Distance From Landing Facility: UNK/NA | Direction From Airport: UNK/NA
Aircraft Information Summary
| Aircraft Manufacturer Model/Series Type of Aircraft
AEROSPATIALE TB-9 Airplane
| Sightseeing Flight: No Air Medical Transport Flight: No
1 Narrative

Brief narrative statement of facts, conditions, and circumstances pertinent to the accident/incident:

HISTORY OF THE FLIGHT

Eép September 15, 1995, about 1644 eastern daylight time, an
Aerospatiale TB-9, N117ER, operated by Embry-Riddle Aeronautical
University (Embry-Riddle) and a Piper PA-38-112, N2351A, operated
by Spruce Creek Aviation, collided while on final approach to
runway 11 at New Smyrna Beach Municipal Airport, New Smyrna Beach
Florid{AsBoth flights were 14 CFR Part 91 instructional flights.
Visual meteorological conditions prevailed at the time and
neither flight had filed a flight plan.{N117ER was destroyed and
the commercial-rated flight instructor and two student pilots
| were fatally injured. N2351A received minor damage and the
| private-rated pilot was not injured’} N117ER originated from
Daytona Beach Regional Airport, on September 15, 1995, about
1540. N2351A originated from Spruce Creek Airport, Daytona Beach,
Florida, on September 15, 1995, about 1610.

&iﬁe pilot of N2351A stated he had performed four previous
landings on runway 11 at New Smyrna Beach and was on his fifth
approach. He reported his position by transmitting on the airport
unicom frequency (unicom) while on the downwind leg. He turned
base leg, reported his position on unicom, and visually checked
for other aircraft on final. He did not hear transmissions from
any other pilots who were on final approach or see any other
aircraft on final approach. He turned to final and established
his airspeed at 70 knots. While on short final he heard someone
on unicom say "two planes on final, Tomahawk go around Tomahawk
go around." At the same. time he heard a noise and felt a bump
from the bottom of his aircraft and then saw N117ER nosing down
in front of him. His propeller contacted something and his engine
began running rough. He proceeded to land on, the runway and then
turned off onto the taxiway where he stoppedi

/l?"';zn§
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National Transportation Safety Board | NTSBID:  MIA9SFA224A
FACTUAL REPORT Occurrence Date: 09/15/95
AVIATION

Occurrence Type: Accident

Narrative (Continued)

gﬁitnesses reported that N2351A had been in the traffic
pattern for runway 11 for several approaches and landings. The
pilot was flying a close pattern to the runway and they heard the
pilot reporting his position on unicom for each approach. No
witness could remember hearing the pilots of N117ER reporting
thelr position on unicom or seeing the aircraft before it was on
short final approach. Witnesses stated there were many aircraft
with the "echo romeo" call sign on unicom and they just might not
have heard the pilots of N117ER reporting their position]

(Witnesses saw N117ER on short final approach, and N2351A
rolling wings level onto final approach about 30 feet above and
just behind N117ER. The pilot in an aircraft on the ground called
on unicom that there were two airplanes close together on final.
There was no reaction from either aircraft. Another pilot in an
aircraft on the ground then called for N2351A to go around.
Shortly after this, when the aircraft were about 100 feet above
the ground, N117ER was observed to pitch up 10-20 degrees and
then immediately nose down to a near vertical descent from which
it impacted on the displaced threshold of runway 11. N2351A
continued the approach and landed on runway £§?

PERSONNEL INFORMATION

The flight instructor on N117ER had been employed by
Embry-Riddle since August 18, 1995. The dual student and observer
he was instructing were enrolled in the private pilot flight
course and at the time of accident neither had performed solo
flight.

The pilot of N2351A held a U.S. private pilot certificate
issued on the basis of a Swiss private pilot certificate. He was
in the U.S. to build his flight time and obtain flight
training so that upon returning to Switzerland he could obtain
his commercial pilot certificate.

Additional information on the pilots of N117ER and the pilot
of N2351A is contained in this report under First Pilot
Information and in Supplement E.

ATIRCRAFT INFORMATION

Information on N117ER and N2351A is contained in this report
under Aircraft Information.

METEOROLOGICAL INFORMATION

(Continued on Next Page)
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National Transportation Safety Board NTSB ID:  MIA9SFA224A
FACTUAL REPORT Occurrence Date: 09/15/95
AVIATION

Occurrence Type: Accident

Narrative (Continued)

Visual meteorological conditions prevailed at the time of
the accident. See Weather Information.

WRECKAGE AND IMPACT INFORMATION

N117ER and N2351A collided over the displaced threshold of
runway 11 at the New Smyrna Beach Airport. Debris from the
vertical stabilizer, rudder, and right stabilator of N117ER and
about a 3 inch portion of propeller tip from N2351A were found in
the displaced threshold area. After the collision N117ER pitched
down and impacted nose first on the displaced threshold, about
300 feet past the point of collision. A post crash fire erupted.
N2351A continued and landed.

Post crash examination of N117ER showed that the aircraft
impacted at about a 70-80 degree nose down attitude. The post
crash fire consumed the fuselage, inboard wings, and tail
sections of the aircraft. The outboard portion of the right
stabilator had separated from the aircraft and was found forward
or southeast of the aircraft wreckage, outside of the fire area.
Examination of this portion of right stabilator showed damage and
transfer of black paint consistent with it having been contacted
by the propeller of N2351A. The propeller of N117ER had damage
consistent with it rotating at the time of impact. The engine
assembly rotated after the accident. All engine accegsories were
consumed or damaged by the post crash fire.

Examination of N2351A showed that the 3 inch piece of
propeller tip found in the area of the collision had come from
its propeller. Small pieces of sheet metal debris with white and
blue paint similar to the colors of N117ER were found in the
propeller spinner of N2351A. Blue scrape marks similar to the
color of N117ER were found on the belly of N2351A, just aft of
the engine.

MEDICAL AND PATHOLOGICAL INFORMATION

Post mortem examination of the three occupants of N117ER was
performed by Dr. Ronald L. Reeves, Medical Examiner, Volusia
County, Florida. The cause of death for each occupant was
attributed to multiple blunt force trauma.

Post mortem toxicology studies on specimens obtained from

the three occupants of N117ER was performed by the Volusia County
Medical Examiners Office. The specimens obtained from the

(Continued on Next Page)
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National Transportation Safety Board | NTSB ID:  MIA95FA224A
FACTUAL REPORT Occurrence Date: 09/15/95
AVIATION

Occurrence Type: Accident

Narrative (Continued)

pilot-in-command were negative for ethanol alcohol, basic,
acidic, and neutral drugs. The tests were positive for nicotine,
caffeine, and 2% carbon monoxide. The tests on specimens obtained
from the dual student were negative for ethanol alcohol, basic,
acidic, and neutral drugs. The tests were positive for 1% carbon
monoxide. See Supplement K and toxicology reports.

Toxicology tests on specimens obtained from the pilot of
N2351A were performed by the Florida Department of Law
Enforcement Laboratory, Orlando, Florida. The tests were negative
for ethanol alcohol, basic, acidic, and neutral drugs.

TESTS AND RESEARCH

An Embry-Riddle flight instructor stated after the accident
that they were directed by their Chief Flight Instructor to teach
the students to fly a long final approach with a shallow descent
angle, similar to an instrument approach. The procedure requires
that they extend the downwind leg of a visual approach to 1.6 nm
past the end of the runway before turning base leg and final. The
aircraft is then placed on the final approach 1.6 nm from the
runway at 500 feet agl. This will then require about a 3 degree
descent angle to the runway. In the TB-9 this would be flown at
an ailrspeed of 67 knots. See attached diagram and information
from the Chief Flight Instructor.

Flight instructors from flight schools at the New Smyrna
Beach Airport and the Ormond Beach Airport, where Embry-Riddle
aircraft practice takeoff and landings, stated after the accident
that the long final approach with a shallow descent angle flown
by the Embry-Riddle aircraft conflicts with other aircraft
operating at the airports. They stated that they teach their
students to fly a downwind leg 3/4 nm from the runway. When they
are at a 45 degree angle to the runway approach end they turn on
base leg and then final. This places them on final approach about
3/4 nm from the runway at 500 feet. They stated that the
Embry-Riddle aircraft are on a much longer final approach at a
lower altitude and are not in a position a pilot would expect to
see conflicting traffic. There have been cases at the two
airports where Embry-Riddle aircraft have been cut off by other
aircraft on final approach when the other pilots did not see them
on the long, low final approach.

The FAA Aeronautical Information Manual and Flight Training
Handbook states that pilots should fly a basic rectangular

(Continued on Next Page)
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National Transportation Safety Board NTSB ID: MIA95FA224A
FACTUAL REPORT Occurrence Date: 09/15/95
AVIATION

Occurrence Type: Accident

Narrative (Continued)

pattern when making visual approaches to runways. The downwind
leg of the pattern should be flown at the established traffic
pattern altitude about 1/2 to 1 nm from the runway. The downwind
leg continues past the point abeam of the approach end of the
runway to where a descending medium bank 90-degree turn is made
onto the base leg and then a 90-degree turn is made onto the
final approach leg. The turn to final approach should be
completed at least 1/4 mile from the runway. See pages from the
Flight Training Handbook and Aeronautical Information Manual.

None of the pilots who were operating at the New Smyrna
Beach Airport at the time of the accident, including the pilot of
N2351A, recalled hearing N117ER make position reports on unicom.
Several witnesses stated that there were many Embry-Riddle
aircraft operating at the airport using the call sign "echo
romeo." Because of thig they just might not recall that specific
Embry-Riddle aircraft making position reports. The Embry-Riddle
Flight Operations Manual does not give instructions as to what
radio calls Embry-Riddle pilots should make when performing
normal landings at uncontrolled airports. The Aeronautical
Information Manual states that pilots should make position
reports on downwind, base, and final legs when making approaches
at uncontrolled airports.

After the accident the communications radio from N117ER was
inspected by FAA and King Radio engineers at the King factory.
The purpose of the examination was to determine the communication
frequency the radio was set to at the time of the accident. They
were unable to determine the frequency do to fire damage to the
radio. See FAA inspector statement and King Radio report.

Witnesses reported that several minutes before the accident
an unknown aircraft had a microphone stuck in the transmit
position on the New Smyrna Beach Airport unicom. This prevented
other pilot's transmissions from being heard. Witnesses stated
that at the time of the accident, and for a few minutes before,
this condition was corrected and normal radio operations were
occurring.

The operator of N2351A stated the aircraft did have a sticky
microphone switch on the left control wheel several days before
the accident. This condition was reported to have been corrected.
The aircraft was examined by an FAA Avionics inspector after the
accident. The microphone switch on the left pilots control wheel
was found to stick in the transmit position on occasion or not go
into the transmit position when pushed on occasion. See attached

(Continued on Next Page)
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National Transportation Safety Board NTSB ID:  MIA95FA224A
FACTUAL REPORT Occurrence Date: 09/15/95
AVIATION

Occurrence Type: Accident

Narrative (Continued)

FAA Inspector statement.
ADDITIONAL INFORMATION

The wreckage of N117ER was released to Embry-Riddle
Aeronautical University, Mr. Agee C. Tacker, on September 16,
1995.

The wreckage of N2351A was released to Spruce Creek
Aviation, Mr. Donald E. Seawy, on September 16, 1995.
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National Transportation Safety Board

NTSB ID:

MIA95FA224A

FACTUAL REPORT

Occurrence Date:

09/15/95

AVIATION

Occurrence Type: Accident

Landing Facility/Approach Information

Airport Name Airport ID | Airport Elevation | Runway Used| Runway Length { Runway Width
NEW SMYRNA BEACH MUNI 34J 12 Ft.MSL| 11 4300 Ft. 100 Ft.
Runway Surface Type: Asphalt
Runway Surface Condition : Dry
Type Instrument Approach : None
VFR Approach/Landing : Traffic Pattern
Aircraft Information
Aircraft Manufacturer Model/Series Serial Number
AEROSPATIALE TB-9 1509
Airworthiness Certificate : Normal Utility
| Landing Gear Type : | Tricycle-Fixed
Homebuilt Aircraft? No Number of Seats: 4 Certified Max Gross Wt. | Number of Engines %///////////
‘ Stall Warning System Installed? Yes 2337 LBS 1 %
Engine Type Engine Manufacturer Model/Series Rated Power
Recip-Carburetor LYCOMING 0-320-D2A 160 HP

- Aircraft Inspection Information

| Type of Last Inspection
Annual

Date of Last Inspection
08/08/95

Time Since Last Inspection

79 Hours

Airframe Total Time

2429 Hours

1 -Emergency Locator Transmitter (ELT) Information

ELT Installed? Yes ELT Operated? No ELT Aided in Locating Accident Site? UNK/NA
Owner/Operator Information
| Registered Aircraft Owner Street Address
EMBRY-RIDDLE AERONAUTICAL UNV. . 600 CLYDE MORRIS BLVD. -
City State | Zip Code
DAYTONA BEACH FL 32114
Operator of Aircraft Street Address
' A Same as Registered Aircraft Owner
Same As Reg'd Aircraft Owner City State | Zip Code

| Operator Does Business As:

Operator Designator Code:

| - Type of Certificate(s) Held: NONE

Air Carrier Operating Certificate :

Operating Certificate:

Operator Certificate:

Regulation Flight Conducted Under: 14 CFR 91

Type of Flight Operation Conducted: Instructional (Incl Air Carrier Training)
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National Transportation Safety Board
FACTUAL REPORT
AVIATION

NTSB ID:

MIASSFA224A

Occurrence Date: 09/15/95

Occurrence Type: Accident

First Pilot Information

Name

JOSEPH F. MCCOY

City

DAYTONA BEACH FL 03/20/69 26

State |Date of Birth Age

Sex: M| Seat Occupied: Right

Principal Profession: Pilot-Civilian

Certificate Number: 450358101

Certificate(s) : | Commercial CFI
Airplane Rating(s) : | SE Land ME Land
oo s T
Instructor Rating(s) : SE Airplane Instrument
.

Type Rating Endorsement for Accident/Incident Aircraft? No

Current Biennial Flight Review? Yes

.

Months Since Last BFR

BFR Aircraft Make

BFR Aircraft Model

Medical Cettificate: Class 1

19 UNK/NA UNK/NA Date of Last Medical Exam: (2/13/95
- — 7
Medical Certificate Status: Valid Medical-No Waivers/Limitations %/////////////////////////////%
Source of Pilot Flight Time Information : Pilot Rpt
- Flight Time Matrix | Atac | Tl | Enaine | muitiengne | Mot T Rotoreratt | ciider | 2
Total Time 668 507 40
Pilot in Command (PIC) | 566
1 Instructor 263
1 Last 90 Days
| Last 30 Days 59
1 Last 24 Hours

Seatbelt Used? Yes

Shoulder Hamess Used? Yes

Autopsy Performed? Yes

Toxicology Performed? Yes

| Person at Controls of Aircraft at Time of Accident/Incident: UNK/NA

Second Pilot? Yes

Flight Plan/Itinerary

Type of Flight Plan Filed: None

Departure Point |

______

State Airport |dentifier] Departure Time |[Time Zone

Weather Information

Source of Briefing :

Company

Method of Briefing :

in Person
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National Transportation Safety Board NTSB ID:  MIA95FA224A

FACTUAL REPORT Occurrence Date: 09/15/95
AVIATION

Occurrence Type: Accident

Weather Information

WOF ID | Observation Time |Time Zone [ WOF Elevation [WOF Distance From Accident Site|Direction From Accident Site

DAB 1656 EDT 35 Ft. MSL 10 NM 335 Deg. Mag.

Sky/Lowest Cloud Condition: Scattered 1500 Ft. AGL | Condition of Light: Daylight

Lowest Ceiling: Broken 10000 Ft. AGL | Visibility: 10 SM | Altimeter:  30.09 "Hg

Temperature; 84 F| DewPoint 73 F | Wind Direction: 100 Density Altitude: 1500 Ft.

Wind Speed: 9 Gusts: None W eather Conditions at Accident Site: Visual Conditions

‘ Visibility (RVR): Ft. | Visibility (RVV) SM | Intensity of Precipitation:

Restrictions to Visibility : None

Type of Precipitation : None

Accident Information

Aircraft Damage: Destroyed Aircraft Fire: On Ground Aircraft Explosion: None

Classification: US Registered on US Soil, Territories or Possessions, or Intl Waters

- Injury Summary Matrix Fatal Serious | Minor None TOTAL

First Pilot 1 1

Second Pilot

Dual Student 1 1

Check Pilot

Flight Engineer

Cabin Attendants
Other Crew 1 1

Passengers

TOTAL ABOARD 3

Other Aircraft 1 1
Other Ground

GRAND TOTAL 3 1 4

FACTUAL REPORT -AVIATION Page 4
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National Transportation Safety Board
FACTUAL REPORT
AVIATION

NTSB ID: MIA95FA224A
Occurrence Date: 09/15/95

Occurrence Type: Accident

Administrative Information

Investigator-In-Charge (lIC)
JEFFREY L. KENNEDY

Additional Persons Participating in This Accident/Incident Investigation:

RICHARD SHEPPARD
FAA FSDO
ORLANDO

AGEE C. TACKER
EMBRY-RIDDLE AERO. UNV.
DAYTONA BEACH

EDWARD ROGALSKI
LYCOMING ENGINES
BELLEVIEW

FL 32827
FL 32114
FL 34421
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National Transportation Safety Board NTSB ID:  MIA95FA224B Alrcraft Registration Number:  N2351A
FACTUAL REPORT Occurrence Date:  09/15/95 Most Critical Injury:  FATAL
AVIATION . :
Occurrence Type: Accident Investigated By: NTSB

Location/Time

e R, 0

Accident Location: On Airport Distance From Landing Facility: UNK/NA | Direction From Airport: UNK/NA

Aircraft Information Summary

Aircraft Manufacturer Modeil/Series Type of Aircraft
PIPER PA-38-112 Airplane

Sightseeing Flight: No Air Medical Transport Flight: No

Narrative

Brief narrative statement of facts, conditions, and circumstances pertinent to the accident/incident:

Same as narrative for MIA95FA224A.
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National Transportation Safety Board NTSB ID: MIA95FA224B

FACTUAL REPORT Occurrence Date:  09/15/95
AVIATION

Occurrence Type: Accident

Landing Facility/Approach Information

Airport Name Airport ID | Airport Elevation | Runway Used|Runway Length | Runway Width
NEW SMYRNA BEACH MUNI 34J 12 Ft. MSL| 11 4300 Ft. 100 Ft.

Runway Surface Type: Asphalt

Runway Surface Condition : Dry

Type Instrument Approach : None

VFR Approach/Landing : Traffic Pattern

Aircraft Information

Aircraft Manufacturer Model/Series Serial Number
PIPER PA-38-112 38-78A0649
Airworthiness Certificate : Normal Utility
| Landing Gear Type : | Tricycle-Fixed
| Homebuilt Aircraft? No | Number of Seats: 2 Certified Max Gross Wt. |Number of Engines %//////////%
Stall Warning System Installed? Yes 1670 LBS 1 0
Engine Type Engine Manufacturer Model/Series Rated Power
Recip-Carburetor LYCOMING 0-235-L2C 112 HP
| - Aircraft Inspection Information
Type of Last Inspection Date of Last Inspection |Time Since Last Inspection |Airframe Total Time
Annual 09/11/95 14 Hours | 2575 Hours
| - Emergency Locator Transmitter (ELT) Information
1 ELT Installed? Yes ELT Operated? No ELT Aided in Locating Accident Site? UNK/NA
| Owner/Operator Information
Registered Aircraft Owner Street Address
SPRUCE CREEK AVIATION, INC. City 1 BEECH BLVD. State | Zip Code
] DAYTONA BEACH FL 32124
Operator of Aircraft Street Address
Same As Reg'd Aircraft Owner 5 Same as Registered Aircraft Owner ST P
| Operator Does Business As: Operator Designator Code:
- Type of Certificate(s) Held: NONE
Air Carrier Operating Certificate :
Operating Certificate: Operator Certificate:
Regulation Flight Conducted Under: 14 CFR 91
Type of Flight Operation Conducted: Instructional (Incl Air Carrier Training)
FACTUAL REPORT - AVIATION Page 2




National Transportation Safety Board NTSB ID:  MIA95FA224B

FACTUAL REPORT Occurrence Date:  09/15/95

AVIATION

Occurrence Type: Accident

First Pilot Information

Name City State |Date of Birth Age
GILLES G. GALLEY FARVAGNY OF 02/04/73 22
Sex: M| Seat Occupied: Left Principal Profession: Student Certificate Number: 2532583

Certificate(s) : Private

Airplane Rating(s) : SE Land

Rotorcraft/Glider/LTA : None

Instrument Rating(s) : None

Instructor Rating(s) : None

Type Rating Endorsement for Accident/Incident Aircraft? UNK/NA

Current Biennial Flight Review? Yeg

Months Since Last BFR |BFR Aircraft Make
10 UNK/NA

BFR Aircraft Modei
UNK/NA

Medical Cettificate: Class 3

.

Date of Last Medical Exam: gg/14/94

Medical Certificate Status: \/alid Medical-With Waivers/Limitations

| Source of Pilot Flight Time Information : Pilot Rpt
| - Flight Time Matrix | avac | Teee | e | Waliengne | Mo " han A
Total Time 79 13 79 4
] PilotIn Command (PIC) | 20 4 20
1 Instructor
Last 90 Days 20 13 20
Last 30 Days 19 13 19
Last 24 Hours 2 1 2
| Seatbelt Used? Yes |Shoulder Hamess Used? Yes | Autopsy Performed? No Toxicology Performed? Yes

| Person at Controls of Aircraft at Time of Accident/Incident: First Pilot

Second Pilot? No

Flight Plan/ltinerary

Type of Flight Plan Filed: None

| Departure Point |

State Airport Identifier| Departure Time |Time Zone

Weather Information

Source of Briefing : No Record

Method of Briefing : UNK/NA
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National Transportation Safety Board NTSB ID: MIA95FA224B

FACTUAL REPORT Occurrence Date:  09/15/95
AVIATION

Occurrence Type: Accident

Weather Information

WOF ID | Observation Time |Time Zone | WOF Elevation |WOF Distance From Accident Site|Direction From Accident Site

DAB 1656 EDT 35 Ft. MSL 10 NM 335 Deg. Mag.
Sky/Lowest Cloud Condition: Scattered 1500 Ft. AGL | Condition of Light: Daylight
Lowest Ceiling: Broken 10000 Ft. AGL | Visibility: 10 SM | Altimeter:  30.09 "Hg
Temperature: 84 F| DewPoint 73 F | Wind Direction: 100 Density Altitude: 1500 Ft.
Wind Speed: 9 Gusts: None W eather Conditions at Accident Site: Visual Conditions
Visibility (RVR): Ft. | Visibility (RVV) SM | Intensity of Precipitation:
Restrictions to Visibility : None
Type of Precipitation : None
Accident Information

1 Aircraft Damage: Minor Aircraft Fire: None Aircraft Explosion: None

Classification: US Registered on US Soil, Territories or Possessions, or Intl Waters

| - Injury Summary Matrix Fatal | Serious | Minor None | TOTAL
‘ First Pilot 1 1
Second Pilot
Dual Student
Check Pilot
Flight Engineer
Cabin Attendants
Other Crew
Passengers
TOTAL ABOARD 1
Other Aircraft 3
Other Ground

w [

GRAND TOTAL 3 1 4
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National Transportation Safety Board

FACTUAL REPORT
AVIATION

NTSB ID:  MIAS5FA224B
Occurrence Date: 09/15/95

Occurrence Type: Accident

Administrative Information

Investigator-In-Charge (lIC)
JEFFREY L. KENNEDY

Additional Persons Patticipating in This Accident/Incident Investigation:

RICHARD SHEPPARD
FAA FSDO
ORLANDO

AGEE C. TACKER
EMBRY-RIDDLE AERO. UNV.
DAYTONA BEACH

EDWARD ROGALSKI
LYCOMING ENGINES
BELLEVIEW

FL 32827
FL 32114
FL 34421
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National Transportation Safety Board
Supporting Documentation File Contents

Page 1 of 3 Pages

. No. of
NTSB File Number MIA95FA224A/B Pages
Ilt\le(;n Description of Item Doc | Photo

1 Supporting Documentation File Contents, NTSB Form 6120.3 3

2 Supplement A: N117ER 2

3 Supplement B: N117ER 4

4 Supplement E: N117ER 2

5 Supplement K: N117ER 10

6 Supplement S: N117ER 1

7 Pilot/Operator Aircraft Accident Report, NTSB Form 6
6120.1/2: N117ER

8 Pilot/Operator Aircraft Accident Report, NTSB Form 11
6120.1/2: N2351A

9 Witness Statements 28

10 Maps or Charts of Accident Area, Wreckage Diagrams 1

11 Reports from Federal Agencies: FAA report concerning 1
transmit switch on N2351A.

12 Reports from Federal Agencies: FAA report concerning 8
communications radio from N117ER.

13 Reports from Federal Agencies: FAA report of radar 1
coverage at crash site.

14 Reports from Local Agencies 26

15 Reports from Parties to the Investigation: Embry-Riddle 40
Chief Flight Instructor submission.

16 Other Pertinent Forms and Reports 5

17 Other Pertinent Forms and Reports: Embry-Riddle Airport 2
Pattern Handout




National Transportation Safety Board
Supporting Documentation File Contents

Page 2 of 3 Pages

NTSB File Number MIA95FA224A/B No. of
Pages
llt\i;n Description of Item Doc |Photo
18 Other Pertinent Forms and Reports: FAA Flight Training 8
Handbook and AIM pages.
19 Statement of Party Representatives to NTSB Investigation 4
20 Release of Aircraft Wreckage, NTSB Form 6120.15: N117ER 1
21 Release of Aircraft Wreckage, NTSB Form 6120.15: N2351A 1
22 Toxicological Reports 2
23 Photograph 1: View of main wreckage of N117ER on threshold 1
of runway 11.

24 Photograph 2: View of left wing from N117ER. 1
25 Photograph 3: View of engine and propeller from N117ER 1
26 Photograph 4: View of right wing from N117ER 1

- 27 Photograph 5: View of right wing and main wreckage of 1

N117ER

28 Photograph 6: View of bottom of right stabilizer of 1
N117ER. Note paint transfer.

29 Photograph 7: View of top of right stabilizer of N117ER. 1
Note crush damage on the leading edge.

30 Photograph 8: Another view of remains of right stabilizer 1
from N117ER. Note paint transfer.

31 Photograph 9: View of debris from tail section of N117ER 1

which was found in the area of the collision with N2351A.
32 Photograph 10: View of propeller from N2351A. Note damage. 1
33 Photograph 11: View of rotational damage to propeller 1
spinner from N2351A.
34 Photograph 12: View of damage to one propeller blade of 1
N2351A.
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Supporting Documentation File Contents

Page 3 of 3 Pages

. No. of
NTSB File Number MIA9S5FA224A/B Pages
'lt\i:n Description of ltem Doc |Photo
35 Photograph 13: View of damage to other propeller blade of 1
N2351A.
36 Photograph 14: View of piece of propeller blade from 1
N2351A which was found on the runway threshold at the
point of collision with N117ER.
37 Photograph 15: Debris from the tail section of N117ER 1
which was found in the propeller spinner of N2351A.
Total Number of Pages 167 | 15
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FACTUAL REPORT
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Supplement A
—Wreckage Documentation, Single and Twin Reciprocating Engine and Unpowered Aircraft

1 Engine #1 Serial No. |2 Engine #2 Serial No. | 3 Supercharger Installed | 4 Turbocharger 5 Propelier 6 Propelier
L=19599-144 1 0O Yes instalied ManuhcturerH Model/Series
A Other AOtheW/ﬂ 23 no 10 ves SENSEnICH | 74076 SEASY
| Aother 2 & no A Other A Other
. A Other -
7 Propeller Type (Muiltiple entry) 5 [ Ground Adjustable/variable pitch 8 Aircraft STOL Modification installed
1 O wood 6 [ Reversable 10 ves
2 B Metal 7 O Fult automatic feathering 2K no
3 O composite 8 O Full manual teathering A Other
4O Constant speed-controllable pitch A Other '
Landing Gear 9 Nose/Tail 10 Left Main 11 Right Main For Rotorcralt or
Positions 10 up 10 up 10 we Balloon accidents, go
(! fixed gear, 2 O pown ‘ 2 O pown 2 O pown to block 20.
| 9o to block 12) 3 O intermediate 3 O intermediate 3 O intermediate
| A Other A Other A Other L
[ Control Surface 12 Left Trailing Edge 13 Right Trailing Edge 14 Speed Brake 15 Spoiler
r Positions Flap Flap 1 I Not Instalied 1 I Not Instatled
10up 10O e 2 O stowed 2 O stowed
A Extended deg. A Extended deg. 3 [ oeployed 3 [ peployed
B Otherpyw i B Othe’U/\J[ A Other 4 O Deployed Asymetrically
A Other
Trim Tab Potmonfhs Left Aileron 17 Right Aileron 18 Rudder 19 Eievator/Stabilstor/
(Muitiple entry) 1 X Not Installed 1¥4 Not Installed 1 B Not installed Ruddervator
2 [0 Neutrai 2 [ Neutral 2 O Neutral 1 O Neutral
| 30 up a0 up 3 0O Lett 20 uwp
4 O pown 4 [0 pown 4 O Right 3 O pown
A deg. A deg. A deg. A deg.
B Other B Other B Other ' B OtherUNK
Cargo Restraint 120 Cargo Restraint Installed (Muitipie entry) |21 Cargo Restraint Used (Muitiple entry)| 22 Cargo Restraint Failed (Multiple entry)
System 1 B None (Go to block 26) 1 [ None (Go to block 26) + O None
2 [ cargo net 2 O cargo net 2 O cargo net
ad Straps/tie down s Straps/tie down 3O Straps/tie down
A Other A Other A Other

; Complete when weight and/or center of gravity limitations are exceeded on
Computed Weight and Balance Information- accident flight. (Otherwise go to block 32)

Takeoff
26 Weight 27 Center of Gravity 28 CG Range (Multiple entry)
: Lbs. A____ %MACor 1 O At 1akeott weight A % MAC to % MAC or
B —______Inches 2 [ At max gross weight B8 Inches to Inches
Acci 32 Fuel On Board At Accident
ccident 1 & Estimated
29 Weight 30 Center of Gravity 31 CG Range (Multiple entry) 2 O veritied 3| [
Lbs. A ____ %MACor 1 O At takeott weight A % MAC to % MAC or A Total gallons
B . Inches 2 D At max gross weight 8 inches to Inches B Other

'TSB Form 6120.4 Supplement A (1-84) Page !




NTSB Accident/Incident Number
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FACTUAL REPORT
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Supplement A—Wreckage Documentation, Single and Twin Reciprocating Engine and Unpowered
Aircraft (continued)

Fuel on Board at Accident D Tank Construction F Spilisate Fittings H Fuel Leakage/Rupture
Fuel Tanks A Gallons|B Gallons| € |1 Wet 2 3 E 1] 2 G 1 2 3 4 |
Estimated | Verified | Other | Wing | Bladder Metal | Other | Yes | No [ Other | None | Line | Fitting | Tank | Oth

33 Left Wing | 7 X | X §< X
34 Right Wing | -, | x )( X X

35 Left Tip

36 Right Tip

37 Fuselage

38 (Specily)

41 Fuel Found In #1 Engine (Muitiple entry) 42 Fuel Found In #2 Engine (Muitiple entry)
1 O None 7 O Fiiter(s) 1 O None 7 {3 Fiter(s)
2& Lines 8 O selector valve 2 O Lines 8 O selector valve
3 O Gascolator/strainer 9 O Fuel manifold/spider 3 O Gascolator/strainer 9 [ Fuel manifold/spider
4 O carburetar/tuet injector 10 O Accumuilator tank 4 O carburetor/tuel injector 10 [ Accumutator tank
5 ] Engine driven pump s Engine driven pump
e O Auxiliary fuel pump A Other ¢ Auxiliary fuel pump A Otherﬂ/é
43 Flight Controls, 44 Airtrame/Structure, Evidence of in-Flight Separation/Failure 45 Propelier, Evidence a6 bqw.fphnt' Evidenc:
Evidence or (Muitiple entry) of In-Flight of In-Flight Mechani(
Operational Fallure 1+ O None 7 B Right stab/elevator Separation/Failure Maitunction
or Maitunction 2 O Helicopter (Complste Supp. G) 8§Verticalﬁn/rudder 10 ves 10 ves
(Multiple entry) 3 [ General disintegration 9 O canard 2 M No zﬂ,No
1 & None A 4 O Left wing 10 O Powerplant A Other A Other
2 O pitch control s [JRight wing 11 O cabin/cargo door
3 O Roll control 6 ] Left stab/elevator A Other
4 0 vaw control 47 Fuel, Evidence of Improper Grade or Contamination |48 Oll, Evidence of Improper Grade or Contamination
A Other {Multiple entry) (Muitiple entry)
1 ﬂ None 3 O contamination 13 None 3 O contamination
2 O improper grade A Other 2 3 improper grade A Other
Emergency Locator Transmitter (ELT) Information R N LAk ,ﬁ Y /‘f’,‘: ‘EE.,
51 ELT Manufacturer 52 ELT Model No. 55 Preim ELT Location(s) (Muitiple entr
/NVARC O ELJ‘ 7/0 13 zzc‘:kpn o1 P v
A Other A Other 2 O cabin s OO Ratt
§3 ELT Battery Type 54 ELT Bau%&xy Eng:uon Date (Nos. for M, D, Y) 3 [ Tailcone 6 O survival kit
1 B, Alkaline 4 O Nickel -30-97 4)& Empennage A Other
2 [0 cadmium 5 O Lithium A Other
3 [J Nicad A Other
56 ELT-Reason for Noneffectiveness/Failure (Muitiple entry)
103 Operated effectively 6 O Batlery installation incorrect 11 O water submersion 16 O Test satisfactorily after accident
2 O insufficient G's 7 O incorrect battery 12 [ Unit not armed 170 Signal direction altered by terrair
a[d Improper installation 8)8'\Fire damage ) 13 O shielded by wreckage 18 d Packing device still instailed
4 [J Battery dead 9 [ impact damage 14 [ shielded by terrain 19 T Remote switch off
5 [ Battery corroded 10 O Antenna broken/disconnected 15 [J internal failure A Other

NTSB Form 6120.4 Suppiement A (1-84) Pag
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"M T1A19 WaV-Sbadd

. Supplement B—Cockpit Documentation, Single and Twin Reciprocating Engine and Unpowered

Aircraft
1 Cockpit Secured, Readings Not Pertinent 1 g Yes (Go to block 3) 2 Cockpit/Instrument Panel Destroyed 1 M Yes (Go to block 3)

Cockpit Instrument Indlcatjons—Enter direct in appropriate category

Flight Instruments Engine/System instruments
Item Reading/Setting Item Reading/Setting
] ClE
VEarzeaL CPEEn 1200 Fom Lown Nogs S 27/, 7
Comm/Nav Equipment Miscellaneous
Item Frequency/Remark Item Remark

NTSB Form 6120.4 Supplement B (1-84) Page



3 Navigatlonal Equipment/Displays installed (Muitiple entry)

National Transportation Safety

Board

FACTUAL REPORT
AVIATION

NTSB Accident/incident Number

Supplement B8—Cockpit Documentation, Single and Twin Reciprocating Engine and Unpowered

Aircraft (continued)

1 I8l OMNI Head(s) 7 O LORAN/Omega/INS

4 Autopiiot
1 'ﬂ Not «nstaned
2O Engaged
3] Not engaged
A Other

5 Digital Electronic/
Nav/Com Dispiays
1 O Not installed

2% Instailed

A Other

6 Primary Altimeter Typ<
10 Counter-pointer
2 [ Drum-pointer
BK 3-pointer
4 2-pointer
A Other

2¥d Glide siope © 8 [J bMmE
3 O nHsi 9 E& ADF
4 O Fiight director 10 & Marker beacons
5 O rRm A Other
6 [J RNAV
7 Standby Altimeter installed } 8 Radar Altimeter Instailed
1 O Yes 10 ves
2 B[ No 2 No
A Other A Other

!DTrrlmponder
1 O Not instailed

2O Instalted-not used

3 [ installed-used

4K|nstalled-used»Altitude encoding

A Other

10 Attitude Indicator Installec

15 ves
2 E| No

A Other

11 Attitude Indicator Power Source (Muitiple entry)

1 m Pressure/vacuum system

2 O Pressure/vacuum system-with backup power source
3 O Electrical

40O Standby indicator with alternate power source

A Other

1 0 None

2 O visual/light
30 Visual/gauge
Aﬂ Aural

5 [ stickshaker
A Other

12 Type of Stall Warning indicator

13 Weather Radar/Detection Equipmer

Not installed

2 1 installed-on

3 O installed-off

40 Instailed, on/off unknown
A Other

14

Type Weather Radar/Detection Equipment (Multiple entry)
1 0O storm scope 2 [ Black and white radar

3 O color radar

A

Other/‘[///i

Electrical/System Switches

i Switches Destroyed/Inaccessible (Go to block 56)

19

Switch Positions Not Pertinent (Go to block 56)

Switch/Item

Not
1 Installed

3 Off A Other

Pertinent Setting/rRemark

20

Electrical Master

21

Battery

22

#1 Gen/Alternator

23

#2 Gen/Alternator

24

Inverter

25

Avionics Master

28

Pitot Heat

29

ice Detection

30

Propeller Deice/Anti-ice

31

Windshield Deice

32

Windshield Anti-lce

33

Airframe Deice

36

Cabin Air/Fan

37

Cabin Heater

38

Air Conditioning

39

Cabin Pressure Altitude

40

Cabin Pressure Temperature

41

Crew Oxygen

42

Cabin/Passenger Oxygen

45

Taxi Lights

46

Landing Lights

47

Rotating Beacon

NTSB Form 6120.4 Supplement B (1-84)
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NTSB Accident/incident Number

Supplement B —Cockpit Documentation, Single and Twin Reciprocating Engine and Unpowered
Aircraft (continued)

* |7 Not 2 3
Instailed

Switch/ltem

Other

Pertinent Setting/Remark

48 Strobes

49 Navigation Lights

50 instrument Panel Lights

51 Cockpit/Storm Lights

52 Cabin Lights

53 ELT Remote

Engine Controls-No. 1 Engine

s6 (O Engine Control Positions Not Pertinent (Go to block 65)

57 Throttie Position 58 Propeller 59 Mixture 60 Carburetor Heat
1 O Not instatled 1\ﬂ Not installed 1 O Notinstalled 1 0 Not instatled
2 O Full torward 2 [ Fult increase (Low pitch) 2 O Fuli rich 20 Funon
30 Midrange O Midrange s 0 Midrange 3 O rartial
4 0O 1die 4 [0 Full decrease (High pitch) 4 O 1dle cutott 4 O ot
A Otherpm i 5 [ Featner A Other()vy A Other (¢
A Other
61 Alternate Air 62 Cowil Flaps 63 Magneta Switch Position 64 Throttle Friction
1¥[Notinstalled 1E:Not instailed 1 O Not instalied 1 O Not installed
2 0 open 2 O open 2 O Both 2 O Tight
3 O ciosed 3 [ closed 3 [ Left 3 O Loose
4 O midrange 4 [J Midrange 4 [ rignt A Other ¢/ )/
A Other A Other 5 3 ott
6 [ start
A Other (VK
_ N

Engine Controls-No. 2 Engine '

65 __ Engine Control Positions Not Pertinent ( Go fo block 74)

66 Throttle Position 67 Propeller 68 Mixture 69 Carburetor Heat
1 I Not instalied 1 T Not installed 1 X[ Not installed 1 I Not installed
2 O Full forward 2 O Fultincrease (Low pitch) 2 O Full rich 2 O Fuilon
3 O Midrange 3 {0 midrange 3 [0 ™idrange 3 O Partial
4 0O 1aie 4 [ Full decrease (High pitch) | 4 [J 1dle cutott 40O ot
A Other 5 [ Feather A Other A Other
A Other
70 Alternate Alr 71 Cowi Flaps 72 Magneto Switch Position 73 Throtitle Friction
1T Not installed 1 B Not installed 1 3 Not installed 1 ;' Not installed
2 0 open 2 [ open 2 [ Both 2 O Tight
3 O closed 3 O ciosed 3 O ten 3 O Loose
4 O Midrange 4 O Midrange 4 O Right A Other
A Other A Other s O ot
6 [J start
A Othar

NTSB Form 6120.4 Supplement B (1-84)
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/M

NTSB Accident/incident Numbet

A A

¢\ 2

Supplement B—Cockpit Documentation. Single and Twin Reciprocating Engine and Unpowered

Aircraft (continued)

A -

i : Al S 2 20 -...._..4,4.'. e e smasrieadioth s RN s : i i
74 Landing Gear Control Landing Gear Indicator |76 Trailing Edge Flap System 77 Trailing Edge Flap 78 Trailing Edge Flap

1ﬂ Not installed 1'E Not installed 1 O Not installed ' Controt Iindicator

20 up 20 up 2 [J Manual 1 O Not installed 1 O Not installed

3 O pown 3 O pown 3 K] Electric 20 uwp 2 0 up

40 on 4 O Transit/unsafe 4 [J Hydraulic A Down deg. A Down deg.

A Other A Other A Other B Other U NVIZ. 8 Other(_UAL

79 Speed Brake Control 80 Spoiler Control

81 Dual Controls

82 Throwover Controi Yoke/Position

1ﬂ Not instailed 1 Not instailed 1 O Not installed 1 Not installed

2 [ stowed 2 O stowed 2 [A installed 2 O Lett
3 [J Deployed 3 [J pepioyed A Other 3 [ Rignt
A Other A Other ) 4 O intermediate

A Other
83 Elev/Stab Trim Control 84 Elev/Stab Trim Indicator 85 Alleron Trim Control |86 Aileron Trim indicator | 87 Rudder Trim Indicator
(Multiple entry) 1 O Not installed (Muitiple entry) 1 m Not installed Not instalied
1 O Not installed 20 uwp 1 2 Not installed 2 [ Lett 2 [J Left
ZKManual 3 [ pown 2 [0 Manuat 3 O Right 3 O Right
3 O electric 4 O Neutral 3 O etectric 4 O Neutral 4 [ Neutral
A Other A OtherUNK A Other A Other A Other
88 Fuel Selector Position(s) (Muitiple entry) 89 Fuel Boost Pump, Engine #1

1 0 Left main 7 O Forward 13 [0 On-engine #1 1 O Not instailed

2 O Right main 8 O An 14 O off-engine #1 20 on

3 O Both 9 [ External tank 15 {J On-engine #2 3 OO High .

4 O Left auxiliary 10 [J Between tanks 16 [J Oft-engine #2 40 Low

5 [J Right auxitiary 11 O X-feed left to right A Other | ,,ul( 5 O off

6 O center 12 O x-feed right to left A Other L}/u(

{90 Fuel Boost Pump, Engine #2 91 Fuel Transfer Pump 92 Primer, Engine #1 93 Primer Engine #2

1 ] Not installed 1 X Not installed 1 O Not instatled 1 T Not installed
20 on 20 on 2 [ Locked 2 [ Locked

3 [ High A On (——tank to __tank) 3 [J unlocked 3 O unlocked

4 O Low B Other A Other )\l A Other

5 O ot

A Other

NTSB Form 6120.4 Supplement B (1-84)
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Supplement E — Second Pilot Information

1 Second Pilot Responsibilities
1 0 copilot 2KDuat student 3 [J safetypilot 4 [J Check pilot 5 [ None (Pilot-Rated Passenger) A Other
2 Name (Last, First, Initial) 3 Pilot Certificate No. 4 Street Address
STn, HYvw C. EE672. 0936 Pp. Box 1988 78
A Othef A Other A Other
§ City 6 State 7 Date of Birth (Nos. for M, D, Y) |8 Age 9 Sex
DAY Torn BEpcH 7-]5~75 A0 1 B Mmale
A Other F L A Other A Other 2 O Femate
10 Seat Occupled (Muitiple entry) {11 Principal Protession
| 1 JX Left 4 O Front 1 O pilotcivitian 4 [ Aircratt mechanic 7 [ Doctor/dentist 10 [J Clergy 13 [0 Farmer/Ranch
5 2 O Right 5 O Rear .2 O pilot-military 5 [] Business 8 O Poiice 11 3 Teacher 14 [J Retired
’ 3 0O center A Other 3 O other-military 6 [J Lawyer SB Student 12 O Engineer A Other
12 Certificate(s) (Multiple entry) 13 Ratings—Alrplane (Muitiple entry) |14 Rotorcratt/Glider/LTA (Multiple entry)
1,& Student 7 O mititary i m None 1ﬁ None
2 O Private 8 [ None 2 [0 single engine land 2 O Relicopter
3 O commercial 9 O Foreign 3 O Muitiengine land 3 O Gyroplane
4 [ Airiine Transport A Other 4 [ single engine sea 4 O Airship
5 O Flight instructor 5 [J Multiengine sea 5 ] Free balloon
6 OJ Fiight Engineer 6 O aGlider
15 Instrument Rating 16 Instructor Rating(s) (Muitiple entry) 17 Ground Instructor 18 Type Rating/Endorsement This
(Multiple entry) 1m None 5 O Gyroplane 1 00 Basic Alrcratt
1M None 2 O Airplane S 6 O Glider 2 O Advanced 1 O ves
2 O Airplane 3 O Airptane ME 7 O instrument airplane 3 O instrument 2KN0 (Go to block 20)
3 O Helicopter 4 (O Helicopter 8 [ instrument helicopter 4&\'0"9 A Other '
18 Months Since Check/Endorsement 20 Biennial Flight Review 21 Months Since Last BFR |22 BFR (or equivalent) Aircraft Make/Model
This Alrcratt 1 % Yes ____ Months A Make
2 No A Other, B Modet -
A omer/d//:} A_Other > /l//y C_Other /5//,1
23 Medical Ceftificate | 24 Medical Certificate Validity 25 Date of Last Medical (Nos. for O, M, Y)
1 OJ None 1)2[v;md medical-no waivers/limitations 5 L3 No medical certificate -3/~ 7 &3
2} crass 1 2 [ valid medical-with waivers/limitations A Other 3
3 O ciass 2 3 O Non valid medical for this flight A Other
4 [ class 3 4O Expired
A Other
26 Medical Limitation 27 Medical Walver 28 Statement of Demonstrated Ability 29 Correcting Lenses (Multiple entry)
1 X None 1 B None 1 0O ves 1 E Not required
2 O vision 2 [ vision 2E No 2 [ Required to be in possession
A Specity ______ 3 [0 Hearing A Other 3 [0 Required, not in possession
A Specify 4 D Required to be wom
B Other B Other 5 [0 Required, not worn
6 [0 worn at time of accident
— A _Other
33 Source of Pilot Time )
10 pilot Log 30 Faa s Investigator's Estimate 7 [ other Person
2 OJ company 4 K pilot/Operator Report 6 [ Relative A Other

NTSB Form 6120.4 Supplement E (1-84) ' Page
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Dpleme econd Pilo 0 O O ed
: A BThis Make |C "é’fr’.’;’.’.‘f C' irptane F Instrument g(H !  Lighter X other
Saese] Al A/C & Model Engine Multi Engine{ Night Actual { Simuiated | Rotorcraft Glider Than Air Code

35 Total Time

7

v L

7

36 Pilot in Command (PIC)

37 Instructor

38 This Make/Mode!

39 Last 90 Days

2717
5
)

| 40 Last 30 Days j 7
[ | ]

41 Last 24 Hours

42 Landings—Last 90 Days— All Alrcraft—Day

A Other UV

43 Landings—Last 90 Days— All Aircratt—Night

A Other{i(

44 Landings—Last 90 Days—This Make/Model—
Day

A Other Lnv/C

46 Seatbeit Avallable

45 Landings—Last 90 Days— This Make/Model—

Night 47 Seatbeit Used
1K Yes 1 E Yes
200 No 20 No
CA OtherU/V/< A Other A Other
48 Shouider Harness Avallable| 49 Shoulder Hamess Used 50 Aulopsy Performed —( This Pilot) 51 Toxicology Pertormed — ( This Pilot)
1 Yes 1 ,E Yes 1 Yes 1 E Yes -
20 No 20 No 20 No 20 No
A Other A Other A Other A Other

'TSB Form 6120.4 Supplement E (1-84)
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Supplement K—Occupant, Survival and Injury information
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AVIATION

" NTSB Accident/Incident Number

3 Age 4 Height 5 Weight
1 Seat No. 2 Position For non- 6 2 Lbs
A 1 3 Pilot in command survivable A _aaYrs Inches
AN y ‘ ; B Under 24 mos., enter A Other A Other
B If Seat Unknown Enter | 2 E Second pitot accident, nae -
Persons Name 3 O other crewmember go to months
HYUA} C. SI~ 4 [0 Passenger block 36 C Other
C Other A Other
N i der Harness
6 Injury Index T Condition Prior to Accident 8 Phy’snpa’lly HIandicapped 9 Seat Belt Adjustment 10 :;\x:;lm'm
1 OJ None (Multiple entry) (Multiple entry} 1 I Not fastened
2 O Minor 1 3 Smoker 1 & No 2 [J Loose 1 [J Not fastened
3 O serious 2 O tanguage difficutty 2 [0 8lind 3 O snug 2 0 Loose
4 B ratal 3d Pre-existing disease 30 Mobility impaired 40 Tight 3 8 Srrug
4 O prothesis 4 [ Deat 5 X Fastened-u ) ; B, :'9‘:‘ o
i ‘ astened-
A Otheﬂ//’? A Other Tigntness Unknown Tightness Unkno'
6 [J Not seated
7 [J seat not equipped 6 D Seat not equippe
1 A Other A Other
1 Knew Impact/Accid
O Yesp ccident Coming 12 ered for impact 13 Direction of Movement at impact (Muitiple entry)
1 Y :
20 Nno 20 ne ' Ig Forward - 3 K] Upward 5 [ Lett
A 2 L4 Rearward 4 .
Other Unvi¢ A Other UAVIC O pownward 6 OJ Right A Other
14 Exit Used E
R it Di
1 = Did not escape xit Diagram 15 Escape Hampered by
2 Split in fuselage {Multipia antry)
. Use following cod
A Exnnumber(use diagram) hatches 9 codes for overnead 1 Not hampered
—— ot 2 [0 smoke
8 Other ct Cockpi CR 3 O Heat
L R Cockpit 99 Y < Injuries
Cabin & sOd Trapped
2L R 30in 88 6 [J Darkness
Tail 7O Debris
a
3t Cabin aR fieone 77 8 OJ pisorientation
9 00 oifficutty Using
A Specity
18 Briefed op Emer B Other
) ency p
(Muttipte entry) gency Procedures 17 Evacuation Aigeq by
10 Nno (Multipie eniry) 18 Injured During Evacuation
2 Betore takeors 13 Passenger 10 ves
3 Before impact/accident 2 [J crew 20 no
A Other ' 30 Bystander A Other/tj/j

4 0 cFR personne




NTSB Accident/Incident Number
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FACTUAL REPORT
AVIATION

Supplement K—QOccupant, Survival and Injury Information (continued)

Complete this section for accidents involving fire. 24 [ No fire involved (Go to block 29)

25 Fire First Sighted (Location) | 26 Smoke Mask/Goggles Used 27 Material of Clothes Worn 28 Exposure to Heat/Fire
1 3 inside aircraft (Multiple entry) {Multiple entry) (Multiple entry)
2 [J outside aircratt 1ﬁNo 13 Synthetic 1 m Head/face
SIKBoth 2 0 ves 2 O Nonsynthetic 2 I Armes)
A Other 30 Botn 3 O Fire resistant 3 Hand(s)
4 O oitficulty in use 4B\Mix-symhetic and nonsynthetic 4 g Leg(s)
A Other A Other 5 Torso
6 ¥ Feet
A Other
| Complete this section for accidents involving ditching/water impact. 29% No water impact (Go to block 36)
i . Familiar Problems Malfunctioned Equipment
Flotation Devices A Available C Used E With Use G in Use | With Use Damaged
d 2 B 1 2 D 1 2 F 1 2 H o 1 2

J L
Yes| No | Other | Yes| No | Other| Yes| No | Other { Yes| No | Other ] Yes] No | Other | Yes | No | Other

30 Liferaft

31 Vest-inflatable

32 Vest-Non-infiatable

33 Cushion

34 Time in Water 35 Rescued by

A Hrs. 1 O Boat 3d Helicopter

B Mins. C Other 2 O Airplane 4 [0 None A Other
L

Occupant Injuries—Complete applicable parts for survivors and nonsurvivors.

Items 36 thru 39 apply ONLY to flight crewmembers.

36 Medication Prescribed 37 Medication Being Taken 38 Medication/Drugs Found
10 No 1)‘.(No T No
A Yes (Specily: ) A Yes (Specify: ) A Yes (Specify: )
8 Other(JniK . B Other B8 Other
39 Pre-existing Disease Found at Autopsy
1. L1 No autopsy performed A Yes Specily: 8 Other
2 one reported

Results of Toxicological Analyses—Complete as applicable for survivors and nonsurvivors.

40 Toxicology. (Multiple entry)
1 [J Not ordered
2 [J Not ordered—performed

3ﬂ0rdered—pertormed 5 G Embalmed
4 O ordered—not performed

NTSB Form 6120.4 Supnlement K {1-841
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Supplement K—Occupant, Survival and Injury Information (continued)

Results of Toxicologial Analyses—(Complete as applicable for survivors and nonsurvivors.) (continued)

A Test Results
Substances C Level of Substances Found
1 |2 B
Positive|  Negative Other
41 Ethanol (Alcohol) X Mg %
42 CO (Carbon Monoxide) >< :Z % Saturation
43 hb (Hemoglobin) UN[ gm %
44 HCN (Hydrogen Cyanide) , ] /v/< Microgram/mi -

' 45 Acidic and Neutral Drugs

46 Basic Drugs

47 Marijuana

XX

48 (Specity)

List any additional toxicological substances discovered below.

W Substance Substance

A ""Code B Level of Substances Found A Substan 8 Level of Substances Found

19 56

0 57

| 58

92 59

53 60

(Specity]
1] 61
(Specity)
55 62
Toxicotogical Substances/Codes Montho! 082

Acetamenophen 001 Cocane 018 Imipramine 035 Monphae 053

. Acetaldenyde - 002 Codeine 019 tsopropanof 036 Megazepam 054
Acetone . . 003 Oesipramine [t Ketamine 037 Necoting 058
Amoxapine 004 Diazepam 021 Liducaing 038 Nortaptyhne 056
Amitnpiyline 005 Dihydrocodeinone 022 Loxapine oar Oxasepam o057
Amoparoial . .. 006 Dipnennyoramine 023 Mecloguanione 039 Puatize. e 058
Ampnetamine S 00?7 Diphenyinydanton 024 Mepenaine 040 Pheanabarhinal 059
Benzaylecgonine ooa Doxepin 028 Mephentrimine 041 e 060
Brompneniramine 009 Desalkyitiutazesns 026 Meprobamate 042 v 081
Butatbial - 010 Demoxapam 027 Methanot 043 A e 082
Butavaroual on Einchiorvynol 028 Methadone 044 T 083
Caflene . 012 Flunitrazepam 029 Metnampnetamine 048 Yooy 064
Cannabinoids 013 fiurazepam 030 R Melhagualone 046 N e 06%
Chiorazepare 014 Fluphenazine 03 AMbinyieneda e o048 R IAT 066
Chioraiazepoxiae 01§ Giutethimide 032 Phetamiae 049 Preag ¢ nditne 067
Chlorpnentermine 016 Haloperiagt 033 Mothyig b ee 050 Pt i 068
Clonazepam 017 Hexobarbilal oM [ TR a5 i 06

v
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NTSB Accident/Incident Number

Supplement K—Occupant, Survival and Injury Information (continued)

Ga‘ﬂ,For muitiple extreme traumatic injuries, check box, and go to next applicable supplement.

Occupant Injury Coding Chart (Complete for survivors and non survivors.as applicable. )

A Body Reglon

B Aspect

C Lesion

D
System/Qrgan

—

E
A1S. Severity

g

F G
6 Injury Source {7 Source of Dal

64

65

66

67

68

69

70

7

72

73

Body Region - A

01 Head (Skull, scalp. ears)

02 Face (Forehead, nose. eyes, mouth)
03 Neck (Cervical spine, C1-C7)

04 Shoulder (Clavicle. scapula. joint)
05 Upper limb (Whole arm)

06 Arm (Upper)

07 Efbow

08 Forearm

09 Wrist

10 Hand—fingers

11 Chest (Anterior and posterior nbs)
12 Abdomen (Diaphragm and below)
13 Back (Thoracsic spine T1-T12)

14 Back (Lumbar L1-L5)

15 Pelvis—hip .

16 Lower limb (Whole leg)

17 Thigh (Femur)

18 Knee .

19 Leg (Below knee)

20 Ankle

21 Foot—toes

22 Whole body

88 Injured. unknown regton

99 Other

Asgpect Of Injury - B

01 Right
02 Left

88 Injured aspect unknown

99 Other
Lesion - C

01 Laceration
02 Contusion
03 Abrasion
04 Fracture

05 Concussion
06 Avulsion
07 Rupture

08 Sprain

09 Dislocation
10 Crush

11 Amputation
12 Burn

13 Fracture and dislocation
14 Severence (Transection)

15 Strain

16 Detachment (Separation)

17 Pertoration (Puncture)

88 injured unknown lesion

99 Other

System/Organ - D

(1 Skeletal
02 Verlebrae
03 Joints

04 Digeshve

a8
99

Liver
Nervous System

Source ot Data - G

Brain Otficial

Spinal cord 01 Autopsy records with or without
Ears hospitals medical records
Arteries veins

Heart

02 Hospital/medical records
03 Emergency room records

Spleen 04 Private or treating physicians
Urogenital Unofticial

Kidneys nothicia

Ee:p"am'y 05 Lay coroner

Y 06 E.M.S. personnel
zulmonaryxlungs 07 Interviewee

irway .
Muscles 08 Potice

09 Other source
integumentary

Thyroid (Thyroid or other endocrine gland)

Injured. unknown system or organ
Other

Abbreviated Injury Scale - E

Not injured

Minor injury

Moderate njury

Serious injury (Not hfe-threatening)

Severe injury (Life-threatening survival probable)
Criticat injury {Survival uncertain)

Maximum (untreatable}

Injured (Unkhnown severity)

Unknown i injured

NTSB Form 6120.4 Supplement K (1-84)
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National Transportation Safety Board

FACTUAL REPORT
AVIATION

NTSB Accident/Incident Number

Supplement K—Occupant, Survival and Injury Information (continued)

Injury Source List - F
01 Windshield 25 Ground/runway
02 Windshield frame 26 Unse‘c.:uredvseal(s) A
03 Window 27 Outsudg object(s) entering aircraft
04 Window frame 28 Galley item(s) .
29 Food/beverage item(s)
05 Instrument panel 30 Other interior objects
06 Side console 31 Other exterior objects
07 Center console 32 Evacuation slide/stide raft
08 Control stick/cyclic stick 33 Escape rope/tape
09 Collective 34 Escape inertia device
10 Control yoke/column 35 Ejected trom aircraft
11 Throttle quadrant/levers 36 Propeller/rotor blades
12 Rudder pedals 37 Exterior aircraft surface
13 Ceiling 38 Engine '
| 14 Sidewall 39 Wheel/tires
15 Floar : 40 Ground vehicle
16 Fuselage framing/structure 41 Toxic/noxious/irritant fumes
17 Table 42 Fire/radiant heat
[ 18 Seat 43 Flying glass
19 Seatback tray 44 Door/hatches
20 Restraints—seatbelt/tiedown 45 Acceleration forces
21 Restraints—shoulder harness 46 Exposure
22 Unsecured item(s) in cockpit 47 Glare Shield
23 Unsecured item(s) in cabin 48 Eyeglasses -
24 Other occupants 88 Unknown
99 Other
74 Death Due To Fire/Smoke 75 Death Due To Drowning
1.1 ves 1.0 Yes
2 No ZXN"
A Other A Other

. z"./"'." .

NTSB Form 6120.4 Supplement K (1-84) Page



National Transportation Safety Board

FACTUAL REPORT
AVIATION

Supplement K—Occupant, Survival and Injury Information

NTSB Accident/incident Number

1 Seat No¢ 2 Position For non- 3 Age 4 Height 5 Weight

A ¢ 1 Pilot in command survivable A a»_é_Yrs Inches Lbs

B If Seat Unknown Enter | 2 [J Second pilot accident B Under 24 mos.. enter A Other A Other
Persons Name 3 0 other crewmember go to ' manths

U-Q SEPH C}_—_- Co Y | 4 O Passenger block 36 C Other

C Other A Other

6 Injury Index

7 Condition Prior to Accident

8 Physically Handicapped

9 Seat Belt Adjustment

10 Shoulder Harness

1 O None {Multiple entry) (Multiple entry) 1 O Not fastened Adjustment
2 O Minor 1 I smoker 1 B4 No 2 O Loose 1 O Not tastened
3 OJ serious 2 [ Language difficuity 2 O sling 3 0O snug 2 O Loose
4E Fatal 30 Pre-existing disease 3 O Mobility impaired 40 Tight 30 Snug
4 [ prothesis 4 O Deat 5 & Fastened- 4 O Tight
A Other A Other Tightness Unknown | 5 B Fastened-

Tightness Unknown
6 O Not seated 9

7 [ seat not equipped 6 [J seat not equipped

-
! A Other A Other
| 11 Knew Impact/Accident Coming 12 Braced for Impact 13 Direction of Movement at Impact (Multiple entry)
10 ves 1O ves 1 (3 Forward 3 K upward s O Lent
20 no 20 No 2 [ Rearward 4 [ Downwara 6 [0 Right A Other
A Other Y~I{ A_Other UvK
14 Exit Used Exit Diagram 15 Escape Hampered by
1 E Did not escape (Multiple entry)
20 Split in tuselage Use following codes for overhead 1 O nNot hampered
A Exit number (use diagram) hatches 2 [0 smoke
CL ~ Cockpit CR 3 [0 Heat
B Other Cockpit 98 4 E Injuries
1L 1R 5 [ Trapped
Cabin 88 6 O Darkness
2L 2R 7 [ Debris
Tailcone 77 8 [J pisorientation
aL Cabin 3R 9 [J pitticuity Using Exit
ATV W A Specify
B Other
16 Briefed on Emergency Procedures 17 Evacuation Aided by 18 Injured During Evacuation
(Muitiple entry) (Multiple entry) 10 ves
10 No . 10 Passenger 20 No
2& Before takeoff 2 O crew A Other?\//}
3 [ Before impact/accident 3 O Bystander
A Other ' 4 [J CFR personnel
s O Unw
A_Other - '?‘
Complete this section if oxygen was used.
21 Type of Equipment 22 Difficulty In Use 23. Type of Oxygen System
18 supplementa 100 ves 1 O sond state
20 Portable 20 no 2 [ Gaseous
A Other A Other A Specity
B _Other

ITSB Form 6120.4 Supplement K (1-84) Pagt



NTSB Accident/Inci
National Transportation Safety Board ccident/Incldent Number

FACTUAL REPORT

AVIATION

Supplement K—Occupant, Survival and Injury Information (continued)

~omplete this section for accidents involving fire.

24 [ No fire involved (Go to biock 29)

5 Fire First Sighted (Location) | 26 Smoke Mask/Goggies Used 27 Material of Clothes Worn 28 Exposure to Heat/Fire
1 O inside aircraft (Multiple entry} (Multiple entry) (Multiple entry)
2 O outside aircraft 15 No 10 synthetic 1 K Head/face
3 Both 2 0 Yes 2 [J Nonsynthetic 2 K Arm(s)
A Other 30 Botn 3 O Fire resistant 3 B Hand(s)
4 [ Difficulty in use 4'mMix-synthetéc and nonsynthetic 4 K Legts)
A Other A Other 5 K Torso
i 6 ﬂ Feet
| A QOther

Jomplete this section for accidents involving ditching/water impact. 29 ,ﬁ No water imgact (Go to block 36)

. Familiar Problems Maltunctioned Equipment
A Available C Used E : G I :
_ Flotation Devices With Use In Use With Use Damaged
[ 2 B 1 2 D 1 2 F 1 2 H 1 2 J 1 2 L
Yes| No | Other | Yes | No | Otherj Yes| No | Other { Yes| No | Other [ Yes| No | Other | Yes | No | Other
30 Liferaft
31 Vest-Infiatable
32 Vest-Non-infiatable
33 Cushion
4 Time in Water 35 Rescued by
A Hrs, 1 [ Boat 3 [ Heucopter
8 Mins. c Other 2 Airplane 4 [0 None A Other
Jccupant Injuries—Complete applicable parts for survivors and nonsurvivors.
tems 36 thru 39 apply ONLY to flight crewmembers.
} Medication Prescribed 37 Medication Being Taken 38 Medication/Drugs Found
10 No 1 X No DR(No
A Yes (Specify: ) A Yes (Specily: } A Yes (Specify: )
B Other UK B Other B8 Other
P Pre-existing Disease Found at Autopsy
10 No autopsy performed A Yes Specily: B Other
2 E. None reported
Results of Toxicological Analyses—Complete as applicable for survivors and nonsurvivors,
} Toxicology (Muitiple entry)
1 [J Not ordered 3]3. Qrdered—performed 5 O embaimed A Other

2 O Not ordered—performed 4 O ordered—not pertormed 6 [J Specimen not available/unsuntable far analysis

SB Form 6120.4 Supplement K (1-84) Page 2



. NTSB Accident/Incident Number
National Transportation Safety Board

FACTUAL REPORT
AVIATION

Supplement K—Occupant, Survival and Injury Information (continued)

Results of Toxicologial Analyses—(Complete as applicable for survivors and nonsurvivors.) (continued)

A Test Results
Substances 3 3 B C Level of Substances Found
Paositive] ~ Negative Other
41 Ethanol (Alcohol) >< Mg %
42 CO (Carbon Monoxide) X : J % Saturation
' 43 hb (Hemogiobin) UL gm %
k 44 HCN (Hydrogen Cyanide) . U~ /C Microgram/mi

45 Acidic and Neutral Drugs

X
46 Basic Drugs )(
X

47 Marijuana

48 (Specity)
List any additional toxicological substances discovered below.
, Substance B Level of Substances Found A Substance B Level of Substances Found

P e . >
50 055 U A~/ 57

i 58
h2 59
33 60
Specif
4 61 (Specity)
Speci
5 _ o (Specity)
Toxicologicai Substances/Codes Mentt 052
Acetamenophen . 001 Cocane 018 {rmipramine 035 Murphine 053
Acetaldenhyae . . . - 002 Codene 019 Isoprapanol 036 Medazepam 054
Acelone ... 003 Desipramine 020 Ketamine ad7 Nicotine 055
Amoxapine 004 Orazepam 021 Lidocane 038 Nott gty e 056
Amitriptyline . 003 Dihvdrocodeinane 022 [T 047 Orasopm 057
Amobarbital . B 006 Diphenhygramine 023 Mecioguatone 039 Peotage. o 058
Amphelamine . 007 Diphenyinygantom 024 Mepending 040 Phpapn,im 059
B8enzoylecgonine . 008 Dorepin 025 . Mephentermine o041 Flon e 080
8rompheniramine 009 DesarkyHlurazepan: 026 Meprobamate 042 b 081
Butaibnal : a10 Demoaapam 027 Metnano 043 062
Butabarbial o011 Ethchiorvynol 028 Methagone e 063
Cafiene 012 Flunittazepam 029 Metnamphetannne 045 v . 064
Cannabinoids 013 Frurazepam 030 . Maetragualone 046 [ ST INRTEINTIY 065
Chlorazepate . 014 fFluphenazne 03t BBt i sy i 048 Brnstiibar bt 066
Chlargiazeponide a1s Gintethimide 032 Pratamane 049 B3 e ot ke 067
Chiotpnenterrmine a6 Halopendol 033 Moty o Peingon 050 Hrgiugimeti b ose
Clonazepam o7 Hexobarbiat 034 M pvian as1 Prasepan 089

TSB Form 6120.4 Supplement K (1-84) Page !



National Transportation Safety Board

FACTUAL REPORT

AVIATION

NTSB Accident/Incident Number

Supplement K—Occupant, Survival and Injury Information (continued)

eaﬂ( For multiple extreme traumatic injuries, check box, and go to next applicable supplement.

Occupant Injury Coding Chart (Complete for survivors and non survivors,as applicable.)

A Body Region

B Aspect C Lesion

— — —

D E T F G
System/Organ | A.1S. Seventy 6 Injury Source [7 Source of Dat

65

66

67

68

69

70

7

72

73

0t
02
03
04

o1

Body Region - A

Head (Skull, scalp. ears)

Face (Forehead, nose, eyes. mouth)
Neck (Cervical spine. C1-C7)
Shoulder (Clavicle. scapula. joint)
Upper limb (Whole arm)

Arm (Upper)

Elbow

Forearm

Wrist

Hand—tingers

Chest (Anterior and posterior rnbs)
Abdomen (Diaphragm and below)
Back (Thoracsic spine T1-T12)
Back (Lumbar L1-L5)

Pelvis—hip .

Lower limb (Whole leg)

Thigh (Femur)

Knee .

Leg (Below knee)

Ankie

Foot—~—toes

Whole body

tnjured. unknown regton

Other

Aspect Of Injury - B

Right

02 Left

88 Injured aspect unknown
99 Other

Lesion - C

01 Laceration

02 Contusion

03 Abrasion

04 Fracture

05 Concussion

06 Avulsion

07 Rupture

08 Sprain

09 Dislocation

10 Crush

11 Amputation

12 Burn

13 Fracture and dislocation
14 Severence (Transection)
15 Strain

16 Detachment (Separation)
17 Pertoration (Puncture)
88 Injured unknown lesion
99 Other

System/Organ - D

01 Skeletal
02 Vertebrae
03 Joints

04 Digestive

05 Liver Source of Data- G

06 Nervous System

07 Brain Official

08 Spinal cord 01 Autopsy records with or without
08 Ears

hospital/medical records

10 Arteries veins 02 Hospital/medical records

11 Heart 03 Emergency room records

12 Spleen 04 Prnivate or treating physicians
13 Urogenital

14 Kidneys Unofficiai

:2 Eszplratory 05 Lay coroner

06 E.M.S. personnel
07 Interviewee

08 Police

09 Other source

17 Pulmonary/lungs
18 Airway

19 Muscles

20 Integumentary
21 Thyroid (Thyroid or other endocnne gland)

88 Injured. unknown system or organ
99 Other

Abbreviated Injury Scale - E

00 Not injured

01 Minor injury

02 Moderate injury

03 Senous injury (Not ife-threatening)

04 Severe injury (Life-threatening survival probable)
05 Critical injury {Survival uncertain)

06 Maximum (untreatable)

07 Injured (Unknown severity)

88 Unknown if injured

NTSB Form 6120.4 Supplement K (1-84)

Pag



NTSB Accident/Incident Number
National Transportation Safety Board

FACTUAL REPORT
AVIATION

Supplement K—Occupant, Survival and Injury Information (continued)

injury Source List - F

01 Windshield

02 Windshield frame

03 Window

04 Window frame

0S5 Instrument panel

06 Side console

07 Center console

08 Control stick/cyciic stick

09 Collective

10 Control yoke/column

11 Throttle quadrant/levers

12 Rudder pedals

13 Ceiling

14 Sidewall

15 Floor .
16 Fuselage framing/structure
17 Table

! 18 Seat -

: 19 Seatback tray

20 Restraints—seatbelt/tiedown
21 Restraints—shoulder harness
22 Unsecured item(s) in cockpit
23 Unsecured item(s) in cabin
24 Other occupants

25 Ground/runway
26 Unsecured seat(s)
27 Qutside object(s) entering aircraft
28 Galley item(s)
29 Food/beverage item(s)
30 Other interior objects
31 Other exterior objects
32 Evacuation slide/slide raft
33 Escape rope/tape
34 Escape inertia device
. 35 Ejected from aircraft
36 Propeller/rotor blades
37 Exterior aircraft surtace
38 Engine '
39 Wheel/tires
40 Ground vehicle
41 Toxic/noxious/irritant fumes
42 Fire/radiant heat
43 Flying glass
44 Door/hatches
45 Acceleration forces
46 Exposure
47 Glare Shield
48 Eyeglasses *
88 Unknown
99 Other

74 Death Due To Fire/Smoke
1 D Yes
2 R No
A Other

75 Death Due To Drowning
1 0 Yes
ZKNO
A Other

o WplH
2 4700

NTSB Form 6120.4 Supplement K (1-84)
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‘ NTSB Accident/incident Number
National Transportation Safety Board :

FACTUAL REPORT
AVIATION

Supplement S—Aircraft Occupant and Injured Ground Personnel

Other Occupants c . F ; H Degree of Injury
Seat Address D E Non- G r 3 2 1
A Name No. (City & State) Crew | Passenger | Occupant | FAA Fatal Senous Minor None

]

HYow cpor Stay B | 0991005 oEach, FL X .

2 . i

Tl SCHEDINE |2 R| BEscow Jirus CT X X
13 - ¥
| 4

5

10

m

1z

13

14

15

e

7

8

19

21

22

23

NTSB Form 6120.4 Supplement S (1-84) Pagt



cEP 22 'S5 ©1:14PH ERAU

FLIGHT SERYICES

‘ FORM APPHOVE) FOR USE THROUGH 7731796 BY OMB NQ. 3147

Pna. M

* NATIDNAL TRANSPORTATION SAFETY BOARD
PILOT/OPERATOR AIRCRAFT ACCIDENT REPORT
This Form To Ba Used Far Chvilt Aircraft Accidents
involving Commarcial and Geners! Avi:tinn Alrcraft
M—___ : f ol > i o, e R "3‘
Nearest City/Piace, Statenllp Cods Date of Accident Tome Elovation At Acoldent Site
~ % Feezt MBSL
glo9-45=94 DS 71 L2 Featsist
The Accident Occurred Dn Approa¢h, Takaof! Or Within 3 Miles Of An Alrport, Com) e Followl Infnnmtbn
Proximity To Alrper:
ﬂOnAlrwn 3.0 Within 172Mile 8.[J Wkhin' Mile 7.0 Within 3 Miles
2.3 Within 174 Mle 4. Within ¥4 Mils &.[] Within2 Miles 8.03 Sayond3Miies
AirportNeme Alrportident vaw;l.m;;lzg 3‘"’““‘ °7'g'5°"'
1. Direction: 3. Width:
NEW SMYANA BEACH FAd Limgi: 57004 Surtacsrls /o) €5 Condion: DAY
Myasa Of Openstion: 4
1.0 Standing 3, Takeoft 5. Cruise 7.0 Approsch 9.0 HoverMansuver
2. Taxi 4. Climb 6.7 Descent 8, nding. 10.(] Attitude Of In-Eight Occusrence, Fest MS
Alrersit fntormation - : : -
Registration Mack Aireruit Manufacturer Alrcraft Type/Mode Sevinl Number Cort Max Gross ¥
U 7ER  \SogaTa | TE-9 lF0g 2737
' 1 Yype Ot Alrorart Type Of Alewerihiness Cortificats Armavewr Built
1. % Airplen 6.(] Blimp/Dirigible 1.4 Normai 5.3 Nexwricted 1.0 Yma
Helicogter 8. Urralight 2.6 Utlliey 8.3 Umited
1] Ghider 7.0 Gyruplans 3.3 Acrobartic 7.0 Experimental 2.5 No
4.0 Balleon 8. Sqaaaify 4.0 Transpory 8. Specity
Landing Gear B No.Of Seats
Tricycin—Fixed 4.0 Taiwhesl—Retractable _ (S suid Flight/Cabin
2.} Tricycie—Ratractable 5.0 Tailwhasi—Retraciadle Msins 8.[JSkiNheo! ' Craw
3.0] Tabhwhael—Fixed 8.(] Amphiblan 9. Specity Pax
Stall Warning System IFR Equipped Engine Type
1.3 Yea 1.0X ves X Reciprocating=Carburetor 3.3 TurboProp S.[J Turbo Fan
2.0 Na 2.0J Ne 2.3 Reciprocating—Fusl injected 4.0 Turbo Jet 6.0) Turbo Shek
Engine anén Engine Modei/Saries Engine Resed Power Type Ol Fire Extinguishing
AV 0-320-D2A 1. O Horsssower 1.[%( None
Lvcomn ¢ 2. Lbe. Thrum 2."Specify
Engine(s Dateof . Serisl No. Total Time _Ti_g_n%lg_lm Tipwe Since Overhaut
Engina Ne. 1 24692 1L -) - E iz g Hours vd _Hours ‘2 53 Hour
| _Engine No. 2 Hours Hours Houn
EngineNo. 3 Hours Hours Houn
| EnginsNo. 4 Hours Houre Houn
Type OF Maintunanscs Program Typs Of Lastinapection w«
1.2 Annyal 1.08 Annual 2 IM/DY)
2.[J Manufscturer’'s inspaction Progcam 2.0 100 Hour Twne?ﬁmlnmlon
4.0 Other Appraved Inspaction Program (AAIP) 3.0 AaIP di J Hours
4.C] Cominuous Aitworthiness 4.3 Cominuous Alrworthiness o A Yow|{Time
b, ar Medel/Beries Torial N P
argeney ; "
Locator AZA?& [ - 7/0 VA "7 5’ DBV 9.4 75
{8 Switch Oporated Accidern Losstio
il .0 0n 20008 30 Armed 1.0] Yes 2. No 1. D v- zj(n» y
Registersd Akrerstt Owner € MBRY -RID P E - ’
AERONAL TICA UNIERSITY
Operator Of Alrorutt / i
1.X] Same AcAsgistared Owner V.0 Seme As Regiswred Owner
2.Name 2
3.DBS:

NTEB Form 6120.1/2 (11/87) This tormn repisess NTEB Forms 6120, (Rev. TW/77) and $120.2 Miew, TWTTY,

Page |



SOP 22 '95  @1:15PM ERAU FLIGHT SERVICES
YV o

M -
‘N,

P.3 -

‘Operator (Centificate Numbes) | Operater qunner {4 Lotter Dcumnon -
Purpese OF Fiight And Type Of Operatien
Rogulation Flight CanduetSr Under Operatar Authority FAR 121, 128, 127, 129. 135
FAR 1 (onty) 4.[JFAR12Y 7.CJFAR133 FARI21 FAR133 Reveaue Operatiens
2.C)FARS1D 5.0)FAR 175 8.00FAR138 1. C)Domastic 8. Rotorcrait 1. (] Scheduled
3.CJFAR 103 8.C3FAR 129 9. CJFAR 1Y 2.0Feg Esxternsl Losd 2.0JNon Scheduled
3.0Supplemontal EAR 125 3. (] Domentic
1.0Personsl 8. (JAeriai Observation 7.0large Aircrsft 4, intemgtional
2.0 Business 7.0 Other Work Use FAR 135 EAR129 8, [JPussanger
3. 08 Instructional 8,[]PublicUse 4,[JOnDemand 6. OForeign 6.[JCargo
4. Exscrtive/Corporate 9.QFenry 5. Commuter 7. Specify
5. Aernal Applicstion 10.(JPositioning
[ Pret artarmetion — TR I
PistNeme McCO Y Piiot Cortifients Na. Addrees 103 > BEACH r- | Neatioemity
Jo5 EFH FLOYD #50358 701 %ﬁl_ﬂng-zfia%_ﬁéf&& vsa
Cortiffestats) ! ) LY
1.0 Student 3 wrcish ightinstructor . = 7. Milhary 9.)Nene
2.0Privans 4. DAitlina Transport 8.0 PigmEnginesr 8. [JForeion 10. Speciy
Rating(s) . Instrument Rating(n) Inseyuctor Rating(s)
1.(J] None 8.[J Helicopter 1. Nona 1.[].None S.[K Instrumant Airplane
2.1® SingleEnginatand 2.0 Glidar 2. X Airplane e 'z%‘]mﬁhuse. . 7.0 inerumentHelicopter
3.0 singteEngineSea A (J FreeBaitoon " |3,(J Helicopter Alrplans M.E. 8. Groundinstruesor
4.[® Multenginetand 9.() Airwhip 4,7 Hellcoptar $. Specity
| 6.7 Multisngine Ses 16.(] Gyroplape §.() Glider
Type Ratings/Student Endersaments Dute Of Rierwninl Might Roview R Alrore
Or Equivalemt (/DY) 1. moxe NET Ao pr
NA 02,3/_917&— 2. Moget
Madical Cortificats Date Of Luxt Medical Dase Of Bisth IM/D/Y)
1.0J None 4.7 Clasez | MOV ZMO NE
2.8 Closs 1 o cleasz |0 L ~/3-F5 |Waiver 03-26-49
Degres Of injury Sawt Occupied Persen At Cantrols At Time Of Accidont Seut Bakk Avelisbie
3H hore 250 ook & Fan 1.0] PiotinCommand 3.0] BathPilots  5.0] NoOns | 1,7 Yes
3.03 Setious 3.(] Cerer 2] Second Pilot 4. Non-Filog 2.0 Ne
4. X Fausl
SeatBek Bhavider Harmoss Munﬂhm-u Seures Of Plot Flight Time informestion
Used Aysilable Unad 1.[J PilotLogbook - W
B Yex 1.[X Yes X Yes 2.0 Opseamtors Estimme s,
2.(7] Na 2.0 Mo 2.7) No ° 3.[) FAARecords
e ThisMaka| Alrplane | Alrpiane Instrumwt Ugiver
Fligint Nane -AHAC | % Mbods! | SingleEngineiMultisngine Nam Acwal__Simul (Rotorgraft | Glider | ThanAir |
Total Timse G Q? 4
Pilot in Command (#C) |5
Instructor
Thia Make/Model z
Last 90 Days
Lase 30 Days 3 7
_Last 24 Hoyrs
| Gacend Pist informeties
" Second Pllot Respansibiities At The Time Of Aasisiert
1. [J Co-Pilat 2z x‘Dual Studerx 3. [] Safety Pilot 4. (J Check Pliot 5. {J Nane (Piot-Ratwd Paseenger)
PilotName PRot Cortificats e, Address 12O, DON 4 XX 7L | Neceusty
Byun Sin EF 0720956  |pay s BEAcH FLIYLS Ko EA
Cavkirieatais)
1 X Studen 3. (JCommareisi 5. CJFlight instrucior 7.0 Miliary " 9, Notw
2, D Privae 4.[JAirline Transpont 6. JRight&nginaer 8.JForeign 10, Spacity

Page 2



SEP 22 'S5 01:16PM ERAU FLIGHT SERVICES

P.4

RS EE —Vf‘y-vu-nu-vr
‘Lo

ARTEN T

Mlll'(l'
1.0J None 6.0 Helicopter !
2.(Q SingeEngineLand 7.3 Glider § 7.0 Instrument Helicopter.
3.[J SinglaEngine Ses 8. FreeBalloon 3.(] Helicopter 3,00 Aiplane ME. 8.3 Ground instructor
4,0 Muitlengine Land 9.7 Airship 4.0 Hellcopter 9. Spedfy
$.[1 Mukisngine Sea 10.[] Gyroplane 8.[7 Ghder
Type Retings/Studemt Endorsements Date Of Bloanial Figit Review
. N NE Or Emuivaiont /DY) M
0 /y ﬁ 2. Modsl
Medien! Cartificate Date Of Lawt Madical Lismitations Date OFBirth
Mmosv)
1.0 None 3.(] Clam2
&EC&IIT 4.1 Class 3 03"3/"'?; Walvers
Oegree Of Injury : Seut Bakt Aveliadie
1.0 None 3.0J Serious 1.0 Left 3.0] Carvter 6. Reer 1,4 Yes
2.0J Miner 4.(A Fata) 2.0 Mght 4.)§ From 2.0 Na
Seat Balt Shoulder Hamess mm Seures Of Pliot Fight Time infermation
Used Avalleble 1.J PiletLoghook 4.9 Company
1.8 Ves 185 Yeu 1& Yeu 2.(] Opersors Estimate 8. Specity
2.0 No 2.0 Ne 20 No 3. FAARemds
ThisMake | Alrplane | Alkplsne inswrument Lighter
Flight Time AIAXC | &Model |SingleEngine]Multiengine| Night Actusi | Simulated |Rotorcraft ] Glder Than Air
Total Titwe 60 5
Pict in Commiad (PIC) (&)
Instruetor [#]
This Make/Model
Last 80 Osys (¥
| Last 30 Dayy %S
_Lagt 24 Houyrs
Other nel
. ‘ Passenger - Degree Of injury
Non-
St rass (Clty & State) Crew Revernie | FAA | Fatal Swricus Minor None
ww er | X L£ATAL
et
4.
L 5
8
 Fight Wierary Information BN T2 22 2 5 T AT AP
LastOeparture Poim Time Of Departure m LoaA = FigmPun Ried
1, Alrport 1D . 1. Time ___!ﬂf_ 1. Airport IO 1.0 Nome a0 mm |
2. City/Placs Z City™acs 200 VR SR pany (VFR) |
3. State 2, Time 2one EL2S 7" |2 510 210 e &.(0 Makary (VFR)

¥ Warthar Was invoived, State H Weather Briefing Was Otrtained Or if Weather Baperts Weve Cheshed And How it igs Ascomplished

FuslO At Last Takeoot Fusl Type
wﬁllom 1.0 so®? 4.0 "8 2. Specify
- 2.[8 100 Low Lead 8.0 JnaA

_Iﬁla_z_ Howmgls 3.0 100130 6.[] Automotive

Other Serviems, ¥ Any, Prier To Departure

Woather informssion At The Assidest St _ R T R o

Soues Of Weethaer Infomration Ligit Conditlen Visibiity Tornp (P
. 1] Dusk 5.0 Darknigt | _Z % vaitee 3 7

4.(] Bright Night
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SEP 22 'S5 @1:17PM ERAU FLIGHT SERYICES : P.5 .

. -

EREN TR

R AL S i R

4.(] Cvercent Fest AGL
8.(J Partisl Obacurstion '
o i po 8. Obscurred
nfermation i
1. Divaction Reatriction To Viaibility Type Pracipitation wotmm O He
2, Valocity kTS 1. ot 1 b
3. Gusts dﬁd ﬁ‘:"’ . 4{2 QCF 2.CJ Moderme 4. Specily
Turbulence (Muktiple entry)
1, x]’ None 200 Light 3] Moderse 4. Sevare S [JBEarame 6 (] ClearAlr  7.[J W Clouds
| Dawwge To Alrcraft And Other Pregersy . :
Dagres Of Alveraft Damags ] Fire
1.0] None 2.° Minor 2. Substential 45@ Dewtroyed 1,X] ves 3.7 Wn-Flight
. . 2.3 No 4.0F On Ground
Description Of Damage To Airersit And Other Property
»
[ Wisshanies] Malfonction Falre -
1.0] No . . _ Total Time
2.(J Yes Lixt The Name Of The Part. Manufacturer, Part No.. Serial No.
And Describe Tha Failura On Pant At Overhaul
e HOUTS Hours
[ Celiiaion Aswident
1 ¥ Collison Accident Occurred, Complete The information For Other Aircraty
Registration mark Alrcratt Manwincturer Alreratt Typs/Madel DagreeOtAlreraft Dams go
1.0) Destroywd 3@ Minor
N2z5/4 | P/IPER PA-3 & 20 Subsiertisl 403 Wone
Registared Alreraft Owner Address '
Pliot Name Address Pilot Certificuee No.
Evesustion Of Alvoraft - .' : - i b S
Assistanes Ressived
1.0 Outside Peraonis} 3.(] Slide 5.0 Lauder
2 [J Auxiliary Ughting 4.(] mope 6.0 Specity

1. Main Ooor

Method Of Exk (State Apprenimmats Number Of Parsons Using Essh Of The Foliowring)
2. Auxilisry Door

3. Ervvergency Exiv

Recemmendation (Hew Could This Ascidem Huvs Seus Preverned)
Operator:Owner Satety Recommendaion (Optional Entry)

N
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SEP 22 'S5 ©1:16PM ERAU FLIGHT SERVICES

" | For Each Additional Pight Crews Member, Exclusive Of Cabln Atienents Compilets The Pollewing information:
e FAACarifeateNo, ~ Addiese THle
Cartificate!{s)
1.0 Student 3.0 Commercial S.[] Flightinstructor 7.0 Foreign
2.0J Privete d.[] Alrline Transpon €.(3 Fiight Enginear 8. Bpecify
Ratings/Endorsamems TotalRight Time Flight Time This Acoldent
Name FAR Carifficate No. Address Title
e
Cartificata(s]
1.0 Studamt 3.[J Commercial 5.(J RAightinstructor 7.0 Forsign
2.[] Private 4.7 Abline Transport 8.(J RightEnginesr 8. Spacify
Ratings/Endorsemants Totl Flight Tirme Mgt Time This Aosident
Name FAACertificateNo. Addresa Tide
Cortificatels)
1.0 Swdent - 1.0 Commercial 5.[3 Flightinstructor 7.0 Foreign
2.[J Private 4.0 Airline Transport 8. Fligm Engineer 8. Specily
Ratings/Endorsements Total Fiight Time Flight Tima This Alrcraft

b oY

Poga &




That The Absve mmum

Date Of ThisRepart ﬂm-mmom

0 7-2/— 75 A0 /Ac/fg
Signsture Of Person Filing Report Other Than Milet/Opermior

1, Signawre
2. Typu Or Print Name _.
3. Title

For NTSR Uge Only ‘
NTSR Accident Ne, Aeviewsd By NTSB Offica Loostad At Name Of tnvestigater Date Repert Aassived

MEA9SFA 2244 | rmZsmt , FLortos ﬂ%_@ D-22-95




FORM APPROVED FOR USE THROUGH 11/30/80 BY OMB NO. 31

Location- SR

Nearest City/Place, State, le Code

Date of Accident

NATIONAL TRANSPORTATION SAFETY BOARD
PILOT/OPERATOR AIRCRAFT ACCIDENT REPORT
This Form To Be Used For Reporting Civil Aircraft Accidents
Involvung Commereial and Genml Avmlon Aircraft

l.oal‘ﬂmo

2.(J Within 1/4 Mile 4.7 Within 3/4 Mile

5.0 Within1 Mile
6.0] Within2Miles

Zono flivi_tif:MAeud' ent ¢
{24 HOUR CLOCK) Feet MSL
NewW MVRIA Baacn F| 32168\ pa-15~-96 17 —  FeetMSL
If The Accident Occurred On Approach Takeoff Or Within 3 Miles Of An Airport, Complate The Following Information
Proximity To Airport:
1.68 On Airport 3.(J Within 1/2 Mile

7.(J Within 3 Miles
8.(J Beyond 3 Miles

4.[] Continuous Airworthiness

Airport Name Airportident Runway/Landing Sirface And Conditions: P'UY I}
/\JQW£M VRANA REAKH 30) 1.Direction: | [&) = 3.Width: 1CO

Ny iple 2.Length: Y420 4.Surface: ASPLAVLT " 5.Condition: (5OA/)
Phau of Opcntuon I
1.[] Standmg 3.[J Takeoff 5. Cruise 7. Approach 9.0 Hover/Maneuver
2. Taxi 4.(J Climb 6 [:] Descent 8.] Landing 10.J Altitude Of In-FlightOccunenceM Fee
Alrcraft Information N R s .
Registration Mark Aircnft Manulncturor Aircraft Typa/Model Serial Number CertMaxGnr
NZDB5)A Piper PAZ G 112 28-79A0649 | |67
Type Of Aircraft T Type Of Airworthiness Certificate Amateur Bui
1.f4 Airplane 5. Blimp/Dirigible 1.J Normal 5.(J Restricted 1.0 Yes
2.(J Helicoptar 6.J Ultralight 2.(R Utility 6. Limited
3. Glider 7.0 Gyroplane 3.0 Acrobatic 7.0 Experimental 2.88 No
4.7 Balloon 8. Specify 4.7 Transport 8. Specify
Landing Gear No.Of Seats
1.4 Tricycle—Fixed 4.7 Tsilwheei—Retractable 7.3 Skid Flight/Cabin
2.7, Tricycle—~Retractable 5.0 Tailwheel—Rstractable Mains 8. [(JSki'Wheel Crew
3.(J Tailwheel—Fixed 6.7 Amphibian 9, Specify Pax
Stall Warning System IFR Equipped Engine Type
Instalied
1. Yes 1.(J Yes 1.5 Reciprocating—Carburetor 3.[J Turbo Prop 5. Turbofa
2. No 2.4 No 2.1 Reciprocating—Fuel Injected . 4.3 Turbo Jet ) 6.[] Turbo St
Engine Manufacturer Engine Modei/Series Engine Rated Power Type Of Fire Extinguishing

L ¢ O 5, o) - System Used
Y coming -¢35 LeC 1._UZ Horsepower 1.(%1 None
2. Lbs. Thrust 2. Specify

Engine(s) DateqgfMfg. | Mig. Serial No. Total Time Time Sincs inspection Time Since Overhaul
Engine No. 1 /Waé/?i L~ IZ;@Z <51 RN&74 ‘ﬂ Hours 15,41 Hours 1390
Engine No. 2 Hours Hours |
Engine Nc. 3 Hours Hours |
Engine No. 4 Hours Hours |
Type Of Maintenance Program . Type Of Lastinspection Dste Last inspection Perfa
1.& Annual 1.0 Annual Q2195 (M
2.0 Manufacturer’s Inspection Program 2.(J 100Hour Time SmcoLastlnspectior
3.0 Other Approved inspection Program (AAIP) 3.3 AAIP i N ]

4.(] Continuous Airworthiness Airframe Total Time
5. Specify _ __Aﬁ?ﬂq k
Emergency ELT Mapufacturer Modei/Serias Serial Number l‘ Date
Tranamitter ries ClR=1l-2 277“’5 1 (M) lf-/$=9,
(ELM ‘Switch Opersted Aided In Accident Locstion

1.0 On 2[]Off 3.R Armed 1.0 Yes 2.5 No 1.D‘Yes 2.[% No
Registered Aircraft Owner v , Address
Spruce CreeX Aviatisg
Operator Of Alrcraft Address
1.} Same As Registered Owner 1.2 Same As Registered Owner
2. Name 2.
3.08S:
L

NTSB Farm 6120.1/2 (11/87) This iorm replaces NTSB Forms 6120.1 (Rev. 10/77} and 6120.2 (Rev. 10/77).



Owwner/Operstor Mjw L~ SR B T e e A e R
Operator (Certificate Number) Operator Designator (4 Letter Designator)
Purpose Of FRlight And Type Of Operation
Regulation Flight Conductor Under Operator Authority FAR 121,125,127, 12
1.04 FAR 91 (only) 4.(JFAR12? 7.CJFAR133 FAR121 FAR 133 Revenue Operations
2.(JFAR91D 5.(JFAR 125 8.(JFAR135 1.JDaomestic 6.[JRotorcraft 1.0 Scheduled
3.(JFAR 103 6.[JFAR 129 9.(JFAR137 2.JFlag External Load 2.0Non Scheduled
Purpose OTFlight - 3.[]Supplemental FAR125 3.[] Domestic
1. K Personal 6. JAerial Observation 7.[JLarge Aircraft 4.(JInternational
2.[JBusiness 7.0 Other Work Use FAR 135 . FAR129 §.JPassenger
3.Jinstructional 8.(JPublicUse 4.(]OnDemand 8.(JForeign 6.JCargo
4. [JExecutive/Corporate 9.(Ferry 5.(JCommuter 7. Specify
5.(JAerial Application * 10.[JPositioning
Pilot information g T b g il e
Pilot Name , Pilot Certificate No. Address oA/ WAl v .
& reaqire. Ga [/Q I (o i
Cartificately) ! v ‘
1.0 Student 3.JCommercial 5. ] Flight Instructor 7.0 Military 9.(ONone (/
2.(gPrivate 4.(JAirline Transport 6. ] FlightEngineer 8.[¢Foreign 10. Specify M\S_t__é
Rating(s) Instrument Rating(s) Instructor Rating(s)
1. None 6.[] Helicopter 1. & None 1.X] None 6. Instrument Airpla
2.%8 Singte EngineLand 7.0 Glider 2.[3 Airplane 2.0 Airplane S.E. 7.0 InstrumentHelicc
3.(7] SingisEngine Sea 8.(] FreeBalloon 3.[J Helicopter 3.[J Airplane M.E. 8.0 Ground Instructo!
4.0 MultiengineLand 9.0 Airship 4. Helicapter 9. Specify
5.1 Multiengine Sea 10.{7] Gyroplane 5.[1 Glider
Type Ratings/Student Endorsements Date Of Biennial Flight Review BFR Aircraft
Or Equivalent (M/D/Y) .M
. Make
wthiv Dyrs algrx?m@/ SEER. Model
Medical Certificate S WISS -PA: | Date Of Last Medical Limitations’ Date Of Birth (M/D/
1.0 Non worg aNust weet £ bsses ‘
1 None 3. Class 2 6//‘}/9# = /
ﬁa Class 1 4. Class3 Waivers 02/ HI73
Dol%n;OI‘ Injury Seat Occupied Person At Controls At Time Of Accident Seat Belt Availl
1. one 1. Left 4.(]J Front
2.0 Minor 2.0J Right 5.0] Rear 1.6d PilotinCommand 3.[] BothPilots 5. NoOme | 1.6 Yes
3.3 Serious 3.(J Center 2.[J Second Pilot 4. Non-Pilot 2. No
4.(] Fatal
SeatBait Shouider Hamess Shoulder Harness Source Of Pilot Flight Time Information
Used Available Used 1.0¥ Pilot Logbook 4.[] Company
1. Yes 1.X Yes 1.4 Yes 2.(7] Operators Estimate 5. Specify
2.(J No 2.0 No 2.(J No 3.(J FAARscords
ThisMake| Airplane Airplane Instrument Light
Flight Time AllA/C | &Modsl | SingleEnginejMultiengine]  Night Actual __Simuilated | Rotorcraft | Glider Than
Total Time 192 )3» | 79:2 "/‘73
Pilot in Command (PIC) | 20,73 Yol 20:3
Instructor 1 L&/ g’ )a
This Make/Modetl _
Last 90 Days 19,221 )3:] 192
Last 30 Days %81 13 188
[_Last 24 Hours ‘340 (F25) 2D
| fecond Piot information
Second Pliot Responsibilities At The Time Of Accident
1. [ Co-Pilot 2. (] Oual Student 3. [J Safety Pilot 4. (] Check Pilot 5. [J None (Pilot-Rated Passanger)
Pilat Newve Pilot Certificate No. Address -| Nationaiity
Cartificate(s)
1 ] Student 3.(JCommercial 5.[JFlight Instructor 7. Military 9. None
2.(JPrivate 4.JAirline Transport 6.(JFlight Engineer 8. ]Foreign 10. Specify
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instrument Rating(s) instructor Rating(s)
1.(J None 6.[J Helicopter 1.0 None 1.0 None 6.[J Instrument Airpla
2.(J SingleEngine Land 7.0 Glider 2.0J Airptane 2.(J AirplaneS.E. 7.0 Instrument Helicc
3.0 SingleEngine Sea 8.7 Free Balioon 3.0 Helicopter 3.(J Airplane M.E. 8.[J Ground Instructo:
4.(] Muitiengine Land 9. Airship 4. Helicopter 9. Specify
5.[J Muiltiengine Sea 10.(7] Gyroplane 5.7 Glider
Type Ratings/Student Endorsements Date Of Biennial Flight Review BFR Aircraft
Or Equivalent (M/D/Y) 1. Make
2. Model
Medical Certificate Date Of Last Medical Limitations Dats Of Birth
1.0 None 3.0 Class 2 (M/D/Y)
2.[] Class1 4.(] Class3 Waivers
Degree Of Injury Sest Occupied ) Seat Belt Availak
1.0 None 3.0 Serious 1.0 Lett 3.0 Center 5. Rear 1.0 Yes
2.J Minor 4. Fatal 2.7 Right 4.3 Front 2.0 No
SeatBolt Shouider Harness Shoulder Harness Source Of Pliot Flight Time information
Used Available Used 1.0 PilotLogbook 4.[] Company
1.0 Yes 1.0 Yes 1.0 Yes 2.(J Operators Estimate 5. Specify
2.0 No 2.[] No 2.(J No 3.(J FAARecords
ThisMake | Airplane Airplane Instrument Light
Flight Time All A/C & Modsl |[SingleEngineiMultiengine Night Actual { Simulated |Rotorcraft Glider Than
- Total Time
Pilot In Command (PIC)
Instructor
This Make/Model
Last 90 Days
Last 30 Days
Last 24 Hours
Other Personnel -
Passenger Degree Of injun
Non- Non-
Name Seat Address (City & State) Crew [Revenue|Revenue | Occupant FAA | Fatal Serious Minor !
1» v
2.
| 3.
4.
5.
6.
 Fight tinevary information __ R e e s T T i R R S R e A Dk
Last Departure Point Time Of Departure Destination Flight Plan Flled
1. Airport 1D '4‘;“ py| - Time 1610 1.Asm%&g None 4.0] VRRIFR
2. City/Place — N 2. City/Place g VAR 5.3 Company (V!
3. State ___F LOR(D 2. Time Zone EASHLY |3 state [ 30 IFR 6.0 Military (VFR
¥ Weather Was involved, State if Weather Briefing Was Obtained Or f Weather Reports Were Checked And How it Was Accomplished
Dadong ATLS chacked ov PO radio
Fuel On Board At Last Takeoff Fuel Type
Gallons 1.0 so87 4.(] 115145 7. Specify
or 2.X] 100Lowtead 5.0 JetA :
Pounds 3.[J 1007130 6.[] Automotive
Other Services, if Any, Prior To Departure
Ol /UC/E(ﬂ -/ {/7
Woeather information At The Accident Sks T Ihmr tmAwehe ko
Souce Of Westher infomration Light Condition Visibllity Temp (°F)
{Pilot/Operator, Weather Observation) . 0+ 14
D.A»B AT[5 1.0 Dawn 3.(J Dusk 5.(J Dark Night Milas 8‘7
: 2.6F Daylight  4.[J BrightNight
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—

Dew Point Attimeter saxy/LowmaoudCondmon
Setting 1.(J Clear 4.(] Overcast Feet AGL
'7'5 Al 0 0%49 2.6 ScaﬁaredWee(AGL 5.0 Partial Obscuration
\
3.(] Broken @MFeetAGL 6.[J Obscurred
Wind Information — — - -
1. Direction Restriction To Visibility Type Precipitation | Intensity Of Precipitation
X . 1.3 Light 3.(J Heavy
. Vi KTS
;. Gz’::;“y KTS NON e /(/0/(£ 2.[J Moderate 4. Specify

Turbulence {Muitipie entry)
1. None 2. Light 3. [J Moderate 4. [J Severe 5. ] Extreme 6. ] Clear Air 7.0 In Clouds

Damage To Alrcrait And Other Property

ek 43.:‘ ma&

'*°~"- _'l,,,_-.,,,; ROEN W ihy ra»r ’*3 b _ﬁu&‘ﬂw
Degree Of Aircraft Damage . Fre
1.0 None 2.(X Minor - 3.[7] Substantial 4.(] Destroyed 1.3 Yes 3.1 In-Flight
2.050"No 4.(J On Ground

Description Of Damage To Aircraft And Other Property

/)ro/w.//@/‘ - +//; s é/ww[/m/' +a’aM47¢

Mechanical Matfunction Fallure - - ST PTG TR
1.5 No
2. Yes List The Name Of The Part, Manufacturer, Part No., Serial No.

And Describe The Failure On Part AtOverhaul

Hours Hours

Collision Accident
If Collison Accident Occurred, Compiete The Information For Other Aircraft
Registration mark Aircraft Manufacturer Aircratt Type/Model D&mdﬁmﬂt Damage

- z 1.8 Destroysd 3.0 Minor

( 17C£ ! Aem.sf)‘ﬁlU/ WMI)/CO 2.[] Substantial < 4.[] None
Registered Aircraft Ownaer Aldress
clye - Mormg ave
le Aercapavheal Uuiders e
Embry-R aUé posfvheal Unie Dartlavie £/
Pilot Name Address 4 Pilot Certificate No.
Josoph /Vla(ay — -

Evacuation Of Alroraft T el U .- P
Assistance Received
1.5 Outside Person(s) ‘ 3.7 Slide 5.0J Ladder
2.3 Auxiliary Lighting 4.7 Rope 6. ] Specify
Method Of Exit ( Approximate Number Of Persons Using Each Of The Following)
1. Main Door 2. Auxiliary Door 3. Emergency Exit
Racommendation (How Could This Accident Have Been Pnnm.d R
Oporalor/0wner Safetv R nda on Optaonal E
I Plots Shogd Si22 pa swnd fotuse {urv '-/5 0 From Johdaw pors] Tramss
Fl s, . fa“" AZ/(J Lol nl Ryt /*&4 pblerms as dﬁ sed 1 e AN, e sty
M‘{?uew« +he habitoF &bzzdf 4 lig 4t 66444/

£y aq lar /o
/&250 s0F ¢ /'al/.%ma{‘/all‘cm ”Jged b{ Myst
ACA WV q
ﬁéﬂvf (5(4% M/ lew VISU»/’raum MA U /z;%%are_,\/e@ggyyfwj{g@

?,‘5/}1) bage 1. /VW)SWAQ -—-Abwlmyﬂa mﬁéc bnfieo L5AV 1h iyle wide base Rwy. ([ Ve
S IN/ VR %’;\ 7 /de// p,,,.mwﬂﬂgﬁ @/U BM




:qéf'/ﬂ#fwb/s L
NIST Rememler Fout | ustruect; ”
mu5+ Aot //u%erl?zle with I} Fz See +addlg) 15 M?/jg//ﬁef

S‘W«uw; + <olligsd cwo

e s
wilevswe frawuy g fuss /,ene/y N\l—l{/&f]g&ds 5«2 %f%gﬁ;/
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f 5 L e F /{f 56400 4 01//4/ dm){(é/@f //44/7[/5(;? ﬂfe ,yy,”éo/-aA GIMW‘/#
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ared. Tle abel %a Rlbr eptravesss 'radp commodicatns ypre

4) ;Zafé er/ea:e + /a loele,, A <leaves P»M
j @zzé/ 7%://0 Z%f) a%vvu,dco At ra 7

W/‘ec /’y e/u/ (5




CF TR A

For Each Additional Flight Crew thb« Exduuvc Ol CANn Atun«m Comphto The Following Infofmation

Name FAA Certificate No. . Address Title
Cartificate(s) .

1.0 Student 3.0 Commercial 5. Fightinstructor 7.3 Foreign

2.(J Private 4. Airline Transport 6.[] FlightEngineer 8. Specify

Ratings/Endorsements Total Flight Timse Right Time This Accident
Name FAA Certificate No. Address ' Title
Certificate(s)

1.0 Student 3.[J Commercial 5. Flight Instructor 7.(J Foreign

2. Private 4. Airline Transport 6.[] FlightEnginear 8. Specify

Ratings/Endorsements Total Right Time Fight Time This Accident
Name FAA Certificate No. Address Title
Certificate(s) .

1.0 Student 3.J Commerciai 5.(J Flightinstructor 7. Foreign

2.(] Private 4.7 Airline Transport 6. FlightEngineer 8. Specify

Ratings/Endorssments Total Aight Time Right Time This Aircraft
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P e T

bo What Occurred In Chronological Order, The Circumstances Leading To The Accident And The Nature Of The Accident. Describe T
Terrain And Include A Sketch Of Wreckage Distribution if Pertinent. Attach Extra Sheets if More Space Is Needed. State Point Of Departure, Time
Of Departure, Intended Destination And Services Obtained.

On Jepltember 15 t'): /7_75' wr Sotbevebor and T ///ew < /’?‘/)(’ Frcows i wrdes fo gv
a:v/ traisisg on that gi-plane ard we made 3 /u It stop ,-i;nc,'/njf 2F New _(,..,).,
Deach 4irpo-t. We tok J/-’/,,,,, Sprvce (reek uf 14:30 250 cotme bock aF 5:30.
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(SEE LACK

Date Of Thia Report
T ‘kof- -t bl nser, 1395

-—

Signature Of Person Filing : Than Pilot/Operator
1. Signature

2. Type Or Print Nam L{)@% /@/ S, T?)fz()ﬁ[

3. Title Sopnxce = Mdflgﬁf_ﬁdﬂ’ﬂ;

N R et S USRS LR Ll Pt Dwrunanra o rad S AR
2 “‘.'-I'fvr‘-m:s‘,&f'{cﬁ}nhﬁ:t‘:‘..e.rf.‘d‘!’?'m' A9 ke
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PAGE
9844277354 K., GLASER

Date . 09-19-95

From : Bill Giaser CFI-ASC
To : Jeff Kennedy ASI
Subj. . Midair 34]

Mr. Kennedy, on 15September95 at approximately 04:50 p.m., I witnessed the midair
collision of the Embry-Riddle Tampico and Tomahawk from Spruce Creek which
occurred at New Smyrna Bch. (34]). This was the sequence of events as best as I recall,

My student and ] had been in the traffic pattern for runway 11 at 341 for approximately 30
minutes. There weste not more than 7 additional aircraft in the pattem. Visibility was 7-10
miles and the ceiling around 3000". I believe all but the Tomahawk were dual training
flights, While in the pattern I noticed one aircraft had an intermittent "hot" microphone. I
surmised it was the Tomahawk because during the "hot" periods (some which lasted a
maximumn of one minute) there was no cockpit chatter like one commonly hears during a
training flight. My student and I Janded just prior to the accident and were on the paraliel
todway to 11 taxiing towards the approach end of the nunway. Two Riddle sircraft were
in line to depart 11, and I believe it was one of these pilots who first saw what was about
to happen and put out a warning call. As I beard the waming telling the Tomahawk to go
around, 1 looked up to see the two aircraft on short final at no higher than 200' AGL, The
Tomahawk was directly behind and 30" higher than the Tampico descending at 2 steeper
approach angle. Only a few seconds had elapsed after the warning call was given when it
sppeared the Tomahawk's propeller struck the Tampico'’s emmpenage. The Tampico
immediately pitched up to a vertical attitude, then snapped forward to a near vertical
downline striking the ground from approximately 150' AGL. Upon impact the Tmplco
burst into flames. At no time did I observe cithes aircraft attempt to axecute an evasive
maneuver. The Tomahawk pilot continued his approach and landed uneventfully on 11.

As the collision occurred, I took control of my aircraft, called 347 Unicom and requested a
crash truck and ambulance and proceeded rapidly to the crash site. I shut oty aircraft
down, told my student to stay put and proceeded on foot towards the wreckage. As I
approached, I saw two male individuals partialty ejected through the front windscreen.
Both occupants were obviously critically injured and sorae of their clothing was on fire.
There was slight movement from each, but neither occupant was conacious. The left seat
occupant was extracted by me. It was at this time two Riddle pilots arrived and I
instructed them to drag him further away from the burning wreckage. I then retumed to
try and remove the right seat occupant, but he was pinned in his seat from the waist down
by the engine. The hest and fire was no initense by this time I could not remain with this
individual and I had to retreat to a distance of at least 20'. About 4 nrinutes had elapsed
since impact when the emergency crew arrived and began to contain the blaze. I later
learned there was a third occupant which 1 had not seen due to the fire. With the arrival of
the emergency personnel I gave my name to police officer Hoover and retumed to Vintage
Props & Jet's FBO with my student at 03:15 pm..

01
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Being a pilot and Aviation Safety Counselor at New Smyrna airport I feel that T should
provide you with some insight as to whty this accident ocourred.

It has been a long standing training practice at Embry-Riddle to fly an excessively long,
wide pattern with a shallow (low) final approach. I have asked Riddle instructors and
professor’s the reasoning behind this practice, aod have been given answers ranging from
*a stabilized approach” fo "training them to fly commercial (airlines)." When it is pointed
out that they are not within gliding distance of the airport let alone the runway, their
answer is "how often does an engine just quit?*

The wide Riddle pattern leads to daily incidents of aircraft on a "normal” pattern “cutting
off" Riddle. Many pilots not familiar with Riddle's pattern get caught by suprise on base or
final with a radio call from a angry Riddle pilot. Without prior waming, these uninformed
pilots would never look for an aircraft as far out as the majority of Riddle aircraft fly. One
would consider them to not be in the pattern at the distances Riddle flies. Not all Riddle
planes are flown in this manner. But I can guarantee if the Riddle pilot is flying a "normal”
traffic pattern he/she obtained their primary rating outside of Riddle.

I am sure if you inquire at other airports in the area you will hear the same story. I have
never formally written the Riddle administration about the subject-but have talked to 1 few
of their professor's. Some professor's have told me they have discussed it with those in a
position to change the training but to no avail. I did discuss the matter at a Chief Flight
Instructor meeting at FSDO-15 with Mr. Acee Tacker (representing Embry-Riddle)
approximately two years ago. It was a brief discussion and Mr, Tacker's answers were
similar to those expressed above.

I have two suggestions for Riddle:
1. Return to teaching "power off, abcam the landing spot” patterns.

2. The third person's (Gemini Program) primary job should be scanning for
traffic.

In closing, I know this was pot the only reason for the accident, but I believe the type of
traffic pattern that Embry-Riddle flies was a major factor in how it occurred.

Respectfully submitted,

Bill Glaser

1400 Tatom Blvd.

New Smyrna Bch., FL 32168
(904) 423-0952
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NATIONAL TRANSPORTATION SAFETY BOARD

WASHINGTON, D.C. 20594

STATEMENT OF WITNESS

The purpose of this statement is intended solely for use in determining the facts, conditions and circumstances,
and the probable cause of the subject accident.

Date_F-R¢& 7s”

1. Place of accident /‘/5/(/ Skt PAA 55/‘7(/‘/ Q Date__ ¢+ /S - 74 Hour_ /&5 X L

5. Type of vehicle _ 7A&Pico _(Nt1TER) F  TomAHAK

3. Identification of vehicle X //7EL

/‘
4. What is your name Joserd _F. C)Mr i Age _¥2

5. Address /0085  (oiAD  DRIVE, A SHvenA BEACH FL zz/(LE€
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7. Where were you at the time of the accident DAL

8. Tell in your own words what you saw or heard before and at the time the accident occurred.
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NTSB FORM 6120.11 (Rev. 10/77)  (Use reverse side of sheet for diagram and additional statement)
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SEP-22-1995 07:20 ORLFSDO 4976466916  P.22-02

Verification of radio operation on N2351A a Piper -38-112 aircraft.

On 9-21-95 a ground test of the radio in N2351A, was conducted. It was
discovered that a malfunction exists regarding the Pilots push-to-talk switch
wiring. The malfunction exhibited itself in the following manner:

1. Uncommanded push-to-talk activation. (Synonymous with a stuck mike)

2. Intermittent push-to-talk activation. (During normal transmission)

Aviation Safety Inspector

TOTA. P.@2
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U.S. Department FLIGHT STANDARDS DISTRICT OFFICE
of Transportation 10015 North Executive Hills Bivd.
Federal Aviation Kansas City, Missouri 64153
Administration (B16) 891-2100
RECEIVED
October 2, 1995 0CT 5 1995
NTSB — MIA

Mr. Jeff Kennedy
National Transportation Safety Board
Southeast Regional Office
8405 NW 531d Street
Suite B-103
Miami, Florida 33166
RE: Aircraft Accident - New Smyrna Beach, Fla.
September 15, 1995
Socata TB-9, N117ER
MIA 95 FA 224A

Dear Mr. Kennedy:

I am in receipt of correspondence to you dated $eptember 28, 1995, and laboratory
notebook concerning the inspection of the Bendix/King avionics equipment from the
above mention aircraft. Both documents were prepared by Phil Goettel of Allied Signal
General Aviation Avionics,

I was present when the shipping container was cpened, during the inspection of the
equipment and when the component was boxed for shipment to Atlanta Air Salvage in
Griffin, Georgia after the inspection. I have reviewed the text of both documents and
agree with the contents as written.

If you have any questions, you may contact me at (816) 891-2135.
Sincerely,

Y-

Gary L. Benson
Aviation Safety Inspector, Avionics



@"iedSignal AlliedSignal Inc. 913 782 0400

General Aviation Avionics
AEROSPACE 400 N. Rogers Road
Olathe, KS 66062-1212
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September 28, 1995

Mr. Jeff Kennedy

National Transportation Safety Board
Southeast Regional Office

8405 N.W. 53rd Street

Suite B-103

Miami, Fla. 33166

RE: The examination of an aircraft radio removed from Socata TB-9, N117ER, which was involved in a
midair accident on September 15, 1995 near New Smyrna Beach, Florida.

Dear Mr. Kennedy,

Enclosed you will find a copy of the laboratory notebook and one set of color photographs generated as the
result of the examination of the above mentioned aircraft radio. The unit was brought to our facility by Mr.
Gary Benson of the FAA Flight Standards District Office in Kansas City. At the conclusion of the
equipment examination, the unit was packed for return shipment under the supervision of Mr. Benson.

The laboratory notebook is self explanatory in its content, but a summary of the findings of the
examination follows:

The unit was removed from the shipping box for examination. Upon visual inspection of the unit,
it is believed to be either a KX-155 or KX-165 Nav/Com. The unit was burned beyond any
definite recognition. It was discovered that the fire had burned through the unit top and bottom
covers and burmed and/or melted many of the electronic components on the circuit boards.

As | am sure you are aware, heat is one of the worst enemies of solid state devices, overheating
will destroy them very quickly. After visually inspecting the unit, it was obvious that the heat
had been very intense and prolonged in the vicinity of the radio, and none of the electronic
components could have survived. Therefor, no attempt was made to remove the memory 1.C.

and attempt frequency recovery.

Thank you for inviting me to assist you in your investigation. It is very unfortunate that in this instance we
were not able to recover any useable information for you. Please do not hesitate to call if I can be of
further assistance in this matter.

Sincerely,

Y butid

Phil Goettel
Air Safety Investigator

enclosures
cc: Mr. Gary Benson
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A Memorandum

U.S. Department
of Transportation 9389 Airport Boulevard
Orlando, FL 32827
Federal Aviation
Administration
Sutject INFORMATION: Radar Data for 9/15/95 Date: Sept.21, 19935
Raply tao
From:Air Traffic Manager Attn of:

Orlando International ATC Tower

To: Rick Sheppard
North Florida FSDO 15

Per your request, Radar Data for 9/15/95 is not available since our
Contineous Data Recording was off line during that time.

gm’m Gropper

CC: Jeff Kennedy, NTSB~Miami
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NEW SMYRNA BEACH POLICE DEPARTMENT SUPPLEMENT OFFENSE / INCIDENT REPORT
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59. FORMAT: 1. Narrative description of crime scene. 2. Narrative description of ALL suspect(s). 3. Narrative description/information on ALL witnes
4. Narrative description on ALL evidence seized/found. 5. Narrative explanation of investigation. 6. Narrative of interviews of ALL persons interviewed inclu
victims and suspects. 7. Narrative description and value of ALL property stolen, recovered, lost or damaged.
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NEW SMYRNA BEACH POLICE DEPARTMENT SUPPLEMENT OFFENSE / INCIDENT REPORT
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victims and suspects. 7. Narrative description and value of ALL property stolen, recovered, lost or damaged.
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5 Sept. 94

Dear Bob,

I am sorry this letter took so long to produce. 1hope you will give these thoughts on
landings consideration for including in the new Flight Training Handbook, This letter is an
outline of a magazine article I hope to get published soon. Many of the considerations
included have come from beiny involved i training many students from the primary stage
to multi-engine piston and turbine levels of training. 1 have had the privilege of working
with many instructors in that I administer many upgrade and final acceptance checkrides
for instructors at ERAU. I have also administered stage checks at ERAU for a number of
years and have seen a huge number of landings performed by students and instructors.

The considerations I have listed in this letter come from seeing many good landings and
seeing a very high number of landings that need improvement. I believe that a good
landing starts with mastery of certain key maneuvers long before actual approach and
landing practice is begun. I also believe two other things. A good landing is usually the
end result of a good approach and traffic pattern and students who learn a superb

"normal" approach, traffic pattern and landing are able to modify this normal maneuver
and accomplish more complicated maneuvers satisfactorily if they master a "baseline”
maneuver first.

I have heard instructors say to students to "use judgment” to figure out how to approach
and land and to correct errors in the traffic pattém. Ido not have a problem with this if
the student has been taught the base line normal approach and landing first. I do havea
big problem if the student does not have a base line to modify. The following discussion is
my recommendation for students. Leam a "base line normal® approach, traffic pattern and
landing for normal situations. After mastering the fundamental normal base line, then
learn the ways to modify this approach for short fields, turbulence, soft fields and irregular
terrain,

The pattern entry begins two miles from the point at which the downwind turn begins.
The airplane should be at pattern altitude and should be flown at downwind speed. This
speed should allow for flap extension and provxde 2 good ‘margin above stall speed in
medium bank tums. Use the medium bank tums in the pattern because they are the easiest .
for a student to master, Set a maximum limit of 30 degrees of bank so that a student does
not inadvertently increase the bank to a steep banked turn requiring opposite control
pressures to prevent overbanking. Situations should be contrived to make certain the
student will monitor and respect the bank limit as a habit pattern. These situations can be

- eagily set up in practice flying rectangular patterns.

Speed in the pattern should be high enough for a safe margin above stalls in turns and
provide good control response and maneuverability but slow enough to extend flaps, fit in
with the flow of other traffic and allow for quickly achieving the final approach speed as
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soon as the tumn to final is completed. -1.3 to 1.4 Vso seems to work well for most small
traming airplanes.

Pattemn width on downwind is determined by deciding what speed to fly during the tums
from downwind to base and base to final and the maximum bank angle you are going to
allow the student to fly. In order to fly 80 KIAS (assuming GS=80Kts) a 30 degree
banked turn requires a turn radius of 1000 feet. 20 degrees of bank requires 1500 feet or
radius, Since two turns are required a total radius of tum requires 2000 to 3000 feet. An
average bank of 20 degrees is probably required when all is said and done considering that
any wind will require reducing the bank angle as the turn progresses downwind to base, It
is important to have a base leg that allows for some straight flight so that the final
approach can be checked clearly for traffic and a determination can be made as to how |
well the descent and progress toward the landing is going. This all takes a little time, The
pattern width then must be at least 3/4 to 1 mile to allow all of this to happen.

The final approach is flown with some considerations that must be decided ahead of time.
Two considerations are of major importance. They are the descent angle you want to fly
and the minimum altitude you want the student to complete the turn from base to final,
Arguments can be made for 400 or 500 feet. For purposes of this discussion 500 feet is
the altitude to artive at having completed the tum. If you have decided to teach a normal
approach;at a 3 degree final angle (VASI and ILS) then you have to know how far 10 be
from the touchdown point at the completion of the base to final turn. This distance is
9850 feet or 1.6 nautical miles assuming you are at 500 feet above the touchdown zone.
You must know what your groundspeed is at the IAS you have decided to fly on final.
For a GS of 65 Knots you need to descend at about 350 fpm, In a Tampico at 65 KIAS
the power setting required is about 1500 RPM. - This amount of power allows for
correcting if you are too high and provides a satisfactory power on approach. Correcting
for wind is done by realizing that as the goundspeed decreases with a strong headwind the
rate of descent must decrease in order to maintain a 3 degree approach angle. If you fly a
predetermined and fixed power setting on final in different wind speeds the approach angle
will vary and the length of the final approach will vary.

There is always the argument that students (and others) fly too big a pattemn. The width
of the pattern is already defined previously and the length of final is determined by your
minimum altitude for the base to final turn and the angle of descent you want to have on
final. Animportant consideration for the length of the final is for the student to have
adequate time to judge how things are going and to have time to make corrections so that
arrival at the flare altitude is as planned.

Flying a predetermined approach angle requires that students be taught how to recognize
distances on the ground and to be able to recognize when the approach is not going well.
This part of the discussion assumes that the student initially got on the final approach 500
feet above TDZ and 1.6 miles from touchdown. The airplans landing configuration, pitch
attitude and power setting must be achieved immediately upon turning final. As soon as
everything is stable the student can then (and only then) look for the area of non-
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movement to determine the approximate point at which touchdown will occur. This point
is approximate because of the need to flare the airplane before touchdown. The approach
angle should flatten slightly while the pitch attitude, power, rate of descent and airspeed
are being adjusted for touchdown. The point to made is this: if the initial power setting
and pitch attitude chosen upon tuming final are slightly in error thea the touchdown point
cannot be reached usmg the three degree approach angle unless there is a way to visually
re-align by intercepting the original desired 3 degree angle, How would you tell a student
to do this on a runway not served with 2 VASL The only way 1 can see to do it is to
momentarily steepen or flatten the approach angle, as the case may be, to intercept the
three degree angle again, This is a guess at this point 23 to how long to steepen or flatten.
Once you think you are back on the glide path set the power and pitch attitude for the
airspeed and descent rate you think will achieve the proper descent angle.

I have heard people say to visualize the three degree angle. To date T have found no one
that can explain how to do this without a VASI or some other means of aligning the flight
path. The area of non-movement is a way to determine the approximate touchdown point
on almost any angle of approach. This is the reason you must know the distance from
touchdown, the groundspeed and rate of descent needed to fly the pre-determined angle.

The "what controls airspeed and rate of descent” argument is always fun to have,
However; I think that somebody should decide what we in general avietion should teach
and then say it in plain language. It would be very helpful to state some good reasons for
“why" pitch for airspeed, power for flight path or the other way around. We at ERAU
teach that in a power variable situation, power controls airspeed and elevator controls
flight path. We are careful to point vut to a student that if you are low and slow on an
approach what do you do first? We teach to lcad with power to maintain airspeed because
the speed is going to decrease if you raise the pitch attitude and you will probably increase
the rate of descent after the momentum change is complete if you don't make provision for
maintaining your airspeed first. The important part of our discussion with the student is to
point out that rarely does changing one of the two (pitch or power) produce the desired
result. Most times you must anticipate the effect of each control change and adjust them
both as needed.

A situation that repeatedly ocours until corrected in our students is that they have trouble
‘maintaining airspeed during the base to final turn. Most of the time the tendency is to
increase speed. I always ask the student how exactly do you maintain speed in a
descending turn. I think we should make this very clear in the new FTH.

When we state how to control airspeed and rate of descent we need to consider the short
range and long ranye training objectives. 1 have heard and read all kinds of reasons (most
of them make a good pomt) why to use power for airspeed and pitch for flight paﬂx and
the reverse. An example is the glideslope on the ILS. The reason stated for using elevator
for glideslope control is that you get a quicker and more precise reaction from the alrplane
when making a small change, Also, as long as the airspeed doesn't vary much then it is
more important to stay exactly on glide slope than on speed. This is typical of some of the
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arguments presented. We need to all come up with something universal and we might
even consider giving the student a choice in some situations.

Another example of a situation needing clarification is the extending of flaps during a turn.
Is this OK to do or should you wait until the tumn is complete? I have heard that it is
better to extend them in a tum if you are flying passengers because you can use the turn to
mask a big pitch attitude change in order to provide passenger comfort. I don't like to
have low time students extending flaps in a turn because I want them concentrating on
meking a good steady airspeed turn while not exceeding a pre-determined angle of bank.

We need to say more about the use of flaps and come up with a specific guide for students
to use. My own feeling is to make up your mind before the approach starts as to the final - .
amount of flaps to use. Extend flaps to an approach setting while on the 45 degree leg. !
Go to the final flap setting on final as soon as the tum is complete. 1 teach the students to
use flaps to allow a better view of the runway on final. keep a higher power setting on
final and provide a slower touchdown speed on landing. I also later on teach them that
flaps can be used to steepen your angle of approach. I try not to let the student develop
habits that cause them to use flaps to correct other errors in the approach to landing (with
the exception of emergency landings). In any case we need some specific discussion in the
FTH.

/
1 think we need to come up with some more detailed information for the student and
instructor to use on teaching when and how to begin the flare, We flew C-172s at ERAU
for a long time and beginning a flare at 10-20 feet produced a lot of float. The instructors
all have a tendency to tell the student to start at 8 much higher aititude. I don't have a
problem with this as long as the student is taught that this is a special technique for a
special airplane. I think most people do a good job of teaching the beginning of the flare
but I think we need some specific words to use. For example, I hear new instructors say
begin the flare as soon as you reach "tres top height" above the ground. 1 don't think this
is specific enough. I encourage instructors to start their students on runways that have
known height references near the approach end of the runway. One runway in particular
we use has a nice 25 foot tall hangar located right next to the touchdown area. This seems
to help students master the "how high are you above the runway*® question quickly. I also
think we must emphasize the need in all of our training to provide a variety of specific
different references and experiences designed to help the student cope with other
situations, An example is the wide runway vs the narrow runway. I think we should do
our best to help a student quickly master the fundameantals of a specific maneuver or
procedure and include in the completion standards the requirement to use the
fundamentals to accomplish more complex operations.

Teaching a consistent predetermined approach angle may help a student master landings

quicker due to the predictability of such things as runway perspective change and rate of
closure with the runway. The rate of descent at 350 fpm or so will also help make for an
easier flare transition, Seeing the same picture repeatedly until the landings are mastered
seems to be a good way to instill the normal approach. Once this is mastered the student
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must be Jead to other types of landings and different approaches. Having the normal
baseline approach clearly understood will help the student make the necessary
modifications to successfully accomplish more complex landings.

I will send another letter shortly talking about the short and soft takeoff and landing. 1
most want to know your feelings on the constant three degree angle approach and the
other things we talk about in the traffic pattern. Ihope this letter will stimulate more

conversation on this subject and help us all develop the most effective and safe approach
to teaching our studcnts. how to land.

Sincerely,

PerwofMivon

Chief Flight Instructor
Embry-Riddle Aeronautical University
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FOREWORD

The purpose of this series of publications is to provide the flying public with safety information
that is handy and easy to review. Many of the publ!cauomintlﬁs series summarize material
contained in FAA General Aviation Accident Prevention Program audio-visual presentations.
Each of thc three “On Landings” handouls (Part I, Part I, and Part II), contains material
intended to supplement the “On Landings™ audio-visual presentation.

Comments regarding these publications should be directed to the Department of Transporta-
tion, Federal Aviation Administration, General Aviation and Commercial Division, Accldent
Prevention Program Branch, AFO-810. 800 independence Avenue, S.W., Washington,
D.C. 20591.
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ON LANDINGS
Part ]

Being a safe pllot means combining your working
knowledge of aviation with current skills and
experience—tempared by good judgment,

One Important phase of flying skill is the landing.
Landing phase accidents are responsible for nearly
half of all general aviation accidents. By fortifying
vour knowledge of the “whys” and “wherefores” of
approach and landing accidents, you can become a
safer pilat. ‘ :

In this handout we’ll look at uridershooting and cross-
control stalls —the kinds of accidents which can hap-
pen before you reach the runway. Also, we'll look at
hard landings, porpolsing, and loss of directional
control—problems encountered after reaching the
runway,

THE UNDERSHOOT

Al one time or another every one of us has mis-
calculated an approach and started o undershnot the
runway. [U's hard to forget that “sinking’’ feeling you
had when you/first realized that the airplane might
not make the runway,

Poor pattern techniques such as flying too wide a
pattern on downwind, or making a late tum to base
leg are frequent causes of undershooting.
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Another cause is failure to maintain adequate power
on final,

Some pilots succumb to "runway fixation” and un-
consclously try to “carnry” the airplane up to the land-
ing spot by easing the nose up without adding
power—this doesn’t work very well.

You can help set up a proper and constant distance
from the runway for all nirports by placing the rumway
centerline at a specific point on the leading edge of the
wing (lbw wing airplane) or a point along the sirut
(high wing sirplane). You may even put a mark or
plece of tape at the proper wing strut position.
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Using the runway centerline as your guide takes care
of wide or narrow runways. (Of course, this reference
line or point only works when the wings are level.)

STAMR 1HATd M LLDPOA:C Q8. &3 ML



Avolding Undershoots

How do you avold undershoots? A good pattem helps.
When traffic 1sn’t a factor, tumbase when the point of
intended touchdowqis 45 da behind the wing.

-—— — —@n

45°

At a tamiliar alrport, you may be able to use the
“crutch” of familiar landmarks to determine proper
turning points. But at unfamiliar airports you won't
have such “hometown’’ references.

" = o ‘F©£"-‘-——*\

The 45 degree technique will work at any airport.

When there is other traffic in the pattem, you can
avoid the common problem of the '‘ever-lengthening
dounwind’* by starting your turn to base just after the
airplane you're following tums final and passes behind
your wing (assuming that it’s not using a much slower
approach speed than yours).

Exparienced pillots often use a series of imaginary
windows on approach. These “reference points in the
sky” are great aids in determining whether your ap-
proach is within the desired horizontal and. vertical

timits.

"ON FINAL"

The first window shoukl be encountered just after tumn-
ing final.
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If there are obstacles between your imaginary window
a':sd the runway, either raise the “windows’ or move
them.

T O o | @0 Tl (o ey o

Your last and most impostant window is the one at the
runway threshold. You should be at the required air-
speed and height to complete the landing when you

N
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“BEFORE"

pass through this last window.
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Flying the Right Airspeed

Pilots of large aircraft always determine what their
approach speeds will be in advance. They calculate
the aircraft’s landing welght then look at charts for
the right “refetence speed, ' or V-ref The keystone
V-ref, although different on almost every approach, is
based on the airplane’s stall speed and other factors
at its estimated Janding weight.

Added to V-ref by the pilot & additional airspesd re-
quired to maintain an adequate safety margin while
manetvering in the pattern as well as additional alr-
speed to compensate for wind gum turbulence and
wind shear,

Vrer+

XTRA AIRSPEED
FOR BANKING AND
MANEUVERING

“Approach segment airspeeds,” based on V-ref, as-
sure that the aircrafl has just the right amount of
extra airspeed margin above V-ref.

4

Smaller aircraft do not come with V-ref tables. Some
manufacturers, however, furnish recommended ap-
proach speeds corresponding to different ajrcralt
weights,

Such tables can be developed ard it s suggested that
you preparg and use your own. We recommend that
you use the format in the following table, but before
you fill it in, we suggest that you see Part Il of “On
Landings”, and read the accompanying handout for
Part Il carefully

DOTTED LINE)

CUT OUT ALON

(

V-SPEEDS

There are rules-of-thumb, however:

1. On downwind, fiy no faster than the “top of the flap
operaling range” and no slower than 1.4 times the
colibrated siall speed for your airplane at its actual
landing weight, or 1.4 Vso. (There are excepfions,
50 please read Part IL)

2. Maintain an airspeed no lower than i4 Vso until )
after turning final.

3. Then, on fina), let your airspeed decayto 1.3 Vso as
you near the runway,

4. If you encounter any turbulence, wind gusts or wind
shear, compensate with additional airspeed on:
each segment of the approach.

The Stabilized VFR Approach -

FLYING A STABILIZED APPOACH
.-~ MEANS:

“ON GLIDE PATH"

b\'ON ARSPEED"

Make your normal pattern entry and extend your land-
ing gear on downwind, if applicable. Abeam the in-
tcnded landing point, reduce your power to the pre-
determined value that works best for your airplane.
While holding altitude with pitch, slow the airplane
down In preparation for turning base.

Then set partial flaps, if you haven't already done so.
If you have reduced power properly, you can now trim
the atreraft and set up a descent.

LANDING WEIGHT

PRE-PATTERN ........
DOWNWIND ... ......
BASE ..............0...
FINAL........... e
SHORT FINAL...

————ier—
—————————

I |
! |
[ |
| [
' KNOTS-AS -« !
] —_—
i |
] |
| |
i |

L _. _— w—— S L . - —— — - J

{CUT OUT ALONG DOTTED LINE)

IR IAS IR IR TR .;.... -
— = == = g — - -
@\ .
- o |
\\ ‘,,45—-'
N
~ |
N |
N
e
____________ N
~

Should you need to increase your rate-of-descent, do
so either by reducing power. or by further extending
flaps to increase drag. If you do extend flaps, remem-
ber that you've just modified your approach configu-
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ration and that adding power may be necessary to
stay on the selected glide path at your targeted speed.

A fundamental key to flying a stabllized approach is
the inter-relationship of pitch and power. '

At any targeted airspeed in any configuration, adding
more power will make the glide path shallower; re-
ducing power will makae it steeper. - .

AT ANY TARGETED AJRSPEED ...
MORE POWER . .. GLIDE PATH
,,,,,,, - W’J’ SHALLOWER

-

e LESS POWER ... GLIDE PATH

«' STEEPER

-
.

-
- L4
- -

This inter - relationship means that any changes to

one element in the “‘approach equation” must be
com pensated for by adjustments in the other.

So, after a glide path has been selected, the meane of
staying on it and maintaining your targeted airspeed
can only be achieved by edjusting pitch and power
together.

Experienced piloté know the power settings and air-
speeds for different fanding welghts, drag configura-
tions and rates-of-descent for their alrplanes,

Then, these pilots need only make minor adjustments
to pitch and powsr to maintain the selected giide path
and alrspeed.

The important (if not basic) point is never let your
alrspeed decay below the targeted airspeed for each
segment of the approach and never let the alrplane
sink below its selected glide path.

@ ® NEVER LET THE AIRPLANE SINK
mm:!umnmns

PATH,

u MEVER LET THE ARSPEED
DECAY BELOW THE TARGET
SPEED, AND . ..

In any event, never let yourself get behind the power
curve while on long finall

. (@}m

One final point: full flaps should be used for all normal
landings unless the manufacturer suggests otherwise.
And, once flaps have been extended, they should not
be retracted. That'c why it is always good practice not

to go to the final flap setting until your landing s
assured.

The Stabilized IFR Approach

The same basic concepts apply to the I[FR approach.
First, transition the airplane to the approach configu-
ration, that is, slow the airplane and retrim it. Do this
well before you intercept the glide slope, unless traffic
flow requires otherwine.

Some pilots extend their landing gear to help them
slow down, then add flaps after the airspeed drops Imto
the flap operating range. If the gear has not already
been used for speed control, extend the gear as you
intercept the glide slope or reach the final approach
fix. Additional power may be necessary with the gear
and flaps extended. Be sure to retrim for each configu-
ration change.

“OM GLIDE PATH™
7
/’ﬂ -
J.—'!g -

You should now be able to hold the selected airspeed
and set up a stabilized rate-of-descent. With the run-
way in sight, and a landing assured, extend final land-
ing flaps. Retrim again and maintain positive control
of the alrcraft, since adding flaps without promptly
retrimming could possibly cause you to “balloon™

.back into the clouds.
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A RULE-OF-THUMB TO CALCULATE RATE-OF-DESCENT

Ons Techuions:
Glide Slops  Factor x grownd spesd « Youy appronimate rate-ob-descant
thoots) (lest per mimte)
y sx 128 L %2.5 106 = 50 9
A5 ax -
(X 4 10 x -
Exgmple:
¥ 5 x 90 knots - 450 foet pax minute
(Chart vadun . . . 488 faet pat Mminuis)
43 x9N e 720 fust pev minwic
(Chart value . . . 718 feet por minute) -
Anciher Techwigue: W
nd apead (I knots) + “0° = Your approximete rasssoldescent for a
2 3* glide slope enby.
Exunpie:

90 + "0« 9500 = 450 feet par minmia
z 2

(Chart value .. . 480 fect par minute)

/W
w_.—_———-—-——-_————-—_—i—————-—_“——

. RATE-QOF-DESCENT TABLE!

INSTRUMENT APPROACH PROCEDURE CHARTS
RATE OF DESCENT TABLE
(H. poe min.)

A rote of dasownl tuble b provided Nt vie in plonm
amummm--wmmwmn.. n-uuq-ur
watd foe appraciher when the Wseizer ssly il vied far coure guiduser. A

wapo-d powyr, olisude e tan he proy o wiich vl inpB in
* rable .mm.u.mww.m.“.udm
walsd vpan brembest, C.nnbnﬂi-on nM

OF -]
ok GRAGUND 3PHED (umam)
oy
cwnshy) » 0 1) ” 1] }. 128 % 148 190

45

wo | 20 | 28 | 320 ara Pars | 4vs | 50| 503 | s
s | 1320 | 200 | 245 [ 330 | 195 | qe3 | 20 | 503 | es5 | 10 | 705

240

30

320 | 33 | «00 { 325 | €25 | 25 | 7S | w3 | vss
370 | a03 | 295 | @30 | 740 § 093 | e2s | 1020 [ IO
a0 30 [ 318 | 423 | s30 | 635 | 740 | w45 | 983 1048 | 1248 } 270
as 240 | 3885 | ar3 | ses | NS ] 2 | a5 (1073 | i | 1o | 1430
50 265 | 903 | 320 | ano | 72 | v2a | yoso | vidg | 1225 | 1435 ) vave
290 [ 435 | 308 | 730 | o7 | 1020 | 1108 | V210 | 1e33 | Y1a00 | 1248
473 | 033 | 705 | 98 590 [ 97as | 1

a4 1

! This table has been adopted (for training purposes. only) from a similar table published in the
United States Government Instrument Approach Procedure Clsris, National Ocean
Survey, U.S. Department of Commerce.
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This sets up a mush or stall, resulting in an under-
shoot accident, or a hard landing on the runway Itself.

A petfect way to sucker yoursolf into this Is to shoat a
long, low approach —especially in unstable air or In
high density altitude conditions.
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What if Things go Wrong on the Approach?

You should be interested to know that accidents in-
volving undershoots are usually much more serlous
than landing tong. Obviously, the energy levels in-
volved In undershoét accidents are much higher.

o .
— B

T b
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THIS PILOT IS TAKING THAT LIMESTONE
. BLUFF FOR GRANITE !

What can happen is that you can wind up behind the
power curve with the throtile wide open and no more
power avallable to stop the sink rate.

In this case the only thing you can do to save the
situation (tough as It is) is to ease the nose over and
regain airspeed and climb capability—if you've gat
the altitude, distance, and lack of obstacles ahead to
do it. This only reemphasizes the importance of using
tha proper combination of power and pitch through-
out the landing approach.

DONT BE 50
<'g> TMPATIENT...
1w ERE

If ever you're in doubt about making the runway, add
enough power to assure a safe landing, And, of course,
be sure that power will be availablg by using your
checklist for all pre-landing Items! A significant num-
ber of landing accidente are caused by loss of power,
and many of them are related to some basic step the
pilot simply forgol.

.

What's the Cause of Most Undershoots?

Often the pilot is unconsciously trying to hold altitude
or make the runway using elevator alone.

MAYBE IF I CAN MOVE
THEM UP AND DOWN FAST

ENOU_'%H... T WONT HAVE

HAVING TO TAXI THE LAST HUNDRED
YARDS TO THE RUNWAY IS CONSIOFRED
POOR PRACTICE.

Undershooting—The Key Points

—Know and use the appropriate approach speeds;

—Never allow yourself to get below your targeted
approach speed for each segment of the approach:;

—Fly the proper glide path;

—Add power anytime you think you're too low or
slow; and

— Remember the inter-relationship between pitch
and power.

THE AIM POINT

The alm point is something we've all heard about but
may nat have been using. But It's a great aid in mak-
ing good, saofe landings,
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The aim point is your imaginary bulls-eye on the run.
way. [t can be between two particular runway lights,
or wherever,

A constant position of the aim point in your wind-
shield means things are “'right on.”

CONSTANT
PATH

/-

I's the reference point at the end of your selected
glide path, not the actual touchdown point.

Cz‘:"_?‘%

W@ o= "
1 Y
Al“ POINT OF
POINT TOUCHDOWN

If the aim point appears to be moving away from you
it’s a sure sign of an undershoot.

\‘\Ci‘—? Qg

TOTAL LANDING DISTANCE J—

\' GROUND
S - AOLL
5 /@b:-‘" e
FAA TREE
N FLARE
L‘:\/\ ~1\

o=

¥ your aim point appears to be moving toivard you
when you're established on final, you know that your
airplane will overshoot that polnt.

N
OVERSHOOT

GLIDE PATH SELECTION

Once you've selected your aim point, you must also
velect the right glide path. Without a Visual Approach
Slape Indicator (VAS]) or Instrument Landing System
(ILS). this becomes a personal decislon.

—_—=
== i
Y —r— G /\\\\\
IO S
w@" \\\\}\:\.\X\\X -

Select’a glide path that works best for a particular
situation, but make sure it allows for clearance of all
obstacles and for a safe rate-of-descent.

ee-d. -
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A VASI is a good aid to help establish a safe glide
path. Hemember, though, that while all VASIs will
keep you clear of obstacles, approach angles vary.
And somg -“complex” VASIs provide multiple ap-
proach angles to assist everything up to jumbo jets,
while many smaller airports may have only non-
standard VAS] systems. One such non-standard sys-
tem is nothing more than three plywood (or piastic)
panels to be aligned by adjusting your glide path on
approach.

The Airman’s Information Manual provides a detailed
description of how standard and non-standard VASIs
work. Additionally, the Alrport Facility Directory pro-
vides VASI glide angle information for standard
VASHs for each runway where they are (nstalled.

in Canada, comparabie references are the Acmndg!b
cal Information Publication-Canada (AIP-Canada
and anada Flight Supplement.

WIND AND TURBULENCE CAN
AFFECT THE GLIDE PATH

On final, your glide path can be affected by wind, wind
shear, microbursts and other turbulence, including
wake turbulence.

am‘a

Wind shear is a major variation in wind speed and
direction between horizontal layers of air.

Microbursts are sharp, very sirong doundrafts, asso-
ciated with thunderstorms. Impossible to out-
maneuver and mual}r invisible to the eye, they are
good reasons to avold a landing at any airport with a
thunderstorm nearby.

Turbulence also results from airflow over nearby
mountains and winds disrupted by nearby woods,
hangars or other airport structures.

Always be ready for turbulence and its effect on your
approach. When you find it, especially on short final,
be prepared to add powsr and go-around if necessary.
The sooner you add power, the less likely you are to
wind up between a rock and a hard place.

RocK ' HARD PLACE

Whenever you operate at an airport served by large
aircraft, be alert for wake turbulence. Study the wake
turhulence avoldance procedures fram time to time.
They, too, are published in the Airman’s l‘r;t‘&nnaﬂon
Manual, the AIP-Canada, and in other publications,

THE CROSS-CONTROL STALL

Stalls are a frequent cause of lanling accidents amd
the deadliest of all Is the cross-control stall.

A cross-control stall is usually set up on base and the
potential for it becomes greater in the presence of a
tailwind on that leg, A taillwind creates greater
groundspeed which gives you less time to react.
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Of course, now you'll need move. "up™ slevator be-
cause the combination of inside rudder and “down”
aileron drag makes the nose drop.

L)

Add & distraction such as conflicting traffic or a prob-
lem in the cockpit and you're ripe for a late tumn onto
final and the potantial for a cross-control stall,

e
B

<E ===

/

Making thay tuen to final, -yeu don't ‘want -to make a
steep banked turn because you know that the stall
speed Incréases with bank angle.

i

2.8

j'l.! -~

¢ 20 40 a0 [1)
ANGLE OF BANK

Instead, you try to increase the cate-of-turn with rud-
der alone, all the while keeping your bank shallow
with opposite aileron.

..,_!‘ N K
o nm"mm':v‘

As you pull back, you slow down and, bang, there’s a
stall and a snap roll toward the lower, Inside, wing.

—-—/’_\"\
LEFT =

S Y

LEFT WING ABOUT TO STALL

This situation can be avoided by good planning, in-
cluding- a properly flown pattem, proper airspeeds,
and a timely go-around when things don't feel right.

Some other points:

—Complete as much of your “before landing” chack-
list a8 possible before entering the pattern,

—Look outelde the cockpit for halpful indications of
wind—flags, smoke, and ponds, for @ample.

—Listen to the radio for UNICOM and ATIS advis-
ories on landing conditions.

~When you have the option, handle a direct cross.

wind situation by flying a pattern that gives you a
headwind, not a tailwind, on base,
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HARD LANDINGS, BOUNCED LANDINGS A typical distraction Is a disturbance with passengers
: in the cabin. Don’t be distracted! The Janding is the
& LOSS OF DIRECTIONAL CONTROL last past of the flight, the part where you're the most
tired, yet ft’s the point whara the most concentration
Let’s now look at three other types of landing phase Is required.
accidents: the hard landing, the bounced landing, and pn
loss of directionn] control on roll-out. These are not ®
killer mishaps like the cross-control stall and the un- @ ﬁ‘&

dershoot, but thay, too, result in substantial damage,
njuries and embarrassment. 1

' Hard Landings
’ R To alleviate distractions, alilines have adopted the

Drup-in or “hard”’ landings cause a great deal of starile cockpit™ concept. Below a cartain altitude, all
monetary damage to alrplanes each year, These acci- conversation s limited only 1o matters concerning
dents result from several causes: - alreraft operations, It's a rule you may want to adopt.

Ballooning is another cause of hard l[andings. -
C::Dﬂ%?\
\ O

‘g \I {
‘ : ﬁi
You can set yourSelf up for a hard Janding by not
looking out ahead of the alrplane and losing your FAVAN A.x

perspective relative to the ground.

This often results from excess alispaed combined with
poor flare technique, (Yanking back on the controls
before touchdown can put you several stories above
the runway with airspeed decaying rapidly.)

30 FEETTO
RUNWAY

If this happens, ease the nose over gently and add
power if necessary.

Remembar, too, a full power go-aroind may be your
best bel to avol& a hard landing after ballooning.

Loss of parspective can also be the result of improper
scanning durlng flare and touchdown.

Remember to look vutside the cockpit —way outside.
And don't forget to use your peripheral vision as welt,
It's somathing you learned way back in pre-salo; to
focus your attention ahead of the alrplane.

Hard landings are also'the result of distractions.

Andther cause of hard landings, as discussed earlier,
Is trying to stretchi a final approach by raising the nose
without adding power, Also beware of running out of
elevator control during flare. A typical example hap-
pens when you're too slow with too much welght up
front. You may not bave the flare power you need. A
high descent rate makes these conditions even move
serfous. Be sure you're OK on CG.

10
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V In summary, if you think you're headed for a hord

[anding:
—Add powcr to must the sink rate;
—Keep your wlngs level'

—If you decide to make @ go-uound make the deei.
sion sooner rather than later.

WELL, HE PUT IT ON THE NUMBERS
ANYWAYI!

The Bounced Landing

The bounced landing. or pilat-induced oscillation
(porpoising), was supposed to be cured by the Intro-
duction of tricycle landing gear. Not so. Innovative
pilots keep discovering new ways to make bad land-
ings. '

In a bounced Iand!ng. the alrplnnn comes in nose-
wheel| first (or for a tail-dragger, main gear first)—
seiting off a series of motions that imitate the | jumps
and dives of a porpolu—hence the name,

— E,ll?\:
7T e TN - =

The problem is impropex aircraft stidtude at touch.
down, sometimes caused by inattention, by not know-
Ing where the ground is, by mistrimming, oc by trying
to force the aircraft onto the runway.

No matter what the cause, the sHuation mast bcoot—
rected immediately,

\l;
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Ground effect, a factor from the sutface to a height of .
about half tha plane’s wing span, decreases elevator”
control effectiveness and increases the effost required
to raise the nose and hold the airplane off. Not enough
elevator (or stabilator) trim can result in a nose-low
contact with the runway and a porpolse.
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The secret to a good landing Is proper aircraft attitude
at touchdown, For tricycle gear planes, it's the atti-
tude that assures that the main whuels will touch
bejore the nose wheel. You'll need to develop a feel for
this attitude In your particular aircyaft and stay pro-
ficient at it. You'll also need to know what it *feels
like” at all combinations of weight and CG.

Porpoising can also be caused by improper airspeed
control. Usually, if an approach s too fast, the air-
plane floats and the pilot tries to force it on the runway
when the airplane still wanu to fly.

11
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A gust of wind, 2 bump In the runway, even a slight
tug on the wheel will send the aircralt aloft again.
What to do?

First, don't push the nose over. Ease It over and re-
land, this time holding the proper pitch attitude unti!
the atreraft touches down. Add back pressure con-
tinually as the aircraft slows during the flare.

Loss of Directional Control

Engineers also thought tricycle landing gear would
eliminate diractional control problems and ground

tooping. Not so.

m D
"w#

)

‘. TAILWHEEL
TYPE TENDS

TO AGGRAVATE
THE SITUATION

Too many alrpla.nu have been pranged becauss of the'

pilo’s destre ta put the alrplane on the ground. A

w may be the answer In some cases of por-
ng.

To avold.porpolﬂng:
—Always trim the airplane for a stubilized approach;

—Avoid excess airspeed and “fioating™;
't be distracted;

— Maintain proper pitch attitude; and

—Stay proficlent.

(For those who aren’t familiar with this nemesis, a
ground loop is an uncontrolied turn-- often violent—
usually on landing and roll-out.)

THIS IS A GROUND LOOP!

12
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How to avoid loss of directional control? Rerognize
and corvect problems early. Stop any inciplent turn or
swarve almost before il starts. Get right on it. ‘

Algo, use your controls to thelr best advantage. Keep
the weight of txicycle gear aircraft on the mains with
elevator back pressure—this aléo desensitizes the
nose-wheel.

Crogswinda can be a real problem.

Remember, in a crosswind landing, the longitudinal
axis of the alrplane must remain paralle! to the run-
way centerline as musi the flight path of the airplane.

LONGITUDINAL AXIS /g -
NOY PROPERLY ALIGNED /S .
P
™ - o
. ~
3> o FLIGHT
P PATH
n_y
J o

THIS.. = AS

——Tan 1)

FLIGHT PATH SHOULD ALSO
BE PARALLEL TO CENTER=~ =

BUT NOT THIS.. s

PATH

In tail-draggers, full back stick puts more weight on
the tail-wheel for better directional contral.

Lack of sufficlent back pressure can multiply the
effects of small rudder maovements (or reactions to
crosswinds) —overcorrections that can induce
trouble.

i you get in h-ouﬁlo, close ﬁ:e'thmttle, apply back
pressure and regain control

©® ®-
=2 T
-
® 6 /6
A“LITTLE” MORE RUDDER THAN USUAL
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If you don't do both, strong side londs may be exerted
on the landing gear, and a ground loop could occur
(resulting in even higher side loads).

Proper crogswind technique is a must, In the case of a
left croeswind, the left wing must be lowered into the
wind and this contro! input countéred with right rud-
der to maintain the proper track down to the runway,
Again, the longitudinal axis of the airplane must be
aligned with the fght path which, hopefully, ks paral-
lel to the runway centerline. '

By the way, you should know the crosswind limi-
tations of your airplane and yoursell. In some cases, it
is best to stay on the ground, or, if airborne, to locate
another runway more aligned with the wind.
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One of the worst ego bruises occurs when the pilot
tries 1o clear the runway before he or she has slowed

down enough, This is even more of a problem in some
crosswind conditions. -

Stroply following the yellow exit line may lead to an
unplanned cross-country. A much better technique is
to stay on the runway centerline untll you've slowed
down to tax} speed. . '

Face it, there’s only one principal cause for loss of
directional control——pilot evror. l's not only lack of

knowledge of the *‘basics.”’ Recent studies also point:

to preoccupation, stresy, fatigue, or just being on a
“mental holiday.”

Use the sterlle cockplt rule on yourself. Think ahead
of the airplane on every approach. Continue to fly the
airplane after touchdown. And stay proficient,

Waorst of all, don't freeze. Remember the saying on the
mayonnalse jar, *‘keep cool but do not freeza.” Stay on
top of the situation,

Panic can also result in a reversion to “driving re-
sponee,” or trying to steer the aircraft down the run-
way with the contral wheel. That wheel has no pur-

pose In steering on the ground and “driving response”
can lead ta loss of contral.

To summarize, directional control accidents can be
greatly reduced Hf, as pilots, we follow these simple
rules: -+ ,

—Maintain proficiency;
— Stay ahend of the airplane;

— Avoid wheelbarrowing by holding back-pressure on
the controls during roll-out;

—Kaep your flight path and longitudinal axis parallel
to the runway centarine;

—Double check wind conditions on short final;

—Stay within the demonstrated crosswind capa-

. bilities for both you and the airplane;
—Slow the airplane down before taxiing clear;

— Keep your thoughts on the landing, that Is, don't be
distracted, and finally:

—*Keep cool but da not freeze.”

-~

Note: The suggestions and “rules” given in
this handout are intanded to be helpful aids
only and are not intended to replace or
supersede the recommendations of the air-
craft manufacturer,

A S A A
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Anatomy of a Landing

Cue by Cue
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ANATOMY OF A LANDING—CUE BY CUE

Visual cues—you may not even be cbﬁsclous of them—are what guide you to a
touchdown, and they can be deceptive if you don’t know how 1o read them

by A. Howard Hasbrook

There's an old saying ‘hat “a good landing requites a good
spproach” and conversely 3 poor approach means a poor
landing. . . ." and basksily thesa are correct, The approach /s
the primary key lo pulting the alrplana on the ground where
the pllot wants it, at the ripht speaed and in the proper attitude,

vhat is the “secret” ol making & good approach? It's
keeping the airplane on a constani-angle descent, with the
flight path lined up with the centerline of the runway and
intargecling 1he runway near \he desirsd {ouchdown point.
That path also must be of sufficient iength to givae the pilot
snough time to make the necessary eorrections to get “har in
the groove™ before il's time 10 fiare and to recheck his geas
dowo-and-locked lights.

To keep the sirplane on a siraignt flight path to the runwey
requires conuci/of several variables. These are sircraft speed
{horizonta!l and’vartica) ang heading (usuaily, contret of the
Intter is complicated by crosswind). The need for speed control
cannot be overemphasizad, 11)s absolutely assantial, not onty
from the point of view of making precise landing approachas,
but also in relation 16 providing adequatalicraft periormance
and sontred during rouline #nd emergency sliustions.

We have seen more approaches—and subsequent landings—
messed up by poor airspeed ¢ontrol than by any other factor.
This Is because changes in sirspeed result In changes in ft,
groundspesd, vertical spesd, flight paih proflle, 1light path
angik and In the subsequent point of touchdown. Changes in
alrspeed usually occur because the pilot 1gils 10 malntaln a
constant pitch angle for a given thrust condition. Such pitch
changes, regardiess of wheiher they're pliot induerd or
produced by rough &ir, cause changes in lift, and in vertical
spatd, resulting In en undulating filght path,

We have also sesn excass Speed creep Into ths
spproach—increasing the chance of overshooting—simply
bacausa ihe pliot talled to realize that a constant throttle
setting will result In a constant increase in power as the
alicraft descends info more dense air . . . a thousand foot
decrease In 3ititude will Increase manifold pressure about 1
in, producing a sipnificant inctaase in thrust, Mence, to
malntain constant speed, thrust (not 1hrottie position) should
be hald constant along with constant piich attitude,

Once a pilol has tha proper aifspeed and thrust numbers
memorized and nalied down, he can devole the bulk of his
attentlon taapayzing the essential visual cues for maintaining
the desired {fight path o the runway.

"' Although most pilots are not consclously aware of ihese

cues, the decraasing distance between the top of the runway
and the horizon, the unitorm visual widening and tengthening
of the rumway iriangle, the sitaightness of the runway
inage-—or its lean—and the speed and divection of flow of the
inervaning terrain towarg and past the pilol (as seen In his

P1'd

paripheral vision) are it used to evaluale progress of the
approach. And, this evaluation capahility camn become
extraordinarity efficiant through practice, so long as the pliot
knows what to look for. For example, he can, thwoupht
psychological reinforcement during daytime approachss,
come lo associale decrensing allitude with the Miusion of
increaning grounc-spesd seen through the sides of his eyes,
As the errain {lows past the eircraft, the more rapia the flow,
the lower he sxpecis his aititude to be, Conversely, a decrease
in tlow speed will mean a higher aititude.

Thus, during an approach in a strong haadwind, a pilol may
inagvertently descend below the proper glide path because of
his impression he is too high. (The reverse of this visuel
illusion can occw durlng a downwind turn at low altitude, This
has caused pilois 1o puil up—~and c1al—because the increase
In ground speed gave them the impression they were losing
altitude.)

Constant widening of tha runways oulline, as a function of
of decreasing gisrarce between the aircratt and the runway, is
another imponant cue used by the pilot 10 assess the
correciness of his approach (see Figure 1), Howevet, 10 be
used effactively, it has 10 be combined with the progressive
vertical lengthentng of the runway image, as well as with the
deccease in the vertical disiange between tha harizon and the
1op of the runway. Since these are the only cues svailadble a1
night, it Is probable that the functional relationship of these
cues ara the ones which the pilot most often used 10 msintain
a straight line descent ta the runway,

Unfortunately, not all runways are of 1hs same lengih and
width—rvarying in length from 1500 10 15,000 11. and In widih
from 50 to 200 ft. Since possibla comblnations of runway
widin-to-length are many, it becormnen apparent that the use of
funway oulline cues is not a simple task, becavie of the
various ratios involvad. For this reason, pilots sheuld be very
cautious, and very alart, when making an approdch to an
unfamiliar sirport, particularly at night {see Figure 2),

Expansion (heory (illusirated in Figure 5) reiates (o the
apparent outward movement of terzain trom the point where
the flight path intercepts the runway. The author uses the no-
vesticatmotion area In the sama way to determina the
Intersection point. Exerything above this aren appears (o move
toward the horizon, everything beiow [t toward the aircralft or
obliqguety downward. The cansecullvely larger Irapezoids
Hustrare the appearance of the runway as it grows yniformiy
larger as the aircraft llies nearar on an ideal spproach path,
The appesrance of the runway from consecutive poinis on an
actus! osclliatory flight path g ilfustrated in Figure 1,

Az noted before, with constancy of aitspesd, piich attitude
and thrust—and of wind—1the fiight path, and its angle, will
remain constant, This, In wn, will also resul! in 8 canstant
tate of change In the angular and dimensional relstionship of
the runway image. This constancy, as well as that of incresse
inapparent ground speed, are valuable visual cues.
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i & pliot has difficulty in {lylng consisiently good
approaches, ha may need d0 iook more attentively for \hese
cias, One way Is by investigating the runway scens visually
while a pllot companion filas a serias of approaches from the
rignt seat—vusing straight flight paths as well 3§ o1hers wiih
rather wids vedtical snd horizontal variations—uniil the
observer bacomesg visvalty aware of the rate and size
dillerences in Lhe appeaiance of the runway during the correct
and incorrect 1ypes of approachss. Without the disiraction
and responsiliity of flying the airplane himself, the visual
varistions in raies of changs of runway size, and sngular
spresd wnd changes In ground flow velocity should soon
become vividly apparent,

Ancther problam that some pliots encounter Is that of trying
to visualize the propet flight psth 2ngle to the point of
intended touchdown. On numerous occasions, we have sesn
private and commerclal plicts start their descanis so tar from
the abport that the flight psth—it continued sl the same
angle—would have intercepied the ground a8 mile or meore
short of the runway.

When approaches are mads from two of inree miles wt an
error ol only & {ew degrees in tha tlight psih angle will rasult in
large under or ovarshoots. As iffustrated In Figure 3, il the
approach path s begun atabout 525 {8, above airport lsvalat a
distance of 10,000 ft. {rom the runway, a 2-.9eg 11ight paih, if
continued without eorrection, would pul the touchdown point
1imost ¥ mi beyand the far end of the runway. On the other
hand, 2 4-gag flight path angie would put the aireraft inte the
. ground % mi short of the runway unless a correction was

mada soon encugh, At night, incldentally, the surrounding
terrsin cues shewing need for such a correction are often quite
meagar and aimost undeteclable—which ¢couid sceount fo¢
the rather farge Incidence of YFR night !anding approach
accidents, in which gircrafl hit short of the runway.

sSt'd

Thus, it is obvious that the pilol musi be able to determine

his flight path 10 the desired spat withoul having to makc

coirections later on in the approach,

Some pilots say they use a spot on thewindshisid as a form
of gungight 1o Initiate—and then hold--a constant flight path
angie. Howevet, I one examines this technique in detall, some
of its probiems become readily apparent. For axample, uniess
one is operaling in extremsly smooth ak, sircraft plich angle
wid normally vary a few degrees with avetage pilol handling. At
a 30-in. distancs (windshiald spot to pilot's aye) only & 2-de¢
change in airerafl pitch witt invoive about a %-in. mevement o
the spot! a movement that weuld be most ditficull 1o nall dewr
aguinst the runway In any kind of turbulence—~which exists
aimost constantly neat the ground an warm or windy days. It
addition, vertical movament of the pilot's head and eyes ad(
error 10 this method, Thus, using & windshisikd Spol as ar
aiming device can easily cause the pilot to overshoot o
unde1shool, since a one degrae arror can pul him hait amile o
mare on eilther side of his Intended landing spot,

-~

In choosing an approsch angle best suited 10 ordinar:.

gonditions, it should be kept in mind that the glide paths i
mosi VASI's and ILS's are set al 2Va degto 3 deg. Approache
mads at these angles with conventional, lixed-wing aircral
resylt in airspeed and venical spaed envelopes that provia
adequale conirot, reasonable Isnding gear losds &
ouchdown and safe roltout distances. Therefore, uniess on
Is contemplating operating into very short sttips over hig
obstructions, it wouid seem destrable to use about 3 deg flig!
poth angie during visual approaches a3 a routine matter, 602
10 develop & constancy ©f visual reinforcement irom the cue
used during provious landing approaches, Hawsver, it shoul
be tamembered that 2l runways are NCY necessatily lovel (8¢
Figure 8)
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To obtain full value is developing and acquiring such cue
reinforcement, it follows that approaches of reasonable length
should bs employed, Otwicusly 8 pilot dossn't need fourorfive
mile long dirline type spproaches, but nalthar souid he bend
her around onto final right over the thrashold unisas he really
knows his plane, the approach terrain, and alse wanis 10 scare
his passengers. If he vses an approach spead of 80 mph, a
2-ml approach in calm air will provige about 1 min 20 secto get
everything squarad away befors touchdown—not very much
time, particularly at a stiange airport, where there are no
tfamliiar cuss to help unravel the cituation. A simple way lo set
up a 3-geg glide path entry Is 10 stact the approach descent 2
mi out, at an althude of sbout 550 ft above airport elevation.
However, It a 1.mi approach |y desired, 1he pllot can cut the
figure in half and line up with the runway at an aititude of
about 275 it: a constant descent rate to touchdown from these
altitude pointe will {ollow a 3-deg slope.

Another factor that can sabotage the best intended
approaches and landings is cross-wind—and crosswind Is a
fact of life most of the time, regardiass of how many runways
are available, Crosswind during an approach can bs handled
by using one¢ ot & combination of sevesral methods. One
method, of courss, is 10 set in 1he requked crab angle. The
ditficulty with this lype ot wind correction is that variations in
wind, as altilude diminishes, tequire constant ohanges in
hewding. And changes in heading, 1ake appreciable lime, time
which may not be available.

Anothet method s 10 use sulficient silp (loward the
windward side) 10 compensate for crosswind dritt, This
requires less time for heading changes but requires a fsirly
high degres of preficiency in cross-controf, This 1echnique is
favored by many pilots because It keeps the alrplane’s
ongitudinal axis {centesling) lineg up with ihe runway, end
tequires no last second COwcrab maneuver just before
{ouchdown, (The siip method aiso saves lites and helpa kesp
itie windward wing down.)

(A} i T
178%at 225" alt ‘j"
e P — B
Cvarsnoot {2500°) Runwey (2800°) 5"{ Undarshoot (2600°) ‘
2 C
3

A Jdeg appreseh initated ot BBOUT
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in \he tirsT 20 percent of the runway,
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rysult [N an undor- or eversthoot of
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mnway. H 3 cortettive maximum
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MHowever, regardiess of which method is used—and
sometimes, in ¢conditions of heavy crosswind, a combination
ol both must be used—the amount of drift eorrection required
can be detected easily by visually noting whether the aircraft
g aflgned with thas thecoretical centerline of the runway. A
visual cue 1hat may bs used to detect alignmeni relates ‘o
whather the funway image leans (see Figura 4) to either side of
vertical, or s1ands jiralght up, i the runway leans the
approach path is nof in fine with the center of the
runway-—and sooner or later, an “s” turn will have to b made
in ordar 10 1and on ine runway centeriine.

Visually determining where the flight path infersects the
runway can be difficult uniess ons knows wherg and what to
look for, Some instructors refer 10 it as the canier of the
expansion patiern., . . an area of no movement sround which
all portlans of the {errain and runway expand or meve ovtward
(Figure 8); in our siudy of the subject, the Interception point
semms {o lisin an area above which the runway seems 10 move
vertically toward the horizon and bleow which It expands
toward the approsching aircraft. Essentially, it is an area of
the runway that has no apparent vertical motion, Once a pilot
has become consclously aware of this visuai cue and ¢can use
it with seme degree of ascuracy, the chance of overor
undsrshooling decreasos.,

Figure 5

However, for those who have difficulty In seeing this no
movemsnt area, the old time-honored technique ol noting

a1°d

whether tha runway Inreshold raises of jowers with respect 10
1he aircratl’s nose may be used to obtain & rough estimale of
whether one is under-ot ¢ver-shooting, This procedure, of
cousss, fequires a constant pitch attitude as wall as a
constant (fixed) location of the pilot's eyes In relation o
whatever portion of the alrpfane he may be using as a
reference point. For example, siretching upward to see over
the nose can change the pilot's vertical viewing angle by
several deprees, comparable to the visual effect of changing
the ghizalt's piteh attitude by a like number of degrees.
During poor visibiity condilions and particutarly during
night approaches, a pilo! can make doubly sure he dossn't
underrun his Qlide path by checking the altimeter and ths
veriical speed indicator periodically, He should set his own
YFR minimums relative lo the alrport elavstion, making sure
he doesn't hit the SOt mark until he's over the runway

threshold. Also, using a desceni rate not in excess qf €00 to

500 (pm helps 10 prevent and inadveriantly steep {light p-t_h':)
Even on clear, but mooniess nights, an approach inlo a black
hole aliport oul in the boondocks can be extremely hazardous
unless the {light instrumenis are scanned syatematically until
reaching the runway-—becsuse of the visual illusions involved,

Flaring 1he airplane (gradualily rounding out the {light path
to one that Is parallel wiih the runway) is not difficulf if the
pliot knows where the giound is, If he doean't, he's in trouble.
Some sludent and pilvate pllots try 16 overcome this lack of
knowledge by driving their plane info the runway, which is hard
on the nose gear, and eventually on the PockeibOok,

Flare cues are primarly dependent on the angie at which the
pilot's central vision intersects the ground (or' runway) ahead
and slightly to the side (see Figure 6). Uniosiunately, the why
of this inteceept angle {8 not very wall undersiodd. Howevaer,
it's been demonstrated in testg 1hat if 2 pilot looks constanily
at the far end of the runway during his (ntended {iare, he may
not flara at al. This is probably because, for exampte, a
vertical distance of 10 1t between his eyes and the ground only
subtends an angle of one eighth of a dagres, measured at the
end of a 5000 {t runway, and his eye has diificuity resolving
(seeing) changes in such a amall angle. To defeect 8 left
variation in vertical distance between his wheels and the
runway, wouid then require his visval delection of one.
eightieth of a degree change in angie—an impossible task!

On the other hand, if the pilo1 Jooks at the runway at & point
{00 close 10 his piane, ne'll see nothing but a biur of passing
runway surface or he'll have the illusion that he's iower 1han
he sctually is. th elther case the aircraft will probably drop in
hard as it runs out of flying speed.

Although many pilots think that flare and landing cuds are
primarily dependent on two aysd (binocular) depth percepiion,
the cues used most are those related to changes in ruaway of
terrain perspactive and 10 changes In size of familiar objects
near the landing area, such as fences, bushes, trees, hangars,
and sven 8od Or runway taxiure.

whn a liitle praciice, monocular {ona-ayad) vision works jus{

-ag well as the two eyed varlety in pulting an airplane down

safely—and smoothly. For the disbefieving, it might be
Intaresting 16 note that—sccording to curreni FAA medical
records—4005 one-eyed persons hold valid FAA pilot
certificates. Of these, 75 had first class medicals, 674 held
second class and 3256 held third class (siudent or private
pilot) medical certificates, and (helr sajety record is just as
gocd as 1hat of their iwo-eyed biethren
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Many pilots who have good success in flaring at the proper
aRitude and maintaining their wheels a few inches above the
runway until eventual touchdown do 20 by directing their
central vislon at 3 shallow downward angls of from 10 to 15
deg taward the runway, As shown In Flgure 7, msintalning the
same viewing angle causes the point of visual inlerceplion
with the runway 10 more progressively rearwatd foward the
pilot 88 tha alrplane loges allitude; this rate of rearward
movement may be an important cue in assessing the rae of
allliude loss, Convergely, forward mevement of the visual
interception point will indicate an increase in altilude, and
would dbe Interprated to meen the pilot had Increased tha
aircrafl's pltch angle to rapidly, resulting in an ovarfigre,
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Location of {his visua) Interception point in cenfunction with
assesament of low vq&ocuy of nesrby otl-runway tarsain, as
well as the similarity of appearance of haight above the
runway ahead of the alrcraft (in comparision 10 the way it
looked when the aircraft was 1axied prior 10 akeoil) may also
be used to Judge whan the wheels are Just a lew inches above
the runway.

To recap—consisiently good landings require constancy in
flight path angle and airspeed. To attain this consistency,
kesp alert 10 1he visual cues that are necessary 1o the task, ..
if a pilol's having troubla with his landings, It's a sure bet he's
not locking in the tipht place at the right time. <
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Help ﬁght wide patternitis

(lﬂ BY ALTON K. MARSH

ver start to turn 2 left base at an uncontrolled airport and see another
aircraft barreling in from the right on a base of its own? Unknown to
Sl you, the offending pilot had been lurking out there all along, flying a

.downwind leg that was two miles or more from the airport. & Or have you

followed an aircraft on downwind that passes abeam the approach end,
then travels a mile or more before turning base? All of the trailing aircraft
are forced to follow along on this mini-cross-country Right. 8 Why do they
do that? Better yet, why do we do that? Probably all of us have been guilty of
flying wide patterns at one time or another, Consider the conscientiouns
pilot who is transitioning ta a faster and more compllicated aircraft and
needs more timne to set up for the landing. & The need for more time tumns
out to be the cominon cause of the malady, by the way. While still in the
traffic pattern, a flight instructor in Maryland recently sought a confession
from a student who had just completed what looked like a cross-country
flight. “I fly a wider pattern to give me more time,” the student said. An offi-
cial at Jackson Hole Aviation in Jackson, Wyoming, said the wide-pattern
fliers there use the same excuse, although a sharply rising mountain range
near the airport helps control them somewhat. & No one objects to pilots'
being well prepared for the landing, The problem is that wider pattcrns not
only can slow airport traffic, byt they can lead to a midair collision. If you
are among those suffering from wide patternitis, the cure is quick and sim-
ple: Get a copy of the FAA Flight Training Handbook, which suggests that
the downwind leg be one-half mile to one mile from the landing runway.
And how does one estimate a half-mile or a mile? Use the runway itself. If
the runway is 5,000 feet long, for example, then the proper distance from
the runway to the downwind leg is one-half to one full length of the runway.
(Imagine it turned 90 degrees towards downwind.) After determining that
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“Next DUATS Flyer Coming
in December ACPA Pilot"

point, se¢ where the runway intersects
your wing of wing strut, and you will
never have 16 estimate it agaln, .

Or get the AOPA Air Safety Founda-
tion's booklet, Nontowered Alrports. The
booklet is good medicine for another
pattern iil, this one a prychological mal-
ady-~the belief that since the partem is
unconuolled, anything goes. While it's
true that pilots can do virally anything
they want at an uncontrolled afrpart,
the rest of us have to get out of their way
while they do it

A pilot of a single-engine airplane
was in the traffic pattern recendy when
a twin-engine aircraft charged onto the
downwind leg from the opposite side of
the airport, coming uncomfortably
close. The twin's pilot later demanded
to know why the single-engine gircraft
was in his way. The single-engine pilot
had taken the time o approach from
the correct side and enter on n 45-
degree angle 10 downwind. Al) of this
was accomplished prior to the twin's
dramatic arrival over the airport. Had
the multiengine pilot followed the rec-
omraended standard entry, the near-
miss would not have happened.

Uncontrolled doesn't mean out of
control. The Aeronautical Informarion
Manual (formerly the Airman's Infor-
marion Manual) lays out very specific
procedures for entering uncontrolled
airport patterus. If you ignore them and
cause an accident, the FAA may charge
you with careless and reckless opera-
ton. So, ina way, the recommendations
and suggestions in the AIM are covered
under the Federal Aviadon Regulavions.

The AQPA Air Safety Foundation
booklet offers these six tips:

(1) Enter the pattern ebeam the mid-
poini of the runway at patter altitude,

2) Maintajn pat(cm mmdo untll

w i 3%
beibout 3ndegreesa.ftofﬂu wing.
(3) Complete the turn to final about
a quarier mile from the ranway end,

the runway.

(5) if remaining in the pattern, com-
mence the turn to crosswind within 300
feet of pattern altitude,

(6) If departing the traffic pattern,
continue straight out or exit with a 45-
degree turn beyond the departure end,
after reaching pattern altinnde.

The booklet is available trom the
AOPA Air Safety Foundation by calling
800/638-310). D
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October 20, 1995

Dear Mr. Kennedy,

My husband, daughter-in-law Ann, and I have read the NTSB
preliminary report concerning the September 15, 1995 collision that
resulted in the death of our son and husband Joseph, and two Embry-
Riddle students: Robert Scheithe and Hyun Chul Sin. Although we
realize that the investigation is still in progress and that this
report 1s a preliminary one, we are concerned and confused about
several important points.

Before covering those points we would like to clarify that we
realize we are emotionally involved; however, we are very focused
on bits and pieces of information shared with us by observers of
the incidence. We were allowed to talk with some of the witnesses
after your interviews with them. We find it confusing that various
valid issues are not in the report. We realize that reports are
not written subjectively. We hope that no one is offended by this
inquiry. The duties of the FAA and NTSB investigative teams are
difficult ones. We do not have it in our hearts that Mr. Galley,
pilot of the Tomahawk, intentionally did anything and surely his
young life and peace of mind have been interrupted by this horrible
incidence.

The most difficult thing to deal with as we read the report is that
Joe, Ben, and Robert cannot tell their perspective. They cannot
speak. We noticed that Mr. Galley was quoted as having reported
his position frequently on the unicom. We really have difficulty
with this part. For one thing Joe and the students were focused on
the basics of landing and taking off. We have no doubt that someone
in that plane radioed their position. There were three men in that
plane focused on the basics. If the student had failed to do so,
Joe would have. And if Joe had failed, the supervisor would have
observed that. Two of the observers, Mr. Hough and Mr. Booker,
described the afternoon as being filled with radioing and a lot of
"crosstalk". We find it confusing that Mr. Galley could have missed
the announcements of the Tampico, and if Mr. Galley was announcing
his position how all three men in the Tampico could have missed the
"frequent" announcements concerning EACH LEG of Mr. Galley's
movements. There is something not right about this situation. It
is totally incomprehensible. Joe was maticulous about flying even
when he was a teenager digging ditches to pay for his flight
lessons at his hometown airport.

We are concerned about your conversation with Roy, Joe's father,

about complaints of ERAU teaching techniques - specifically a long,
low landing pattern. We have been assured repeatedly by the
university officials that Joe and the students were using a normal
pattern and that the university adheres to FAA guidelines. The
delimma presented here is that if you accepted that information by
the university, the long, low pattern is a non-issue. However, if



you did not accept the university observers' opinion on thig issue
you must be accepting the opinion of the people registering
complaints. We are wondering what that has to do with the
collision that occurred September 15, 1995. Were the people
registering the complaints present on Sept. 15 ? Dean Stackpoole
of ERAU was not aware of such complaints when we inquired. Also, we
were wondering why the people registering the complaints have any
more credibility than the other observers present that day. It
totally eludes us that a "tight" or "very close" pattern would be
anymore desirable considering it leaves very little, if any, time
for the pilot executing it or other pilots to react to a crisis
situation. Ann posed a valid question. If the three men in the
Tampico were flying by FAA regulations (required by ERAU), what
regulations was Mr. Galley observing? Also she, and my husband and
I, wonder if the witnesses' obsgervations and statements are even
taken into account in making a ruling. It would seem to us that the
witnesses' observations are all there is to represent the Tampico
gsince the three men cannot speak for themselves. We are hoping
that the witnesses observations will be represented later. The
preliminary report represents more the statements of Mr. Galley and
momentarily we feel that is unfair.

We noticed the report recorded Mr. Galley as having left Spruce
Creek at 1610. Flying to New Symrna may have taken 5 or 6 minutes,
but to think that Mr. Galley had time from 1615 to 1645 to land and
take off five times 1s truly amazing. We recall Mr. Hough, ERAU
supervisor, stating that Mr. Galley had put he and his student in
an uncomfortable situation by coming within one quarter mile or
less of their craft. He stated that he got to see his student react
and that the student took evasive measures. We think this happened
on the downwind approach. That is the same day, the same pilot,
within a short time before Mr. Galley's plane struck the Tampico.

On October 15, 1995, I asked an airport owner/pilot to take me up
in a two-seatex Tomahawk with dual controls. I sat in the position
Mr. Galley occupied Sept. 15, 1995. I asked Mr. Ball to fly me in
a "close" pattern and a normal one. Mr. Ball interpreted the tight
to be 1/4 mile, the normal 1/2 mile. The runway was 5000 feet long
and we were up 800 feet above ground level. I timed the normal
pattern trip (taxiing out to the runway, taking off, circling the
airport, landing, and taxiing off} at 8.5 minutes with no
interference. The tight pattern was 6 minutes with no
interference. The vigibility was perfectly clear. It was 3PM in
Texas.

On one of the close patterns Mr. Ball pointed out to me that there
was a plane 3/4 mile or more out in front of us and to the right,
We had just turned downwind and the other plane was all the way at
the other end of the runway. The airplane had NOT radiced in at
all. Mr. Ball told me that if the plane turned to land that we
would have to alter our "close pattern" plans. The plane was
clearly vigible to us from our total opposit position. We were
alongside the runway, out 1/4 mile: the other plane must have been
out 1/2 mile from the side of the runway and at least 3/4 mile in



front of us. The first sight of it I could see mostly the left
wing, back of the body, and the tail. It was almost totally white.
Shortly the plane turned base and at that point I was struck by how
clear it was, both wings and the entire body. Mr. Ball continued
straight and went out a little further than he had planned. He
explained to me that if he had continued the tight pattern he might
have ended up in the same situation as the incidence Sept. 15. Mr.
Ball emphasized that the plane in the front was first and that it
was his ( Mr.Ball's) responsibility to watch it. Mr. Ball stated
that it didn't matter that the other plane had not radioed, he had
to watch out for it,. The plane was clearly visible from the
beginning of our downwind, it was clear 3/4 to 1 mile out, it was
even more clear when it turned base and final.

I noticed in our experiment that in the "close" pattern Mr. Ball
never leveled off during the base and final. It was more of a near
half-circle movement. During that time the right wing pretty much
obscured anything out to the right - either level or down. However
as the left wing tilted down, more extreme than the normal pattern,
there was greater visibility downward. I could clearly see the
shadow of our airplane. The other plane we had been watching had
landed, but I wondered if we had not been watching and continued
our tight approach possibly ending up above the plane if I could
have seen its shadow. There was quite a bit of ground visible
around the shadow of our plane and I was really struck with the
thought that surely if another craft had been down there it might
be possible to see at least a portion of it or its shadow.

Mr. Ball flew me around again in the close pattern and explained
"runway fixation". It was clear to me what he was saying - that
being that sometimes beginning pilots do not survey the horizon or
whatever because they are looking predominantly at the end of that
runway . Also Mr. Ball emphasized that in an extremely tight
approach it is even more tempting or easier to make that mistake
because if one doesn't watch it closely the runway could be missed.
Mr. Ball emphatically disagreed with me when I told him that Mr.
Galley was referred to by the newspapers as an advanced pilot. Mr.
Ball stated that he would have to have 1000s of flight hours and
that probably Mr. Galley was somewhat of a beginner and that the
choice to fly tight, even on a c¢lear day, was a mistake especially
with other planes in the traffic pattern. He said you don't
experiment with those things to the exclusion of the safety of
others.

What I learned Mr. Kennedy, in my experiment, was really pretty
simple. There are numerous times circling an airport to spot other
planes. It is simply a matter of being committed to look. I mean
there are so very many opportunities to alter one's maneuvers. The
tight or close pattern complicates the visibility more on base and
final, but still the visibility at all the other points is still
good. I can understand though, that if a pilot is fixed on looking
more over his or her left shoulder at the runway where a lot of
things can be missed. At whatever point that Mr.Galley started his
downwind leg, Sept.l1l5, he should have been able to see the Tampico



if he was looking. Even if it was "long" or way out there, on a
clear day that other plane is visible. And especially before Mr.
Galley's base when he was at the end of the runway he had another
opportunity to see another plane ( with that plane on base or final
it would have then been closer to him and I might add FIRST) which
wag probably on its final unless he was 1in sort of a spiral
maneuver and never looked before beginning that maneuver.

I would also like to point out that Mr. Galley was landing and
taking off rapidly. I have to wonder why. I guess that question
will haunt all of us forever., We have discussed this point over
and over. We realize any pilot can choose to practice what they
wish. We realize that airplanes such as the Tomahawk don't
necegsarily even have to have a radio in them. The young family
Mr. Ball and I came into contact with did not radio their intent.
But they were out there in front and Mr. Ball accommodated them for
his safety and mine and theirs. I was really struck, tears in my
eyes and a lump in my throat, when I saw a man and woman, and two
children get out of that plane. I have to wonder if Mr. Galley was
flying even tighter than we were. He was on his fifth landing when
the collision occurred. I can't help but believe he was selfishly
fixed on his own plans, totally oblivious to the safety of others.
Mr. Hough and his student encountered this pilot's tight manuevers.
So the man's tactics really put more people in danger than the
three men who died. I would give my life up to be able to go back
and be there that day and be able to radio Mr. Galley or catch him
on the ground and tell him - look this is a dangerous situation,
can we work something out that is more safe for all of us and yet
be able to do what we all need and want to do. So our question is
- was Mr. Galley taking the precautions necessary to ensure the
safety of himself and other pilots? Was he paying attention to the
other planes? We wonder if Mr. Galley is still in the United
States?

Mr. Kennedy I hope you will forgive my old homespun philosophy, but
if I am driving in the center lane of a 3 lane freeway and I decide
to change lanes, it 1is up to me to look in that other lane. 1If I
broadside another car THAT IS ALREADY THERE it is not acceptable
for me to say " sorry you were in my blindspot". It wouldn't even
matter if I turned on my blinker properly or if the law required me
to announce my intent on a CB radio and I did. TIf I make the move
without clearing the area by looking in my side mirror or turning
my head to look over my shoulder, I create the situation. I don't
think the Tampico had a blindspot that contributed to the collision
until it was imposed by Mr. Galley's tight maneuvers and his
position directly over the Tampico. It was strictly coincidence on
Oct. 15 when that family was out in front of me, but if Mr. Ball
had not been willing to alter his plans we would have been over
them. Perhaps the situation would not have been totally identical
to the Sept. 15 New Symrna collision, but it would have been a
scary sgituation, a crisis. I am not willing to accept that life
can be so random. There is ample opportunity to prevent such
occurrences and the first step is a commitment in one's heart and
character to be mindful of others. 1In the country life we have



lived and Joe lived, we were very mindful of the pesticides we used
or to avoid stripping tree lines out that held the soil from
washing down on our neighbors peach orchard. Some people just don't
live by basic relational ethics. That component is just not there.
There is no law that requires such ethics per se; however, we
believe there ig such a thing. People are responsible for their
choices and the consequences that affect others. And people must
be held accountable for consequences.

It seems to us there is no one to talk for Joe and the students. We
realize that you cannot fill reports with subjective data. However
the experiences of the people present should be considered and we
specifically mean how they felt about Mr. Galley's actions during
the afternoon he was flying around the New Symrna Beach airport. It
seems like there would have been more information gathered from the
people you interviewed at ERAU. We sincerely hope that something
can be done in the area of safety to avoid such occurences no
matter how infrequent they may occur? We don't accept that this
was Jjust some bizarre, random happening in which two planes
"accidentally" ended up, one above the other. We believe it could
have been avoided. It is so painful to feel as we do, that simple
observation techniques could have saved our son and husband. It
was, in our opinion, the neglect of something so incredibly simple.

Thank you for your indulgence. I called your office while you were
on vacation to ask if it was OK to write to you. I was assured it
was acceptable even though you might not be able to address
everything we brought up. This wait is incredibly painful. It's
like we can't process our loss - everything is frozen in time.

I would like to add one thought and I realize this is just my
opinion. I really think there is a double standard among pilots.
Some pilots have to adhere to stricter standards while others can
do pretty much what they please. It strikes me as ironic that my
son and his students had to adhere to a higher code of pilot
conduct and they are the ones who are dead.

Sincerly,

Charlotte McCoy, Roy McCoy, and Ann McCoy
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CHAPTER 7

Airport Traffic Patterns and Operations

This chapter explains the methods used for
safely adjusting the flow of air traffic at and
near airports, and discusses the major traffic
services and landing approach aids that are
available to the pilot at the busier terminal
areas, Just as roads and streets are needed in
order to utilize automobiles, airports or air-
strips are needed to utilize airplanes. Every
flight begins and ends at an airport or other
suitable landing field, For that reason, it is
essential that the pilot learn the traffic rules,
traffic control procedures, traffic advisory serv-
ices, and traffic pattern layouts that may be in
use at various airports.

When an automobile is being driven on con-
gested city streets, it can be brought to a stop
s0 as to give way to conflicting traffic. An
airplane, however, can only be slowed down.
Even then, it may be traveling 60 to 180 miles
per hour. Consequently, specific traffic pat-
terns and traffic control procedures have been
established at designated airports. The traffic
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patterns provide specific routes for takeoffs,
departures. arrivals, and landings. The exact
nature of each airport traffic pattern is de-
pendent on the runway in use, wind conditions,
obstructions. and other factors.

Control towers and radar facilities provide
u means of adjusting the flow of arriving and
departing aircraft, and render assistance to the
pilot in busy terminal areas. Airport lighting
and runway marking systems are used fre-
quently to alert the pilot to abnormal condi-
tions and hazards, so arrivals and departures
can be made safely,

Airports vary in complexity from/ small
grass or sod strips to major terminﬁgls ‘having
a complex of many paved runways and taxi-
ways (Fig. 7-1). Regardless of the type of
airport, the pilot must know and abide by the
rules and general operating procedures ap-
plicable to the airport being used. These rules
and procedures are based not only on logic or
common sense. but. also on courtesy, and their
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Figure 7-1

objective is to keep air traffic moving with
maximum safety and efficiency. The use of
any traffic pattern, service, or procedure does
not, however, alter the responsibility of each
pilot to see and avoid other aircraft.

Airport Traffic Patterns

To assure that air traffic flows into and out
of an airport in an orderly manner, an airport
traffic pattern is established appropriate to the
local conditions, including the direction and
placement of the pattern, the altitude at which
it is to be flown, and the procedures for enter-
ing and leaving the pattern, Unless the air-
port displays approved visual markings
indicating that turns should be made to the
right, the pilot should make all turns in the
pattern to the left.

When operating at an airport with a control
tower, the pilot receives, by radio, a clearance
to approach or depart as well as pertinent in-
formation about the traffic pattern. If there
is no control tower, it is the pilot’s responsi-
bility to determine the direction of the traffic
pattern, to comply with the appropriate traffic
rules, and to display common courtesy toward
other pilots operating in the area.

The pilot is not expected to have intimate
knowledge of all traffic patterns at. all airports,
but if familiar with the dasic rectangular pat-
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tern, it will be easy to make proper approaches
and departures from most airports, regardless
of whether they have control towers. At
tower-controlled airports, the tower operator
may instruct pilots to enter the traffic pattern
at any point or to make a straight-in approach
without flying the usual rectangular pattern.
Many other deviations are possible if the tower
operator and the pilot work together in an
effort to keep traflic moving smoothly. It must
be recognized that jets or large, heavy aircraft
will frequently be flying wider and/or higher
patterns than lighter aircraft and in many
cases will make a straight-in approach for
landing,

Compliance with the basic rectangular traffic
pattern reduces the possibility of conflicts at
airports where air traffic is not being controlled
by an FAA control tower. While accident
statistics for each year show an improvement
over previous years, it is known that the ma-
jority of midair collisions occur in the vicinity
of nontower airports, under visual flight rules
(VFR) weather conditions. It is imperative
then, that the pilot form the habit of exercis-
ing constant vigilance in the vicinity of air-
ports even though the air traffic appears to be
light.

The basic rectangular traflic pattern is illus-
trated in Fig. 7-2. The traffic pattern altitude



is usually 1,000 feet above the elevation of the
airport surface. The use of a common altitude
at a given airport is the key factor in mini-
mizing the risk of collisions at nontower air-
ports. At all airports, the direction of traffic
flow (in accordance with FAR Part 91) is
always to the left, unless right turns are indi-
cated by approved light signals or visual
markings on the airport, or the control tower
specifically directs otherwise.

It is recommended that while operating in
the traffic pattern at nontower airports the
pilot maintain an airspeed that conforms with
the limits established by FAR 91 for tower-
controlled airports: no more than 156 knots
(180 MPH) for reciprocating engine aircraft
or 200 knots (230 MPH) for turbine-powered
airplanes. In any case, the speed should be
adjusted, when practicable, so that it is com-
patible with the speed of other aircraft in the
pattern. .

The basic rectangular traffic pattern consists
of four “legs” positioned in relation to the
runway in use. In the following discussion.

reference is made*to a “90° turn” from one leg
to the other since the ground track of each leg
is perpendicular to the preceding one, The
actual change in the airplane’s heading during
those turns will be more or less than #0° de-
pending on the amount of correction necessary
to counteract wind drift.

The upwind leg of the rectangular pattern
is a straight course aligned with, and leading
from, the takeoff runway. This leg begins at
the point the airplane leaves the ground and
continues until the 90° turn onto the crosswind
leg is started.

On the upwind leg after takeoff, the pilot
should continue climbing straight ahead until
reaching a point beyond the departure end of
the runway and within 300 feet of traflic pat-
tern altitude. Tf leaving the pattern, the pilot
should continue straight ahead. or depart by
making a 45° left turn (right turn for a right-
hand pattern). :

The crosswind leg is the part of the rec-
tangular pattern that is horizontally per-
pendicular to the extended centerline of the

T

—2 Basic Rectangular Tratlic Pattern

Figure
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takeoff runway and is entered by making a 90°
turn from the upwind leg. On the crosswind
leg the airplane proceeds to the downwind leg
position. :

Since in most cases the takeoff is made into
the wind, the wind now will be approximately
perpendicular to the airplane’s flightpath. As
a result, the airplane will have to be crabbed
or headed slightly into the wind while on the
crosswind leg to maintain a ground track that
is perpendicular to the. rynway centerline ex-
tension. This factor will be further explained
in a later chapter covering wind drift and
manejivering by reference to ground objects.

After reaching the prescribed altitude for

the trafic pattern and when in the proper
position to enter the downwind leg, a level
medium bank 90° turn should be made into the
downwind leg.

The downwind leg is a course flown parallel
to the landing runway, but in a direction op-
posite to the intended landing direction. This
leg should be approximately 14 to 1 mile out
from the landing runway, and at the specified
traffic pattern altitude. During this leg, the
prelanding check should be completed and the
landing gear extended if retractable. The
downwind leg continues past a point abeam of
the approach end of the runway to where a
medium bank 90° turn is made onto the base
leg.

The base leg is the transitional part of the
traffic pattern between the downwind leg and
the final approach leg. Depending on the wind
condition, it is established at a sufficient dis-
tance from the approach end of the landing
runway to permit a gradual descent to the in-
tended touchdown point. The ground track
of the airplane while on the base leg should be
perpendicular to the extended centerline of the
landing runway, although the longitudinal axis
of the airplane may not be aligned with the
ground track when it is necessary to crab into
the wind to counteract drift. (This will be

discussed in the chapter on Landing Ap-
proaches and Landings.) While on the base
leg the pilot must ensure, before turning onto
the final approach, that there is no danger of
colliding with another aircraft that may be
already on the final approach.

.__.__——*

As stipulated in Federal Aviation Regula-
tions, aircraft while on final approach to land.

‘or while landing, have the right-of-way over

other aircraft in flight or operating on the
surface. When two or more aircraft are ap-
proaching an airport for the purpose of land-
ing, the aircraft at the lower altitude has the
right-of-way. but it shall not take advantage
of this rule to cut in front of another which is
on final approach to land. or to overtake that
aircraft.

The final approach leg is a descending flight-
path starting from the completion of the base-
to-final turn and extending to the point of
touchdown, This is probably the most impor-
tant leg of the entire pattern. for here the
pilot’s judgment and technique must be keenest
to accurately control the airspeed and descent
angle while approaching the intended touch-
down point. The various aspects are thor-
oughly explained in the chapter on Landing
Approaches and Landings,

To enter the traffic pattern at an airport
without a control tower, inbound pilots are
expected to observe other aircraft already in
the pattern and to conform to the traffic pat-
tern in use, If no other aircraft are in the
pattern, then traffic indicators on the ground
and wind indicators must be checked to deter-
mine which runway and traffic pattern direc-
tion should be used (Fig. 7-8). Many airports
have L-shaped traffic pattern indicators dis-
played with a segmented circle adjacent to the
runway. The short member of the I. shows
the direction in which the traffic pattern turns
should be made when using the runway parallel
to the long member, For example, in Fig. -4,
the airplane should fly a right-hand pattern.
These indicators should, of course, be checked
while at a distance well away from any pattern
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Figure 7—4 lLeft and Right Traffic Pattern Indlecators

that might be in use, or while at a safe height
well above generally used pattern altitudes.
When the proper traffic pattern direction has
been determined, the pilot should then proceed
to a point well clear of the pattern before
descending to the pattern altitude.

Generally, when approaching an airport for
landing, the traffic pattern should be entered
at a 45° angle to the downwind leg, headed
toward a point abeam of the midpoint of the
runway to be used for landing. Arriving air-
planes should always be at the proper traffic
pattern altitude before entering the pattern,
and should stay clear of the traffic flow until
established on the entry leg, Entries into
traffic patterns while descending create specific
collision hazards and must be avoided at all
times.

The entry leg should be of sufficient length
to provide a clear view of the entire traffic
pattern, and to allow the pilot adequate time
for planning the intended path in the pattern
and the landing approach.

Non-controlled Airport Traffic

In addition to flying a basic rectangular
trafic pattern, pilots operating at nontower-
controlled airports are urged to use the com-
munications radio to announce their positions
and intentions to a ground radio station lo-
cated at those airports or, if none is function-
ing, to broadcast “in the blind” on an
appropriate radio frequency. This alerts other
pilots to the presence of your airplane and
helps in avoiding midair collisions.

FAA has over 180 Flight Service Stations
(FSS) which provide, on a designated radio
frequency, advisory information concerning
the airport at which they are located. These
advisories, when requested, will include the
speed and direction of the surface wind and

other pertinent airport conditions—as well as
the favored runway under the existing wind
condition. :

In addition, the FSS will advise the pilot if
there is observed or reported traffic in the
traffic pattern, or in the vicinity, so the pilot
can approach or depart the airport in such
manner as to avoid disrupting or endangering
other aircraft. These FSSs are listed, along
with their assigned frequencies, in the Air-
port/Facility Directory published by the U.S.
Department of Commerce.

When there is no FAA facility on the air-
port. a radio service called UNICOM can be
very useful to the pilot. The presence of a
UNICOM facility at an airport is indicated
in the Airport/Facility Directory and on sec-
tional aeronautical charts; there are approxi-
mately 4,000 airports with UNICOM in the
United States. This is an informal voluntary
advisory service provided by the airport op-
erator for the convenience of pilots. The
UNICOM operator will relay information
about known traffic in the area, and about the
airport conditions.

UNICOM provides convenient air/ground
communication, but it should be remembered
that the person providing the information may
or may not be an experienced observer of air
traffic. It may be a veteran pilot, and again
it may be someone who has no flying experience
at all,

As standard operating practice, all traffic in-

inbound to an uncontrolled airport should

continuously monitor the appropriate radio
frequency as indicated on the aeronautical
chart or in the Airport/Facility Directory.
To avoid radio interference with other air
traffic that may be using UNICOM at nearby
airports, the arriving pilot should delay the
initial call until about 5 iniles from the air-
port, and then listen before making any, trans-
mission, -

Departing pilots should monitor the proper
frequency. broadcasting their position and in-
tentions before taxiing onto the runway for
takeoff. To minimize congestion on the com-
munication frequencies, all radio transmissions
should be brief and concise as possible.
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2. Pilots of aircraft conducting other than arriving
or departing operations at altitudes normally used by
arriving  and  departing  aircraft  should
monitor/communicate on the appropriate frequency
while within 10 miles of the airport unless required to

\IM
-
do otherwise by the FAR's or local procedures. S.

operations include parachute jumping/dropping, «
route, practicing maneuvers, etc.

REFERENCE-~
AIM, Parachute Jump Aircraft Operations, paragraph 3-5-5.

Summary of Recommended Communication Procedures

COMMUNICATION/BROADCAST PROCEDURES
. PRACTICE
FACILITY AT FREQUENCY USE OUTBOUND INBOUND INSTRUMENT
AIRPORT APPROACH
1 UNICOM (No Tower or FSS)- Communicate with UNICOM station on Before taxiing 10 miles out.
published CTAF frequency (122.7; 122.8; and before | Entering
122.725; 122.975; or 123.0), If unable to taxiing on the downwind, base,
contact UNICOM station, use self-announce | runway for and final,
procedures on CTAF, departure, Leaving the
: runway.
2, No Tower, FSS, or UNICOM Self-announce on MULTICOM frequency Before taxiing 10 miles out. Departing final
1229. . : and before Entering approach fix
taxiing on the downwind, base, | (name) or on
v runway for and final. final approach
departure, Leaving the segment
‘ runway, inbound,
3 No Tower in operation, FSS open Communicate with FSS on CTAF frequency. | Before taxiing 10 miles out, Approach
' and before Entering completed/
taxiing on the downwind, base, | terminated.
runway for and final,
departure, Leaving the
runway,
4. FSS Closed (No Tower) Self-announce on CTAF. Before taxiing 10 miles out.
and before Entering
taxiing on the downwind, base,
runway for and final,
departure. Leaving the
runway.
S5, Tower or FSS not in operation Self-announce on CTAF, Before taxiing 10 miles out.
and before Entering
taxiing on the downwind, base,
runway for and final,
departure. Leaving the
runway.

d. Local Airport Advisory provided by an FSS:

1. Local Airport Advisory (LAA) is a service
provided by an FSS physically located on an airport
which does not have a control tower or where the tower
is operated on a part-time basis. The CTAF for FSS's
which provide this service will be disseminated in
appropriate aeronautical publications,

2. In communicating with a CTAF FSS, establish
two-way communications before transmitting
outbound/inbound intentions or information. An
inbound aircraft should report approximately 10 miles
from the airport, reporting altitude and aircraft type,
location relative to the airport, state whether landing or
overflight, and request airport advisory. Departing

Services Available to Pilots

TBL 4-1-1

L7

aircraft should state the aircraft type, full identification
number, type of flight planned, i.e., VFR or IFR and the
planned destination or direction of flight. Report before
taxiing and before taxiing on the runway for departure.
If communications with a UNICOM are necessary after
initial report to FSS, return to FSS frequency for traffic
update.

(a) Inbound

EXAMPLE-
VERO BEACH RADIO, CENTURION SIX NINER DELTA DELTA IS TEN

MILES SOUTH, TWO THOUSAND, LANDING VERO BEACH. REQUEST
AIRPORT ADVISORY.

{b) Outbound

EXAMPLE-
VERO BEACH RADIO, CENTURION SIX NINER DELTA DELTA, READY

4-1-3
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designated calm-wind runway. At airports with control
towers, the tetrahedron should only be referenced when
the control tower is not in operation. Tower instructions
supersede tetrahedron indications.

4, Landing strip indicators: Installed in pairs as
shown in the segmented circle diagram and used to
show the alignment of landing strips.

5. Traffic pattern indicators: Arranged in pairs in
conjunction with landing strip indicators and used to
indicate the direction of turns when there is a variation
from the normal left traffic pattern. (If there is no
segmented circle installed at the airport, traffic pattern
indicators may be installed on or near the end of the
runway.)

c. Preparatory to landing at an airport without a
control tower, or when the control tower is not in
operation, pilots should concern themselves with the
indicator for the approach end of the runway to be used.
When approaching for landing, all turns must be made
to the left unless a traffic pattern indicator indicates that
turns should be made to the right. If the pilot will
mentally enlarge the indicator for the runway to be used,
the base and final approach legs of the traffic pattern to

AIM

be flown imme#iately become apparent. Similar
treatment of the indicator at the departure end of the
runway will clearly indicate the direction of turn after
takeoff.

d. When two or more aircraft are approaching an
airport for the purpose of landing, the aircraft at the
lower altitude has the right of way, but it shall not take
advantage of this rule to cut in front of another which
is on final approach to land, or to overtake that aircraft
(FAR Part 91.113(f)).

4-3-4. TRAFFIC PATTERNS

At most airports and military air bases, traffic pattern
altitudes for propeller-driven aircraft generally extend
from 600 feet to as high as 1,500 feet above the ground.
Also, traffic pattern altitudes for military turbojet
aircraft sometimes extend up to 2,500 feet above the
ground. Therefore, pilots of en route aircraft should be
constantly on the alert for other aircraft in traffic
patterns and avoid these areas whenever possible.
Traffic pattern altitudes should be maintained unless
otherwise required by the applicable distance from
cloud criteria (FAR Part 91.155). (See FIG 4-3-2 and
FIG 4-3-3).

Traffic Pattern Operations
Single Runway
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FIG 4-3-2 See Key to Traffic Pattern Operations on next page. i
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Traffic Pattern Operations
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EXAMPLE-

KEY TO TRAFFIC PATTERN OPERATIONS

@ ENTER PATTERN IN LEVEL FLIGHT, ABEAM THE MIDPOINT OF
THE RUNWAY, AT PATTERN ALTITUDE. (1,000' AGL IS

RECOMMENDED PATTERN ALTITUDE UNLESS ESTABLISHED
OTHERWISE,..)

@ MAINTAIN PATTERN ALTITUDE UNTIL ABEAM APPROACH END
OF THE LANDING RUNWAY ON DOWNWIND LEG.

® COMPLETE TURN TO FINAL AT LEAST Y/4 MILE FROM THE
RUNWAY,

@ CONTINUE STRAIGHT AHEAD UNTIL BEYOND DEPARTURE END
OF RUNWAY.

® IF REMAINING IN THE TRAFFIC PATTERN, COMMENCE TURN TO
CROSSWIND LEG BEYOND THE DEPARTURE END OF THE RUNWAY
WITHIN 300 FEET OF PATTERN ALTITUDE.,

® IF DEPARTING THE TRAFFIC PATTERN, CONTINUE STRAIGHT
OUT, OR EXIT WITH A 45 DEGREE TURN (TO THE LEFT WHEN IN A

4-3-4

A ImMm

FIG 4-3-3 See Key to Traffic Pattern Operations below,

LEFT-HAND TRAFFIC PATTERN; TO THE RIGHT WHEN IN A
RIGHT-HAND TRAFFIC PATTERN) BEYOND THE DEPARTURE END
OF THE RUNWAY, AFTER REACHING PATTERN ALTITUDE,

@ DO NOT OVERSHOOT FINAL OR CONTINUE ON A TRACK WHICH
WILL PENETRATE THE FINAL APPROACH OF THE PARALLEL
RUNWAY.

® DO NOT CONTINUE ON A TRACK WHICH WILL PENETRATE THE
DEPARTURE PATH OF THE PARALLEL RUNWAY.

I

4-3-5. UNEXPECTED MANEUVERS IN THE
AIRPORT TRAFFIC PATTERN

There have been several incidents in the vicinity of
controlled airports that were caused primarily by
aircraft executing unexpected maneuvers. ATC service
is based upon observed. or known traffic and airport
conditions. Controllers establish the sequence of

Airport Operations

-



STATEMENT OF PARTY REPRESENTATIVES
TO NTSB INVESTIGATION

Aircraft Identification:
Registration Number /}/ {

AECos/arrac

Make and Model _ 237 f93x%-(,

235/
757

Location /VZw § %(’«K)/, AL

bate C/"/g?S

The undersigned hereby acknowledge that they are participating in the above-referenced
aircraft accident field investigation (including any component tests and teardowns or simulator
testing) on behalf of the party indicated adjacent to their name, for the purpose of providing
technical assistance to the National Transportation Safety Board.

The undersigned further acknowledge that they have read the attached copy of 49 CFR
Part 831 and have familiarized themselves with 49 CFRg 831.11, which governs participation
in NTSB investigations and agree to abide by the provisions of this regulation.

It is understood that a party representative to an investigation may not be a person who
also represents claimants or insurers, The placement of a signature hereon constitutes a
representation that participation in this investigation is not on behalf of either claimants or
insurers and that, while any information obtained may ultimately be used in litigation,
participation is not for the purposes of preparing for litigation.

By placing their signatures hereon all participants agree that they will neither assert nor
permit to be asserted on their behalf, any privilege in litigation, with respect to information or
documents obtained during the course of and as a result of participation in the NTSB

" investigation as described above. It is understood, however, that this form is not intended to
prevent the undersigned from participating in litigation arising out of the accident referred to
above or to require disclosure of the undersigned's communications with counsel.

SIGNATURE NAME (Printed PARTY DATE

' EQWARY ApiAssr TEXT04) LYcom/s 2/4/%‘

72 4 Jooe (' "Acher  FmBRY-BIONE. 7/4-25

Continued on reverse



SIGNATURE NAME (Printed) PARTY -DATE




TITLE 49—TRANSPORTATION

CHAPTER VIIl—NATIONAL TRANSPORTATION

PART 831—ACCIDENT/INCIDENT
INVESTIGATION PROCEDURES

Sec.

831.1 Applicability of part.

831.2 Responsibility of Board.

831.3  Authority of Directors.

831.4 Nature of investigation,

831.5 Priority of Board investigations.
831.6 Request to withhold information.

831.7 Right of representation,

831.8 Investigator-in-charge.

831.9 Authority of Board representatives.

831.10 Autopsies,

831.11 Parties to the field investigation,

831.12 Access to and release of wreckage,
records, mail, and cargo.

831.13 Flow and dissemination of accident in-
formation.

831,14 Propased findings.

Authority. Title VII, Federal Aviation Act
of 1958, as amended, 72 Stat. 781, as
amended by 76 Stat. 921 (49 U.S.C. 1441 et
seq.); and the Independent Safety Board
Act of 1974, Pub. L. 93-633, 88 Stat. 2166 et

seq., as amended by 95 Stat. 1065 (49
U.S.C. 1901 et saq.). ‘

§ 831.1 Applicability of part.

Unless otherwise specifically ordered by
the National Transportation Safety Board
(Board), the provisions of this part shalil
govern all accident or incident investiga-
tions, conducted under the authority of
title VII of the Federal Aviation Act of
1958, as amended, and the Independent
Safety Board Act of 1974. Rules ap-
plicable to accident hearings and reports
are set forth in Part 845.

§ 831.2 Responsibility of Board.

(a) Aviation. (1) The Board is responsi-
ble for the organization, conduct and con-
trol of all accident investigations involving
civil aircraft, or civil and military aircraft,
within the United States, its territories and
possessions. It is also responsible for in-
vestigation of accidents which occur out-
side the United States, and which involve
U.S. civil aireraft or civil and military air-
craft, at locations determined to be not in
the territory of another state (i.¢., in inter-
national waters),

(2) Certain aviation field investigations
are conducted by the Federal Aviation
Administration (FAA), pursuant to a re-
quest to the Secretary of the Department
of Transportation, effective February 10,
1977 (see appendix to Part 800 of this
chapter),' but the Board determines the
probable cause of such accidents. Under
no circumstances shall investigations con-
ducted by the Board be considered joint
investigations in the sense of sharing
responsibility. However, in the case of an
accident or incident involving civil aircraft

~of U.S. registry or manufacture in a
foreign state which is a signator to Annex
13 to the Chicago Convention of the [n-
ternational Civil "Aviation Organization,

SAFETY BOARD
EFFECTIVE: JUNE 3, 1988

the state of occurrence is responsible for
the investigation. If it occurs in a foreign
state which is not bound by the provisions
of Annex 13 to the Chicago Convention,
the conduct of the investigation shall be in
consonance with any agreement entered
into between the United States and the
foreign state.

(b) Surface, The Board is responsible
for the investigation of railroad accidents
in which there is a fatality, substantial
property damage, or which involve a
passenger train (see Part 840 of this
chapter); major marine casualties and
marine accidents involving a public and
nonpublic vessel or involving Coast Guard
functions (see Part 850 of this Chapter);
highway accidents, including railroad
grade-crossing accidents which it selects in
cooperation with the States: and pipeline
accidents in which there is a fatality or
substantial property damage.

(c) Other Accident. The Board is also
responsible for the investigation of an ac-
cident which occurs in connection with the
transportation of people or property
which, in the judgment of the Board, is
catastrophic, involves problems of a
recurring character, or would otherwise
carry out the policy of the Independent
Safety Board Act of 1974.

§ 831.3 Authority of Directors.

The Director, Bureau of Accident In-
vestigation, or the Director, Bureau of
Field Operations, subject to the provi-
sions of § 831.2, may order an investiga-
tion into any accident or incident.

§ 831.4 Nature of investigation.

Accident or incident investigations are
conducted by the Board in order to deter-
mine the facts, conditions, and cir-
cumstances relating to each accident or in-
cident and the probable cause thereof and
to ascertain measures which will best tend
to prevent similar accidents or incidents in
the future. The investigation includes the
field investigation, report preparation,
and, where ordered, the public hearing.
Accident investigations are factfinding
proceedings with no formal issues and no
adverse parties and are not subject to the
provisions of the Administrative Pro-
cedure Act(Pub, L. 89-554, 80 Stat. 384 (5
U.S.C. 554 et seg.)). Such investigations
are not conducted for the purpose of
determining the rights or liabilities of any
person.

§ 831.5 Priority. of Board Investigations.

Any investigation of an accident (except
marine)’ conducted by the Safety Board
shall have priority-over all other investiga-
tions of such accident conducted by other
Federal agencies. The Safety Board shall

provide for the appropriate participation
by other Federal agencies in any such in.
vestigation, except that such agencies may
not participate in the Safety Board’s
determination of the probable cause of
the accident. Nothing in this section im-
pairs the authority of other Federal agen-
cies to conduct investigations of an acci-
dent under applicable provisions of law or
t6 obtain information directly from par-
ties involved in, and witnesses to, the
transportation accident. The Safety Board
and other Federal agencies shall assure
that appropriate information obtained or
developed in the course of their investiga-
tions is exchanged in a timely manner.

§ 831.6 Request to withhold information.

Any person may make written objec-
tion to the public disclosure of informa-
tion contained in any report or document
filed, or of information obtained by the .
Board, stating the grounds for such objec-
tion. The Board, on its own initiative or if
such objection is made, may order such
information withheld from public
disclosure when, in its judgment, the in-
formation can be withheld under the pro-
visions of an exemption to the Freedom of
Information Act (Pub. L. 93-502, amen-
ding 5 U.S.C. 552) and its release is not

found to be in the public interest (see Part
801).

§ 831.7 Right of representation.

Any person interrogated by an
authorized representative of the Board
during the field investigation shall be ac-
corded the right to be accompanied,
represented, or advised by counsel or by
any other duly qualified representative,

§ 831.8. Investigator-in-charge.

The designated investigator-incharge
organizes, conducts, and controls the field
phase of investigation. He shail assume
responsibility for the supervision and
coordination of all resources and of the
activities of all personnel, both Board and
non-Board, involved in the onsite in-
vestigation,

§ 831.9 Authoritly of Board represen-
tatives,

(a) General. Any employee of the
Board, upon presenting appropriate
credentials is authorized to enter any pro-
perty wherein a transportation accident
has occurred or wreckage from any such
accident is located and do all things
necessary for proper investigation,

* The authonty of & representative of the Federal Aviation
Adminnstranon dunng such (icld investigations shall be the
same as that of a Board investigaror under 1his part

' The joint regulations of the Board and Coaut Guard (or
the inverligation of marine casualiies are set forth yn Part 150
of this chapter



Upon demand of an authorized
representative of the Board and presenta-
- tion of credentials issued to such represen-
tative, any Government agency, or person
having possession or control of any
transportation vehicle or component
thereof, any facility, equipment, process
or controls, relevant to the investigation,
or any pertinent records and memoranda,
including all files, hospital records, and
correspondence now or hereafter existing
and kept or.required to be kept, shall
forthwith permit inspection,
photographing, or copying thereof by
such authorized representative for the
purpose of investigating an aircraft ac-
cident/incident, other accident, overdue
aircraft, study, or investigation pertaining
to safety or the prevention of accidents.
Authorized representatives of the Board
may interrogate any person having
knowledge relevant to an aircraft- ac-
cident/incident, overdue aircraft, study,
or special investigation.

(b) Aviation. Any employee of the
Board upon presenting appropriate
credentials is authorized to examine and
test to the extent necessary any civil air-
craft, aircraft engine, propeller, "ap-
pliance, or property aboard an aircraft in-
volved in an accident in air commesce,

(¢) Surface.(1) Any employee of the
Board, upon presenting appropriate
credentials, is authorized to test or ex-
amine any vehicle, vessel, rolling stock,
track pipeline component, or any part of
such item when such examination or
testing is determined to be required for
purposes of such investigation.

(2) Any examination or testing shall be
conducted in such a manner so as not to
" interfere with or obstruct unnecessarily
the transportation services provided by
the owner or operator of such vehicle,
vessel, rolling stock, track, or pipeline
component, and shall be conducted in
such a manner so as to preserve, o the
maximum extent feasible, any evidence
relating to the transportation accident,
consistent with the needs of the investiga-
tion and with the cooperation of such
owner or operator,

§ 831.10 Autopsies.

The Board is authorized to obtain with
or without reimbursement, a copy of the
report of autopsy performed by State or
local officials on any person who dies as a
result of having been involved in a
transportation accident within the
jurisdiction of the Board. The
investigator-in-charge, on behaif of the
Board, may order an autopsy or seck

. other tests of such persons as may be
necessary (o the investigation, provided
that to the extent consistent with the nceds
of the accident investigation, provisions
of local law protecting religious beliefs

with respect to autopsies shail be observ.
ed.

§ 831.11 Parties 10 the field investiga-
tion.

(a) The investigator-in-charge may, on
behalf of the Director, Bureau of Acci-
dent Investigation, ‘or the Director,
Burecau of Field Operations, designate
parties to participate in the field investiga-
tion. Parties to the field investigation shall
be limited to thase persons, government
agencies, companies, and associations
whose employees, functions, activities, or
products were involved in the accident or
incident and who can provide suitable
qualified technical personnel to actively
assist in the field investigation.

(b) Participants in the field investiga-
tion shall be responsive to the direction of
the appropriate Board representative and
may be relieved from participation if they
do not comply with their assigned duties
or if they conduct themselves in a manner
prejudicial to the investigation. :

(¢) No party to the field investigation
designated under § 831.11¢a) shall be
represented by any person who also

represents claimants or insurers. Failure -

to comply with this provision shall result

_in loss of status as a party.

(d) Section 701(g) of the Federal Avia-
tion Act of 1958, as amended, provides
for the appropriate participation of the
Administrator in Board investigations,
and section 304(a) of the Independent
Safety Board Act of 1974, as amended,
provides for the appropriate participation
of other Federal agencies in Board in-
vestigations.  Thus, components of the
Department of Transportation, and,

. when appropriate, other Federal agencies,

will normally be a party to field investiga-
tions and will have the same rights and
privileges and be subject to the same
limitations as other parties.

'§ 831.12 Access to and release of

wreckage, records, mail, and cargo,

(a) Only the Board's accident investiga-
tion personnel and persons authorized by
the investigator-in-charge, the Director,
Bureau of Accident investigation, or the
Director, Bureau of Field Operations to
participate in any particular investigation,
examination or testing shall be permitted
access to wreckage, records, mail, or
cargo which is in the Board's custody.

{b) Wreckage, records, mail, and cargo
in the Board's custody shall be released by
an authorized representative of the Board
when it is determined that the Board has
no further need of such wreckage, mail,
cargo, or records.

§ 331.13 Flow and dissemination of acci-
dent information,

(a) Release of information during the
field investigation, particularly at the acci-
dent scene, shall be limited 1o factual
developments, and shall be made only
through the Board Member present at the
accident scene, the representative of the
Board's Office of Public Affairs, or the
investigator-in-charge.

- o wyapy

(b) All information concerning the acci-
dent or incident obtained by any pétson-
nel participating in the field investigation
shall be passed to the investigator-in-
charge, through appropriate .channels,
Upon approval of the investigator-in-
charge, parties to the investigation may
relay to their respective organization in-
formation which is necessary for purposes
of prevention or remedial action. Under
no circumstances shall accident informa-
tion be released to, or discussed with,
unauthorized persons whose knowledge
thereof might adversely affect thc in-
vestigation,

§ 831.14 Proposed findings.

Any person, Government agency, com-
pany, or association whose employees,
functions, activities, or products were in-
volved in an accident under investigation
may submit to the Board, prior to its con-
sideration of probable cause, propased
findings to be drawn from the evidence

.produced during the course of the acci-

dent investigation, a proposed probable
cause, and proposed safety recommenda-
tions designed to prevent future accidents.

Signed at Wuhinglon DC on this 12th day

‘of April, 1988.

Jim Bumnett,

. Chairman, ]
- {[FR Doc. 88-9870 Filed 5-3-88; 8:45 am]

BILLING CODE 7533-00-M



ACCIDENT IDENTIFICATION
NATIONAL TRANSPORTATION SAFETY BOARD NUMBER
RELEASE OF AIRCRAFT WRECKAGE M IAGC FA
PART |—RELEASE OF AIRCRAFT WRECKAGE ST

REGISTERED OWNER (name and address) REGISTRATION NUMBER--N

Engry~ REpOLE AELoveTTcac vwv, VINTER

éO() CLdp € Mot ALS v, MAKE

v any YA
MODEL DATE OF ACCIDENT LOCATION
17 0-9 (7‘/5 -9 5 NVE ) GYMmA~NA BEncH, FL

The National Transportation Safety Board hasﬂbao-ﬁot@'t:ompleted its investigation of the aircraft wreckage described above. All wreckage
except that listed on the reverse side is hereby released to the registered owner, or owner’s representative, for appropriate disposition. (If no
parts are retained, insert NONE.)

/V,;:u;g

SIGNATURE OF NTSB REPRESENTATIV) TITLE DATE

D 1 bonch AT T4

P el /7.4 D B |

7
(TR sec‘lé‘u may/be signed by a person, not the owAer or owner's representative, who has knowledge of the disposition of the aircraft wreck-
age and its parts. Such signature does not place a responsibility for disposition of the wreckage upon that person.)

| HEREBY ACKNOWLEDGE:
K’!eceipt of the above described aircraft wreckage.

[J Removal of the parts, if any, listed on the reverse side of this form.

SIGNATURE TITLE DATE

AVIATION SAFEY
ENG/INFRE AT

7'~ %/g EHYFRY~ B 4 e 7 /6~ 77

Lt
REMARKS:

NTSB FORM 6120.15 (Rev. 5/79)



ACCIDENT IDENTIFICATION
NATIONAL TRANSPORTATION SAFETY BOARD NUMBER

RELEASE OF AIRCRAFT WRECKAGE MIAG5FA A

PART | -RELEASE OF AIRCRAFT WRECKAGE

REGISTERED OWNER (name and address) REGISTRATION NUMBER —N
Do 2E VIATIHA , T :
Struck CREEK RVIqTip~, N 235/
| Berca HSLud. MAKE
PAY J1ova BEACH FL3210Y ;ﬂf ErT
MODEL DATE OF ACCIDENT ' LOCATION
- & -
% LR (X A-[5 95 | VEW SmYRuA Aeack. Fr
The National Transportation Safety Board has completed its investigation of the aircraft wreckage described above, Aﬁ wreckage

except that listed on the reverse side is hereby released to the registered owner, or owner's representative, for appropriate disposition. {If no
parts are retained, insert NONE.)

No~J S~

SIGNATURE OF NTSB REPRESENTATIVE TITLE DATE

W) s, A4St 944 55

AN [ F haat

(/
(Thé/seé(ién n(ay be signed by a person, no{the owner or owner's representative, who has knowledge of the disposition of the aircraft wreck-
age and its parts. Such signature does not place a responsibility for disposition of the wreckage upon that person.)

| HEREBY ACKNOWLEDGE:

A
ﬁeceipt of the above described aircraft wreckage.

O Removal of the parts, if any, listed on the reverse side of this form,

SIGNATURE TITLE DATE

REMARKS:

NTSB FORM 6120.15 (Rev. 5/79)



OFFICE OF MEDICAL EXAMINER :
FLORIDA, DISTRICT 7 /

VOLUSIA COUNTY /

1501 BELLEVUE AVENUE, DAYTONA BEACH, FL 32114/ .
(904) 239-6421 T~

REPORT OF AUTOPSY i ce //
S
NAME _NcCOY, JOSEPH _ ME # _ 95-526
ADDRESS _705 S. BEACH STREET, #161, DAYTONA BEACH, FL 32114
AGE _26 DOB _MARCH 21, 1969 RACE _ W _SEX _ M ss #
POLICE JURISDICTION _NSBPD CASE # _95-090185 COUNTY VOLUSIA

DATE DEATE (FOUND) _SEPTEMBER 15, 1995 DATE AUTOPSY _SEPTEMBER 18, 1995 TIME _1230 Hrs

GROSS ANATONIC DIAGNOSES

FINDINGS: 1. Extensive burning and charring of the body, as described in
the autopsy protocol. .
2. Multiple lacerations of spleen.
3. FPracture of the left humerus.
4. Ecchymoses of the eyelids bilaterally.
5. Multiple rib fractures, as described in the autopsy protocol.
6. Fracture and dislocation of the right sternoclavicular joint.

FINAL DIAGNOSIS
CAUSE OF DEATH: Multiple blunt force trauma.
MANNER OF DEATH: Accident.

SPECIAL STUDIES: POSTMORTEM TOXICOLOGY-
§gu;cg
Urine TLC for drugs reveals caffeine, nicotine and nicotine
metabolite.

Drug screen analysis by FPIA is negative.
Salicylate screen is negative.

Blood TLC for drugs reveals caffeine.
Drug screen analysis by FPIA is negative.
GC & enzymatic analysis for volatiles is negative.
Carbon monoxide level is 2%.

xc: New Smyrna Beach Police Department
State Attorney’'s Office

— T~ pate _J/-9-54

MEDICAL EXRMINER/Ronald L. Reeves, M.D.




*.. weraum UF MSULCAL BXAMINER  \, / 'fif?ﬁ?7\\\\\\
' FLORIDA, DISTRICT 7 £, ER:
VOLUSIA- COUNTY fotEp L, TR0
1501 BELLEVUE AVENUE, DAYTONA BEACH, FL 32114 / /. . © < oo
(904) 239-6421 DRIV
Ty
REPORT OF AUTOPSY oA
NAME _SIN, HYUN CHUL  AKA SIN, HYUN BEN ME # __95-527
ADDRESS _600 S. CLYDE MORRIS BLVD., DAYTONA BEACH, FL 32114
AGE _20 DOB _JULY 15, 1975 RACE _ O SEX _M _ S5 #
POLICE JURISDICTION _NSBPD CASE # _95-090185 COUNTY VOLUSIA

DATE DEATH (FOUND) _SEPTEMBER 15, 1995 DATE AUTOPSY _SEPTEMBER 18, 1995 TIME _1400 Hrs

GROSS ANATONMIC DIAGNOSES

FINDINGS: 1. Severe fourth degree burns of the body, which is in a pugilistic
attitude. :

2. Bilateral fractures of the lower extremities, as described in
the autopsy protocol.

3. PFracture of T3.

4. Multiple basilar skull fractures.

5. Multiple lacerations of the brain.

FINAL DIAGNOSIS
CAUSE OF DEATH: Multiple blunt force trauma.
MANNER OF DEATH: Accident.

SPECIAL STUDIES: POSTMORTEM TOXICOLOGY~-
e

Urine TLC for drugs reveals no drugs detected.
Drug screen analysis by FPIA is negative.
Salicylate screen is negative.

Blood . TLC for drugs reveals no drugs detected.
Drug screen analysis by FPIA is negative.
GC & enzymatic analysis for volatiles is negative.
Carbon monoxide level is 1%.

'xc: New Smyrna Beach Police Department
State Attorney’s Office

— bATE £ [= §-F 5

MEDICAL EXAMINER/Ronald L. Reeves, M.D.
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Photograph 1: View of main wreckage of N117ER on threshold of runway 11.

Photograph 2: View of left wing from N117ER.



Photograph 3: View of engine and propeller from N117ER

Photograph 4: View of right wing from N117ER



Photograph 5: View of right wing and main wreckage of N117ER

Photograph 6: View of bottom of right stabilizer of N117ER. Note paint
transfer
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Photograph 8



Photograph 9: View of debris from tail section of N117ER which was found in
the area of the collision with N2351A

Photograph 10: View of propeller from N2351A. Note damage.
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Photograph 12



Photograph 13: View of damage to other propeller blade of N2351A.

‘hotograph 14: View of piece of propeller blade from N2351A which was found on

the runway threshold at the point of collision with N117ER



' Photograph 15: Debris from the tail section of N117ER which was found in the
propeller spinner of N2351A



National Transportation Safety Board
Washington, D.C. 20594

Brief of Accident

_Adopted 05/29/1996

MIAO95FA224A

FILE NO. 1758 09/15/95 NEW SMYRNA BCH, FL AIRCRAFT REG. NO. N117ER TIME (LOCAL) — 16:44 EDT
MAKE /MODEL - AEROSPATIALE TB-9 FATAL SERIQUS MINOR/NONE
ENGINE MAKE/MODEL - LYCOMING 0-320-D2A CREW 3 0 0
ATRCRAFT DAMAGE - Destroyed PASS 0 0 0
NUMBER OF ENGINES - 1 OTHER 0 0 1
OPERATING CERTIFICATES - None

TYPE OF FLIGHT OPERATION — Instructional

REGULATION FLIGHT CONDUCTED UNDER - 14 CFR 91

LAST DEPARTURE POINT DAYTONA BEACH, FL CONDITION OF LIGHT - Daylight

DESTINATION

ATIRPORT PROXIMITY

ATRPORT NAME

RUNWAY IDENTIFICATION
RUNWAY LENGTH/WIDTH (Feet)
RUNWAY SURFACE

RUNWAY SURFACE CONDITION

Same as Accident

On airport

NEW SMYRNA BEACH MUNI
11

4300/ 100

Asphalt

Dry

WEATHER INFO SOURCE-

BASIC WEATHER -
LOWEST CEILING -
VISIBILITY -
WIND DIR/SPEED -
TEMPERATURE (F) -
OBSTR TO VISION -
PRECIPITATION -

Weather observation facility

Visual (VMC)
10000 FT Broken
0010.000 sSM

100 /009 KTS

84

None

None

PILOT-IN-COMMAND AGE -

CERTIFICATES/RATINGS

26

Commercial, Flight instructor

FLIGHT TIME (Hours)

TOTAL ALL AIRCRAFT - 668
LAST 90 DAYS - Unk/Nr
TOTAL MAKE/MODEL - Unk/Nr

Single-engine land, Multiengine land
INSTRUMENT RATINGS
Airplane

TOTAL INSTRUMENT TIME - Unk/Nr

The Aerospatiale TB-9, N117ER, was observed on short final approach, and the Piper PA-38, N2351A, had turned from base
to final just above and behind the TB-9. Two pilots on the ground transmitted warnings to the aircraft but no action was
taken. The aircraft collided; the TB-9 sustained stabilator damage and nosed down and crashed. The Piper landed without
further incident. Pilots on the ground reported seeing the Piper performing takeoffs and landings, and heard the pilot
making position reports. The pilots only observed the TB-9 while on short final approach, and did not recall hearing any
position reports from the pilots. They stated there were many aircraft with similar call signs and they might have
missed the calls. The operator of the TB-9 teaches their pilots to fly a 1.6 nm final approach at a 3 degree descent
angle while making visual approaches. Other pilots stated that this practice conflicts with pilots who fly normal close
in approaches with a 3/4 to 1 nm final approach leg. The aircraft flying the long final are at a lower altitude where a
pilot making a normal visual approach would not expect to see conflicting traffic.



Brief of Accident (Continued)

| MIA9GFA224A
FILE NO. 1758 09/15/95 NEW SMYRNA BCH,FL ATRCRAFT REG. NO. N117ER

TIME (LOCAL) - 16:44 EDT

Occurrence# 1 MIDAIR COLLISION
Phase of Operation APPROACH — VFR PATTERN - FINAL APPROACH

Findings
1.

ALTITUDE - LOW - PILOT-IN-COMMAND (CFI)

DISTANCE — EXCESSIVE - PILOT-IN-COMMAND (CFI)

IMPROPER TRAINING - COMPANY/OPERATOR MANAGEMENT
VISUAL LOOKOUT - INADEQUATE -~ PILOT-IN-COMMAND (CFI)
VISUAL LOOKOUT - INADEQUATE - PILOT OF OTHER AIRCRAFT

aswN
|

Occurrence# 2 IN-FLIGHT COLLISION WITH TERRAIN/WATER
Phase of Operation DESCENT — UNCONTROLLED

The National Transportation Safety Board determines that the Probable Cause(s) of this Accident was:

the failure of the pilots of both aircraft to see and avoid each other. Contributing to the accident was the visual
approach procedures taught by the operator of the Aerospatiale TB-9, N117ER, which places their aircraft on a long final
approach at a low altitude where a pilot making a normal visual approach would not expect to see conflicting traffic.
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