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National Transportation Safety Board NTSB ID: MIA95FA224A Aircraft Registration Number: N117ER 
·~ 

FACTUAL REPORT Occurrence Date: 09/15/95 Most Critical Injury: FATAL 
AVIATION 

Occurrence Type: Accident Investigated By: NTSB 

Location/Time 
Nearest City/Place State Zip Code Local Time Time Zone 

NEW SMYRNA BCH FL 32168 1644 EDT 

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 

Narrative 
Brief narrative statement of facts, conditions, and circumstances pertinent to the accidenUincident: 

HISTORY OF THE FLIGHT 

\§_n 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 
Florida) Both flights were 14 CFR Part 91 instructional flights. 
Visual meteorological conditions prevailed at the time and 
neither flight had filed a flight plan.0117ER 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 injuredl N117ER originated from 
Daytona Beach Regional Airport, on ~eptember 15, 1995, about 
1540. N2351A originated from Spruce Creek Airport, Daytona Beach, 
Florida, on September 15, 1995, about 1610. 

\\!:.he 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 
unicorn frequency (unicorn) while on the downwind leg. He turned 
base leg, reported his position on unicorn, 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 unicorn say ''two planes on final, Tomahawk go around Tomahawk 
go around." }it_the,_ same.time he heard a noise and felt a bump 
from the bottom of his aircraft and then saw Nll7ER nosing down 
in front of him. His propeller contacted something and his engine 
began running rough. He proceeded to land o~1the runway and then 
turned off onto the taxiway where he stopped~ 
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NTSB ID: MIA95FA224A 

Occurrence Date: 09/15/95 

Occurrence Type: Accident 

Giitnesses 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 unicorn for each approach. No 
witness could remember hearing the pilots of Nl17ER reporting 
their position on unicorn or seeing the aircraft before it was on 
short final approach. Witnesses stated there were many aircraft 
with the "echo romeo" call sign on unicorn and they just might not 
have heard the pilots of N117ER reporting their positio€1 

{}fitnesses 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 unicorn 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 Nll7ER and the pilot 
of N2351A is contained in this report under First Pilot 
Information and in Supplement E. 

AIRCRAFT INFORMATION 

Information on Nl17ER and N2351A is contained in this report 
under Aircraft Information. 

METEOROLOGICAL INFORMATION 

(Continued on Next Page) 
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NTSB ID: MIA95FA224A 

Occurrence Date: 09/15/95 

Occurrence Type: Accident 

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 Nl17ER 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 accessories 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 Nll7ER 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 Nll7ER 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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NTSB ID: MIA95FA224A 

Occurrence Date: 09/15/95 

Occurrence Type: Accident 

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 Kand 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 airspeed 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) 

FACTUAL REPORT -AVIATION Page 1 C 



National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

Narrative (Continued) 

This space for binding 

NTSB ID: MIA95FA224A 

Occurrence Date: 09/15/95 

Occurrence Type: Accident 

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 unicorn. 
Several witnesses stated that there were many Embry-Riddle 
aircraft operating at the airport using the call sign "echo 
romeo." Because of this 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 unicorn. 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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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 : I Tricycle-Fixed I 
Homebuilt Aircraft? No I 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 lnspectio n Information 

Type of Last Inspection Date of Last Inspection Time Since Last Inspection Airframe Total Time 

Annual 08/08/95 79 Hours 2429 Hours 

- Emergency Locator Transmitter (EL T) Information 

EL T Installed? Yes I EL T Operated? No I EL T Aided in Locating Accident Site? U NK/NA 

Owner/Operator lnfonnation 
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 

Same As Reg'd Aircraft Owner 
Same as Registered Aircraft Owner 

City State Zip Code 

Operator Does Business As: Operator Designator Code: 

- Type of Cer1ificate(s) Held: NONE 

Air Carrier Operating Certificate : I I I 
Operating Certificate: I Operator Certificate: 

Regulation Flight Conducted Under: 14 CFR 91 

Type of Flight Operation Conducted: Instructional (Incl Air Carrier Training) 
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NTSB ID: MIA95FA224A 

Occurrence Date: 09/15/95 

Occurrence Type: Accident 

City 

DAYTONA BEACH 

State Date of Birth 

FL 03/20/69 

Age 

26 

Sex: M Seat Occupied: Right Principal Profession: Pilot-Civilian Certificate Number: 450358101 

Certificate(s) : Commercial CFI 

Airplane Rating (s) : SE Land ME Land 

Rotorcraft/Glider/L TA : None 

Instrument Rating(s) : Air lane 

Instructor Rating(s) : SE Air lane Instrument 

Months Since Last BFR BFR Aircraft Make BFR Aircraft Model 

19 UNK/NA UNK/NA 

Medical Certificate Status: Valid Medical-No Waivers/Limitations 

Source of Pilot Flight Time Information : Pilot Rpt 

- Flight Time Matrix AllPIC This Make Airplane Airplane 
and Model Single Engine Multi-Engine 

Night 
lnstrulTl!nt 

Actual Simulated 
Glider Rotorcraft 

Total Time 668 507 40 
Pilot In Command (PIC) 566 
Instructor 263 
Last 90 Days 

Last 30 Days 5 9 
Last 24 Hours 

Seatbelt Used? Yes Shoulder Harness 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 

De arture Point 

DAYTONA BEACH FL DAB 
Destination State Airport Identifier 

Local Flight 

Type of Clearance: None 

Type of Airspace : Class G 

Weather Information 

Source of Briefing : Company 

Method of Briefing : In Person 

Lighter 
Than Air 
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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 I Visibility: 10 SM Altimeter: 30.09 "Hg 

Temperature: 84 Fl Dew Point: 73 F Wind Direction: 100 Density Altitude: 1500 Ft. 

Wind Speed: 9 Gusts: None Weather 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 Dam age: Destroyed I Aircraft Fire: On Ground I 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 3 
other Aircraft 1 1 
other Ground 

GRAND TOTAL 3 1 4 
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National Transportation Safety Board NTSB ID: MIA95FA224A 

FACTUAL REPORT Occurrence Date: 09/15/95 
AVIATION Occurrence Type: Accident 

__/ 

Administrative Information 
Investigator-In-Charge (llC) 

JEFFREY L. KENNEDY 

Additional Persons Participating in This Accident/Incident Investigation: 

RICHARD SHEPPARD 
FAA FSDO 
ORLANDO FL 32827 

AGEE C. TACKER 
EMBRY-RIDDLE AERO. UNV. 
DAYTONA BEACH FL 32114 

EDWARD ROGALSKI 
LYCOMING ENGINES 
BELLEVIEW FL 34421 
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FACTUAL REPORT 
AVIATION 

Location/Time 
Nearest City/Place 

NEW SMYRNA SCH 

Accident Location: On Airport 

Aircraft Information Summary 
Aircraft Manufacturer 

PIPER 

Sightseeing Flight: No 

Narrative 

Occurrence Date: 09/15/95 Most Critical Injury: FATAL 

Occurrence Type: Accident Investigated By: NTSB 

State Zip Code Local Time Time Zone 

FL 32168 1644 EDT 

Distance From Landing Facility: UNK/NA Direction From Airport: UNK/NA 

Model/Series Type of Aircraft 

PA-38-112 Airplane 

Air Medical Transport Flight: No 

Brief narrative statement of facts, conditions, and circumstances pertinent to the accidenUincident: 

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 : I Tricycle-Fixed I 
Homebuilt Aircraft? No I Number of Seats: 2 Certified Max Gross Wt. Number of Engines 

Stall Warning System Installed? Yes 1670 LBS 1 

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 (EL T) Information 

EL T Installed? Yes I EL T Operated? No I ELT Aided in Locating Accident Site? UNK/NA 

Owner/Operator Information 
Registered Aircraft Owner Street Address 

SPRUCE CREEK AVIATION, INC. 
1 BEECH BLVD. 

City State Zip Code 

DAYTONA BEACH FL 32124 

Operator of Aircraft Street Address 

Same As Reg'd Aircraft Owner 
Same as Registered Aircraft Owner 

City State Zip Code 

Operator Does Business As: Operator Designator Code: 

- Type of Cer1ificate(s) Held: NONE 

Air Carrier Operating Certificate : I I I 
Operating Certificate: I Operator Certificate: 

Regulation Flight Conducted Under: 14 CFR 91 

Type of Flight Operation Conducted: Instructional (Incl Air Carrier Training) 
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GILLES G. GALLEY 
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NTSB ID: MIA95FA224B 

Occurrence Date: 09/15/95 

Occurrence Type: Accident 

City 

FARVAGNY 

State Date of Birth Age 

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/L TA: None 

Instrument Rating(s) : None 

Instructor Rating(s) : None 
!--~~~~~~~----+-~~~~~~~~-+-~~~~~~~~ 

Months Since Last BFR BFR Aircraft Make BFR Aircraft Model 

10 UNK/NA UNK/NA 

Medical Certificate Status: Valid Medical-With Waivers/Limitations 

Source of Pilot Flight Time Information : Pilot Rpt 

• Flight Time Matrix All/lJC This Make 
and Model 

Night 
lnstrurrent 

Actual Simulated 
Glider 

Airplane Airplane 
Single Engine Multi-Engine Rotorcraft 

Total Time 79 13 79 4 
Pilot In Command (PIC) 20 4 20 
Instructor 

Last 90 Days 20 13 20 
Last JO Days 19 13 19 
Last 24 Hours 2 1 2 

Seatbelt Used? Yes Shoulder Harness 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/Itinerary 
Type of Flight Plan Filed: None 

De arture Point 

Same as Accident/Incident Location 34J 
Destination State Airport Identifier 

Local Fiight 

Type of Clearance : None 

Type of Airspace : Class G 

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 I Visibility: 10 SM Altimeter: 30.09 "Hg 

Tern perature: 84 F I Dew Point: 73 F Wind Direction: 100 Density Altitude: 1500 Ft. 

Wind Speed: 9 Gusts: None Weather 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: Minor I 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 1 
other Aircraft 3 3 
other Ground 

GRAND TOTAL 3 1 4 
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National Transportation Safety Board NTSB ID: MIA95FA224B 

FACTUAL REPORT Occurrence Date: 09/15/95 
AVIATION Occurrence Type: Accident 

Administrative Information 
Investigator-In-Charge (llC) 

JEFFREY L. KENNEDY 

Additional Persons Participating in This Accident/Incident Investigation: 

RICHARD SHEPPARD 
FAA FSDO 
ORLANDO FL 32827 

AGEE C. TACKER 
EMBRY-RIDDLE AERO. UNV. 
DAYTONA BEACH FL 32114 

EDWARD ROGALSKI 
~ LYCOMING ENGINES 

BELLEVIEW FL 34421 
I 
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Supporting Documentation File Contents 

NTSB File Number MIA95FA224A/B No. of 
Pages 

Item Description of Item Doc Photo 
No. 

1 Supporting Documentation File Contents, NTSB Form 6120.3 3 

2 Supplement A: N 117ER 2 

3 Supplement B: N117ER 4 

! 

4 Supplement E: N 117ER 2 

5 Supplement K: N 117ER 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 N2351 A. 

12 Reports from Federal Agencies: FAA report concerning 8 
communications radio from N 117ER. 

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 
Page 2 of 3 Pages 

Supporting Documentation File Contents 

NTSB File Number MIA95FA224A/B No. of 
Pages 

Item Description of Item Doc Photo No. 

18 Other Pertinent Forms and Reports: FAA Flight Training 8 
Handbook and AIM pages. 

19 Statement of Party Representatives to NTSB Investigation 4 

I 
20 Release of Aircraft Wreckage, NTSB Form 6120.15: N117ER 1 

I 

I 21 Release of Aircraft Wreckage, NTSB Form 6120.15: N2351A 1 

22 Toxicological Reports 2 

23 Photograph 1: View of main wreckage of N 117ER on threshold 1 
of runway 11 . 

-

24 Photograph 2: View of left wing from N 117ER. 1 

25 Photograph 3: View of engine and propeller from N 117ER 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 
N 117ER. Note paint transfer. 

29 Photograph 7: View of top of right stabilizer of N 117ER. 1 
Note crush damage on the leading edge. 

30 Photograph 8: Another view of remains of right stabilizer 1 
from N 117ER. Note paint transfer. 

31 Photograph 9: View of debris from tail section of N 117ER 1 
which was found in the area of the collision with N2351A. 

32 Photograph 1 O: View of propeller from N2351 A. 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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Pages 

Item Description of Item Doc Photo 
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35 Photograph 13: View of damage to other propeller blade of 1 
N2351A. 

36 Photograph 14: View of piece of propeller blade from 1 
N2351 A which was found on the runway threshold at the 
point of collision with N 117ER. 

37 Photograph 15: Debris from the tail section of N 117ER 1 
which was found in the propeller spinner of N2351A. 

Total Number of Pages 167 15 
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Engine #1 Serial No. 2 Engine #2 Serial No. 3 Supercharger ln1talled 

L - f '7 5 q tf -31A 1 0 Yes 

A Other A Othe~ /'1 2 IS No 
A Other 

4 Turbocharger 
lnatltled 

1 D Yes-

2 ~No 
A Other' 

NTSB Ac::cident/lnciden1 Number 

5 Propeller 
Manufacturer 

SE;VSEtV:tcH 

A Other 

6 Propeller 
Moc:l.VSeties 

7'1 M6 sgay 
A Other 

7 Propeller Type (Multiple entry) 

1 0 Wood 
5 D Ground Adjustable/variable pitch 

6 0 Reversable 

8 Aircraft STOL Modification Installed 

1 D Yes 

2 8 Metal 
3 0 Composite 

4 D Constant speed~controllable pitch 

Landing Ge•r 9 Nose/Tail 

Po11tlon1 1 D Up 

(If fixed gear, 2 0 Down 

go to block 12) 3 0 Intermediate 

A Other 

Control Surface 

Position• 

12 Lett Trailing Edge 
Flap 

1 0 Up 

7 0 Full automatic feathering 

8 D Full manual feathering 

A Other 
10 Left Main 

1 D Up 

2 0 Down 

3 D Intermediate 

A Other 

13 Right Trailing Edge 
Flap 

1 D Up 

A Extended ___ deg. A Extended ___ deg. 

B Other()IV K., 

Trim Tab Po11tlons 16 Left Aileron 

(Multiple entry) 1 IX Not Installed 

2 0 Neutral 

3 D Up 

4 0 Down 

A ~--deg. 
B Other 

s otheruµ(' 

17 Right Aileron 

1 llJ Not Installed 

2 D Neutral 

3 D up 
4 0 Down 

A --~deg. 
B Other 

11 Right Main 

1 D Up 

2 0 Down 

3 D Intermediate 

A Other 

14 Speed Brake 

1 ld1 Not Installed 

2 0 Sto'M!d 

3 0 Oeplo~d 
A Other 

18 Rudder 

1 rgJ Not Installed 

2 0 Neutral 

3 D Left 

4 D Right 

A __ deg. 

B Other 

2.Bf No 

A Other 

For Rotorcraft or 
Balloon accidents, go 
to block 20. 

15 Spoiler 

1 ~ Not Installed 

2 D Stowed 

3 D oep1o~d 
4 0 Deplo~d Asymetrically 

A Other 

19 Elev•tor/Stabllator/ 
Ruddervator 

1 D Neutral 

2 D Up 

3 D Down 

A __ deg. 

8 OtherlJN~ 

Cargo Restraint 

System 
20 Cargo Restraint Installed (Multiple entry) 

1 & None (Go to block 26) 

21 Cargo Restraint Used (Multiple entry) 22 Cargo Restraint Fallod (Multiple entry) 

2 0 Cargo net 

3 0 Straps/tie down 

A Other 

1 D None (Go to block 26J 1 D None 

2 0 Cargo net 2 0 Cargo net 

3 D Straps/tie down 3 D Straps/tie down 

A Other A Other 

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

Takeoff 

26 Weight 27 Center of Gravity 

-- Lbs. A % MAC or 

Accident 

29 Weight 

__ Lbs. 

B Inches 

30 Center of Gravity 

A % MAC or 

B Inches 

28 CG Range (Multiple entry) 

1 0 Al takeoff weight 

2 D At max gross 'M!igh1 

31 CG Range (Multiple entry) 

1 0 At takeoff weight A 

2 0 At max gross 'M!ight 8 

ITSB Form 6120.4 Supplement A (1-84) 

A 

B 

__ %MACto __ %MACor 

-- Inches to __ Inches 

__ % MAC to --% MAC or 

__ Inches to -- Inches 

32 Fuel On Board At Accident 

1 .Kl Estimated 

2 0 Verified 3 L1 
A Total gallons ---'----

B Other 

Page 1 



National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

NTSB Accklent/lnddent Number 

~ ~ :;!; ~ 

Supplement A-Wreckage Documentation. Single and Twin Reciprocating Engine and Unpowereg 
Aircraft (continued) 

el on Board at Accident D Tank Construction : . - . . 
Fuel Tanks A Gallons B Gallons C 2 E 1 2 G 1 4 I 

Estimated Verified Other Bladder Other Yes No Other None Tank 0th 

33 Left Wing x x >( x 
34 Righi Wing x 
35 Left Tip 

36 Right Tip 

37 Fuselage 

38 (Specify) 

41 Fuel Found In #1 Engine (Multiple entry) 42 Fuel Found In #2 Engine (Multiple entry) 

1 D None 7 0 Filter(s) 1 D None 7 0 Filter(s) 

2 Jm,. Lines 8 0 Selector valve 2 D Lines 8 0 Selector valve 
3 D Gascolator/strainer 9 0 Fuel manifold/spider 3 0 Gascola.tor/strainer 9 0 Fuel manifold/spider 

4 D Carburetor/fuel injector 10 D Accumulator tank 4 D Carburetor/fuel injector 10 D Accumulator tank 

5 0 Engine driven pump 5 0 Engine driven pump 

6 D Auxiliary fuel pump A Other 6 0 Auxiliary fuel pump A Other N. 
43 Flight Control•, 44 Airframe/Structure, Evidence of In-Flight Separation/Failure 45 Propellet', Evidence 46 t. Evtdenc 

Evidence or (Multiple entry) ot In-Flight of ln--Flight Mechanic 
Operation•! Failure 1 D None 7 ~ Right stab/elevator Sepalratlon/F•Hure Malfunction 

or Malfunction 2 D Helicopter (Compl~te Supp. G) a )8l Vertical fin/rudder 1 D Yes 1 D Yes 
(Multiple entry) 3 D General dlsintegration 9 0 Canard 2 la No 2 Rt No 
1 ')& None 4 D Left wing 1 o 0 Powerplant A Other A Other 

2 D Pitch control 5 D Right wing .11 D Cabin/cargo door 

3 D Roll control 6 D Left stab/elevator A Other 
4 D Yaw control 

47 Fuel, Evidence of Improper Grade or Contamln•tlon 
A Other (Multiple entry) 

1 ml None 

2 0 Improper grade 

3 D Contamination 

A Other 

Emergency Locator Transmitter (E°L T) lnformauon 

51 EL T Manufacturer 
/V.-1~co 

A Other 

52 EL T Model No. 
£LI CfJO 

A Other 

48 011, Evidence of Improper Grade or ContamlnaUon 
(Multiple entry) 

1 JZI None 

2 0 Improper grade 

3 0 Contamination 

A Other 

55 Prelmpact EL T Location(•) (Multiple entry) 

1 0 Cockpit 

2 0 Cabin 5 D Raft 

53 EL T Battery Typ' 
1 'Bf. Alkaline 

54 EL T Batt~y Expiration Date (Nos. for M. D. Y) 
'6-.:30-Cf 7 

3 D Tailcone 

4~ Empennage 

6 0 Survival Kit 

A Other 

2 D Cadmium 

3 0 Nicad 

4 D Nickel 

5 D Lithium 

A Other 

A Other 

56 ELT-Reaaon for Noneffectlveness/FaUure (Multiple entry) 

1 0 Operated effectively 6 0 Battery installation incorrect 

2 0 Insufficient G's 7 D Incorrect battery 

3 D · Improper installation 8 ~Fire damage 

11 0 Water submersion 

12 0 Unit not armed 

13 0 Shielded by wreckage 

14 D Shielded by terrain 

16 0 Test satisfactorily after accident 

17 D Signal direction altered by terrair 

18 0 Packing device still installed 

4 D Battery dead 9 0 Impact damage 19 0 Remote switch off 

5 0 Battery corroded 10 D Antenna broken/disconnected 15 0 Internal failure A Other 

NTSB Form 6120.4 Supplement A (1-84) Pag 



National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

1 Cockpit Secured, Readings Not Pertinent 1 0 Yes (Go to block 3) 

Cockpit lnstNment lndl~n-Enter direct in appropriate category 

Flight Instruments 

Item Reading/Setting 

Comm/Nav Equipment 

Item Frequency/Remark 

NTSB Form 6120.4 Supplement B (1-84) 

NTSB Accident/Incident Number 

Engine/System Instruments 

Item Reading/Setting 

Hos6s 

Miscellaneous 

Item Remark 

Page 



National Transportation Safety Board 
NTSB Accident/Incident Number 

FACTUAL REPORT 
AVIATION 

3 Navigatlonal Equipment/Displays Installed (Multiple entry) 

1 fiZl OMNI Head{s) 7 0 LORAN/Omega/INS 

2 ~ Glide slope 8 0 DME 

3 D HSI 9 ~ ADF 

4 D Flight director 10 El Marker beacons 

5 D RMI A Other 

6 0 RNAV 

4 Autopilot 

1 Ji'l Not installed 

2 D Engaged 

3 0 Not engaged 

A Other 

5 Dlgltal Electronic/ 

Nav/Com Displays 

1 D Not installed 

2 Ji:l 1 nstalled 

A Other 

6 Primary Altimeter Type 

1 0 Counter-pointer 

2 D Drum-pointer 

3 ~ 3-pointer 

4 D 2-pointer 

A Other 

7 Standby Altimeter Installed 8 Radar Allimeter ln1talled 9 Tranaponder 10 Attitude Indicator ln1tallec 

1)(ves 1 0 Yes 1 D Yes 

2 :BC, No 2 J8l No 

A Other A Other 

11 Attitude Indicator Power Source (Multiple entry) 

1 ~ Pressure/vacuum system 

2 D Pressure/vacuum system-with backup power source 

3 D Electrical 

4 D Standby indicator with alternate power source 

A Other 

14 Type WHther R•dar/Detectlon Equipment (Multiple entry) 

1 0 Not installed 

2 0 Installed-not used 

3 0 Installed-used 

4~1nstalled-used-Altitude encoding 

A Other 

12 Type of Stall W•mlng Indicator 

1 D None 

2 0 Visual/light 

3 0 Visual/gauge 

4 ,g Aural 

5 D Stickshaker 

A Other 

2 0 No 

A Other 

13 Weather Radar/Detection Equlpmer 

1~ Not installed 

2 D Installed-on 

3 0 Installed-off 

4 D Installed, on/off unknown 

A Other 

1 0 Storm scope 2 D Black and white radar 3 D Color radar A 

Electrlcal/System Switches 18 Switches DHtroyed/lnacceulble (Go to block 56) 
19 0 Switch Positions Not Pertinent (Go to block 561 

Switch/Item Pertinent Settmg1Remark Not 
1 Installed 

2 On 3 Off A Other 

20 Electrical Master 

21 Batlery 

22 #1 Gen/ Alternator 

3 #2 Gen/ Alternator 

25 Avionic• Matter 

8 Pilot Heat 

29 Ice Detection 

30 Propeller Delce/ Anti-tee 

31 Windshield Deice 

32 Windshield Anti-Ice 

Airframe Deice 

36 Cabin Air/Fan 

37 Cabin Heater 

38 Air Condllionlng 

39 Cabin Pressure Altitude 

40 Cabin Pres$ure 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 l Pa~ 



National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

Switch/Item 

8 Strobes 

49 Navigation Lights 

50 ln1trument Panel Lights 

51 Cockpit/Storm Lights 

52 Cabin Lights 

53 EL T Remote 

E,ngirre:~ntiOts~No. 1 Engtn• · 
' : ·"':·~if-: 

57 Throttle Position 

1 0 Not installed 

2 D Full forward 

3 0 Midrange 

4 0 Idle 

A Other (J /VIL. 

61 Alternate Air 

1 "E( Not installed 

2 D Open 

3 D Closed 

4 0 Midrange 

A Other 

Englne Controls-No. 2 Engine 

66 Throttle Position 

1 )8(Not installed 

2 0 Full forward 

3 0 Midrange 

4 0 Idle 

A Other 

70 Alternate Air 

1 JS:, Not installed 

2 0 Open 

3 D Closed 

4 D Midrange 

A Other 

Not 
Installed 

58 · Propeller 

On 

1 ')?!Not installed 

3 
Off 

2 0 Full increase (Low pitch} 

3 D Midrange 

4 0 Full decrease (High pitch) 

5 0 Feather 

A Other 

62 Cowl Flaps 

1 ')g(Not installed 

2 D Open 

3 D Closed 

4 0 Midrange 

A Other 

67 Propeller 

1 ~Not installed 

2 0 Full increase (low pitch) 

3 0 Midrange 

4 0 Full decrease (High pitch) 

5 D Feather 

A Other 

71 Cowl Flaps 

1 a Not installed 

2 D Open 

3 D Closed 

4 D Midrange 

A Other 

NTSB Form 6120.4 Supplement B (1-84) 

NTSB Accldent/lnctdent Number 

A 
Other Pertinent Setting/Remark 

56 0 Engine Control Po1itlon1 Not Pertinent (Go to block 65) 

59 Mixture 

1 0 Not installed 

2 0 Full rich 

3 0 Midrange 

4 0 Idle cutoff 

A Other U,-.J ~ 

63 Magneto Switch Position 

1 0 Not installed 

2 0 Both 

3 D Left 

4 0 Right 

5 D Off 

6 D Start 

A Otheru~x... 

60 C•rburetor Heat 

1 0 Not installed 

2 0 Full on 

3 D Partial 

4 D Off 

A Other t.._yV( C 

64 Throttle Friction 

1 0 Not installed 

2 0 Tight 

3 D Loose 

A Other ·U,V/(. 

65 :_ Engine Control Positions Not Pertinent (Go ro block 74) 

68 Mixture 

1 ~ Not installed 

2 0 Full rich 

3 0 Midrange 

4 0 Idle cutoff 

A Other 

72 Magneto Switch Po•Ulon 

1 g Not installed 

2 0 Both 

3 0 Left 

4 D Right 

5 0 Off 

6 0 Start 
A Otti~r 

69 Carburetor Heat 

i.)2" Not installed 

2 0 Full on · 

3 0 Partial 

4 0 Off 

A Other 

73 Throttle Friction 

1~Not installed 

2 D Tight 

3 0 Loose 

A Other 



National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

74 Landing Gear Control 

1 ;g Not installed 

2 0 Up 

3 0 Down 

4 0 Off 

A Other 

79 Speed Brake Control 

1 'JiI,f Not installed 

2 0 Stowed 

3 0 Deployed 

A Other 

75 Landing Geer Indicator 

1 ~ Not installed 

2 D Up 

3 D Down 

4 D Transit/unsafe 

A Other 

80 Spoiler Control 

1 ?i( Not installed 

2 fJ Stowed 

3 0 Deployed 

A Other 

76 TraUlng Edge Flap System 

1 0 Not installed 

2 0 Manual 

3 ~Electric 
4 0 Hydraulic 

A Other 

81 Dual Control• 

1 D Not installed 

2 }l(. Installed 

A Other 

83 Elev/Stab Trl1n Control 84 Elev/Stab Trim Indicator 85 Aiieron Trim Control 

(Multiple entry) 1 D Not installed 

1 0 Not installed 2 D Up 

2~Manual 3 D Down 

3 0 Electric 4 D Neutral 

A Other A OtheruNk:._ 

88 Fuel Selector Po11t1on(1) (Multiple entry) 

1 D Left main 7 0 Forward 

2 0 Right main 8 D Aft 

3 D Both 9 D External tank 

4 0 Left auxiliary 10 D Between tanks 

5 D Right auxiliary 11 D X·feed left to right 

6 D Center 12 D X-feed right to left 

(Multiple entry) 

1 )81" Not installed 

2 D Manual 

3 0 Electric 

A Other 

13 D On-engine #1 

14 D Off-engine #1 

15 0 On-engine #2 

16 0 Off-engine #2 

A Other \);-J/{._ 

NTSB .Accklent/lncldent Number 

n Trailing Edge Rap 
Control 

1 0 Not installed 

2 0 Up 
A Down ___ deg. 

B Other U tvfL 

78 Tralllng Edge Flap 
Indicator 

1 0 Not installed 

2 0 Up 
A Down ___ deg. 

B OtherU/V.J::::.. 

82 Throwover Control Yoke/Poaltlon 

1;Ef Not installed 

2 D Left 

3 0 Right 

4 D Intermediate 

A Other 

86 Aileron Trim Indicator 

1 la' Not installed 

2 D Lett 

3 0 Right 

4 D Neutral 

A Other 

87 Rudder Trtm Indicator 

i,ltf' Not installed 

2 D Left 

3 D Right 

4 D Neutral 

A Other 

89 Fuel Boo1t Pump, Engine #1 

1 0 Not installed 

2 D On 

3 0 High 

4 0 Low 

5 0 Off 

A Other U/V/:; 

90 Fuel Boost Pump, Engine #2 
1 )S: Not installed 

2 D On 

91 Fuel Transfer Pump 

1 aNot installed 

2 0 Off 

92 Primer, Engine #1 

1 D Not installed 

2 D Locked 

93 Primer Engine #2 

1 ~Not installed 

2 0 Locked 

3 D High 

4 0 Low 

5 0 Off 

A Other 

A On (-tank to_ tank) 

B Other 

NTSB Form 6120.4 Supplement B (1-84) 

3 D Unlocked 

A Other U /VIL... 
3 D Unlocked 

A Other 
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National Transportation Safety Board 

1 Second Piiot Respon1ibllltiet1 

FACTUAL REPORT 
AVIATION 

1 0 Copilot 2 ~Dual student 3 D Safety pilot 4 D Check pilot 

2 Name (Last. First, Initial) 3 Piloe Certificate No. 

A Othef A Other 

NTSB Accident/Incident Number -.. 

5 D None (Pilot-Rated Passenger) A Other 

4 Street Address 

lt./!87S 
A Other 

6 State 5 City 7 Date of Birth (Nos. for M. D. Y) 8 Age 

7-15~ 75 ~o 
9 Sex 

FL-
() ,q tt .,..~ ~,,,,_ (>£ ~c H 
A Other A Other A Other 

1 El Male 

2 D Female 

10 Seat Occupied (Multiple entry) Principal Profeulon 

1 JS Left 4 D Front 1 0 Pilot-civilian 4 0 Aircraft mechanic 

2 0 Right 5 0 Rear . 2 D Pilot-military 5 0 Business 

7 D Doctor/dentist 

8 D Police 

9)5.student 

10 0 Clergy 

11 D Teacher 

12 0 Engineer 

13 D Farmer/Ranchi 

14 0 Retired 

3 D Center A Other 3 D Other-military 6 0 Lawyer 

12 Certf1teate(1) (Multiple entry) 

1~ Student 

2 D Private 
7 D Military 

8 0 None 

13 Ratlng1-Alrpl1ne (Multiple entry) 

1 ~None 

3 D Commercial 

4 0 Airline Transport 

5 D Flight Instructor 

6 D Flight Engineer 

9 0 Foreign 

A Other 

2 D Single engine land 

3 D Multiengine land 

4 D Single engine sea 

5 0 Multiengine sea 

15 Instrument Rating 16 ln1truc1or Raling(s) (Multiple entry) 17 Ground Instructor 
(Multiple entry) 1 ~None 5 D Gyroptane 1 D Basic 

1 )!'[.None 2 D Airplane SE 6 D Glider 2 D Advanced 

2 D Airplane 3 0 Airplane ME 7 0 Instrument airplane 3 D Instrument 

3 D Helicopter 4 D Helicopter a Cl Instrument helicopter 4 None 

19 Months Since Check/Endorsement 20 Biennial Flight Review 21 Months Since Last BFR 

Thia Aircraft 1 0 Yes Months 

2~ No A othew&, 
A Other A Other /~ 

23 Medlcal Certificate 

1 0 None 

2 Ja. Class 1 

3 D Class2 

4 D Class 3 

A Other 

26 Medical Limitation 

11§ None 

2 D Vision 
A Specify __ _ 

B Other 

33 Source of Piiot Time 

24 Medical Certificate Validity 

1 )(Valid medical-no waivers/limitations 

2 D Valid medical-with waiverstlim1tations 

3 0 Non valid medical for this flight 

4 D Expired 

5 D No medical certificate 

A Other 

27 Medical Waiver 

1 J8f None 

28 Statem.ent of Demonstrated Ability 

1 D Yes 

2 0 Vision 

3 0 Hearing 
A Specify ---

8 Other 

2 _Q§ No 

A Other 

A Other 

14 Rotorcraft/Gflder/LTA (Multiple entry) 

1)!1 None 

2 0 Helicopter 

3 0 Gyroplane 

4 D Airship 

5 0 Free balloon 

6 0 Glider 
18 Type Rating/Endorsement Thia 

Aircraft 

1 D Yes 

2)8(.No (Go to block 2~) 
A Other 

22 BFR (or eqwvalent) Aircraft Make/Model 

A Make 

B Model ~__,,.'--~~~-~~~ 

C Otherl'1.-". 

25 Date of Lall Medical (Nos. for D. M. Y) 

3-3/-/S 
A Other 

29 Correcting LenM• (Multiple entry) 

1 ~Not required 
2 D Required to be in possession 

3 D Required, not in possession 

4 0 Required to be worn 

5 D Required, not worn 

6 D Worn at time of accident 
A Other 

1 0 Pilot Log 3 D FAA 

2 D Company 4 PiloVOperator Report 

5 D Investigator's Estimate 

6 D Relative 

7 D Other Person 

A Other 

NTSB Form 6120.4 Supplement E (1-84) Page 



35 Tobit Time 

National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

36 Piiot In Command (PIC) 

37 lnatructor 

38 This Make/Model 

39 Last 90 Day. 

40 Last 30 Daya 

41 Lat 24 Hours 

NTSB AccldenVlncklent Number 

F Instrument G H 
Night Actual Simulated Aotorcraft Glider 

42 Llindlnga-Lut 90 Daya- All Aircraft-Day 43 Landings-last 90 Daya-AU Aircraft-Night 44 Landlng.-Laat 90 Daya-Thia Make/Model
Day 

A Other (),VI{. A Otherv...v1( 
45 Llindlnga-Latt 90 Daya-Thi• Meke/Modef- 46 SHtbelt Available 

Night 1 )[ Yes 

2 0 No 

A Other.VIV/(. A Other 

A Other l/rv/C 
47 S..tbettUMd 
1~Yes 
2 0 No 

A Other 

41 Shoulder H•mHI Av•llable 48 Shoulder Harneu Uaed 
1 ~Yes 1,Bl Yes 

50 Autopay PerforrMd - (This Pilot) 
1)![ Yes 

51 ToxJcology Perfonned- .(Thia Pilot) 
1~Yes · 

2 0 No 2 0 No 2 0 No 2 D No 

A Other A Other A Other A Other 

1TSB Form 6120.4 Supplement E (1-84) Page: 



NTSS Accident/Incident Number 

National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

1 Seat No. 2 Position 3 Age 4 Height 5 Weight 

A ¢1 l 0 Pilot in command 
For non· 

A2f2Yrs 6~ Ja& survivable Inches 
2 ~ 'second pilot B If Seat Unknown Enter 

Persons Name 
3 0 Other crewmember 

}/'ivAJ c. 5.I.~ 
C Other 

6 fnjury Index 

1 D None 

2 0 Minor 

3 0 Serious 

4 S Fatal 

4 0 Passenger 

A Other 

7 Condition Prior to Accident 
(Multiple entry) 

1 0 Smoker 

2 0 Language difficulty 

3 0 Pre-existing disease 

4 0 Prothesis 

accident, 8 Under 24 mos .. enter A Other A Other 

go to months 
block 36 C Other 

8 Physically Handicapped 
(Multiple entry) 

1 EJ No 

2 0 Blind 

3 0 Mobility impaired 

4 0 Deaf 

A Other 

9 Seat Belt Adjustment 10 Shoulder HameM 

1 0 Not fastened AdJuttment 

2 0 Loose 1 0 Not fastened 
3 0 Snug 2 0 Loose 
4 tJ Tight 3 0 Snug 
5 J8J' Fastened- 4 0 Tight 

Tightness Unkn0wn 5 )8' Fastened~ 

Lbs 

A OtheW/I'} 

6 O Not seated Tightness Unkno' 

11 Knew Impact/ Accident Coming 
1 0 Yes 

20 No 

A Other V/\I/, 

14 Exit U1ed 

1 ~Did not escape 

2 0 Split In fuselage 

A Exit number (use diagram) 

8 Other 

16 Briefed on Emer 
(Multiple entry) gency Proceeures 

1 0 No 
2 kB' . 

)""-Before takeoff 

3 0 Before impact/accident 
A Other 

12 Braced tor Impact 

1 D Yes 

2 0 No 

A Other l/N 

Exit Diagram 

CL 

ll 

2l 

Cabin 3L 

J 
17 f \lacuation Aided by 

(Multiple entry J 

1 0 Passenger 

2 0 Crew 
3 D Bystander 
4 D CFR personnel 

5 0 Unaidi 
A th r 

7 0 Seat not equipped 6 0 Seat not equippei 
A Other A Other 

13 Direction of Movement al Impact r Multiple entry) 
1 J2l. Forward · 3 Bl Upward 5 0 Left 

2 0 Rearward 4 0 Downward 6 0 Right A Other 

CR 

1A 

2R 

JR 

J 

Use follow mg codes for overhead 
hatches 

Cockpit 99 

Cabin 88 

Tailcone 77 

15 Etc.tPt Hampered by 
(Multiple entry) 

~ 0 Not hampered 

2 0 Smoke 
3 0 Heat 

4:g' Injuries 
5 0 Trap.ped 

6 D Darkness 
7 0 Debris 

8 D Disorientation 

9 D Difficulty Using 
A Specify---
B Other 

18 Injured During Evacuation 

l 0 Yes 

20 No 

A OtherAJ,h 



J 

NTSB Accident/Incident Number 
National Transportation Satety Board 

FACTUAL REPORT 
AVIATION 

Complete this section for accidents involving fire. 

25 Ft re first Sighted (Location J 

1 0 Inside aircraft 

2 D Outside aircraft 

3 J'S:soth 

A Other 

26 Smoke Mask/Goggles Used 
(Multiple entry) 

1~No 
2 0 Yes 

3 0 Both 

4 D Difficulty in use 

A Other 

24 0 No fire involved (Go to block 29) 

27 Material of Clothes Worn 
(Multiple entry) 

1 0 Synthetic 

2 D Nonsynthetic 

3 D Fire resistant 

4)8(.Mix-synthetic and nonsynthetic 

A Other 

28 Exposure to Heat/Fire 
(Multiple entry) 

1 ~ Head/face 

218[ Arm(s) 

3~ Hand(s) 

4 ~ Leg(s) 

5 S Torso 

6~ Feet 

A Other 

1 Complete this section for accidents involving ditching/water impact. 29~ No water im~act (Go to block 36) 

~ Familiar Problems 1 Matrunctioned Equipment A Available c Used E G K 
Flotation Devices With Use tn Use With Use Damaged 

1 2 B 1 2 D 1 2 F 1' 2 H 1 2 J 1 2 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-Inflatable 

33 Cushion 

34 Time in Water 35 R~scued by 

A--Hrs. 1 0 Boat 3 D Helicopter 

a __ Mins. c Other 2 0 Airplane 4 D None A Other 

I 

I Occupant ln1unes-Comp/ete applicable parts for survivors and nonsurv1vors. 

Items 36 thru 39 apply ONLY to flight crewmembers. 

36 MedicaUon Prescribed 37 Medication Being Taken 38 Medication/Drugs Found 

1 0 No 1)(No 1,)i(No 

A Yes (Specify: ) A Yes (Specify: ) A Yes (Specify: ) 

B OtherUrJ(. B Other B Other 

39 Pre-exlatlng Dlaease Found at Autopsy 

1 0 No autop~y performed 

2~onereported 
A Yes Specify: B Other 

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

40 To11.lcology.(Multiple entry) 

1 D Not ordered 3~ Ordered-performed 5 0 Embalmed A Of~~' 2 0 Not ordered-performed 4 D Ordered-not performed 6 0 Specimen not av 1 a lable1unsu1table for analysts 

"TSB Form 6120.4 Suoolement K 11-R41 
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National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

NTSB Accident/Incident Number 

Results of Toxlcologial Analyses-( Complete as applicable for survivors and nonsurvivors.) (continued) 

A Test Results 
Substances 

1
Positive 

2 
Negative 

8 
Other 

c Level of Substances Found 

41 Ethanol (Alcohol) x 
42 CO (Carbon Monoxide) x J_ 
43 hb (Hemoglobin) ur-1( 
44 HCN (Hydrogen Cyanide) Urvtf.. 

45 Acidic and Neutral Drugs x 
46 Buie Drugs x 
47 Mert)uana x 
48 (Specify) 

List any additional toxico/og1cal substances discovered below. 

Mg% 

% Saturation 

gm% 

Microgram/mt · 

~ Substance B Level of Substances Found A Substance B Level of Substances Found Code Code 

t9 56 

.iO 57 

;1 58 

52 59 

53 60 

)4 61 
(Specify) 

55 62 
(Specify) 

Tox1colog1cal Substances/Codes M1•1t11101 052 
Acetamenopl'len 001 Cocaine 018 lm1pramme 035 ~~1111 pho'<' 053 
Acetaldet'lyde 002 Codeine 019 lsopropanol 036 M~Oilzep.im 054 
Acetone 003 Des1p<amone 020 Kel.irnino 037 Nu.:u11ttp oss 
Amo•apine 004 D•ueparn 021 L1dUCt'\1nu 031 Nurt• 1pf'f'hl\P 056 
Am1trop1yhne 005 D1hydrococle1none 022 lo•.•pu1p 047 (),1,,l/Pp,un 057 
Am0Daro11a1 006 01phe11hyOram1ne 023 Ml'clul11i.trone 039 Pt1n1.tt1• •.• 11t• OSI 
Ampnetam1ne 007 D1phenylhyOan101n 024 MPpe1101ne 040 Pl1t•"t1t,i11t11L•t °" Benzoylecgon1ne 008 Do•11P1n 025 MP.phelll<'• """P 041 ~ 1 'l 1l ,\IPll' 060 
8rompheniram1ne 009 

Desal~ylllurazeo,111• 026 Meprooilmale 042 I· \••J;.lu•r,1 061 
8Uli1ID1!al 010 OemoAAparn 027 Metlli1no1 043 ... , l1,1rPil,,1 062 
BulaD11rOtlitl 011 ElhChlorwno1 028 Melh,10onP. 044 Tt,,11J,1,11.1• 063 
Ca Ilene 012 F l11n1trazep;1m 029 Mr1nr.mpneli\m•llP 045 ?1·111,1.'t·$·.ll' OM 
Cannab1no1ds 013 Fiurazepam 030 MPlh;n111;itunr ()46 N11f(J1.1~·1·\l.,Hl• ogs 
Ct'llorazepate OU F l11phenaz1ne 031 ~1Pth't·lt'll\'fj11 1 •• 1111 048 P1·nte1h.uhit.t1 OM 
Ct'lloro1azepO••de 015 Glulelh1m•Oe 032 Pt1f~t,tnt1111· 049 Pti.,111.rc 1101111• 0'7 
Chlorprienfetmine 016 Ha1ope11001 OJl M1•ttiy1l•t1t•1•1n.1·1· O!MJ P••tttlll1UH~11,1/ll\(• ow 
Clonazenam 017 He•utlartlllitl OJ.4 ,.A;'1•1,pf'f'll1t 051 ''•.l.'t'J1d01 OH 
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NTSB Accident/Incident Number 

National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

s3')(.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.) 

E F G A Body Region B Aspect C Lesion D 
System: Organ A.LS. Seventy 6 ln1ury Source 7 Source of Oat 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

~ody Region • A 

01 Head (Skull. scalp. ears) 
02 Face (Forehead. nose. eyes. mouth) 
03 Neck (Cervical spine. C1-C7) 
04 Shoulder (Clavicle. scapula. inint) 
05 Upper limb (Whole arm) 
06 Arm (Upper) 
07 Elbow 
08 Forearm 
09 Wrist 
10 Hand-fingers 
11 Chest (Antenor and posterior nbs) 
12 Abdomen (Diaphragm and below) 
13 Back (Thoracs1c spine T1-T12) 
14 Back (lumbar L 1-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 
86 Injured. unknown region 
99 Other 

Aspect Of Injury • B 

01 Right 
02 Left 

88 Injured asP,ect unknown 
99 other 

Lesion - C 

01 Laceration 
02 Contusion 
03 Abrasion 
04 Fracture 
05 Concussion 
06 Avuls1on 
07 Rupture 
08 Sprci1n 
09 D1slocat1on 
10 Crush 
11 Amputation 
12 Burn 
13 Fracture and d1slocat1on 
14 Severence (Transect1on) 
15 Strain 
16 Detachment (Separation) 
17 Perforation (Puncture) 
88 ln1ured unknown lesion 
99 Other 

System/Organ - D 

01 Skeletal 
02 Vertebrae 
03 Joints 
04 D1gest1ve 

NTSB Form 6120.4 Supplement K ( 1-s11 i 

05 Liver 
06 Nervous System 
07 Brain 
08 Spinal cord 
09 Ears 
1 O Arteries veins 
11 Heart 
12 Spleen 
13 Urogenital 
14 Kidneys 
15 Respiratory 
16 Eye 
17 Pulmonary: lungs 
18 Airway 
19 Muscles 
20 lnlegumentary 

Source of Data - G 

Otf1c1al 

O 1 Autopsy records with or without 
hosp1tal1 medical records 

02 Hosp1tal1medica1 records 
03 Emergency room records 
04 Private or treating phys1c1ans 

Unoff1c1al 

05 Lay coroner 
06 E.M.S. personnel 
07 Interviewee 
08 Police 
09 Other source 

21 Thyroid (Thyroid or other endocrine gland) 
88 Injured. unknown system or organ 
99 Other 

Abbreviated Injury Scale - E 

00 Not m1ured 
01 Minor 1n1ury 
02 Moderate m1ury 
03 Senous 1n1ury (Not ltfe-threaternng) 
04 Severe 1n1ury (Llfe-threaternng survival probablel 
05 Cn11cal iniury tSurv1val uncertatnl 
06 Maximum !untreatablel 
07 ln1ured (Unknown seventy I 
88 Unknown 1f in1ured 
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NTSB Accident/Incident Number 
National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

Injury Source List - F 

01 Windshield 
02 Windshield frame 
03 Window 
04 Window frame 
05 Instrument panel 
06 Side console 
07 Center console 
08 Control stick/cyclic stick 
09 Collective 
1 O 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-seatbeltltiedown 
21 Restraints-shoulder harness 
22 Unsecured item(s) in cockpit 
23 Unsecured item(s) in cabin 
24 Other occupants 

74 Death Due To Fire/Smoke 

1 0 Yes 

2)(No 
A Other 

NTSB Form 6120.4 Supplement K (1-84) 

25 Ground/runway 
26 Unsecured seat(s) 
27 Outsiae 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 Extenor aircraft surface 
38 Engine 
39 Wheel/tires 
40 Ground vehicle 
41 1 oxic/nox1ous/1rritant 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 

75 Death Due To Drowning 

1 D Yes 

2XN0 
A Other 

Page 
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NTSB Accident/Incident Number 
National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

1 Seat Noi;:2 2 Position 3 Age 4 Height 5 Weight 

1 ~Pilot in command 
For non-

A&Yrs h7 16 t; A t1 survivable Inches Lbs 

B If Seat Unknown Enter 2 D Second pilot accident, B Under 24 mos .. enter A Other A Other 
Persons Name 3 D other crewmember goto months 

J 05 £.e.tl r:l: Co <j_ 4 D Passenger block 36 C Other 
C Other A Other 

6 Injury Index 

1 0 None 

7 Condition Prior to Accident 8 Phy1ically Handicapped 9 Seat Belt Adlustment 

1 0 Not fastened 

1 O Shoulder Hameu 
(Multiple entry) (Multiple entry) 

1 )3:smoker 1~No 
2 D Blind 

2 0 Loose 
3 0 Snug 

Adju1tment 

1 0 Not fastened 

2 D Loose 

2 0 Minor 

3 0 Serious 

4.}8 Fatal 

2 D Language difficulty 

3 0 Pre--€xisting disease 

4 0 Prothesis 

3 D Mobility impaired 

4 D Deaf 

4 0 Tight 3 0 Snug 

5 J8I Fastened- 4 D Tight 

A Other 

11 Knew Impact/Accident Coming 

1 0 Yes 

2 D No 

A Other ()1">.11 

14 Exit UMd 

1 9' Did not escape 
2 0 Split in fuselage 

A Exit number (use diagram) 

B Other 

16 Briefed on Emergency Proceaures 
(Multiple entry) 

1 D No 

2 ~ Before takeoff 

3 0 Before impacVaccident 

A Other 

A Other 

12 Braced tor Impact 

1 D Yes 

2 D No 

A Other Ut""VK. 

Exit Diagram 

CL 

1L 

2L 

3L Cabin 

! 
17 Evacuation Aided by 

(Multiple entry) 

1 D Passenger 

2 D Crew 

3 D Bystander 

4 D CFR personnel 

5 D Unaid 
A 

Complete this section if oxygen was used. 

21 Type of Equipment 

1 0 Supplemental 

2 D Portable 
A Other 

ITSB Form 6120.4 Supplement K (1-84) 

22 D ilficulty In Use 

1 0 Yes 

2 0 No 

A Other 

Tightness Unknown 

6 D Not seated 
7 D Seat not equipped 
A Other 

5 .El Fastened
Tightness Unknown 

6 0 Seat not equipped 
A Other 

13 Direction of Movement at Impact (Multiple entry) 

1 [S Forward 3 ~ Upward 5 0 Left 

2 D Rearward 4 D Downward 6 0 Right A Other 

CR 

2R 

3R 

l 

Use following codes for overhead 

hatches 

Cockpit 99 

Cabin 88 

Tailcone 77 

15 Escape Hampered by 
(Multiple entry) 

1 D Not hampered 

2 D Smoke 

3 D Heat 

4 ml Injuries 

5 D Trapped 

6 0 Darkness 

7 0 Debris 

8 0 Disorientation 

9 0 Difficulty Using Exit 

A Specify----
B Other 

18 Injured During EvacuaUon 

1 D Yes 

2 D No 
/ 

/ 

A Other-1ll /IJ 

23. Type of Oxygen System 

1 0 Solid state 

2 D Gaseous 

A Specify 

8 th 
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National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

;omplete this section for accidents involving fire. 

5 Fire Fi"t Sighted (Location) 

1 D Inside aircraft 

2 D Outside aircraft 

3)?1 Both 

A Other 

26 Smoke Mask/Goggles Used 
(Multiple entry) 

1 )?J' No 

2 D Yes 

3 D Both 

27 Material of Clothes Wom 
(Multiple entry) 

1 0 Synthetic 

2 D Nonsynthetic 

3· D Fire resistant 

NTSB Accident/Incident Number 

24 D No fire involved (Go to block 29) 

28 Exposure to Heat/Fire 
(Multiple entry) 

1 ltJ Head/face 

2~ Arm(s) 

3 KJ Hand(s) 

4 0 Difficulty in use 

A Other 

4. ~Mix-synthetic and nonsynthetic 

A Other 

4 .2J Leg(s) 

5 El Torso 

6 j?J Feet 

A Other 

~omplete this section for accidents involving ditching/water impact. 29 No water impact (Go to block 36) 

E Familiar 
With Use 

C Used A Available 
- Flotation Devices 

G Problems 
In Use 

1 Malfunctioned 
With Use 

K Equipment 
Damaged 

2 e 2 D 1 2 F 1· 2 H 1 2 J 1 2 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-Inflatable 

33 Cushion 

4 Time in Water 

A--Hrs. 

B~_Mins. C Other 

35 Rescued by 

1 D Boat 

2 D Airplane 

3 D Helicopter 

4 0 None A Other 

:>ccupant Injuries-Complete applicable parts for survivors and nonsurvivors. 

tems 36 thru 39 apply ONLY to flight crewmembers. 

i, Medication Prescribed 

1 0 No 

37 Medication Being Taken 

1 )it. No 

38 Medication/Drugs Found 

1.)(No 

A Yes (Specify: ---------. 

B Other U,.VI< 
A Yes (Specify: --------

B Other 

A Yes (Specify: ---------
8 Other 

9 Pre-exlatlng 011•••• Found at Autopay 

1 D No autopsy performed 

2 J8- None re~rted . 
A Yes Specify: B Other 

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

~ Toxicology (Multiple entry) 

1 D Not ordered 

2 D Not ordered-pertormed 

3 ~ Ordered-performed 

4 D Ordered- not performed 

SB Form 6120.4 Supplement K (1-84l 

5 D Embalmed 
6 D Specimen not ava1lable1unsu1table for analysis 

A Other 

Page 2 



NTSB Accident/Incident Number 
National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

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

A Test Results 
Substances C Level of Substances Found 

1
Positive 

2 B 
Other Negative 

41 Ethanol (Alcohol) x Mg% 

42 CO (Carbon Monoxide) x ~ % Saturation 

43 hb (Hemoglobin) U/\Jf< gm% 

44 HCN (Hydrogen Cyanide) Url/( Microgram/ml 

45 Acidic and Neutral Drugs x 
46 Bak: Drugs x 
47 Marijuana x 
48 (Specify) 

List any additional toxicological substances discovered below. 

1 
Substance 

Code B Level of Substances Found A ~ubstance 
Code B Level of Substances Found 

'.19 
01~ (/,,.....,/( 56 

;o 055 u .N/L_ 57 

;1 58 

i;2 59 

)3 60 

·~ 61 
(Specify) 

35 62 
(Specify) 

Tox1colog1ca1 Substances1Codes Mt 1ntllui 052 
Acetamenophen 001 Cuc.1111e 018 trr11p,Mn1ne 035 f.,1\.1q1h11lf' OS3 
Ace1aldehyc:le . . 002 Codeine 019 tsop,op.ino1 036 MPdazep;un 054 
Acetone 003 ~es1ptam1ne 020 Ket amine 03'7 l\hcot1111• 055 
Amo~ap1ne 004 01a1epan1 021 L•clOC,lltl<' 038 N11tl•1111~1111p 056 
Am1111ptyhne 005 Q,r1vclf0Co<letnone 022 l1 •1'dCllllP 047 o-..ttt'P·•n, 057 

Pt 1f1t;'.'t' .. tH• OS8 
~'t\fll\llh,ltf'1t,,1 ost 
~'11 ~ ·''"t' 060 

AmollarD1tal 006 01pnennyor11m1ne 023 Me<:1041i.11cmc Olli 
Amphetamine 001 01pneny1nyo;1n10111 024 Meper10inr. 040 
Benzoylecgon1ne ooa oo.epin 025 Mepnente1n>1nP 041 

1. ...... ,111•t11 061 

'" •l'dll'•t.•• 062 
11

•01:!.lo•I••' 063 
1•1·.t;t•;.111 OM 

t.;.1tl)1i1,•t•p.iU• 065 
P1·nll1l'l,\ttl1t.t1 066 
Pt 1•nt ,._ hc1int• 067 

Brompheniramine 009 Desai~ y11Jura1ep.1r1• 026 MPoroDarn111e 042 
Blltalll1lal 010 Oemo;t.;1p;irn 027 Mc1nano1 043 
Butallarbtlal 011 Etncrllorvyno1 0211 Mrtn,1oune 044. 
cauene 012 Fh,nt11aLept'im 029 MPtnrtmohetnri11ru• 045 
Cannab1no1ds 013 

F '''' azepam 030 \1t'll'il\lUillO"(< 046 
Cnlorazepate 014 F 1upnenal1ne OJI ~.\t\Ui, •l'ltt•C'Ltt• ,,Ul1 048 
Cn1aro1uepo•10e 015 Gl11tetn1m1cle 032 PH•"l.lfl'01t~ 049 

P•·••111J1n1pf1.t/11\t• 06I 

f'•.t/PJl,\tll OH 
Cn1oronen1erm1ne 016 Haloperidol 03:1 M•ltt•;.1CP't'lldJd 11· 05(J 
Clonazen~m 017 

He•onaro11~1 034 • .. ~i•H• ,,., VllJll 051 
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NTSB Accident/Incident Number 

National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

63 ~For multiple extreme traumatic injuries, check box. and go to next applicable supplement. 

Occupant tn;ury Coding Chart (Complete for survivors and non survivors. as applicable.) 

E F G 
A Body Region B Aspect C Lesion 0 

System/Organ A.l.S. Seventy 6 Injury Source 7 Source of Oat 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

~ody 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 Elbow 
08 Forearm 
09 Wrist 
10 Hand-fingers 
11 Chest (Antenor and posterior ribs) 
12 Abdomen (Diaphragm and below) 
13 Back (Thoracs1c spme T1-T12) 
14 Back (Lumbar L 1-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 region 
99 Other 

Aspect Of Injury • B 

01 Rtght 
02 Left 

88 Injured aspect unknown 
99 Other 

Lesion· C 

01 Laceration 
02 Contusion 
03 Abrasion 
04 Fracture 
05 Concussion 
06 Avulston 
07 Rupture 
08 Sprain 
09 D1slocat1on 
10 Crush 
11 Amputation 
12 Burn 
13 Fracture and d1slocat1on 
14 Severence (Transect1on) 
15 Stram 
16 Detachment (Separation) 
17 Perforation (Puncture) 
88 Jniured unknown lesmn 
99 Other 

System/Organ - D 

01 Skeletal 
02 Vertebrne 
03 Joints 
04 01gest1ve 

NTSB Form 6120.4 Supplement K (1-B4J 

05 Liver 
06 Nervous System 
07 Brain 
08 Spinal cord 
09 Ears 
10 Arteries veins 
11 Heart 
12 Spleen 
13 Urogenital 
14 Kidneys 

Source of Data • G 

Official 

01 Autopsy records with or without 
hosp1tal/med1cal records 

02 Hosp1talimed1cal records 
03 Emergency room records 
04 Pnvate or treating phys1c1ans 

Unoff1c1al 

15 Res pt ratory 05 Lay coroner 
16 Eye 06 E.M.S. personnel 
17 Pulmonary/lungs 07 Interviewee 
18 Airway 08 Police 
19 Muscles 09 Other source 
20 lntegumentary 
21 Thyroid (Thyroid or other endocnne gland) 

88 ln1ured. unknown system or organ 
99 Other 

Abbreviated Injury Scale - E 

00 Not m1ured 
01 Minor m1ury 
02 Moderate m1ury 
03 Senous 1nfltry (Not life-threatening) 
04 Severe in1ury (Life-threatening survival probable) 
05 Critical 1n1ury (Survival uncertain I 
06 Maximum !untreatable) 
07 ln1ured (Unknown seventy) 
88 Unknown ti m1ured 

Pag 



NTSB Accident/Incident Number 
National Transportation Safety Board 

FACTUAL REPORT 
AVIATION 

Injury Source List - F 

01 Windshield 
02 Windshield frame 
03 Window 
04 Window frame 
05 Instrument panel 
06 Side console 
07 Center console 
08 Control stick/cyclic stick 
09 Collective 
10 Control yoke/column 
11 Throttle quadranVlevers 
12 Rudder pedals 
13 Ceiling 
14 Sidewall 
15 Floor 
16 Fuselage framing/structure 
17 Table 
18 Seat · 
19 Seatback tray 
20 Restraints-seatbelVtiedown 
21 Restraints-shoulder harness 
22 Unsecured item(s) in cockpit 
23 Unsecured item{s) in cabin 
24 Otheroccupan~ 

74 De•th Due To Fire/Smoke 

1 0 Yes 

2){:No 
A Other 

NTSB Form 6120.4 Supplement K (1-84) 

25 Ground/runway 
26 Unsecured seat(s) 
27 Outsiae 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 aircratt 
36 Propeller/rotor blades 
37 Exterior aircraft surface 
38 Engine 
39 Wheel/tires 
40 Ground vehicle 
41 Toxic/noxious/irritant fumes 
42 Fire/radiant heat 
43 Flying glass 
44 Door/hatches 
45 Acceieration forces 
46 Exposure 
47 Glare Shield 
48 Eyeglasses · 
88 Unknown 
99 Other 

75 Death Due To Drowning 

1 0 Yes 

2)(,No 
A Other 

Page: 



3 

4 

5 

6 

7 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

NTSB Acddentllnddent Number 
Natlonm Tranaportdon S8fety 808l'd 

FACTUAL REPORT 
AVIATION 

F 
D E Non- G 

Crew Passenger Occupant FAA 

x 

H Degree of Injury 

' 3 2 1 
Fatal Senous Minor None 

NTSB Form 1120.4 Supplement S (1--M) 
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· a. 0 Helicopcer 

Daot ..... W•"VMMWMN 
Ore.alnleMCMIOIY) 

(!) ~ -31~ 7'f 2. Model 

FM111. Ull.U1, ta.135 ......... --....... 
1.QSchedu19d 
2.0 NGnSctw.tulltd 
3.0~ 
•. D lftt.l'ftldonat 
fi.Ql'n-.nglf 
&.OCugo 
7. Spedfy -----

9. lfl lnltMMnlA#tHM 
7.Cf l.........,.H•HcopW 
.. 0 GroundlMtnJCSJr 

t. Spedy -----

MNtal C.rtlftcate 

1.Q Norw 

2. Cle•1 

~Ofa...tMedic91 

3, D c;:1 .. z lMIDIY) 

•· 0 .. 3 0 ~ -13 - 5 03-,:l.o-t 
IMI,.. Of Injury 
,,D Nane :tg Minor 
3. S•rlous 
4, . JSml-4 ...... u.-
1 .,;m v .. 
2.0 No 

Fl ,,_ 

Pilot In Command c.-.c> 

Cetllmlelte41J 
1 !itS•udent. 
:2.[JPriv"e 

--••••r.._ ......... 
1.QI: v. 
2. NO 

l.QComm~el 

"· 0 AlrUne Tnnt.pQt"t 

'---A1Cofttn:llaAtTfmeOf Mcidem 

1.0 ~otlnCammand 3.0 8omrllab 
Z.0 Second~k>I 4.0 Non-PILot 

5, D Flight lnsttum>r 
1.QF15ghtEngjn..,. 

... ,..2 

7.QMtlilllry 
1.QForetgn 

....... ~ .... 
11.0 NoOnl 1~ Va 

z.a No 

Glider 
Ugheer 

Tha Air 

9. Hon. _______ _ 

10. SpecifV -------
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e,r--~:L~~,.~1:1.:...'.I_.~-~·-~~~f .. :::.:~-=-\>:-::~-=:-:-,:" .· ;- /. : ·~ ...... ,' '": .. ;::·.~~~~·~1-:~E'!r;:-.:,_&J#lllC 
........... , .................... .. ... I ......... 
1.0 NOM i. D Mellcopter , • CJ '*-'• 1.QN ... e. D .lnlttumeftt~,.. 
2.(J SlngldngineUnd 7.D GUdllr 2.[J "Alr)allne 2. O Alrpl•e 1.E. 7. D lnlll'rlllnlM Helicopter. 
3. O Single Engine Se• II. CJ free Bellocn 3.Q Hlfioapcer 3.0 AiqMne M.E. 8.0 Groundl~r 
4. O MuHl•""ne Lana 9.0 Ainhlp •. o ...... •• Sp.dfy 
5. ["'] Muld.nafntt Sa ·-· 10. o Gvrootane !.tl Gld• ,,,......._..,....._,,..,....,.ma n..Ot ....... AteM-..W .. Airc:Nft AtA ·NoNJ3. 

Or ...... 9'tatAIDITI 1. M9ta 
NI+ 2. Modet 

,.......c.tll-19 o .. OflHlMMleal ~ DllMOfllltll 

1.0 None 3.0 a •• 2 
(MIDIVI 

oJ~3!-9b' 
: 

2.0D' a. .. 1 <&.CJ Cla•3 w.... 

De9fMOI~ .... ao.. ..... ---~~'llUt• 1.0 Mone 3.Q Seriou• 1.Qf L9ft 3.Q c.nw 1.Q RHr 1av .. 
2.0 M"'ar 4.Ql Fatal 2.0 Ngftt '·RI Frvnt 2.0 Na ....... 81-ouW.H•"' .. ......... " .......... .....OfNotFUet.tll ............ ,. • 
UMd .,..bM (hed 

; 1. 0 "'°' logbaalr 4Jn COmt*'IY 
1~Y- 1.1(! Y• 1JZl v. 2.0 ()perwtorsEMim•tw I.~ 
2.0 No 2.0 Ho 2.0 No 3.CJ ,M.._.. 

,.,.Mat. -'lrplane ~"8 In.um.- Uuhaer 
~tn... >JIAIC '. &Modet Single£ng1-.1 Muttillngtne Nlflht Adu81 Simuhmd ftoalrcf'llfl G._, Than Air 
Total Time ~.F 
&-tlDt '" Comrniad (PIC) c:> 
lnstru«or 0 
1'lM MlllcafM1)de' 
l...aatlD Dw. n ~ 

Lat 30 D.,. fluS 
Laat .,. w ..... ,.. D 

Other ........... ,...,....,. o.a ... Of tnturv ........ Non-.....,,. &Mt 4cldrea (Cltv li.St•ISJ Cttw Rwtn\ie - - FM F•I a.iausMlnor None 
, G- JJ~ J'J'")Hl ... II~ J. .~ n i:; A. If Re:; A•"~ PALI.( CT x ~"'1.-rAL 
2.. 

- ~ •r 

' 
3. t: 

4. 

5. 

8. . 
... ht . - . -r - '7·S;/.'.i~J#'"...i ,:-:-~- .. · ; .. ~~~~;7!••:,, .. ;I :~ • .. 

w Luc.,.....,... 
~~n.......,,a~ D••luaden J,.. (J (:.A L ........ ~ 

1. Al,,.,n ID DA g 1. e\lfl)On ID +,l//d':l./N.1- 1.0 Nan• .4..[J VMllFlt 
2. Clty11'1ac:. DA v.,..,,..vA ,. L.:•1-

rl.. 2.0.,,.,.._ z.o~ S.Jlt Campany (VfR) ' 
3. St•l8 .PL - 2. T1me ZoneE D.S ( 1StM9 1CJ"' .. 0 MOttary(VffU 

tf We..., Wa1 lnwohled. Stan K ~Idell .. W.. otrtMIM Or•_....._...,.._ W.. CMteled AM Hew It W.. AM:e.,.e ...... 

F3for;ar,Mu.t r-... l'uall'ype 
Qallona 1.0 lam 4.Q 11Mt5 1. Sp.cifv 

lf.J~I 
,,.. 2.8 1001.ow'u.d 15.CJ •A 
~ 3.Q 100/130 8.0Au~ 

~ I"""-. • Awy, ,,.,..,,_To o.pw&ure 

•'. 
w.....- .. ......... hi . ... .. ; .:. , .l" s!··~-~:. :\.' <.;:.~,~ .::;; ·<~:1::~~ ·.:~ .. ,:::~·'·· .... '. 
&o....OfWeeth•a..fom.-.n LitlfdCandtde• ~ T__,rA 
·~-WMthw<Ml••rtd'lltieftl --112:tM .... '37 1.Q Dwm 10 DU9k 5. 0 D•rt Night 

o~e.g .4 /tJ re t SJ.Ill~ .I i f)l't rt. Qt'1>ayognt •·O BriQtdU9ht I 
I 

, 

Patti 



SEP 22 '95 . 01 : 1 7PM ffiRl fLIGfT s:R'/ICES 
P.S · 

. . ..... 
. ... 

·W....IRlwautl•N"- · ... "-.!,,. t ••• ~- . . t···: .\ t ... ~ • - .. ~ .:·.~ . , .... ,._. -... ,~ ... ··: ... ·~· .. .. - .... ! .;.:.i .•. ::,_.._ ,· ... ·":;:" :···~:r ..... _, ~ .~ ...... _ 
''O.WPol• . Mirnetm avn..ow..a Cklludc.ndltlott 

5eftlng 1.JZJ ~- 4.Q °'9rQlt FeetAGL 

7 ¥- rf) :JO,tJr9 i.Q Scdeftld-Fe•AGL.' I. 0 Plftiel OtastuetJon 

3.Q Broken-FedAGL 1.Q ObRurred 
Wind '"fonntlion · -

AllMaktieftTo~ 1. Dlrtction I 80 Ty .. rr.dphdoll ~Ofl'Ndpit9dow 

:Z. Veloc1tv--S-1CTS 
NnH~ )./l},J/~ 

1.Q Ught 10 HmW\I' 

3. Gusta --- KTS 2.CJ Mod~• 4..SS*ffy __ 

TurW...,. CMllKlpte ecmvl 
. . . T . -

1.~ None 2. O l.ight 3.Q Moderaca .a, 0 Sewre !.O !xtnHn• &. 0 Clar Afr 1. D 1n Qouds 

n- To Mretlft Md°"*-::" 
O.,.- OI Nra_,. O.meti• Fire 
1.0 Non• 2. .' Minor 3. 0 Submntial 4)'f Onuoyed 1~Yn 3.0 ln·Fllght 

2.0 No 4JI" On Grou"d 

0..Cripttaft Of DI~ To Ail'et'llltt And 0th. Prapnty .. 
,,. 

~~ 
.. ,....,. 

~ -
i.o No TotlilTlm• 

2-0 Yes Us1 Thv N 1ma OfThe P•rt. Manuf aiatUfer. Pl rt No .. Seri•I No. 
>ind Deacribe The F•ilw• On Part M<>wrMut 

_Hours -Hours 

.. 
Cotli•lon "4eid.m 
tf Cotlun Accident Occurred Comolet• The Inf~ For Other Alra.n 

ReultmatJ•...n ~ ... ~. AhenlttTypa#Medel D.g,..ofAlrerllftl>Mtll91 

N ! __ ? r / t1 PIPER PA-3 ff 
,.c::J OMtro'Y'td 1l!r(i1nor 
.t..Q Su&:Msuftti•I '-ClNOlllt 

~ 

Revflnared Alrcrldt,PwMr ,...... 

PllotN.me Addreu Plal~ND. 

~=------ - .. ,. • .... ,• .. . ·-· .. . .. -
............. hlld 

1. 0 Outlid• PenQn(1I l.Q said• 5.Q a..odlrr 

2.. O Auxlfi•ry U;h0n9 4.Q "°". e. CJ Specify 

M""°'~ OI bk( ........ , .......... ,....._, Ot l'w• U .......... Of'The Foll: ..... 
1. Main Door --~ 2. A.u){iliary Door __ 3. Emm'a-nc:Y l!.tt -

........ M rt d rn •"- ,.. __ ., n.a.. ~ ..._. .._,,_.~ .. .. 
Op.,.tor10wner s.fer., Atcot11rnm.Wion COpc1on111 Entrvl 
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- ·-·-.c.-........ 
F9f' bata AdcAtiaM& Pltpt es... MmrnlMf'! l!xduai,,_ Of c.ltln AtMMnn CoM .... TM Pot .... W~ft: 

-- - Addr.-Nllnle . eND. 11119 

·-
~-> 
1.0 S.uden1 J. O Commerci•I 5. Cl ,Ught lnaructor 7. 0 rotelgn 
2.0 Priv••• 4. O AlrtlneTran•pon e. 0 Fllqht EnginNr I. Specify . 

RMiwp/EadGnamenta TotalAitht llm• l'llgtttTllfteTllle.AceWftt 

-,. .... fAA o. ~ , ... 
c.tJfl .... ) 
l.Q Sludanr J. O Comm•rcl•I 5. O Flight h,.trucior 7.0 Far9ign 
2.0 PrivMe '· 0 AlrUna Tr.m;port S. 0 AtohtEnginnr 8. Specify 

Aati.,.p/hdDrNm.m:t To•lfllhtTI,.. fllgl'ltTitMTitm~ 
: 

Name MACerttfk.lteNo. MIN.. 1111• 

~· .. 
1.0 &au~t 3. 0 Commer di I 5.0 Flight ln1ttuctor 7,0 Foreitn 
2.0 PrtYll~ •. O .Amine Tr11n9'>Qr1 a.o Fl~h1Ef196neer 8. S.,.dfy 

........ a/E.q ............. T'GUlft~ tlm• fltlltTI.n. Tw.A~ 

' " 

. 

.. 

.. 

I 
·1 
I 

t I 
l 

,.,. .. 

----·---· - . .....-.--.- -------··--·'1 



DoteOf 'Thf•~ 

() 
81petu .. Of ....... "'-'• llel*t Odwr ThM ~~-

1, SlgnaruN ---------------------------------------

2. r..,.,. Or Print N•me ~-----------------------------------

3. Tit~~~-~----------~~-~-------------------------------------------~-----
FerNID 

NTSBAa:W.nt He. 



FORM APPROVED FOR USE THROUGH 11/30/90 BY OMIJ NO. 31 

NATIONAL TRANSPORTATION SAFElY BOARD 
PILOT/OPERATOR AIRCRAFT ACCIDENT REPORT 

This Form To Be Used For Reporting Civil Aircraft Accidents 
Involving Commercial and General Aviation Aircraft 

One of AcddMrt Loe.I Time Zone Near .. t City/Place, State, Zip Code Bevatlon At Accident! 
IZ... FeetMSL 

If The Accident Occurred On A 

Proximity To Airport: 

1.~ On Airport 

2.0Within1/4Mile 

3. 0 Within 112 Mile 

4. D Within 314 Mila 

Airport Name , 
iVll..vJ~/Y\ VR..Al,A g,ekH 

Airport ldent 

2.0 Taxi 
Aln:ntft lnfonnatk>n 
RegistratJon Mark 

Al G. ""bS J A 
Type Of Aircraft 
1. ~ Airplane 
2. O Helicopter 
3.0 Glider 
4.0 Balloon 

landing Geer 

3.0 Takeoff 

4.0 Climb 

3>L/J 

5.0 Cruise 

6.0 Descent 
. . ... -'·' '·~ .. : 

Aircraft Manufacturer 

Pi r-
5. 0 Blimp/Dirigible 
6. O Ultralight 
7. O Gyroplane 

8. Specify ------

(24 HOUR CLOCK) 
___ feetMSL 

Information 

5.0 Withinl Mile 

6. O Within 2 Miles 

7.0 Within3Miles 

8. D Beyond 3 Miles 

Runway/Landing Surface And Conditions: R~ y I J 
1. Direction: I It> . 3. Width: tc:tJ 
2. Len th: 4. Surface: Mn, '/..- 5. Condition: 

7 · lil' Approach 

e.o Landing 

9. 0 Hover/Maneuver 

10.QAltitudeOfln·FlightOccurrence 100 Fee 

Serial Number 

Type Of Alrworthin .. Certiflcate 
1. O Normal 5. O Restricted 
2.1!1 Utility 6. O Limited 
3. D Acrobatic 7. O Experimental 
4.0 Tr1nspon 8. Specify------

CertMaxGri 

lf97tJ 
Am9teurBui 
1.Q Yes 

2.5a' No 

1. ti Tricycle-Fixed 4. D Tailwheel-Retractable 7.0 Skid 
No.Of Sots 
Flight/Cabin 
Crew~ 2. O. Tricycle-Retractable 

3.o'Tailwhee~ixed 
5. D Tailwheet-Retractable Mains 
6.0 Amphibian 

8. OSkitWheel 

9.Specify ~----~---~-
Pax __ _ 

Stell Waming System 
ln.UHed 

IFR Equipped Engine Type 

1.ar Vas 
2.0 No 

Engine Manufacturer 

Lyc.om1Nt>:J 

Type Of Maintenance Prognim . 
1. lif Annual 

1.Q Yes 
2.fit No 
Engine Model/SeriH 

2. 0 Manufacturer's Inspection Program 
3. 0 Other Approved Inspection Program (AAIP' 
4. D ContinuousAirwonhiness 
5. S cif 
Emervencv 
locator 
Transmitter 
(EL Tl ·Switch 

1.0 On 2.0 Off 3.IXI Armed 

Operator Of Alrcntft 
1. ~Same As Registered Owner 
2. Name 
3.DBS: 

1. (Z Reciprocating-Carburetor 
2. O Reciprocating-Fuel ln;ected 

Engine Rated Pow. 

1. ( l Z... Horsepower 
2. __ Lbs. Thrust 

Hours 

Hours 

Hours 
Hours 

TYJM Of Lut lnapecdon 
1.(Z Annual 
2.0 100Hour 
3.0 AAIP 

3. D Turbo Prop 
4. O Turbo Jet 

5.0 TurboFa 
6.Q TurboSt 

Type Of Fire Extinguishing 
System Used 
1.IJr None 

2.Specify ~-----~ 

Hours 

Hours 
Hours 

Hours I 

D•• Lastl~n Perfa a,_ ll-'1$: (M 

Time Since last lnspectior 
/3..f9 .. .. 

4.0 ContinuouaAirworthineH Airframe T I TI me 

Mod8l/s.ries 
C/f\-11-2.. 

Operated 
1.0 YH 

AddNU 

Serial Nusv_ber 
z. 7/ :> 

1. ig""Same As Registered Owner 
2.~~~--~~~~~--~~~~~~~~~~~~-

NTSB Farm 6120.112 (11/87) This form replaCH NTSB Forms 6120.1 (Re\f. 101n} and 1120.2 (Rev. 101nt. 



Operator fCertificate Number) Operator Designator (4 lettar Designator~ 

Purpoae Of Right And Type Of Opentlon 

Regulation Flight Conductor Under Operator Authority 
1.18JFAR91(only) 4.QFAR121 7.QFAR133 FAB121 FAA 133 
2. 0 FAR 910 5. 0 FAR 125 8. 0FAR135 1. 0 Domestic 6. O Rotorcraft 

External Load 
FAR125 

3. 0FAR103 6. 0 FAR 129 9. 0FAR137 2.0 Flag 
1-K~rpo~--:: .. ~~rr9"'T"':~--___.;;=---------------1 3. O Supplemental 

1 .KJPersonat 
2. O Business 
3. O Instructional 
4. O Executive/Corporate 
5. O Aerial Application 

Plot lnformnton 

6. OAarial Observation 
7. O Other Work Use 
8. D Public Use 
9.0Ferry 

' 10.0Positioning 

Piiot Certificate No. 

A 

FAR 135 
4. O On Demand 
5. O Commuter 

7. D Large Aircraft 
• FAR 129 

8.0Foreign 

3.0Commercial 5. O Flight Instructor 7. O Military 9. O None 
4. O Airline Transport 6. OFlightEnginaer 8.j8Foreign 10. Specify 

Rating(•, 
1.0 None 
2. ~ Single Engine Land 
3. O Single Engine Sea 
4.0 Multiengineland 
5. Multien ine Sea 
Type RatlngelStudent Endorsements 

Medical Certificate 

1.0 None 

Clau1 

>Wl5s.-p..,r. 

6. 0 Helicopter 
}.0 Glider 
8. O Free Balloon 
9.Q Airship 

10. G ro lane 

Dete Of Last Medicail 
tMID/Y, 

~//y/~t,. 

lnatrument Rating(•, Instructor Rating(a) 
1. 81 None 1. !J' None 
2. D Airplane 2. O Airplane S.E. 
3. O Helicopter 3. O Airplane M.E. 

4. O Helicopter 

Date Of Biennial FIJght Review 
Or Equiv•ient CMIDIY; 

w 

5. Glider 
BFRAlrcnft 

FAR12t.125#127,12 
Revenue ()penltlona 
1. O Scheduled 
2.0 Non Scheduled 
3.QDomestic 
4. O International 
5. D Passenger 
6.0Cargo 
7. Specify ---

&.o lnstrumentAirpla 
7.0 lnstrumentHelicci 
8. O Ground lnstructo1 

9. Specify ----

Date Of Birth (M/01' 

oz/(!-( /73 
DegrwOf Injury 
1.(S None 
2.0 Minor 
3.Q Serious 
4.0 Fatal 

s..t Occupied 
1.~ Left 
2.0 Right 
J.O Center 

4.Q Front 
5.0 Rear 

Person At Controla At Tim• Of Accident 

1. lilf Pilot In Command 3. O Both Pilots 

s..t Belt Avail• 

5.0 NoOne 1.g Yea 

S..ta.lt 
UMd 
1.13 Yea 
2.Q No 

Fii htTime 
Total Time 

Pilot In Command (PIC) 

Shoulder H•m ... 
Av•ilabte 
1.~ Yes 
2.0 No 

2. O Second Pilot 

ShouldtlrHameu 
UMd 
1.i!'J Vas 
2.0 No 

Second PHot ~At The nme Of Accident 
1. O Co-Pilot 2. O Dual Student 3. O Safety Pilot 4. 0 Check Pilot 

PltotNeme 

C.rtfflate(e) 
1 OStudent 
2.0Private 

Piiot Cenffk:ate No. 

3. O Commercial 5. D Flight ln~ructor 
4. D Airline Transpon 6. D Flight Engineer 

4. O Non·Pilot 2-0 No 

Source Of Pilot Flight TI me Information 
1. al' Pilot Logbook 4. 0 Company 
2. O Operators Estimate 5. Specify ---
3. O FAA Records 

Instrument 
Actuat 1mulated Rotorcreft Glider 

Ugh1 
Then 

5. O None (Pilot-Reted Passenger~ 

7. 0 Military 
8.QForeign 

9. None---------
10. Specify --------



Rntng(•, 
1.0 None 
2. O Single Engine Land 
3. O Single Engine Sea 
4. O Multiengine Land 
5. O Multiengine Sea 

6. O Helicopter 
7.0 Glider 
8. O Free Balloon 
9.0 Airship 

10. O Gyroplane 

Instrument Ratiftg{1t 
i.o None 
2. O Airplane 
3. O Helicopter 

•lltnletOr RMlng(at 
1.0 'None 
2.0 Airpl•neS.E. 
3. O Airpt1ne M.E. 
4. O Helicopter 
s.n Glider 

6. O lnltrument Airpla 
7. O Instrument Hal ice 
8. D Ground lnstructo1 
9. Specify ---

Type RstingaJStudent Endorsements Dmte Of Biennial Right Review 
Or Equfvelent (M/D/Yt 

BFRAIRr.tt 

1. Make -------

Medical Certificate 

1.0 None 

2.0 Clau1 

DegrH Of Injury 
i.o None 
2.0 Minor 

SMtlelt 
Used 
1.0 Yes 
2.0 No 

F11ghtTime 

Tot.I Time 

Dllte Of Last Medical 
(MID/Y) 

Umitatlonl 

3.0 Class2 

4.0 Class3 

3.0 Serious 
4.0 Fatal 

ShouklerH•m ... 
Av•i .. ble 
1.0 Yes 
2.Q No 

W•iv.,. 

6nt Occupied 
1.Q Left 
2.0 Right 

ShouldwH•meu 
Used 
1.0 Yes 
2.Q No 

Thi• Make Airplena Airpl•ne 

3.0 Canter 
4.0 Front 

All A/C & Modal Single Engine Multiengine Night 

Pilot In Command (PIC) 
lnltructor 

This Make/Model 

Last 30 Devs 

Last 24 Hours 

Non-

2. Model~----~--~ 

5.0 Rear 
SMt Belt Avail•tl 
1.0 Yes 
2.0 No 

SCMce Of Pllotfllght Time lnfonnation 
1. O Pilot Logbook •· O Company 
2. 0 Operators Estimate 5. Specify ---
3. 0 FAA Record1 

lnltnlment 
Actual Simulated Aotorcraft Glider 

Ugh1 
Than 

Name Seat Address (Citv & State) Crew Revenue Revenue 
Non

OccuDllnt 

Degree Of lniu" 

FAA Fatal Serious Minor t 

1. 

2. 
3. 

4. 

5. 
6. 

Fllatrt lllnerarv I • on· ... ··"' .. :::>:",_:":·· •. · ... ::·~:·· ..... ·~.):,.~'=-~"~ ·• ""Yi{i;~~~ .. ~~~~:~ .. ~ .~_:..:_.':!.· :~· ~.~ .:: · 

La•DepMture Point. Timeot DepM:ture Destination Fight Pl• Fled 
1. Airpon ID 44 J 1. nme l {.,:I 0 1. Alrpon ID ~ ~' J 1.a None 4-0 YFMFR 
2. City/Place fr.]Jf g7fiiik J!I - A,.. 

/ 
~ 2. City/Place ltlatA.JC..b. ui,. s.. ~ ~ O YFR 5. O Company (YI 

3. St•te ·f!: L_:_t~ 2. Time Zone f:;n;;rrYN 3. Si.te f"/f'iP_/J.4"' - 3.0 IFR 6.0 Militmry(YFA 

tr Weather Wee lnvotved. State " W•ath• Briefing Wu Obtained Or If WNther Reports W... Checbd And How It W• Accomplllhed 

D~y~a ATt~ c:'1cokeJ !Jv ~fYJ ratl/tJ 
F.-Onjloard At l..aat Takeoff 

50 G1llons 
or 

Pounds 

Other Servicn, If Any, Prior To Dep.wture 

Oil 

Soucie Of We.-thet' lnfornredon 
(PHotJOpentor. Wemther Observationt 

fuel Type 
1.0 80/87 4.Q 1151145 

5.0 JetA 
7. Specify ----

2.gJ 100lowlead 
3.0 100/130 6. O Automotive 

Ught Condition 

i.o Dawn 

2. rjf Daylight 

3.0 Dusk 

4. 0 Bright Night 

Page 3 

5. 0 D•n Night 

Vitlibllty 

Io+ Miles 



09WPoint Sky/Lowell Cloud Condition 
1.0 Clear 

2. ~ Scatteredl.~eet AGL 

3. O Broken '4 o6& Feet AGL 

4.0 Overcast ___ Feet AGL 

5. O Partial Obscuration 

6. O Obscurred 
Wind Information 
1. Direction ------

Restriction To Visibility Type Precipitation Intensity Of Precipitation 

2. Velocity KTS /\)(JA}Q, 1 
J , 

1 
¥') 1. 0 Light 3.0 Heavy 

-1/'<'.?N~ 2. O Moderate 4. Specify __ 3. Gusts KTS 

Turbulence (Muttiple entry) 
1. ~ None 2. O Light 

DegrH Of Aircraft D~age 
1. D None 2. OJ-, Minor ' 

3. O Moderate 4. O Severe 5. O E><treme 

3. D Substantial 4. D Destroyed 

Description Of Damage To Aircraft And Other Proparty 

Prt)r~tter - +,, S<EfdM4tJ-t1 +do!Mfa. 

Mechanical Malfunctlon FilluN ,. 
1 . .ai No 

2.0 Yes List The Name OfThe Part, Manufacturer. Part No .. Serial No. 
And Describe The Failure 

CoUlsion Accident 
If Collison Accident Occurred, Com late The Information For Other Aircraft 

Registration m1rk Aircraft Manufacturer AlmaftType/Model 

A41'() 5f4-kr I IAM t 11eR. c 
' 

Registered Aircraft Owner 

E tttlu y, /)., iJ} /e AeM if}rtrJ..ftea ( UAl 1 r,k1J1 

Addrna 

•· .... :r:. ..... 

Aaamanc. R-.ived 

6. O Clear Air 

Rre 
1.0 Yes 
2.ll(No 

On Pan 

__ Hours 

7. D In Clouds 

3. 0 In-Flight 
4. D On Ground 

Tota&Time 

At Overhaul 

__ Hours 

Degl'ftOfAlrcraft Damage 
1. ~ Destroyed 3. O Minor 
2. O Substantial • 4. O None 

.. -.~; 

1. g' Outside Per'1o~(s) 3. 0 Slide S. 0 udder 

2.0 Auxilierylighting 4.0 Rope 6. O Specify-----------

Method Of Exit (Sj.Me Appro•hMt• Number Of Persons U8'no Each Of The Following) 
1. Mein Door ~ 2. Auxiliary Door __ 3. Emergency Exit __ 





For Each Additiorull Flight Crew Member. Exduaiv• Of C.bin Attenenbl Com~ The Following lnform•tion: 

Name 

certfficate(•) 
1.0 Student 
2.0 Private 

Rating•/ Endorsements 

Certificate( st 
1. 0 . Student 
2.0 Private 

Rnings/EndorMments 

N•m• 

Certtflcate(•) 
1.0 Student 
2.0 Private 

Ratings/Endorsemenu 

FAA Certificate No. 

3.0 Commercial 
4. O Airline Transport 

5. O Flight Instructor 
6.0 FlightEngineer 

Total Right Time 

FAA Certificate No. Addr-. 

3. D Commercial 5. O Flight Instructor 
4. O Airline Transport 6. O Flight Engineer 

Totat Right Time 

FAA Certifie11te No. 

3. O Commercial 5. O Flight Instructor 
4. O Airline Transport 6. O Flight Engineer 

Toul Right Tlrne 

Page 5 

7.0 Foreign 
8. Specify------------

Right Time Thi• Accident 

7.0 Foreign 

8. Specify -----------

Right Time Thia.Accident 

Titl• 

7.0 Foreign 

8. Specify ------------

Right TI me This Ain.:nft 
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D.UOfThia~ 
,. ,,.. J 
_ I - O y - <- ..J t._ 

1. Signature 
Slgn-OfP-..~~ 

2. TypeOrPrintN~~ ~% 
3. n11e R~h S ~ wr:fu) 

NTS8 Accident No. 

Pagel 

.. · 
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09/20/1995 13:59 9044277354 K.S.G-ASER 

Date : 09-19-95 
From : Bill Gluer CFl-ASC 
To : Jeff'Kennedy ASI 
Subj. : Midair 34J 

Mt. Kennedy> on l.5Septembef95 at approximately 04;50 p.m., I witneased the midair 
collision of the Embry-Riddle Tampico and Tomahawk from Spruu Creek which 
occurred at New Smyrna Bdt. (341). This was the sequence of events as best u I recall. 

PAI%: 01 

My student and I had been in the traffic pattern for runway l l at 14J for apprmdmatcly JO 
minutes. There were not more than 7 additional aircraft in the pattern. Vmibility was 7-lo 
miles and the ceiling around 3000'. I believe all but the Tomahawk were dual traifling 
flights. While in the pattern I noticed one aircraft had an intermittent "hot" microphone. I 
surmised it was the Tamaha.wk because during the "hot" periods (some which lasted a 
maximum of one minute) there waa no cockpit chatter like one commonly hears duri1>1 a 
training ftigbt. My student and l landed jugt prior to the accident and were on the parallel 
taxiway to 11 taxiing towards the approach end of the runway. Two Riddle aircraft were 
in line to depart 11, and I believe it Wlll one of these pilots who first '4W \\'hat was about 
to happen and put out a warning call. M I beard the warning telling the Tomahawk to go 
around, I looked up to aee the two aircraft on short final at no higherthan200' AOL. The 
Tomahawk was directly behind and 3 <1 higher than the Tampico descending at a steeper 
.pproach anaic. Only a few scoonda had elapsed after the warning call was given whm it 
appeared the Tomahawk's propeller struck the Tampico'• emrnpenage. The Tampico 
immediately pitched up to a vertical awtude~ then snapped forward to a near vertical 
downline striking the ground from .-pproximately 1 SO' AGL. Upon Ullpact the Tampico 
burat into tlames. At no time did I observe cithet- aircraft attempt to m.:eeute an evasive 
maneuver. The Tomahawk pilot continued bis approach and landed uneventfully on l l. 

AB the coWaion oeairred, I took control of my aircraft, QUcd 34J Unicom and requested a. 
crash truck and ambulance and proceeded rapidly to the crash site. I shut my aircraft 
down, told my srudent to 9tay put and proceeded on foot towards the wreckage. AB I 
approached, I saw two male individwUs partially ejected through the front windaa'een .. 
Both occupants were obviously critically injured and some of their clothing was on fire. 
There was slight movement &om ~ but neither occupant Wab conscious. 'lbe left seat 
occupant wu extracted by me. It was at thi! time two Riddle pilots anived and I 
instructed them to drag him turther away from the burruug wreckage. I then returned to 
try and remove the right seat occupant, but ht was pinned in his seat ftom the waist down 
by the engine. The heat and fire wu so intense by this time I could not remain with this 
individual and I Md to retteat to a diRtJ\nce of at leaat 20'. About 4 minute1 had elapsed 
since impact whon the enicrget\cy crew arrived and began to contain the blaze. I later 
learned there wu a third occupant which I had not seen due to the tire. With the urival of 
the etne(gency personnel I gave my name to police offi.;er Hoover and returned to Vjntage 
Poops A Jct1

1 FBO with my atudent • O': 15 p.m .. 
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Being a pilot and Aviation Safety Counselor at New Smyrna airport I feel that 1 should 
provide you with some insight u to why this accident OOCWied. 

It bu been a long standing training pnctice at Embry-Riddle to fly an excessively long. 
wide pattern with a shallow (low) final approach. I have asked Riddle instructon and 
profeuor's the reasoning behind this practice, and have been given answers ranging from 
•a stabilized approach" to "training them to fly coDllllt'.rcl*1 (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 leada to daily i~idents of aircraft on a "normal" pattern •cutting 
oft" Riddle. Many pilots not fimiliar with Riddle's pattern get caught by auprilc on bue or 
tlnal with a radio Ql1J from a mgry Riddle pilot. Without prior warning, these uninformed 
pilots would never look for an aircraft u 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 nwmer. But I can guan.ntee if the Riddle pilot is flying a "normalh 
traftlc pattern he/she obtained their primary rating outside of Riddle. 

l am aure 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 a few 
of their professor's. Some profew>rs have told me they have di1Q1ssed it with thme in a 
position to change the training but to no avail. I did discuss the matter at a Chief Flight 
Instructor meeting at FSD0-15 with Mr. Acee Tacker (representing Embry-Riddle) 
approximately two years ago. It wu 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 o~ abeam the landing spot" patterns. 

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

In dosin& I know this was DOt the only reason for the accident, but I believe the type of 
traftio pattern. that Embry-Riddle tlie$ was a major factor in how it occurred. 

Bill Gluer 
1400 Tatum Blvd. 
New Smyma.Bch.10 FL 32168 
(904) 423..()952 

PA<E 02 



FORM APPROVED-OMB No. 004-R-5713 

NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, O.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_-_cl_,_,_?_s~~--~-~--------~
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RECORD OF [ ] VISIT [ ] CONFERENCE O.R Xi TELEPHONE CALL l~o CJ-/ 
Name s of person s contacted or in conference and location 
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S mbo 1 · I n i t I a l 

0 L\G tf 

====~======================================•=---•~====~a~=•~====== =======• a=-•-••• 
Digest 

Date Title I Signature 

~Tse Form 1320. 12 (5/70) 



NATIONAL TRANSPORTATION SAFETY BOARD Time Date 

RECORD OF 1 
• VISIT [ ] CONFERENCE OR [ ] TELEPHONE CALL 

Name s o contacted or in conference and ocation Rout in 
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Verification of radio operation an 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 melfunctiOn exists regarding the Pilots push-to-talk switeh 
wiring. The matfunction exhibited itself in the following manner: 

1. Uncommanded push-to-talk activation. (Synonymous with e stuck mika) 

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

~~ 
Aviation Safety Inspector 

TOTFL P.02 



0 
U.S. Department 
of Transportation 
Federal Aviation 
Administration 

October 2, 1995 

Mr. Jeff Kennedy 
National Transportation Safety Board 
Southeast Regional Office 
8405 NW 53rd Street 
Suite B-103 
Miami, Florida 3 3166 

Dear Mr. Kennedy: 

FLIGHT STANDARDS DISTRICT OFFICE 
10015 North Executive Hills Blvd. 
Kansas City, Missouri 64153 
(816) 891-2100 

RECEIVED 
OCT 5 1995 

NTSB-MIA 

RE: Aircraft Accident - New Smyrna Beach, Fla. 
September 15, 1995 
Socata T.B-9, N l l 7ER 
MIA 95 FA 224A 

I am in receipt of correspondence to you dated ~)eptember 28, 1995, and laboratory 
notebook concerning the inspection of the Bend\x/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 c·pened, 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, 

Gary L. Benson 
Aviation Safety Inspector, Avionics 



411iedSignal 
AEROSPACE 

September 28, 1995 

Mr. Jeff Kennedy 
National Transportation Safety Board 
Southeast Regional Office 
8405 N.W. 53rd Street 
Suite B-103 
Miami, Fla. 3 3166 

AlliedSignal Inc. 
General Aviation A\ionics 
-100 N. Rogers Road 
Olathe. KS 66062-1212 

913 ""'82 0-100 

RE: The examination of an aircraft radio removed from Socata TB-9, NI I 7E~ 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 burned and/or melted many of the electronic components on the circuit boards. 
As lam sure you are aware, heat is one of the worst enemies of solid state devices, overheating 
will destroy them very quickly. After visual1y 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 LC. 
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. 

Phil Goettel 
Air Safety Investigator 

enclosures 
cc: Mr. Gary Benson 



Rev. 1993 

LABORATORY NOTEBOOK 

Notebook No. : ___ Z_f 4---'----='1 ___ _ 

Assigned to: __ __._N~l l.___.7..___,,E=-1-3{2 __ _ 

Date: 5£PrE M.BEJ?-.. 2.81 I lf 9.S-

Use Nalge Cat. No. 

6301-1000 
to reorder. 

Copyright 1973, Nalge Company 
Printed in U.S.A. 

@ Pr1nred on recyc1ea oaoer 



2145 

-

~ : v .. _ __,_ -· _ . --· _To P ~. . / c---W 

• • •• I • ___ .__ •• ----- ..... •-·---• ___ .........t...._ ____ .;__, __ • --

. . ..... ·-·-··· ........ . 

. Z Bon-o·~ Vt~ 19.F .. IC_Al)Jb 

Ii.ft> Ul\/I r 15 9o _ 8WOL't /)~/tqO. ;~ //c:Ptrff//l..€-. ~----· : ..... .. 
Tlh4T. A./oA/c op /rt£ $~./J 5lr-/l"rC. Pc:v1c.6_~ ~1-.A. ______ _ 

. lffl-vc 5u~v1veD,. . . . .. . .... ____________ .. 

NQ Arr€MPT tJ~- M11JJE To lf€lDv~ &.ep~eci.lis,.. 
Jl/o tff£/IBLE /.AJ~/1-rto# 08;-;?-/N.€£) Fil..tJ>-t __ 
/A/.> _p,ffc_77 cr;U/ EX 1't7L-t I "'-I 11 Tt CrN OF UN I f, . . 

~ £N.t> OF UJ~ITTEN Ke-co;ei .. ~ 
Read and Understood By 

SinnPrl noito 



2 
PROJECT __ ~N~/ l:_____.Z~~'_[_&~------

Notebook No. 214 9 
Continued From Page--~---

\ .... 

f 
i 
! 
f 
! 
I . l 
I 

i· 

t 

!
'__ . :J;f 

. I 
. -8· -· -·-·" ·- .. ·-··-· 

! 

·--·· .. 1----~- -··- ~-

Read and Understood By 
u 

Signed Date Signed Date 

j 
I 





Nl/7£7(_ 

I : 
I ! I I :-+-r-r--t 

......... -~ ··~.. ,.. .. - ---.~-' __ 1 _____ .J .... 

-~:--'t 

--'.·-----!---+-~-----· -- .. , ............ ~ . .,,_,,,_;_ __ ----·-----·--· 
------;---:--1- ·--: ----L--J -

# 4 

! 
.. __J__. __ 

Notebook No. 2 { ~9 
Continued From Page ------

i 1 VCT0~77:·:---,-~--~~~ 

~--+--~-, ·( 0 ·~- >. -....... ,, -__ ._ .. 

r-~~--

~ ... ·~t 
-r---·--·-

l-
l _ .. _ 

-·----~· 

Read and Understood By 

Date 



Notebook No. 2141 
~ROJECT __ ____L__A.v-/-...+-/-4-/--1--7--"E=---g""----____ _ Continued From Page ------

'. • I - ... -...., ~---r .......... -t----··--'. ...... . 

I 
: . I 

~~t~==-s 

Read and Understood By 

I 

i 
··-j 

i 
l 

. ·! 

. -I 

I 
! 

·~·-·~ :I 
-- ---1 
~-···----J 
-----~ 

"---'="==----- --1 



NII 7 £:7<._ 
Notebook No. ~ t 4:1 

Continued From Page------

--+- --+----· 

I --- ·[-----~- ----·· 
I -+--L ___ .L 

i 1 
: I 

+- i ' : 

. --· ·+-+----+ 
: : I : i ·--r --+-" -:------;----:- -
' ! ! i ll 

-~· ----·-+---- -~--- ~---- '-~ ... 

.. -· ... ~ ·--------·-~-·-· ---·· ··--·r. 

1- -
l 

£ND 

Continued on Page 

Read and Understood By 

Signed Date Signed Date 



09/%2/05 15:4.0 !t~OT U8 6913 FA.A KCO 1Coo1 

Memorandum 
U.S. Department 
of Transportation 

Fedenl Aviation 
Administration 

9399 Airport Boulevard 
Orlando. FL 32827 

~ INFORMATION: Radar Data !or 9/15/95 Date: sept.21, 199S 

From:Air Traffic Manager 
Orlando International ATC Tower 

To: Rick Sheppard 
North Florida FSDO 15 

Reply to 
Attn of: 

P~r your request, Radar Data for 9/15/95 is not available since our 
Contineolll5 Data Recording was oft' line durinq that time. 

CC: Jeff l\e.nnedy, NTSB-Miam.i 

FAX TRANSMITTAL 

.~ 
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(36 &J?/~~D~Jf/.~ re({:.f!~~ Nj~fef/7/?;, i]_ql/.,, '3?1/4 , WHO BEING DULY SWORN, DEPOSES AND SAYS 

/; ) 
I/ I . If' - I ·/'. ' I ;'""\ • . / / ., ., I / - - /, / /1 
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CITY OF NEW SMYRNA BEACH 

BEFORE ME, THE UNDERSIGNED AUTHORITY, PERSONALLY APPEARED, Htclu1.f'I/ l1c.. 6/£w(f. 
ULL N ME AND AGE 

I 12 (__ D!u..t.)!e f'dh DIY'v c aac§7to. 321/'(' WHO BEING DULY SWORN, DEPOSES AND SA~ 
ADDRESS ANO TELEPHONE NUMBER 

.. 

·1orn to and subscribed before me 

'! undersigned authorltY,, this /G f ~ 

r;' ~~ ~¥~ -

I swear all information provided In the 

above affidavit is true and correct to 

the~~!. 
Affia t's lgn ture 

' ~ ., Jvff 
NA E (Printed or Typewritten) 



,.,,/,,,.. 

(TATE OF FLORIDA 

:OUNTY OF VOLUSIA 

CITY OF NEW SMYRNA BEACH 

DATE_· _qkJ'fS'~----
CASE NUz;;t""' 1.rtJ 1~01 

AFFIDAVIT 

PAGE NUMBER 2 cP:i_ 

BEFORE ME, THE UNDERSIGN ED AUTHORITY, PERSONALLY APPEARED, --+/l__,_._1 _che~ ..... f___./i.__c....__,f-=_.__,{.-'Y'r/t,__v_ff-+--L-L-NA-?-e-::<~N ...... o -AG_E __ 

~/~~~Q~~~~D~6-~~~~~~-r_u~~~a~~~i~v~<~~~~~~·~~-' WHO BEING DU~ SWORN, DEPOSES AND SA, 
ADDRESS AND TELEPHONE NUMBER 

worn to and subscribed before me 

151~ 

I 
ICO 

I swear all information provided in the 

above affidavit is true and correct to 



~FFIDAYIT ,,.,.--
r;f,\ TE OF FLORIDA 

COUNTY OF VOLUSIA 

DATE tff/Jr.J 
CASE NUMBER ~._,@f ~y<~ 

CITY OF NEW SMYRNA BEACH PAGE NUMBER I 

BEFORE ME, THE UNDERSIGNED AUTHORITY, PERSONALLY APPEARED, _ __.:C~H~l'-A.P __ H~o__,U:......::l>::...l. H~-----'-3-=-='2'-
FULL NAME AND AGE 

lf,.t,(l.v ~100t€ f1£(lo VN1V. 
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5 Sept. 94 

Dear Bob:. 

I am sorry this letter took so long to produce. I hope you will give these thoughts on 
landings consideration for including in the new Flight Training Handbook. This letter is an 
outline ofa.maga.rine article I hope to get published soon. Many of the considerations 
included have come from being involved in training many students from the primary stage 
to multi-engine piston and tulbine levels of training. I have had 1he 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 Jetter 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 beguIL I also believe two other things. A good landing is usually the 
end remilt 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 accoz;nplish more complicated· maneuvers satisfactorily if they moter a "baseline" 
maneuver first. 

I have heard instructors say to students to 91Use judgment" to figure out how to approach 
and land and to correct errors in the traffic pattern. I do not have a problem with this if 
the student has been taught the base line normal approach and landing first. I do have a 
big problem if the student does not have a base line to modify. The following discussion is 
my reconunendation for students. Learn a "base line normal" approach, traffic pattern and 
landing for normal situations. After mastering the fundamental nonnal 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 tum begins. 
The airplane should be at patt~m altitude and should be fl9wn at downwind speed. This 
speed should allow for flap extension and provide a good' margin above stall speed in 
medium bank turns. Use the medium bank turns 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. studeot does 
not inadvertently in~ease the bank to a steep banked tum requiring opposite control 
prmsures 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 

. easily set up in practice flying rectangular patterns. 

Speed 1n 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 

/'I 
··.' 
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soon as the tum to final is completed.· 1.3 to 1.4 Vso seems to work well for most small 
training airplanes. 

Pattern width on downwind is determined by deciding what speed to fly during the twns 
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 SO KIAS (assuming GS=SOKts) a 30 degree 
banked tum requires a tum radius of 1000 feet. 20 degrees of bank requires 1500 feet or 
radius. Since two turns are requirt.<l a total radius of tum requires 2000 to 3000 feet. An 
average bank of20 degrees is probably required when all is said and done c.onsidering that . 
any wind will require reducing the bank angle as the bJrn progresses downwind to base. It 
is important to have a base leg that allowa for some straight 6.igbt 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 consideratioas that must be decided ahead of time. 
Two consideration5 are of major importance. They are the descent ang)e you want to fly 
and the minimum altitude you want the student to complete the tum from base to final. 
Arguments oan be made for 400 or 500 feet. For purposes of this discussion 500 feet is 
the altitude to arrive at having completed the tum. If you have decided to teach a normal 
approach,1at a 3 degree final angle (VASI and ILS) then you have to know how far to be 
from the touchdown point at the completion of the base to final tum. 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, reqµired is about 1500 RPM. ·This amount of .pow« allows for 
correcting if you are too high and provides a satimctory power on approach·. ~ting· 
for wind is done by realiring that as the goundspeed decreases with a strong headwind the 
rate of descent must decrease in order to maintain a 3 degree approach angte. 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 n. pattern. The width 
of the pattern is already defined previously and the length .. offinal is detennined by your 
minimwn altitude for the base to final turn and the angle of descent you want to have on 
final. An important consideration for the length of the final Js 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 recosnize 
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 airplane landing configuration., pitch 
attitude and power setting must be achieved inunediately upon turning final As soon as 
everything is stable the student can then (and only then) look fot the area of non-

I'' "·I 
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movement to determine the approximate point at which touchdown will occur. This point 
is approximate beoause 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 turning final are slightly jn error then the touchdo'Wn point 
cannot be reached using 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 a V AS1 The only way I can see to do it is to 
momentarily steepen or Batten the approach angle, as the case may be, to intercept the 
three degree angle again. This is a guess at this point as 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 acbievo the proper descerit angle. 

I have heard people say to visualize the three degree angle. To date 1 have found no one 
that can explain how to do this without a VASI or some other means ofaJigning 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 
toucbdo~ the sroundspeed and rate of descent needed to fly the pre-detennined angle. 

The 0what controls airspeed and rate of descent" argument is always fun to have. 
However, I think that somebody should decide what we in general avie.tion should tea.ch 
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 situatio~ power controls airspeed and elevator controls 
flight path. We arc careful to point out to a student that if you are low and slow on an 
approach what do you do first? We teach to lead with power to maintain airspeed because 
the speed is going to decrea.se if you raise the pitch attitude and you will probably increase 
the rote of descent after the momentum change is complete if you don't make provision for 
maintaining your airspeed first. The important part of our disoussion 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 occurs until corrected in our s~dents is that they have trouble 
· maintainins airspeed during the base .to final tum. Most of the time the tendency is to 
increase speed. I always ask the student bow exactJy do you maintain speed in a 
descending tum. I think we should make this very clear in the new FfH. 

When we state how to control airspeed and rate of descent we need to consider the short 
range and long range training objectives. I have heatd and read all kinds of reasons (most 
of them make as~ point) why to use power for airspeed and pitch for flight path and 
the revene. An example ia the glideslope on the ILS. The reason stated fur using elevator 
for glideslope control is that you get a qu.iclcer and more precl$e reaction from the airplane 
when making a small change. Also, as long as the airspeed doesn't vary much then it iB 
more important to stay exactly on glide sJope 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 tho eKtending of flaps during a tum. 
Is this OK to do or should you wait until the tum 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 tum 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 tum because I want them concentrating on 
making a good steady airspeed tum whiJc 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. I 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 exc.eption of emergency landings). In any case we need some specific discussion in the 
FTH. 

I 

I think we need 10 come up with some more· detailed information for the student and 
instructor to use on teaching when nnd how to begin the flare. We flew C-172s at ERAU 
fur a long time and beginning a flare at l 0.20 fe.et produced a lot of float. The 'instructors 
all have a tendency to teJl the student to start at a much higher altitude. 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 ~tructors say 
begin the fiare as soon as you reach "tree top height" above the ground. I 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 fundamentals of a specific maneuver or 
procedure and include in the completion standards the requirement to use the 
fundamentals to accomplish more complex operations. 

Te.pching a consistent predetermined approach angle may help a student master. landings 
quicker due to the predictability of such things as runway perspective change an4 rate of 
closure with the runway. The rate of descent at 350 tpm or so will also help make for an 
easier flare transition. Seeing the same picture repeatedly until the 1andlngs are mastered 
seems to be a good way to instill the nonnal approach. Once this is mastered the student 



f'm 2S '$ 04:34R1 EIRJ FLIGIT SER\'ICES 

must be lead to other types of landings and different approaches. Having the nonnal 
baselino approach clearly understood will help the student make the necessary 
modifications to successfuHy acoomplish more complex: landings. ·· 

I will send another letter shortly talking about the short and soft takeoff and landing. I 
most want to know your feelings on the constant three degree angle approach and the 
other things we talk a.bout in the traffic pattttn. I hope this letter will stimulate more 
conversation on this Rubject and help us all develop the most effective and safe approach 
tu teaehing- oUF students. haw. to land. 

Sincerely, 

~t·fM;~ 
Chief Flight Instructor 
Em.bxy-Riddle Aeronautical University 

';·9 

'•, 
~-J 
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FOREWORD 

The pmpote of this Series of pubtlcatJons ls to pr~ the Dying public with safety Information 
that Is handy· and easY to review. Many of the pub~om in this serks summarize material 
contained In FAA Genttal Aviation Acddent Prevention Program ~io-vi.ual pruentations. 
Eadl of th.i tluee "On l..a.ndlnp" haPdout. (Part L Part II, aad Part ID), contains matertal 
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Comments regarding these publications thould be directed to the Depmtmaat of Transporf&. 
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D.C. 20591. 
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ON LANDINGS 
Part I 

Bdrag a safe pilot meant comblnJng ~aur working 
kno\ltledge of aviation with eurunt skills and 
mq>erienca:-tempe1ed by good judgnwnt. 

One Important phase of flying 5'dll is th.! landing. 
I.Anding phase accidmt1 are ruponllible lor nearly 
half of all general. aviation accidents. By fortifying 
y0'ur knowledge of tl\Q ·•whye ... and ••whcnforei' of 
approach and landing acckknt111, you can become a 
safer pilot. · 

In this hmidout we'll look at undershooting and aon
ccnhol smlls-the kinds of accidents which can hap
pen lHt/ore you reach the runway. Also, we'll look at 
hard landing•, p<Jrpol1lng. and lots of dlrecttonal 
control-problems encountered ofter reaching the 
nmway. 

THE UNDERSHOOT 

At one 1lme or another evtry one of u1 has mis
calculated an appro~c:h nnd started lo u~hnot the 
runw&y. lfi hard to forget tlwat ••sinking" feeling you 
had when ~1ftrst reallied that the alrplll.M might 
not make the. runwav. 

' Poor patterri techniques such u flying too wide a 
pattern on downwind, or making a late tum t.o base 
leg are frequent caUHS of undershooting . 
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Another cauu ls faiurc to maintain Ddcquatc power 
on &nal. 

Some pilot• succumb to ••runway ftxadon" and un
~nsclously try to 0 carryn the a•rplane up to the land
ing 1pot by easing the nose up without adding 
pown-thls doesn't work vay well. 

You can help Rt up a propa and conR:ant dlstanc. 
from the runway tor all nlrports by plildug the: runw.-y 
centerline at n s~cific point oo the leading edge ol the 
wing (low wing airplane) or a point .z.lcmg the ttrut 
(high wing •i01lane), You may even put a mark or 
piece of tape at the pr~r wing nrut posttion. 

Using tM runway centerline as "our guide takes care 
of wide or narrow runways. (Of coune. thb refuenca 
line or point only works when the wln91 arc level.) 
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Avoiding Undershoots 

How do you avoid undershoots? A good pattern he~. 

At a familiar airport, you m.y be able to use thv 
'"autch" of familiar landmadt5 to detemi.ine proper 
turning points. But ea unfamiliar airports vou won't 
have such '"hometown" references. 
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BARN. ) ___________ ....,., 
The 45 degree t.rchnlque wtD work at any airport. 

When tha-e le other traffic In the p'ttem. vou can 
avoid the common probl,_m of the "ever-lengthening 
downwlncf" by starting your tum to base Jun after the 
airplane you're lollowing turns final and ~ behind 
your wing (~mn.Jng that It's not u1lng a much slower 
approach apeed than yours}. 

Expmanced pllots ofcen uae a serie1 cf ima9ln11ry 
windows on approach. These "refennee points In tM 
sky., are great aids in determining whether yow ap. 
proach i1 within the demed horizontal and. vertical 
limits. 
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"ON FINAL" 

The fint ._,fndow •I auuld be mcountaed Just after tum-
1"9 final. 
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If ther• are obd.acles between your irneginary wlndow 
and the runwey, either raise the ••wtnd°"'9 .. or move 
them. 

Your IBSt and most important window ls the nne at the 
runway threshold. You should be at the required air· 
speed and height to complete the landing when you 
pass through this laa window. 



Flying the Right Airspeed 

Pilots of large aircraft always determine what their 
approach speeds wlll ~ in ad'1anw. They calculate 
the aircraft' a l~r1dtng .welgtd. then look at charts for 
the right '"refe'renai RpP..f!rl, n. or V·ref.. Th~ keystone 
V-ref. although diluent on almost every approach, is 
based on the airplane'• staU speed and other factors 
at Its estimated Janding weight. 

Added to V-ref tJY the pilot 18 addltlonal .alrspud re
quired to maintain an adequate safety margin whUe 
manw~ng 'in the patt~n os well as additional alr
SJMed to compemate for wtnd gum, turbulence nnd 
wind Uiear: 

VREF+ __ 

~AIRSPEED 
FOR BANKING AND 
MANEUVERJNG 

••Approach segment .airspeeds," based on V-ref. a1· 
aure that the elrcrafi has just the right amount of 
extra airspeed ~n above V-ref. 
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Smaller aircraft do not come with V-ref table1. Some 
manufacturer.I. howtwer, furnish recommended ~ 
proe1ch spe,ds corresponding to different aircraft 
weights, 

Such tabl~ can be developed and It fa mgge«ed th11t 
you prepare and use your own. We recommend that 
you use th~ format In the following table, but before 
you 811 if in, we $Uggest that you see Part 11 of .. On 
Landings", bod rl'!ad the accompanying handout for 
Part II carefully. · 

rcut OUT ALONG DOTTE,D LINE} - - - - - ._. - -
V·SPEEDS 

LANUING WEIGHT 

KNOTS-JAS · 
PRE~PATIERN ....... . 
DOWNWIND ........ .. 
BASE .................. ----
FINAL ..•.............. ----
SHORT FfNAL. .•...... 
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(CUT OUT ALONG DOTTED LINE} 
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There are rules·ofthumb, however: 

1. On downwind, fly nofasterth~n the .. top of the flap 
operati.ug range" and no slower than 1.4 times the 
colibrated stall Apr.ed lor your airplane at It• actual 
landing ~ight, or· 1.4 V1<>. (Thaa •• exce~ 
so plean rud Part II.) 

2. Mairiain ·an airspeed no lower th~n ~ 
after turning final. 

3. Then, on final, let your alr1pecd decay to 1.3 Vm u 
you near the rt.mway. 

4. If voo encounter an~ turbulence, wind gusts OI' wind 
ah£ar. compHH1te with addttlonal airspeed on· 
each segmm of the approach. 

TI:ie Stabilized VFR Approach 

FLYING A STA81UZED APPO.ICH 
,,,;_.. MEANS: 

.. ON GLIDE PATH" 

Make ~ur normal patl.ern ~ntry illnd •xtaid your land
ing gear on downwtnd. if appllclable.. Abeam the ln· 
tended landing point. reduct.: your power to the p~· 
detennined value that work• best for vaur airplane. 
While holding altitude with pitch, slow the nirplane 
down In preparation for turning base. 

Th~ set partial DHps. If you hawn•t already don1 so. 
If y0u h~w nduced power p~riy, you can now trim 
the alraaft and 1et up a ducmt. 
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Should you need to lnaean your rate-of-descent. do 
so either by reducing power. or by further exhmdlng 
flaps to inaease dr'ag. If you do -extend flap1. rcmcm· 
ber that you've jui't modified your at>proach ccnfigu. 
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r.Uon and thtat Gelding power may be n&CPMl'lt to 
5ta, on the ulected glide path at your targeted tpefd. 

A fumlamentel key to flying 11 stabtllzed approach ii 
the lnter.relatlornhlp of plkh and poaoer. · 

At anv targeted airspeed in an~ conftguratlon. adding 
mpre power will make the gll~ path shallower; re
ducing p(>wer wtU make It lteeper. 

AT ANY TAAGETEO AIRSPEED ••• 

MORE POWER .. , GLIDE PATH 

... -.. -:::~·~"": SHALLOWER 
., - - .. ,,,,, fJI" 

,. .. / L!SS POWliR. ~.GLIDE PATH 

• , , ;.;., STEEPER 

.. ,, " , 

Thl9 inter. relationship meam that any changes to 
one element In the ·•apprOM:h equation° must b. 
c0m pen111t.d for by adjua:ments in the other. . ., 

So, after • gHde path has been &elect~ the mean1 of 
staying on tt and mainta.inlng vour targeted airspeed 
can only be achle\"ed by adjusting pitch and power 
together. 

I 
Experienced pllot& know the power Mttlng• and air-
speed• for different landing w•lghts, drag configura
tion• and ratu·of-dcscent for their airplanes. 

Then. ttwse pilots ~Cl only make' minor .ijuttmenta 
to pitch and power to maintain tha selec;ted gUde path 
and airspeed. 

The important (if not ~1ic) point is never let IN>\lf 
alripffd decay below the tarpted airspeed for each 
segment of the approach and neuer let rhe airplane 
sink below tts selected glide path. 

.. · ...... · ·-OC'd -· 

• ~LET THE AJRllLAHB ... 
llel01lf ntt: at:LECTEJ GUDE 
Nn( 

•Meftlll.On.~ 
DEc.Y •LOW THI TAlllGe'f 
IPllD. Ne ... 

In anv event, swva In your1elf get behind th• power 
curve while on long flnall 

One ftnnl point: full fta.,. ahould be used for all normal 
landings unless the manufacturer sugge&hl otherwlee. 
And, once laps h1vo been extended. they •hould not 
b• retracted. That'• why It is alw41Yt good practice not 
to' go to the ftnal flap Mtttng unttl your IAnding ii 
a nu red. 

The Stabilized IFR Approach 

The 1am1 bule concepts apply t() the IFR approach. 
Flrat, tnmsition the. airplane to the approach configu
ration, that ls. slow the alrplane and reulm it. Do this 
well before you intercept the glide wlopa, unless trafftc 
flow requires othe~IM. 

Some pilots extend their landing gear to help them 
slow down, then add flaps after the airspeed drops Into 
the flap op1rnting range. U the gear has DOt alrudv 
bun used for speed control, extend the gear as 510u 
lnr.rcept the glide slope or reach the final approach 
ftx. Additional power mav be necueary with the gear 
and flaps extended. Be sure to retrlm for each conftgu. 
ration change. 

~ 
.. ON AUISPt!l!D" 

You should now be able to hold the selected airspeed 
.,nc1 Ht up a atabiliud r.nt1-of-dacGlt. With the run· 
way In tight, and a land•ng assured, extend Bnal land. 
tng fl•p1. Retrlm again and maintain l)05itlve control 
of the aircraft. since adding 8ap1 without prompdv 
retrimmlng could possibly cause you to '"balloon" 

.back into the clouds. 

4 

I 
! 
~j , 



1E'd 

I 

A RULE·Of·lHUMB TO CALCUI.ATE RATE-OF-DESCENT 

oM Ttch!kM• 
Q1dt Sim P.mir w pnd te-! 

(boa) 

• v-. !fP'c.hn* ,......,.~ 
(kdpt(-...) 

,. 5 JC lp s .., __ 3""'""'"&.&::0-'.,;...._ I(}(} 

4.S- I IC----
.... 10 )(----

5 H 90 .ltOU 

4.B" 

AngdwrT~ 

Graund .,..d <• knotal + "O" 
.I 

.!L.!._''(l· - 900 • uo Md pa ., .... 
z i 

(Chart vll111 ••• 480 lilt p.- mltMO) 

~~OF-DESCENT T ABL.E1 

INST.OM!N'T •HltO.ACH ~OUllE OtJ.WTS 
IATf Of OHCfNT fAllLE 

(ft.,... ftllft.) 

A ,.i. -' ,,__, •lilt la ~ ltr - ilt ........... -4 _,...., ........ 
4tw.Mo _., .__ ., ......... ~ ........................... -. ........... 
-"" !.. 9f~~-.. • ....... , ..i, ii wietl Iv~ t""'-w. A ..... .,...., ,.. ....... o..-~Pl! r.. ,...,..._.,, ............... ,.._"' 
• ,....._ ....... •"" •""' ~.., ·~ ........ 11...U.:.-. ... .,... ~-._. c- ~-....,. ........................... 
...,, .nfWI ..... -..... ... ~ ...-- .,. Mt_...,_ 

ANOtl 
~o ""°~,, ()f 

UHCIH'f , ........ 
eiwl ........ JO a .0 , .. fO lot tilO tl5 . .. 16J 

u tQS uq :uo 26S no 37G .,, 4U IJI '" f,J uo JOO :ao J)O ns •o uo '" UI :.';tO 

I.Cl 1'G 240 3:20 :ttJ dO IJI fU 711 ,,, .,. 
~~ IU ~ ,70 ••-3 t.U •so 7.&0 ... •21 IOJO 

HI 210 , .. 4U .no ~-
,.0 ... s ... .. '°" HU 

4.S 2.4CI US .,~ SU TU ·~ f.SS .. ,, 1119 UIO 

"'° HJ , .. sao ,a,0 7'J •2' ·~ lll'O l:U.5 IASI 

_ _t.L ?fO 4U JN no .,, ID2t nu UIO IUI HOO .... 
~ 11._47) llJI 1H • .. ...w ........ --.io "'° .'17.tl 

"" _6 .. ...... .,,.. ~ ~ , ...... -- - -

110 

ou 
7tJ 

\J.U 

UIO 

1219 

IOI 

"" 11d 

•11111' .... 

1 1'hi9i.bl,h.ubetnadopted(fortralnlngpurpo....only) from• 11mtlK table published la dw 
~ Slatea Goverhmcnt lnatrument Approach Proeedure Cl111rh. National Oeean 
Surwy, U.S. Deparbn1nt ol Cmtmeroe. 

( 
•. 



THIS 

ON OLIDE PAnt... LOW---
POWER REDUCTtON P'OWSl 

NOT 
THIS 

What if Things ~ Wrong on the Approach? 

You should be interested to know that accidents ln• 
valuing undershoots art usually much morP. Aetlous 
than landing long. Obvlouiily, the energy le-.iels in
uolved In '11ldersho,6t acddl!nt1 are much higher. 

If ever you'H In doubt about m~klng the runway. add 
enough po\Uek' to usure a safe landlng. And, of course, 
be $Ure thnt power wUI be available by using your 
checklist for all pre-landing tte1mr A significant num· 
bu of landing accident• are cau$ed by 1011 of power. 
and many of them are related to some basic step the 
pilot simply forgot. 

Wh.nt•s the Cause of Most Undersho!)ts? 

Often the pilot S.. unconsciously trying to hold altttude 
or make the runway uilng eievator alQn.,, 

..... ,_,_ .... a;'d·· .... 

Thia teb up a rnu1h or stall, rau1tlng in an under· 
shoot accident, or a hard landing on the runway Itself. 

A pafed \WY to aucke:r yourscalf into thts Is to shoot a 
kmg, low approach-e1pectally In unHable Dir or In 
high dentity .-llltucle conditions. 

What can happen is that you can wind up behind the 
power curve with trua throttle wlde open and no more 
power available to stop the sink rate. 

In thl1 cue the only thing you ean do to save th11 
ittuatlnn (toqh es lt is) is to eaN the nrn;e ouer and 
regain altspeed and climb capability-if you've got 
the altitude. distance, and lttK.:k of obstacle• ahead to 
do it. This only reemph.i.fiiJ.£5 the hnporlan<:e of using 
tha proper combination of power and pitch through
out the la.nding approach. 

">71 
HAVING TO TAXI THE LAST HUNDR~D 
YARDS TO THE RUNWAY IS CONSIDFRED 
POOR PRACTICE. 

µndershootlng- The Key Points 

6 

- Know a~ use the "pproprlate approach speedli 

-Never allow yourself to get belo':V your targeted 
approach speed fot ~ach segment of U\Q approach: 

-Fly the proper g)ldia path; 

-Add powa anytime you think you're too low or 
slow~ and 

-Rflnember the inter-relatton1thlp between pitch 
and power. 

mEAIMPOINT 

The aim point 15 something we've all heard ebout but 
may not have been using. But tt's a great aid in mak. .. 
Ing good. tnfe landings. 
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The aim point ii your imeglnary bullt-~ye on the run
way. It can be baween two particular runway lighta. 
or wherever. 

h's the reference point at the end of your •elected 
glide path. not the ltetual touchdown point. 

AHi 
POINT 

• 

POINT OF 
TOUCHDOWN 

??~ 
TOTAL LANDING otSTANCE 

OR OU ND 

H your aim point appears to be mewing toiDard you 
when you're establ!&h~d on fi.nat1 you know that your 
airplane wlll ovenhoot that point. · 

. '····E£"d'•: · .• ' 

A t:oMtant position of the aim point in your wincl
shleld means thlngs arw ·~right on. 0 

ON 
CONSTANT 

PATH 

If the elm point nppara to be moving owoy from you 
it's a sure sign of an undershoot. 

'.,I 

GUDE PATH SELECTION 

Once you·ve selected your aim. point, you must nleo 
select the rtg'ht g1ld1 path. Without a Visual Approach 
Slope Indicator (VASI) 01 lnstrum~nt Landing Svstem 
(ILS). this becomes a personal decision. 

cc ==e:__:::::---~ 

Select'· a glide path chat workli best for a partkular 
situation. but make sure it allo\115 for clearance ol all 
obstaclu and for a safe rnte·of·ducent. 
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YOUR 
CHOICE 



A VASI UI a good t1ld to hdp establish fl sale gtide 
path. Hemember. though. that while all VASii will 
keep you clear of obtteclet. approach angles vary. 
And l501Q8 -

11cornplex•• VASI• provide multiple •P·. 
proach angles to assist everything up to Jumbo jets, 
while many smaller airport.I may have only non
sumruard VASI ~em&. One rmch non-standard a~s
tan ll nothing more than thrH plywood (or plattlc) 
panels to be aligned by adjusting vour glide path on 
approach. 

Tiie Alnnon'• lrtformation Manual provides a detailed 
de1ertptlon of how standard and non~standard VASI• 
work. Addttlonally, the Airport Facility Piredoa pro
vides VASI glide angle information for standard 
V A$1t for each runway wheH they are Installed. 

!n C1mada. comparable references nre th~ Aeronautl· 
cal l ormation Publlccatfon·Conada P:Canada 
and anada Flight upplement. 

WIND AND TURBULENCE CAN 
AFFECT THE GUDE PATH 

o~ final, your glide path can be affected by wind, wind 
1hear, mlcrobursts and other turbulence, lncludlng 
walc;e turbulence. 

Wind shear is a major \lartatlon In wind 1peed and 
direcdon ~een horizontal layers of air. 
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Miaobunts are 1harp, very strong downdnafta. nsso. 
elated with thunder•torms.' lmpoHlblc to out· 
maneuua and usu.ally Invisible to the eye. they ore 
good re.asons to avoJd a landing at any airport wtth a 
thundustorm nearby. 

e 

TuJbulence also results &om airflow over nearby 
mountains and winds disrupted by nearby wood1, 
hangara or other airport struduru. 

Alway1 be rad11 for tmbulence and it1 effect on "our 
approach. When you find tt. e&pecially on short final, 
be prepaued to add power and go-around if nacaaary. 
The sooner you add power, the WES Ukely you are to 
wind up between a rock and a hard place. 

Whenewr you ope.-w at an nlrp11rt tMn'Wd by large 
aircraft.. be alert for wake turbulence. Study the woe 
turhule~ avoldanm prncieduru fmm time to time. 
They, too. are published in the Airman's In ation 
Manual, the AIP·Cengda, and in o t pu icatlons • 

THE CROSS-CONrROL STALL 
Stals ar.t a frequent cauM v{ landing accidents and 
the deadliest of a.II Is the crost-'control stall. 

A Cl'OM-Control stall Is usualJsl 'act up on bllff and the 
potendal for It becomes greater In the presence of a 
tall.a.rind on that leg. A tallwulnd creates greater 
grou11dspeed which sJves you Jen time to ruct. 
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Add •. di.traction such. ai conftlctlng tr ati'sc or a prob
letn in the cockpit and y°'tre rlpc for a late tum onto 
ftnnl and the potential for a crose-control stall · 

..... ---· 
I 

Maklqg iha1 .tum .to .ftnal, ·Jf&U -don't -wan( ·to make a 
steep lNank~d turn because you know that the stell 
speed Increases with bank angle • 
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(nstead. you try to lncreuc tha rate-ol..turn wfth rud
der alone, a8 the whlle keeping your bank thallow 
with opposite aderon. · 

. 9 
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Of course. now you'll ncecl IDOle. "up" .-atcr be
cause the oombtnadon of inside lllllldcr and ._down .. 
aileron drag rnakn the nose drop. 

As you pull back. you ~~down and, bang, there•1 a 
staU and a snap rot~ toward the lower, ~aide. wing. 

LEFT~ 
WING ·.. ~~ 

LEFT WING ABOUT TO STAlL 

RIGHT 
WING 

Thia lftua~lon can be avoided by good plannlng. In· 
eluding· a properl~ flown pattern. proper airspeed•, 
and a tJmclv go-around when things don't fed right. 

Some other potnu: 

-Complete as much of your HbefoR landing" check· 
list aa potaible befon ~ntartng the pattern. · 

-Look outeldo the cockpit for helpful Indications of 
\ll'lnd-flags, 11moke. al'MI pond&, for aampJe. 

-Usten to the radio for UNlCOM ftnd ATIS advis
ories on landing condltiorw. 

-When you haive the option. handle a· dlred cro•· 
wind 1druation by ftymg a pattern diat gtva you a 
h~lnd, not a taiJwtnd, on bawe. 



HARD lANDINGS. BOUNCED LANDINGS 
& L9SS OF DiRECTIONAL CONTROL 

Let's now look at three utha types of landlng phase 
accidtnb! the bard londtng, the bounced landing, and 
lols oi directional control on roll-out. Thtie are not 
killer mtlhape llke the crou-control stall end the un
denhoot. but they, too, reeuh In substantial damage. 
ln)urlea and embariaimwnt. 

Hard LM~lngs 

Drup-fn or "'hard'.'. landing• cause a great decal of 
mooetmy damage to alrpJanas each year. These acci
dents result from 5eWJ'8l cau•s: 

• 

You can set you~'elf up for a hard landing by not 
looking out ahead of the alrplanc nnd loslng your 
penpectlve ralattve to the ground. 

Lo.• of pmpective can also be the result of Improper 
scanning during flare and ~ouchdown. 

Remember to look uuh;kle tiw coCkptt-way outside. 
And don't forget to UH your peripheral vb;lon as well. 
It'• ~hlnR, you learned WllV back in prr.-tiinlo: to 
foeu1 your •tt...Uon aheQd of the airplane. 

Hard landings are abo the result of distractions. 

.SE;"d 

A typical distraction i. a dlaturbanr.a with passengers 
in the cabin. Don't be di.t1-*dl The Jcanding ii the 
lut pcart of th• ftlght, tht: part where you•re th• most 
tir«l, yet It"• th. point where ... m05t concenuark>n 
It requlnd. 

To all8Vtilte dlstraet1on1, airlines have adopted the 
"startle cockpit"• concept.. Below a cenain altttude, all 
conuenatlon Is limited only to matter1 concerning 
alraaft operatio.n5. It' I a rule you may want to adopt. 

Ballooning b another cause of hard landingL 

11aJs often remits from OCUS altspeecf combined With 
poor ftar1 technique.. (Ynnking back on the control' 
before 1ouchdown can put you sevanl lltories above 
the run\llay with alr')Med d«eylng rapidly.) 

If this happent. ftl!e the nose over gently and add 
power if necetsary. 

Remember, too,• full power go-around may be your 
but bet to avoid a hard landing after balloooing. 

Another uuse of hard landings. as discussed e.arlfer, 
11 tl}llng to stretdi a final approach by raising the nose 
without adding power. Also beware of running out of 
elevator control during Oare. A typlc:al example hap
pena when y~'n too alnw wJth too much weight up 
front. You may not have the flue. power you need. A 
high descent rate makes thue conditions euea more 
iierk>Us. Ba iure you're OK on CG. 
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In 1WDmnry, If vou thtnk you're headed lor a hard 
landing: 

-Add powu to arrest the: sink: rate; 

-Keep your wing• level: 

-If you dectck to ~ke ·a go•~ound, make the did· 
sion sooner ratha than 1.eiter. 

" 

WELL. HE PUT IT ON THE NUMBERS 
ANYWAY/ 

The Bounced Landing 

The bounced landing. or pilot-induced otc1Ua1ion 
(porpoi~lng)., was suppc>Hd to be cured by th!! Intro
duction of tricycle landlng gear. Not IO. Innovative 
pilot.a keep disc.overing new ways to make bad land
ings. 

In a bounced. l"ndlng, the al~ana comes In noae
wheel first (or for a tail-dragger, main gear fkst)
settlng off n Sfties of motlona that imitate the jumps 
and dives of a po~lu-hen~e the name.. . 

11 

The problem la lmpropa aircraft lllttludl •touch· 
down. sometio)ea ~med bv Inattention. bv no1 know-
1"9 wh•n the ground is. by ml.trimming- or by trying 
to force the _alrc;taft onto. the ~~Y· 

No matter what the c.au.e~ the situation ll'M.tft bt cor-
rected immedlateiy: · 

Grourid effect. a factor from the .urlaee to a hefght of . 
about haU the plane's wing apan, deer~ ~levatut· .. 
control effoc:tlvenea and incftatiet the drort · re(iufred 
to raise the '1088 and hold the airplane oft. Not enough 
elevator (or .uabil11tor) trim can rasadt In a nOH·low 
contact with the run~ay and a porpolsL 
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The Herd to a good hmdlng Is proJ>Qr aircraft attitude 
at tout::hdown. for tricycle gear planes, lt"s tho atti
tude that assures thot tile mnln whvels will touch 
kfore the noH wheet. You'll need to dt\lelop a feal for 
thit; nttltude In your partlcublt aircraft and stav pro
ficient at tl. You'tl .also' nucl to know what it .. feels 
like" at all combinations of weight and CG. 

Porpoising can also ~ caU&ed by Improper ail'Sl>ftd 
control. U1Ually, if an appt"Qaeh I& too fa5t. the air· 
plane floats and the pilot tries to for« it on the runwa~ 
when the airpla~ stµ1 wantt to fly. 



A gud: of wind. a bump In the runway, ewn a slight 
tug on' the whet.I will send the atrcralt aloft ag•in. 
What to do? 

1 ......... 
Flnrt. don't pll9h the DON over. Eme lt °"' af1:d re· 
land, this tlrnB holding the propa pitch attitude until 
the alrcreft touches down. Add beck pruaure con• 
tinually ~ the aircraft slowt during the tl~e. 

Too mnny alrplanu haw h«a pr..-Qed becauH of the' 
pilot1s de1lre to put the atrplanir on the ground. A 
go.around mav be the answer In wme can& of por
polmng. 

To nvold porpoising: 

-Always trim the airplane luJ a st~Lllli~J ~pprc.teh; 

-Avotd o.ceu ainpftd and -·soattng'~; 

-Doa"t be dlmucted; 

-Maintain proper pHch attitude; and 

-$Qty proflcl~ 

, _ _E£'d .. 

Loss of DlrectionaJ Control 

fnglneera also thought tric:ychl landing gear would 
eUmlnat• directional control problema and grouna 
looping. Not so. 

-. TAILWHE!eL 
TYPE TENDS 
TO AGGAAVATI 
THE SITUATION 

(For thoM who aren't familiar wtth this nemesis. a 
ground loop is an uncontrolltd turn-- often violent
usually on landing and roll-out.) 

.. -

0 0 • 

01 0 0 

THIS IS A GROUND LOOP! 

S3Jir\M38 .LJ-eI1J fl::~f3 ~ t : ~ q;, o >HJ 



How to ovoid Joss of dinctfonaJ amtrol? RK.ognlze 
and corre~ P'C?~1ems e~Jy. Stop anv incipient turn or 
swen,ie adntolt before il 5tart1. Get right on it. 

' . 

Al•o; use vour controls to tl'ielr best advantage. Koov 
the welght of ttlcycle gear airaaft on the mains With 
eltvaitor back pre5$Urt-thl1 al&o desensitizes the 
nose-wheel. 

In tail•draggera, full back stick puts more walght on 
the taU·wheel lot bflter directional control. 

Lack of •ufftCtent. back pressure con multiply the 
11ffect1 of small rudder movements (or reactions to 
crouwinde)-overeorrectlons that can induce 
trouble. 

. . 
If you get fn trouble. clme the. throttle, apply back 
pressure and regain controL 

® @· @ @) ® 

@) © @ 0 © 
A "LITTL1£" WORE AUODER THAN USUAL 
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CroGSwinds can be a real prublem. 

Remember, in a cronwind landing. the longitudinal 
axis ol the aJrplanv must remain parallel to the run
way centerline u mur.11he Olght path of the airplane. 

J' ., .. 

BUT NOT THIS ... ~ ,__ ___________________ __,.i~~----------t 

If you don't do both. strong side loodii may be exerted 
on the landing gear, and a ground loop f":ould occur 
(resutting in even higher 1ide loads). 

Proper crosswind technique is a mutt. In tM case of a 
left Cl'Of9.Vind. the left wing mun be lowered Into the 
wind and 1hlG control Input countered With right rud
der to maintain the proper trACk down lo the Nnwny. 
Again. the longltudirud .axis of the 4'lrplane must be 
aligned with the fttght p.th which. hopefully, II paral~ 
lel to the runway centetline. · 

By the waty, you 1bould know the ctOllSWlnd limi· 
tntlons of your airplan~ ond Vourwif. (n 'tome caaea. it 
ii but to •tay on the ground. or, if airborne, to locate 
another runwav more aligned with the wind. 



One of tM •ant ego bndMs occutS when the pdot 
tries to clear the runway before he or she hat slowed 
down enough. This i1 CHn more of a problem In tome 
crOSNlnd condltiona. .. 

Stmplv followtng the yellow extt line may lead to an 
unp&.med cross-country. A much better technique i9 
to stay on the runway Q!nterJt~ until you'Vfl ilowed 
down to taxi speed. · 

/ 

Face it. there's Dnlw one prlncipal c11u11e for Ion of 
directional convol-pllot aror. It'• not only lack of 
knowledgt! of the ·~basies.0 Recent Studie1 D.150 point· 
to preoccupation, m--., fatigue. or Just being on a 
0 mental hDlid,ay. 0 

Use the eta-Uc cockpit rule on yourself. Think ahead 
of the airplane on every approach. Continue to Oy tha 
airplane after touchdown. And stay proficient. 

Worst ol aU, don't fnao. Remember the uytng on the 
mal'(>llnaJse jar, .. keep cool but do not freeze." Stay on 
top of the 1ituatfon. 

..... 0V'd . 

Panic can alao raul:t in a revcnlon to "driving no. 
riponae.•• or trying to steer the Uanft down the Rllt" 
w~ with the control wheel. That whwl hat no pur
poa In steering on the ground and 0 dr1Ylng respome" 
am lead to Joas of COl'drot. 

To nmmartze, dlractional control acddents can be 
greatly reduc.ed If, as pllott, we follow thac simple 
rules: · 

-Maintain proficiency; 

-Stay nhend of fhe airplane; 

-Avoid whedbanowlng by holding back-pressure on 
the conlroll during roft"Ollt; 

-Keep your flight path and longltudinal axi• parallel 
to the nmway centerline; 

- Double check wind conditions on short lnal; 

-Stay wtt~ln the demonatrated cros1wl~d capa-
. billt.les fot both you ond the airplane: 

-Slow the nirplane down bdon taxiing dear; 

-Kee:p your thwghb on the lnndlng. that 11. don't be 
d,istrac;tcd. and flnn.lly; 

~""Keep cool but do not freeze ... 
,. .... ~ .............................. "9' .................. ~ .................. 1 
I Note: The suggestions c.td 111rula0 given in I 
I thil hando"t «• intended to &. helpfuJ aida !I I onry and ore not inUlnded to replaat or 

1111 I superude the recomrrtendo:tions of th• oir· ~ I craft manufacturer. I 
l .......... ..--............. ~ ......... ...-..-. .......................... ....,J 
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ANATOMY OF A LANDING-CUE BY CUE 
Visual cues-you may not even be c'on.sclous of them-are what guide you to a 

touchdown, and they can be deceptive it you don't know how 1o read them 

by A. Howard Hasbrook 
There;• an oJd saying 1hat ''a good landtng r~ulrn a gOOd 

apptoach" and conversely :a poor approit~h means a pggr 
landing. •• ," and b&slcsfty 1hesa are correct. Tl'le approach ii 
the prtmary key lo punlng the airplane on 1he ground wMre 
the pilot wani1 It, at the right spHd and In the proper .atti1ude. 

Wt\at it th• "1eerr1 .. of mak«ng a good approach? It'• 
keeping the airplane on • constant..angl• descentT with the 
lllghl palh lined up with tnt c•nterlfne of th• run~ay and 
intarnc=ling th• runway near th• des1rld iouchdOwn Point. 
That pa1h a.tao must bt of sufficient length to giv1 ~ht pnot 
•nough lime lo mak• lhe necuaery ecmectlonc to g9t "her in 
tht 91'QOY800 before il'11lmt to flare al'\d to recheck t\i1 Qtat• 
down-and-loeked lights. 

To keep lht airplane on a stralgnt rJlght path to thir runwty 
requires conuo7ot stYtral v~rlables. These ate aircraft tPffd 
(horlzontal and verticil~ and heeding (usually, contrc;t of 1he 
••tter ii complieated by crosswind). The neecs for speed comrol 
cannot be ove1•mpha1iztc:t. n 11 absolu1 .. ty us1ntlal. no.t ~r.ty 
rrom iht poifl\ ot view of making precist landing approaches, 
but also In r•laUon 10 providing adeq1.1at11lrcraft performance 
and Cl)ntrol during routine ana •mtrgency sltu11lons. 

Wt~ sun more approaches-and subsequent llnclings
mesnd up by poor alrapeed control than by any other factor. 
Thl1 Is bectuse changes in airspeed re,ult In chanQe& in Uft., 
ground1peed1 vet1ica1 speed, fllght paah profile. fllghl P•U\ 
angte and In 1he $Ub-..quent point of tcuchdown. Ch:sngH in 
alrapHd usu•lty occur btcause the pilot failc 10 maintain a 
constant pitch anglt for a grv•n tr\rust condition. Such pitch 
Chan5JH1 t.;ardlHS of Wf'itlher the)'1te pllot induead or 
produced by rough air, ciuH 4;htngn in lift. ar\d in ver\lcal 
speed,, resulting In an undulating flight path. 

We have also Hin e::r.c:ass spetd creep Into th• 
ar;iproach-lncrHslng 1he chance of over.hooting-simply 
because 'n' plJot falled to tealiZ.e that a conat1nl throlll• 
Htllng wlll result In a constant incr111e in power as 1na 
alret~ft desc:enda into mere dense air ••• a thouune1 foot 
decreasa In 1nltude wlll lncreaH m'nifold prusu,.. about 1 
In., producing 1 significant lncteau In 1hrus1, Hence, to 
maintain constant •PMdt thNS\ (not 1nrott1e position) should 
be hold Qe>n1S1ant al~ng wltn cansta.nt pitch atUlud~ 

01\Ce a pilot has lha proper airspeed • nd 1hru$t numbers 
m1morliecr and nallad down. ht can devot• tht bUlk ot nis 
1Uentlon to 1m•y.clng tht usential Yitual cues for m:ainta.lning 
th .. dealred fllgh1 path 10th• runway. 

~ · .Atthou~I'\ moat pllOlt are not con1c10u1ty aware of 1hue 
a11et.1~ d.Cttaslng dlstanc:tt between the top of the runway 
and 1ht horizon, the unlform Ylsual widening and lengthening 
of the runway u1angle, 1ht 11ttalQhtnts1 of the runway 
Image-or Its lean-and lhe 1peed arad direc11on of ftow of \ht 
intervening terrain towaro and past th• pilot (as seen In his 

Pol 'd 

1 

P9ripneral vi$1on) are~lf used to eva"'1•1• progress ot lhe 
agp1oach. And1 ,hi, eYAluatlon capability can becoma 
extraordinarily eif~ient tnrougn praotice, so tong as tN pllot 
knows what \o look tor. For exampl~ he can, 1tltought 
psychologk:al reinforcement duri(lO daytime •PP,f'oaeh.ls, 
eom1 lo illi'50Ciitt decreasing ~111tud• with tht Illusion of 
lncreHlnQ grounO-epHCI seen through the &ld11 of his eyes. 
A& 1he 1erraln flows pi1$t the e.lrctaft, Uw more rapid \f\e flow, 
the lower h1 upec1s his altitude to be. CooverHl)i, a decrease 
In flow tpetd wilt mean• higher altit\ld•-

Thus. during an approach in a atrong htadwind, a pUot may 
k\aavenentty de.lcend tx:Jow the proper glide path because of 
hit imPrtlllon he Is too hl;I\. (The reve'rn cf thi1 visuel 
illusion can occur d1.1rlng a downwind turn at low 11titu0e. This 
has caused pilots to pull up-and r;1a1t-1>tJcau11 the Increase 
In ground •Peed gave 1htm lh1t impression they were loslt'IQ 
attitude.) 

Con$11n1 Widening or Iha runways Ou11lnl, Ha functiOn Of 
of docr..ailng di~t•r.ce between 1ha 1i~r•U and the runway, is 
another important cue used by the pilot 10 ••HN ltle 
correctness ot his approach (IH fig\lrt 1). Howtver, to be 
used effecttve1y. it hes to be combined with the progressive 
vart~l tengtnentng of she runway imaoe. as well aa with the 
deecease in tho vertical dlstanoe betw•tn tM horizon and the 
1op of the runway. Since 1heH ~ue 1ht only cu11 available at 
night, It ls probable that 1he func1lonal ret1\ionshlp or thn• 
cutJ 1.11 tnt ones which the piJOt mo11 often used to m1in,1ln 
a uralght line cttseent ta the runway. 

Un1ortunatety. not all runways ue ot th• aame le~tl'l and 
wld1h-varying in leng•h from 1600 1Q 15.000 ti. and In width 
frcm 50 to 200 ft. Sin~ pos1lbl1 combinations of rv...way 
wicnMo-length are many. il become• •PP•renl 1hat th• use of 
1unway outline cues la ftOt a 1lmp'9 tHk. becauH of the 
variow ratios involved. For thl1 ••~500. ptlota should be ytry 
cautious, and 'Very alert, when making an approach 10 an 
unfamrnar airport, panic:ularty ai night (SH Figure 2). 

!xplnskm fh•ory (illuarrittd fn Figu,. 5} "'''H lo the 
apparent outwud mol'em•nt of r1rraln Imm tfl• paint whcrtt 
the fllgllf pith fntttc•Pt• ""runway. The author'"" rh• no
ventcaJ.motlOn 1tP In rhe s.m• w•r ro 01111mlM the 
lntersectiOn point. E•erythlng 1b9vt I his.,.. •Ppe1t• ro mo11• 
1ow11d th• hot11.on. fllltrytni/lg Mlow It tf:lwud lit• 1IN;taft or 
obliquely rlownw11'1$. Thtl conuc:urfvfly l.r91r lfl/HZOldt 
IJJu.lf•r• th• appeatanr:• of tfltt runw•y ••Ii groWf 11niformly 
targ•r., the •ircralt llitlt nearer M 111 Id.at 1pproar:lr ,,.th. 
TM •P~ttanoe ol tht runw:1y frpm cofJSKulire point• on •n 
at:tu11 otclllato/'f llighr path la IUu•lflted in Ffoure 1. 

As noted belore, with i;onstan~ of •ir•petd, pitch attltud• 
and thrust-and of wind-the flight path. and Its &f\91•, wiU 
remain constan1, Thi•. In tum, will also ru1i1lt ln • ~1t1111 
rate or change In the angular nnd dlmcn1iona1 rtl•lle>r11hlp ot 
the run.,ay 1maQe- This constancy, as wd u th1t of incrHse 
in •PP•t•nt ground speed, are valuable vi$uail c~s. 
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FTgure 1 

It a pilot has dlrticuHy In flying consistently good 
approaches. he may nHd ..ta look more atltntlvety lor 1hen 
cilH. One wey la by invaatiga1in9 lh• runw1y scene risually 
white a pllo\ ec:»mpanion f1111 a series of approaches from tf\e 
rignt seat-using straight flight p1th1 11 well u 01ners wlih 
ruher wide vertical ind hOtizontal varlatlons-unlll the 
obaerver t>ecomea Ylsu•ft)' aware of 1he rate and siie 
dilferenct1 in tne appeaulnce of the runway during the conect 
and lnccrrecl types of appro1ch11. WHhOUt tJ\t dl1t1acUon 
and raspcin11>lflty of ttying tn1 airplane hlmfflf, th• vi&ual 
variation• In rates of change of runway altt, and 1ngutar 
sptHd •nd Changes ln ground flow velocity shOuld 1oon 
btcomt fividl)' apparenL 

A.n01herprobltm that aorne puois encounter 1s tha1 ot trying 
to vlauallze the propel flight path angle 10 1he point ol 
tntendtd iouchdciwn. On numaroua occHlons, we hav. n1n 
ptiVate and commercl~I pllott start their dNCGnts so tar from 
the airport that 1~ illght patn-if continued e.1 the aamt 
ang.._wDuh:S haYt lntucep1ed th• ground a milt or more 
Short of the runway. · 

When appaaches are mtd• from 'wo or \hfff milts out, an 
error ol only a f aw CStgrees In 1h1 flight Jn\h angle \lollll result in 
laroe under ot over1noot1. As illustrated ln Floure ~ if the 
approach i:iath Is beguna1:about52S1t. abOve airpon lrttl at a. 
distant• or 10.000 ft. from tho runway, a 2-deg Ulgnt pa1h1 If 
cont1nued without correction, would put tht touchdown point 
almost 'h mi btycnd the far end cf the runway. On the o\htr 
hand, a 4odag fllght path angle woukt pu\ \he ~ir~taft lf\lO tl'\I 
ground v.. mi short of the runway un1e11 a contetlon was 
made soon enQ\Jgh. At n;gnt, lncldentally, \he $unounding 
terralft euea shewing n1tcs for such a correction are Qf\en quite 
mea~r and almost undtt•clable-whlcn could 1c;c;~unt ro, 
tne r:athtr IJr~• lncidtnee ot VFR nlgrn tandJng approac;h 
accidents, in whleh eir~&fl nit sJir;>r1 of the runway. 

2 

Thus, i1 is obvious U\&1 the pilot must be able to dettrmln• 
his flight pall\ to 11'\e O-slred .spot without having to mak• · 
corrtcUona later oo In th• approacl'\. ::.~·-;:.·, 

Some piloH say theyu .. a spot on thtwlndsl\Jald as a form ·:.j) 
of gunslgtlt lo Initiate-and tlien hold-a const101 flight pa\h 
angle. However. If OM eJC.amin• tnls technique in detan, some 
of its problems btcome readily appartnL FOt uampi., un1e11 
on• is operallng In utrsm•I~ tmooth air, aircraft pitch angle 
wilt normally vary a few degrees witn average pilot handllng. At 
a 3G-in. dialanc• (windsMald spo& tQ pilo11s 1ye) only 1 2-ditS 
ch•nG• in aircra fl· pi1cn win ln.,olve about a ~·In. movtmenl o· 
tl'lt spot: a movem1n\ lha1 would t>e most dltficul' so"'" dcwr 
aa;•lnsl the runway In any kind of turDulence-whic.h e>eisU 
atmoit i::onstu.Uy near,,,, ground on warm or windy day$. Ir 
addition, ver1ic.a• rncwem•"t of th• pilot's head and •Y•• ad' 
error 10. this method, rt.us. u1ing a windshield 1po1 as a1 
aiming devl~ un uJity cauM tht pilot to ovarsnoot o 
undetshOOt, •i"ce a OM d-Oret error can pul him half a rnll• o 
more on eilhtr ltd• of his ln1end1d landing 1pol. 

1n cohooalng an approach angle best suited 10 ordlnar ·. 
conditions, l1 should be ~*?l ln mind that tra• glide p11ths i• 
mos\ VASrs and ILS'I ar.e aet 112\\ de; to 3 deg. Appro•ch• 
madt at lheH ang .. 1 with converiitonal, U10ed-wing airctat 
re1Ull in ait1peecs and vertical· speed envelope1 ttt.t provtd 
a~equ•'• conuol, reasonab'• landing gear load• 1 
tcuchctown and safe roltO\lt di,tances. Ther~fore. unlu1 on 
Is con1empl1ting operating Into very thort sUlps ov•r nig 
ob1tructioM, 't would sttm deslr~bl• to uH abOut 3 d99 fligt 
patti angU. during visual approac.hH •$ 1 routine man•r, so 1 

lO ~evek>p a consr•ncy ol vi1ual relnfor~•ment from the eut 
used during provloua landing approaches. Hawevtr. it Ah0\11 
be rtmembered 'h11 all runways ar• no1 ne1;,uerily &t~l ICf 
FiQure 8,) 
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At t\ltftt. • ..,,ar1 r.an--.y 1 .. n 
hom • lew •l1hutfe M~ IPDU&" 
1D b1•1111\G •\lnw•v ~,.from 
a hlsh•r 1hhuac. 

3°9lfd9 alcloe 
1 l50cr rrDm tftrHnald 

A•,INd• , os· 
i"t1Jae GOP9 

~200' ,,..,.. thl'•shoJd 
Ahhvdt ~10· 

hU\ ou111ri• ar• of .an 8000.ftrwnwa't •••n frem an althu~• of 105 ft 
on a 3-d•t 'fllgtll 1111';h 2000 ft frDm ih11iml"1 paln1, 8u1, u A ttl• 
llmlnw puiri1i•100 f,.; frDm iru ,hnlhald 1ml H 8 h hi .&OO h. ,., 
.Wght,, unl1a h• i:;hoclo ~· 1ti1,,..., .. , 1 pilot e111uld 11\mlc. ll• 18 tilth•r 
and f11ttte' 1rom 'ih• runway U•o"''"'' l"C 9) than he r11ny is. 

L)s:···B 
Figure2 

l 
to obtain full value 11 devetop1ng and acquiring 1uQh cu• 

relnf orcemc..ist. it f oUows th1t approachu ot reasonable length 
thOUld b• employed. Otw1ovsly a pl1ot doun•t neeo four or llY• 
milt tong airline tyS)I approachH, but n•lth•r 5DUld he bend 
her around onlo final rlgh\ over the thruhold unl111 he really 
knows hi:I plane. the approach tt1rr111in1 and .also wants to scue 
hls ~•••noer•. If he uHt an approaeh tpHd ot 90 mph, a 
2·ml .,,.,r~ch tn calm air will ptov1de about 1min20see10 get 
every1hlng aquar1d away tief or• touchdown-Mt very rnuch 
time, panlcuLarly at a strange airport, wh•r• tnere ar• na 
1amnlar cu .. &o help Unraytl the situation. A. simple way lo set 
up a 3-deo glldt pa\h •Ml"'t Is to star1 the approach desr;ent 2 
mi out. at an at\lludt Qf •bout 550 ft abcr1e airport elevation. 
How.,.,, If a 1•ml approac;h I• dtslrecS, 1"9 pllot can cut the 
figure in half .and nne up wl'h tn1 rvnway at •n aUltude of 
a.bout 275 ft: a constant descent r•te to touchdown from tl\tH 
alt1tude point& will follow a 3-deg slope. 

0.attl\Oot (2:100') 

A Wee.,.,.._.. lnid.ahd If 1t10V1 

515 h •oev• air••" .a.w.dM 2 mt 
eui .no-.ld pin 1r.• .. vchdown whh• in'"' Urn 20 percen'I of 1h• ,.,,. .... ..,, 
A 1-4., .,.,.Df', if uncD1TlM'llt91 will 
rnu11 In •n wrMlftir-., ~ooc of 
uo11t >\ ml Rlailve 10 • 2100-h. 

Another factor thU ean sabota~ th9 best Intended 
approachn and landin91 is etQH·wind-and c:;rouwind ls a 
fact of life most or t~ time, regardlea1 ot how many runway a 
are available. Cro11wind dutillg an approach can b• h•S\cUed 
by using OM er a comblMtion of seve1al m.lhocts. One 
mtlhod. of e.oune. i1 10 Ht in tha required crab an;le. Tnt 
dliUculty with U\ls type of wind correction it ,,..., varlaUans In 
wind, as altitude dirninishts, t•qulre const1n1 changH in 
tlndino. And changes in h•&ding. take apprtciabte llme, t1me 
which may not bt available. 

Another rntthOd is to uso &utfk:itnt srtp (iowatd the 
windward side) 10 comp.,,.nt• for c;ro1awind dritt. Thl5 
r1qulre1 IHI time iOI headlng ottange& bUt requires a tet1ty 
high degree of prgficaency tn crou·controt. Thi• 11chnlque is 
favored by rn.ny pllota blcauu It keeps th9 altplal'\t•t 
longltud1nal axil tcentetllne) line-d up with 'he runway, end 
requlru no tut 11cond o.-crat> maneuv1r Jult before 
touchdown. {Tt\t anp method also savea tit• and nelp9 keep 
tnt windward wing down.) 

""'""'w. tf • eartllC~ ma•lm.;,,. 
ouc.11o, u tnit~6CI >MVt in• 1nr..,. 
Mid (A1. almon :-ali tfl• runwav 
wll M Mi•t110wn :>ff•• ,..,&ft. 
ti•~ Aft a...RI P•ll(•n1 .....,,.d 
11 (JJ wo11td l.\trm~ use of il'le 
Whole rUl),....'W'. 

Flgf.Jr• 3 

3 

9l'd 



I 
I 

1~N' 

' I 

An lot»-fl, :!00." ~. N'IWW .... II 

""" C.COCJ ... lOl)O ''· •1'1111 2000 "· 
l'flMS1MW, •••111 • !I ._. tl'<lt Jici=M. 
l"'OWtwtr' r ~ '811 fg .. •tipwf .. Ith 
.ll DCllfll .20 'fl ~U"I 11'11 Illa tdtc .~ 
rne 11,111w.1y, u.ili"' 1m rwn""'y w 
~~--t(l· lurr hti'dlll.ntl ... ,. ..... 

"f& "Ml Oft lN 111/llWl't crnuninc. 
't"4 111101 loWl!lle ftrfS ID ilY aOfl EC! 

"'- "'"'· 

Figure 4 

However, regardless of which mettiod is used-and 
scme1im115, in ~nc:litions of heavy croHwind, a combi1"11tion 
of b¢1h musl be used-the amount of drift oorr1c1lon required 
can be d1ttctccl easily by visually notil\Q whe1her ttt. aircraft 
ls .stgnmd with 1h1 theoreUcal ccn1erline of tht runvi•Y· A 
visuaJ cue 1nai m1y b• und 1o detect ali;nment relate.a to 
wt'lo1h1r the runway Image leans (H9 Figure .c) to either side of 
vertical, or s11nds ,,ralght up, If the runway luns 1he 
approach p.a.tn ls not in One wllh tht ~'1ter of the 
r1.1nway-1nd 1ooftet or 1r11er, an 11s'' &urn will t1ave 10 be made 
In ord•r 10 land on in• runway c1nttr1tne. 

Vl1u1lty dettrminlng where 1ht f llght pa1h inttraeeta tn• 
runway can b• diHi~ult unlHt on• knows where and wnat to 
loolc for. Somt instructor• refer 10 It -.s the canter C)f the 
axpanaJon pattern ••• •n area of no movtmenl around which 
all portions of lhe terrain and runway HP&nd or mnt QUhvard 
(Figura e.): In our study Of th1 subject, the lntucepUon point 
aa•ms to lie In an area atiove whieh the runway seems 10 move 
YU11cally toward th• horl.ion and bleow which U ex;::>ands 
toward the approaching airc:rafL EuentiaUy1 ti is an area of 
the runway th:al nas no apparent vertical motJon. Onc11t a pilot 
haa becom• oonacloualy awille oi this visual QUI an~ "n use 
it wlf!I tomt degree of accutacy, the chan~ of over.or 
undetShooling dtcrea-.a. 

Figure 5 

Hciwe-,er, fC?r those who have dlff1cutty lrt 1eelno this no 
movement area. the old time-honored tecnnlqu• of noting 
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whether th• runway 1nrtshok:l raises or towers wllli respec:t 10 

the altctatt•s nose may be used to obtain a rough eatirn•te of 
whether one Is under--or ovor·~hooUng, This proc;edure. of 
couru. r.Quires a CON1ant pitch a1ti\ud1 as wall 11 a 
con1t1nt (fixed) 1ocation ot 1h1 puoi-1 eyes 1n r1aauon 10 
whale'tOI' poitlon of tht a1rp11n~ he may be using as a 
rtftttftce point. For examp•, stretching upward to see over 
lht nolt can change U1t pifot•s vartlcat viewing angS. by 
several degrea, comparable to the visual •ffect of changing 
\he 11ln:1aft's pUf.h aUltude by I like number of d90rH1. 

During poor 'llslbfltly condlllana .and panicutarly during 
n1gn1 approaches, a pilot can make doubly aure he doesn't 
underrun his glide path by checking U... alUmeter and ih• 
ver1icat speed lndlc1tor periodically. He should set hil own 
VFR minimc,.1ms relative to the airport eleY1tlon, making sure 
h• doe:sn't hil th• SO.ft mitk unrn he's over the runway 
lhreshold. At10, 1.11tog a de508nt rate nol In uceu qf lOO 10 
500 fpm neJps to Pf't\ltnt and ln•dY•r1•n1ly 11eep fllghl P•t!"'; 
Even on clear. but moonless nights. iiln approach Into a bJac'k 
hole airport out in the bOondocks can be extremely huardou1 
unless the flight instrumtnl1 are scanned •y11tematlcany untll 
reaching the runway-because of the visual illusions involved. 

Airing the airplane (gradually rounding out U1a tngh1 Pillh 
to one 1hat Is parallel whh th• runw.ay) 11 not dJfficuH if 'h• 
pilot knows where the g1ound ia. If l'lt doc1n•t 1 he'a In trouble. 
some student and private pllot• try to QVe~m• Ihle \a~k of 
knowledge bydrl"ing their plane Into the runway. which ts hard 
on 1he noH gear, and eventually on tne ~kett>oo)(, 

l'l•re cv'• ue pri~rly dependent en the angle 11 which I ht 
pilot's central vfalon lntcrae'1• the ground ior'rfJnwaY) ahtad 
and sUghll)' to the aidt (Ma Figure 6). Unfortunately, the why 
cf this int11eept angle la not vwy w1H unoerstooo. However. 
it's been demonstrattd in t•ts that If a pilo1 looke conctan1ty 
at the far end of th• runway during l\fl Intended tiara. he may 
no1 flar1 at all. This is probably because. for example, a 
vertical distance of 10 ft betw1en his eye1 and tht ground only 
subtends an angle of one •iohth of a degree, measured at 1he 
end of a 5000 ft runway, and his •Y• nu difficuhy resoMng 
(se.lng) .;hangea in •uch a arna.11 angle. To detect • left 
varlaUon in vtniQI dlstanco between his wh"IS ana t~ 
runway. would then rtqulr• his vtsual dettction o1 O~· 
eigl"llleth Qf a degree cnange In angte-an lmPoHlbte tukt 

On th• ether hand, If the pllol Jookt •1 tht rurrwa'i at• pQint 
too c:los• to his plane, ne'lf .ee notnlng but a blur of pa11Jn; 
tunway surface ot h1'U have th• illusion tl\81 ne't lowtr 1han 
he actually is. tn elUitr caH tne alrcraU will probably drop In 

hard at It nine out of f lytng •Pffd· 
Although many pilots think that flare 1nd llndlng cuo are 

primarily C:S.pendenf on two ey•d (binocular) d1p1h perception, 
U,. cue• uttct most art thoH r•lallld to changes In runw.y ot 
terr:atn parspec:tive and io changH In 1ln of famili*r objtetl 
ntarit\l landlng area. such .aa fencsa, bushes, tr•ea. hao;.art. 
and tvtn sod or runway tu:ture. 

Wltl'I a lltU• practice, monocular (ona-eyld) vision workl Just 
· a1 well as the t\Na eyed variety in putting an airplane down 
••f•ft-•nd smoothly. For the dbbelieving. U might bl 
lntareating to note that-according to current FAA n"ltdieal 
re~orda--4005 on.-.ycd persona hotd 'i&lid FAA pllo1 
ctrtific1tH. Of u .. u-. 76 had first Clas• medicals. 07' held 
second cta11 anc:J 3261 held 1hird class (student or private 
pilot) mtdl~al c::tr11fl"t .. , and their safety record Is just a& 

good as that of their iwo-eyeci Dtttnren. 
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'11t1nce b•\W9en inl•rcu,lon ., .. ll'ld •V«I ie dhnbh H th• •ircra11 d1s;~1Mt• C~'· 
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Many pU01s who h&¥e good success In fl~rlng at the proper 
anitude and maintaining lti•lt wheals a few inehu abOYe \h• 
runway uniil eventual 1ouchdown do so by ditectlng their 
central vi510n at a $tl•llow downward angle of hom 10 to 15 
deg towud \he runway, M 1hown In Figure 7. maintaining th• 
ume viewing angle cau1ts the poin1 of Yl$Ull •ntere1pUon 
with 1ht runway 10 mDf• progrcasfvely roarwatd toward 1hc 
pilot at ll'\1 airplane IOaes &IUludt; tt'lls ra11 of rearward 
movemen1 may be an lmportant cue In HHHlng the rar• of 
all11ud• lots. Converuly, forward movJmen1 o1 \ho visual 
interceDUOP poil'l1 wm lndlc:a1e an ineruH tn altitude, and 
woulCS "' lnterpr•ted to mean the pilot had lncraa$td th• 
alrcr•fl'it pitch angle lo rapidly, resulting in an overftare. 

"""•"••.CY 1• 1•n Ml 
U•t•, f'\I •ii•• '"ould 
IO•lll WWlf• ..... 1'\1"""9y 

r. ~=:~-:::~~., 
w..w.1 • ., ... uh• l~kl 

Location ol tlllS viilual lntercep,ion potnt in cer1funcllon wi1h 
u11ss.ment ol tow ve~oclt)' of f"earby otf-nmway teualn, as 
well 115 lh1 simuariiy er appearance of height above \ht 
runway ahead ot tr.. alrcraf1 (in oomparl•ion to the way it 
looked when the aircraft was taxied prior ,o \a~•otf) may alSo 
be uMd to Judo- wh•n th• whee la are Just a rew 1~t.s' .a'bOve 
the r~nway. 

ro re«:ap-conslstentl~ good landlngt require conatancy ln 

flight path angl• and airspeed. To aitaln this conai,tencv, 
keep alert 101he vtsual cue~ it-at are MCessary 1o the task, •• 
if a pilo111 having trouble with nis landings, It's a 5urt bet he'• 
not looking in t hi right p lac~ a' 1 he ril)ht lime. 0 

· - ia; eow1u•t• 1'111''"" .- (!) 
' "-'II IH"V~b~ 11y lm• i'
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! \kff-J (), kr ~~ BYALTONKW"H 

aircraft barreling in from the right on a base of its own? Unknown to 
. you, the offending pllot had been lurking out there all along, flying a 

. downwind leg that was two miles or more from the airport. II 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 flight. II \-vhy 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 conscientious 
pilot who is transitioning to a faster and more compllcated aircraft and 
needs more time to set up for the landing. II The need for more time turns 
out to be the common 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 wha.~ looked like a cross-country 
flight. '4I fly a wider pattern to giv~ me more time," the student said. An offi· 
cial at Jackson H.ole Avlatlon 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. ii No one objects to pilots• 
being weU prepared for the landing. The problem is that wider patterns not 
only can slow airport traffic, bqt they can lead to a midair collision. If you 
are among those suffering from wide patternitis, the cure is quick and siin
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 ls 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 

l', 
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point, '~ ~ilere lhe runway in1ersrct1 
)'our wing or wing strut, and you wUI 
ne\ler ha\'C 10 estimate it again. . 

Or get the AOPA Air Safety Pound a· 
tion's booklet, Nomou'ltlllAlrporu. The 
booklet is good medJcJne for anoth~r 
pattern ill, thi5 one a pS)tt:hoJogicaJ mal· 
ady-thc belief that slnce 1he p.rtem i1 
uncontrolled, an)"thfng goes. \'Vhfle it's 
true that pilots can do \"11ually anything 
they want at an unconttoUed afrport. f 
the rest of us ha\'e to ses: out ohheir way I 
while they do it. 

A piJot of a ilng)e-engine airplane I 
was ln the trafflc pattern iecendy when 
a twin-engine aircraft charged onto the r
downwind leg trom the opposite side of : •. : i 
the airport, coming unc:omfo1tably I 
close. The twin's pilot la1er demanded i 
to know why the single-engine aircraft I 
was In hl& way. The single-engine pilot I 
had taken the dme lo approach from I 
\he correct 5lde and entu on 1 45· 
degree angle \O downwind .. IJJ ofthis 
was accomplhihed prior to the ~'in's 
dramutc arrl\'al over the airport. Hod 
the multiengi.ne pnot followed the rec
ommended standard entry. the near-
miss would not ha\•e happened. 

Unconuolled doesn't mean out of 
control. The A~roriautical lnformarion 
Manual (fonnerly the Airman's Jnfor
nuJlton Manual) lays out nry sptdfic 
pro<:edurea for entering uncontroHed 
airport panems. lfyou ignore them and 
caus.e an lf;cidem, the FA.\ m•Y charge 
) 10U wh:h careless and reckless opera· 
tion. So, tn a "1'1'8)'• 1he reconunendmion& 
and suggestions in the AIM are C0\1!red 
undec lhe f~ral A\-jalion Rqulations. 

The AOPA Ail' Safety foundation 
boo¥.let otfm these s1x tips: 

(1) Enter the pattern abeun the mid
point of the runway at pattern altitude. 

C2) Maintaf n pattern 6.ltitude until 
abeam the a cb l'f, 
tb~NllJLN«~ 

the runway. 
(5) If.remaining jn J,he pattern, com• 

mence 1M turn to trosswind within 300 
feet of panem altJtude. 

(6) If departing the traffic pattern, 
continue sualpt out or exitwitb a 45· 
degree tum beyond the departure end, 
after reaching pattern ;Jtjtuda. 

The bookltt i1 available from the 
AOPAAlrSareryFoundation by calling 
aoo1sa.31ot D 



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 is 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 unicorn. 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 
11 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 
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you did not accept the university observers' opinion on this 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' observations 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 
since 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 is 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-seater 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 visibility 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 radioed 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 visible 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 
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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 clear 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.15, he should have been able to see the Tampico 
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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 
was probably on its final unless he was in 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 
necessarily 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 is up to me to look in that other lane. If 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. If 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 situation, 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. In 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 is 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 just 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 c.ha pter explains the methods m;ed for 
safely adjusting the flow of air traffic at anrl 
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 nee<led in 
order to utilize automobiles, airports or air
strips are needed to utilize airplanes. Every 
flight begins and ends at an airport or other 
suit.able landing field. For that. reason, it is 
essential that the pilot learn the traffic rules, 
traffic control procedures, traffic advisory sen-
ices, and traffic pattern layouts that. ma~y he in 
use at various airports. 

·when an automobile is being driven on con
gesterl city st.reets, it can be brought to a st.op 
so 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 
estaulished at designated airports. The traffic 

FAA 

patterns provide specific routes for takeoffs, 
<lepartures~ arrivals, and landings. The exact 
nat.u re of each airport. t ra.ffic pattern is de· 
pendent. on the runway in use, winrl conditions, 
obstructions. an<l other factors. 

Control towers and radar facilities provide 
lL means of adjusting- the flow of arriving and 
departing aircraft, and render assistance to the 
pilot in busy terminal are.as. .Airport lightinl! 
and runway rnarkin~ systems are used fre· 
quently to alert the pilot. to abnornml condi· 
tions and hazards, so arrivals and departures 
can be marle safely. 

Airports vary in complexity from I small 
grass or sod strips to major terJt1ini"'~ls 'ha vin~ 
a complex of many paved runways nnci taxi
ways (Fig. 7-1). --Regardless of the type of 
airport, the pilot must know and abide l>y the 
mles and general operating procedures ap
plicable to t.he airport being m.;ecl. These rules 
and procedures are based not only on Jo~dc or 
common sense. hut. also on c•ou 1ie:;y ~ an<l their 
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Figure 7-1 Major Airport Terminal Area 

objective is to keep air traffic moving with 
maximum safety and efficiency. The u8e of 
any traffic pattern, service, or procedure does 
not, however, alter the respQ'Tt.8ibility of end 
pUot 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 le£t. 

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 pilo.t'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 basic rectangular pat-

' 
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tern, it will be easy to make proper approache;;; 
and departures from most. airports, regardless 
of whether they have control towers. .At 
tower-cont.rolled 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. 
~Ian)' other deviations are possible. if the tower 
operator and the pilot work together in an 
effort t.o keep traffic. moving smoothl~·. It must 
be recognize<l that. jets or large, heavy airc,raft 
will frequently be fl yin~ wider and/ or higher 
patterns than lighter aircraft and in manY 
cases will make a straight~in appro1tch fdr 
landing. 

Compliance with the basic rectangular traffic 
pattern reduces the possibility of conflicts at 
airports wlrnre air traffic is not being controlled 
hy an FAA control tower. 'Yl1ile, accident 
statistics for e.ach yeat· 8how nn improvement 
over pre.Yious years, it is known that the ma
jority of midair collisions occur in the Yicinit.~· 
of nontower airports, under Yisual flight 111 les 
(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 traffic pattern is illus
trated in Fi~. 7-2. The traffic pattern altituch1 



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, um.less right turns are indi~ 
cated by approved light signals or visual 
markings on the airport, or the ront.rol tower 
specifically directs otherwise. 

It is recommended t.hat while operating in 
the traffic pattern at nontower airports the 
pilot maintain an airspe,ed that conforms with 
t.he limits established by FAR fH 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· 
pa.tible with t.he spee.d 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: rliscussion. 

-.... 

reference is made'to a "90° tum" from ,lne leg 
to the other since the ground track of e:\ch leg 
is perpendicular to the preceding one.. The 
actual change in the airplane's heading- ,foring 
those turns will be more or less than !l0° de
pending- on thP. amount of corre~t.ion n('(-essary 
to counteract wind drift. 

The upwind leg of the rectangular pattern 
is a straig-ht course aligned with~ an<l h\ading
from, the takeoff runway. This leg- be~ins at 
the point the airplane leaves the gromlll and 
continues until the 90° turn onto the cro.-.:.."\winrl 
leg is started. 

On the upwinrl leg after takeoff, tlw pilot. 
shoulrl continue climbing straight ahen<l until 
reaching a point. beyond the departure (\nd of 
the runwav and within 300 feet of truflk pat
tern altitude. If leaving- the pattern, tht' pilot 
should continue straight ahead. or <lepnrl by 
making a 45° left turn (rig-ht turn for a right
hanrl pattern). 

The crosswind leg is the part of the rec· 
tan,gll}ar pattern that is horizontally per
penrlicular to the extended centerline ,>f the 

/ 

Flgur~ 7-2 Basic Rl-'Ctaugulu.r Traffic l~attel'll 
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ta.keoff runway and is entered by making a 90c 
turn from the upwind le~. On the crosswind 
leg the airplane proceeds t:o the downwind leg 
position. 

Since in most cases the takooff is made in to 
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.. r..unway centerline ex
tension. This factor will be further explained 
in a. la.tel- chapter covering wind drift and 
rnanepvering by reference to ground objects. 

After reaching the prescribed altitude for 
the traffic 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 d011Jnwilnd 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 1h to 1 mile out 
from the landing runway, and nt. the specified 
t.raffic 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 
t.he 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 .Adation Regula
tions, aircraft while on final approach to land. 
·or while lunclin~, haYe the riµ-ht-of-wa~· ove!' 
other aircraft. in flight. or ope.rs.ting on thr 
surface. 'When two or more aircraft ure ap
proaching an airport for the. purpose of land
ing, the airc.raft at the lowe.r altitude has th(I 
right-of-way. but, it. shall not take ad\·antag-e 
of this rule to cut in front. of another ·which i~ 
on final approneh to land. or to overtake. that 
aircraft. 
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The final app1'0ach. leg is n cfoscending flight
path starting from the completion of the base
to-final turn nnd exten<linµ- to the point of 
touchdown. This is probably the most impor
tant. leg of t.he ent.i.re pattern. for here the 
pilot's judfrment and technique must. be keenest 
to accurately control the airspeed nnd descent 
angle while approaching- the intended touch
down point. The rn 1'ious aspects are thor
oughly e.xplainecl in t.he. cha pt er on Landing
... \ ppro~hes nnd Landings. 

To enter· the traffic pattern at nn airport 
without. a control tower, inbound pilots arr, 
expected to obser\•e othe.r aircraft alrench in 
the pattern nncl to conform to the traffic 

0

pat
tern in use. If no other aircrnft are. in the 
pattern. then traffic inrlicators on the. g-round 
and wirnl indicators must be checked to deter
mine which runway and traffic pattern direc
tion should be used (Fig-. 7 ~3). Many airports 
have. L-shaped traffic pattern indicators dis
playe<l with a Heg-mrntecl circle ndjacent to thr. 
runway. The short. member of the L ·shows 
the direction in which th~ t.raffir pattern turns 
should be made when uHirig the. runway para1lel 
to the long member. For example, in Fig-. 7-J.. 
the airplane, shoulcl fly a right-hand pattern. 
These indicators shouJd, of course, be checked 
while at a distance. we11 nway from nny pnt.tern 

WU40 SOCK 
OR CONE ~ 
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Figur+> 7-8 Wlnrt Rlld Landin.I!' Dlrf•<'tio11 Jndlcn.tors 



Figure 7-4 Left and Right Traffic Pattern Indicators 

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 
<lescending to the pattern altitude. 

Generally, when approaching an airport. for 
landing, the traffic pattern shoul<l 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 9tltitude before entering the pattern, 
and should stay clear of the traffic flow until 
established on the entry lei?. 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 
traffic 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
<'ate.d at those airports or~ if none is function
ing, to broadcast "in the blind" on an 
appropriate radio frequency. This alerts other 
pilot8 to the presence of your airplane and 
helps in ayoiding midair collisions. 

FAA has over 180 Flight Service Stations 
( FRS) which provide, on a designated radio 
frequency, advisory information concerning 
the airport at which they are located. These 
advisories, when requested, wilJ 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. 
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In addition, the FSS will advise the pilot if 
t.here 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 F8Ss are 1listed, along 
with their assigned £requenc.ies, 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 usefu I 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 
t.hat 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
inboun<l to an uncontrolled airport should 
continuously monitor the appropriate radio 
frequency as indicated on ·the aeronautical 
chart or in the Airport/Facility Directory. 
To a voi<l radio interference with other air 
traffic that may he nsin~ U~ICOM at. nearby 
airports, the arriving pilot should delay the 
initial call until about 5 miles from t.he air
port, an<l then listen before making a.ny~trnns
mission. 

Departing pilots shouter monitor the proper 
frequency~ broadcasting their position and in
tentions before taxiing- onto the runway for 
takeoff. To minimize cong'estion on the com
munication frequencies~ all radio transmissions 
shoul<l be brief nnd roncise 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, 1.. 

route, practicing maneuvers, etc. 

REFERENCE-
AJM, ParachUlt Jump Aircraft Opmuiom, paragraph 3-S-5. 

Summary of Recommended Communication Procedures 

COMMUN/CATION/BROADCAST PROCEDURES 

PRACTICE 
FA.CIUTY AT FREQUENCY USE OUTBOUND INBOUND INSTRUMENT 

AJRPORT APPROACH 

1. UNICOM (No Tower or FSS) · Communicate with UNICOM station on Before taxiing IO miles OUL 
published CTAF frequency (122. 7; 122.8; and before Entering 
122.725; 122.975; or 123.0). If unable to Wtilng on the downwind, base. 
contact UNICOM station, use self-announc.c runway for and final. 
procedures on CTAF. dcpartUre. Leaving the 

runway. 

2. No Tower, FSS, or UNICOM Self-announce on MULTICOM frequency Before taxiing 10 miles out. Departing final 
122.9. and before Entering approach fix 

taxiing on the downwind, base, (name) or on 

• runway for and final . final approach 
departure. Leaving the segment 

runway. inbound. 

3. No Tower in operation, FSS open Communicate with FSS ~ CTAF frequency. Befol1' taxiing 10 miles out. Approach 
and before completed.' 

4. FSS Closed (No Tower) Self-announc.c on CTAF. 

s. Tower or FSS not in operation Self-announce on CTAF. 

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 .. Dep~g 

Services Available to Pilots 

Entering 
taxiing on the downwind, base, termin~. 
runway for and final. 
departure. Leaving the 

runway. 

Before taxiing 10 miles out. 
and before Entering 
taxiing OD the downwind, base, 
runway for and final. 
departwe. Leaving the 

JUD way. 

Before taxiing 10 miles OUL 
and before Entering 
taxiing on the downwind, base. 
runway for and final. 
departwe. Leaving the 

runway. 

TBL4-1-I 

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 

EXA.MPLE-
VERO BEACH RADIO, CENIVRION SIX NINER DELTA DELTA IS TEN 
MILES SOUTH, 1WO THOUSAND, LANDING VERO BEACH. REQUEST 
AIRPORT ADVISORY. 

(b) Outbound 

EXAMP~ 
VERO BEACH RADIO, CENTURION SIX NINER. DELTA DELTA, REA.DY 

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. 

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

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 nonnal 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.) 

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. 

c. Preparatory to landing at an airport without a Also, traffic pattern altitudes for military turbojet 
control tower, or when the control tower is not in aircraft sometimes extend up to 2,500 feet above the 
operation, pilots should concern themselves with the ground. Therefore, pilots of en route aircraft should be 
indicator for the approach end of the runway to be used. constantly on the alert for other aircraft in traffic 
When approaching for landing, all turns must be made patterns and avoid these areas whenever possible. 
to the left unless a traffic pattern indicator indicates that Traffic pattern altitudes should be maintained unless 
turns should be made to the right. If the pilot will otherwi~e required by the applicable distance from 
mentally enlarge the indicator for the runway to be used, cloud criteria (FAR Part 91.155). (See FIG 4-3-2 and 
the base and final approach legs of the traffic pattern to FIG 4-3-3 ). 

Trame Pattern Operations 
Single Runway 

Legend: . -

/ 

Recommended Standard Left-Hand 
~_<!!_rotrlc ~ Traffic Pattern (depicted) PCf1em ~,\A., (Standard Rimt-H'.imd Traffic 

~ Pattern woufd be the opposite) . 

~~ ~ 
"\ , 

,-;!!"+ f DOWNWIND CROSS- ...1... 
_:r_ I.BG WIND T / 

\~.....,....R~~fd~~~4 <i>~~ UNDINO 'T' 'T'~@ 'T' ,. DIRBCl'ION 
HAZARD OR • IlIDICATOR 

J 4 POPULATED AREA ~9]---
- ~""' 0 ,---:---i TRAFPICPATI'l!RN 
_..:- _.. T n ',~c:!J INDICATORS ~ _. LANDJNG RUNWAY c:::::i 

(OR LANDING STRIP) <._ ·, ... T __ " WIND CONB 
INDICATORS . ~ 

FIG 4-J-2 See Key to Traffic Pa/Urn OJHIYJfioru on nut pagt. I 

Airport Operations 4-3-3 
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Traffic Pattern Operations 
Parallel Runways 

)( 

+_fSJ __ _ 
Q ' 
~+ ~ 
~ ~/<a) 

3 +~ RUNWAY 
FINAL 

~+~@+ 
f No 'Iiwareuion Zon6 (j)I 

A~+------.--

EXAMPLE-
KEY TO TRAFFIC PATTERN OPERATIONS 
<D ENTER PAITERN IN LEVEL FUGHT. ABEAM THE MIDPOINT OF 
mE RUNWAY. AT PAITERN ALTITUDE. ( 1 ,(){)()'AGL IS 
RECOMMENDED PATTERN ALTITUDE UNLESS ESTABUSHED 
OTHERWISE ... ) 

<2) MAINTAIN PATTERN ALTITUDE UNTILAfJEAM APPROACH END 
OF THE LANDING RUNWAY ON DOWNWIND LEG. 

@ COMPLETE TURN TO FINAL AT LEAST 11~ MILE FROM 11/E 
RUNWAY. 

© CONTINUE STRAIGHT AHEAD UNTIL BEYOND DEPARTURE END 
OF RUNWAY. 

~IF REMAJNING IN 11/E TRAFFIC PATTERN, COMMENCE TURN TO 
CROSSWIND LEG BEYOND 11/E DEPARTURE END OF THE RUNWAY 
WITHIN 300 FEET OF PATTERN ALTITUDE. 

@JF DEPARTING THE TRAFFIC PAITERN, CONTINUE STRAIGHT 

I No Trwsnaion Zooo@I 

LetleDd: . 
S'"tandard Right-Hand 
T.rattic Pattan (dcpictecl) 

FIG 4-3-3 S11 Key ta TrajJic Pa/Urn OJMradonJ below. 

LEFT-HAND TRAFFIC PATTERN: TO 711E RIGHT WHEN TN A. I 
RIG/IT-HAND TRAFFIC PATTERN} BEYOND THE DEPARTURE END 
OF THE RUNWAY. AFTER REACHING PATTERN ALTmJDE. 

~DO NOT OVERSHOOT FINAL OR CONTINUE ON A. TRACK WHICH 
WIU PENETRATE 111E FINAL APPROACH OF THE PARALLEL 
RUNWAY. 

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

~. UNEXPECTED MANEUVERS IN THE 
AIRPORT TRAFFIC PATTERN 

• OUT. OR EXIT WITH A 45 DEGREE TURN (TO 111£ LEFT WHEN IN A -

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 

4-3-4 

A .Tf1 
Airport Operations 



STATEMENT OF PARTY REPRESENTATIVES 
TO NTSB INVESTIGATION 

Aircraft Identification: I 
Registration Number /1/// Zf( //t) ;u ~I. 

I 
f7 c·(o J(/J ('- T,1 L(- (I) ... ,~ 

Make and Model f'i/' Et( /'·43x-r1-;;.., 

Location fl) E W 5 6 '-! ~ "'/.J, f L. 
I 

Date CZ~ / ) ' 'l 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 CFR § 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 alJ 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 

~ CJ4'A£<l h64~1 ~A'G'&I LYcM/t.;V~ ti,/~-
' 

4'@e- {1 -ac-!flz ~lh S f(Y - fil_flJl_Lt= l:-Ll-'l~ 

Continued on reverse 
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SIGNATURE NAME (Printed.) PARTY ·DATE -



TITLE 49-TRANSPORTATION 
CHAPTER VIII-NA T/ONAL TRANSPORTA T/ON 

SAFETY BOARD 

PART 831-ACCIDENT/INCIDENT 
INVESTIGATION PROCEDURES 
Sec. 
831. I 
831.2 
831.3 
831.4 
831.5 
831 .6 

. 831 .7 
831.8 
831.9 
831.10 
83 l.1 l 
831.12 

831. I 3 

83 l.14 

Applicability of part. 
Responsibility of Board. 
Authorily of Directors. 
Nature 'of investigation. 
Priority of Board investigations. 
Request lo withhold information. 
Right of representation. 
I nvestigator-in.-charge. 
Authority of Board representatives. 
Autopsies. 
Parties ro the field investigation. 
Access 10 and release of wreckage, 
records, mail, and cargo. 
Flow and dissemination of accident in· 
formation. 
Proposed findings. 

Authority. Tltle VII, Federal Aviation Act 
of 1958, as amended, 72 Stat. 781, aa 
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 ~t seq.). · 

§ 831.1 Applicability of part. 

Unless otherwise specifically ordered by 
the Nati.onal Transportation Safety Board 
(Board). the provisions of this part shall 
govern all accidem 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. (I) 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. le is also responsible for in
vestigation of accidents which occur out
side the United States, and which involve 
U.S. civil aircraft or civil and military air
craft, at locations determined to be not in 
the territory of another state (i.e., 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 cau!>e 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 o;taie which is a signator to Annex 
13 to 1 he Chicago Convention of the In· 
terna1ional Civil· Aviation Organization, 

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 shaJl be in 
consonance with any agreement entered 
into between the United States and the 
foreign state. 

(b) Surf ace. 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 SSO 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.J Authority of Directors. 

The Director, Bureau of Accident ln
vestigati'on. or the Director, Bureau of 
Field Operations, subject to the provi
sions of § 831.2, may order an investiga
tion ~nto 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 accid~nt 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-SS4, 80 Stat. 384 (S 
U .S .C. SS4 er seq.)). 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)z 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 
to 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 lnfonnation. 

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 S U.S.C. SS2} 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· lnvatigator-ln..chuae. 
The designated investigator-in~harge 

organizes, conducts, and controls the field 
phase of investigation. He shall assume 
responsibility for the supervision and 
coordination of all resources and of the 
activities or all personnel, both Board and 
non-Board, involved in the onsite in· 
vestigation. 

§ 831.9 Authority of Board l'et)mtn· 
llltiva. 

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

• Th'r a11thoo1v of a rqlfrwn11mt of IM ftderal "'·w1on 
,\drn1n1,u111on d11ru11 '""h hrid 1n~n1111at1om \hall ~ the 
,~, ;u 1hll of 1 Board 1n\ttll~ot undn thl\ Plr1 

' Thr 1oin1 resubllon\ of the Boud ;and Co.1u Gu.ard f0t 
1hr 1n,r\11µ1100 01 mannt couuilun 11t '" forth 1n Pan 150 
or thl\ .:h1p1rr 



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 saf cty 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 presencing 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 accid~nt in air commerce. 

(c) Surface.(l) 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 .or such investigation. 

(2) Any examination or testing shall be 
conducted in such a manner so as not to 
intcrf ere with or obstruct unnecessarily 
thr. transportation services provided by 
the owner or operator of such vehicle, 
v~s~el, rolUng stock. track, or pipeline 
component, and shall ·be conducted in 
such a manner so as to ·preserve, to 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. 

§ RJJ.10 Autopsies. 
The Board is authorized ro obtain with 

or without reimbursement, a copy of the 
report of auropsy performed by State or 
local official!; on any person who dies as a 
result of having been involved in a 
transporration accidenl wilhin the 
jurisdiction of the Board. The 
investigator-in-charge,· on behalf of the 
Board, may order an aucopsy or seek 
other tests of such .J>Crsons as may be 
necessary to the investigation, provided 
that 10 the extent consistent with the needs 
of the accidem investigation" provisions 
of local law protecring religious beHefs 
wilh respect to autopsies shail be observ
ed. 

§ 831.11 Parties to ·tbe Reid ln'ftlUa•· 

tlon. 

(a) The investigator-in-charge may. on 
behalf of the Director, Bureau of Acci· 
dent Investigation~ ·or the Director, 
Bureau of Field Operations, designate 
parties to participate in the field investiga
tion. Parties to the field investigation shall 
be limited to those 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 inve5tiga
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. 

(c) No party ·10 the field investigation 
designated under § 831.i l(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 pany. 

(d) Section 701(g) of the Federal Avia
tion Act of 1958 1 as amended, provides 
for the appropriate participation of the 
Administrator in Board investigations, 
and section 304(a) of the Independent 
Safety Board Act of t 974, 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 norl"!'lally be a pany to field investiga· 
lions and will have the same rights and 
privileges and be subject to the same 
limita&ions as other parties. 

· § 131·. t2 Acctu to aad release ol 
wmkagr. records. mail. and cargo. 

(a) Only the Board's accident investiga
tion personnel and persons authorized by 
the investigator-in-<:hargc, the Director, 
Bureau of Accident Investigation, or the 
Director, Bureau of Field Operations to 
panicipate in any particular investigation, 
examination or testing shall be permiued 
access to wreckage, records, mail, or 
cargo which is in the Board's cus1ody. 

(b) Wreckage. records, mail, and cargo 
in the Board•s custody shall be released by 
an authorb:ed representative of the Board 
when it is determined that the Board has 
no funher need of such wreckage, mail, 
cargo, or records. 

§ 831.13 flow and dissemiaadon or acd· 
dma information. 

<a> Release of information during the 
tield investigation, particularly at the acci-· 
dent scene, shall be limited to factual 
developments, and shall be made only 
through the Board Member present a1 the 
acddenr scene, the reprcsenta1ive of the 
Board's Office of Public Affairs, or the 
investigator-in-charge, 

... ·-- - -- ., ... , 

(b) All informati~n concerning thucci
dent or incident obtained by any )1lhon. 
nel participating in the field investigation 
shall be passed to the investigator-in
charge, through approp~te .channels. 
Upon approval of the investigator-in
chargc, 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 inf onna
tion be released to, or discussed with, 
unauthorized penons whose knowledge 
thereof might adversely affect the in-
vestigation. · 

§ 131.14 Proposed findings. 
Any person, Government agency, com .. 

pany, or association whose employees, 
functions, a.etivitics, or products were in
volved in an accident under investigation 
may submit to the Board, prior to its con
sideration of probable cause, proposed 
findings to be drawn from the evidence 

·produced during the course of the acci
dent investiption, a proposed probable 
cause, and proposed safety recommenda
tions designed to prevent future accidents. 

Slaned •t Wuhincton DC 011 tills 12tll day 
·of April, 1911. 

Jim Bumtlt, 

. Chairma11. 
· {FR Doc. 88-9870 Filed S-3-88; 8:4S aml 

llWNG CODE 753U1·M 



NATIONAL TRANSPORTATION SAFETY BOARD 
RELEASE OF AIRCRAFT WRECKAGE 

PART I-RELEASE OF AIRCRAFT WRECKAGE 

ACCIDENT IDENTIFICATION 

NUMBER 

REGISTERED OWNER (name and address) REGISTRATION NUMBER-N 

ff"()a.'-(- /(I.I)/) l--f I} [/:ONAt.1.,..J"ct11'-VNV. /V / J 
6 00 CL'1 fJ E /"" ()-1 l'l .L' 5 h L. u ~. 1--M_A_K_E --__;,_----------"'----------1 

tJ~'1'r~tvt1 IJK~OI,, FL :J'J.fl1 (IEf'l.0<;/'4f'J:~LE 
MODEL DATE OF ACCIDENT LOCATION 

The National Transportation Safety Board has }i(Aaa 1 1t i!!'"tompleted 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.) 

/1/o N f2. 

SIGNATURE OF NTSB AEPRESENTATI~ TITLE DATE 

A SJ' 
I · se ma be signed by a person, not the o ner 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.I 

Receipt of the above described aircraft wreckage. 

0 Removal of the parts, If any, listed on the reverse side of this form. 

SIGNATURE TITLE DATE 

If-Vi JI 1101'( >A f Pj 

E1V7'11t/F~ Al 
-JAf If? Y·- R1 ti c//e 

NTSB FORM 6120.15 IRev. 5/79) 



NATIONAL TRANSPORTATION SAFETY BOARD 
RELEASE OF AIRCRAFT WRECKAGE 

PART I-RELEASE OF AIRCRAFT WRECKAGE 

ACCIDENT IDENTIFICATION 
NUMBER 

REGISTERED OWNER (name and address) REGISTRATION NUMBER-N 

5 P£._vc: [ Cj~_EEK fJ u :tA ic?-o,,,// r-N 
I IJ c E c ~ 6 l u ()' t--M-AK-E +-----t7'-~---"'--#----------1 

00 t.f f oNA t36mr Fl 3; 1J f :r(YFrz 
MODEL DATE OF ACCIDENT LOCATION 

.~ 
The National Transportation Safety Board has~ completed 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. llf no 
parts are retained, insert NONE.) 

SIGNATURE OF NTSB REPRESEN TITLE DATE 

9-16· 
(Th n ay be signed by a person, n 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.) 

I HEREBY ACKNOWLEDGE: 

Receipt of the above described aircraft wreckage. 

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

~ !. ;f G~ 
~ ~·-
REMARKS: 

NTSBFORM 6120.16 (Rev. 6/79) 

TITLE DATE 



• OPFICB OP MBDICAL EXAMINER 
FLORIDA, DISTRIC'r 7 

VOLUSIA COUNTY 

• / t? ·" 
I ~-= c )...' 

/ /1 . ..,. / 1.1 

1501 BELLEVUE AVENUE, DAY'rONA BEACH, FL 
(904) 239-6421 

I ·,. L•jl ., v ~ 
J21ut , < .. ... !J. I --......' . ,/ .. ,, 

· .... .......__' . . ,.., ./.;.."··:..,, ,.., 
....... . . '4'J 

. ~ I REPOR~ OP A~PSY 

NAME Hecox, JOSEPH ME I 

ADDRESS 705 S. BEACH STREET, #161. DAYTONA BEACH, FL 32114 

AGE -2.§_ DOB MABCH 21. 1969 RACE _ ..... W_ SEX M SS I 

CASE I 95-090185 COUNTY POLICB JURISDI~IOH _....N~S~BP~D-------~--~--

DATB DBATB (FOUND) SEPTEMBER 15, 1995 DATE AUTOPSY SEPTEMBER 18, 1995 

GROSS ANATOMIC DIAGNOSES 

FINDINGS: 1. Extensive burning and charring of tha body, as described in 
the autopsy protocol. 

2. Multiple lacerations of spleen. 
3. Fracture of the laft humerus. 
4. Ecehymosea of the eyelids bilaterally. 
5. Multiple rib fractures, as described in the autopsy protocol. 
6. Fracture and dislocation of the right sternoclavicular joint. 

CAUSE OF DEATH: 

MANNER OF DEATH: 

SPECIAL STUDIES: 

PINAL DIAGNOSIS 

Multiple blunt force trauma. 

Accident. 

POSTMORTEM TOXICOLOGY
Pindinq 

' .. , I 
I,..; I 

95-526 

VOLUSIA 

TIME 1230 Hrs 

Source 
Urine TLC.fo~ drugs reveals caffeine, nicotine and nicotine 

Blood 

metabolite. 
Drug acraan analysis by FPIA is negative. 
Salicylate screen is negative. 
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 Att.orney' a Off ice 

--- -..... :;:> DATE //- 9- 5 <f" 
MEDICAL EXAMINER/Ronald L. Reeves, M.D. 



HAMB SIH, BYUN CIUL 

urr4._.. ur 1115U~CAL &XAll~NSK ~. 

FLORIDA, DISftICT 7 
VOLUSIA·COUR'l'Y 

1501 BJLLB\'UB AVBNUB, DAYmNA BEACH, FL 32114 
(904) 239-6421 

REPORT or AUTOPSY 

AltA SIN, BYUN BIN 

ADDRESS 600 S. CLYDE MORBIS BLVD., DAYTONA BEACH, FL 32114 

AGE --2.Q._ DOB JULX 15, 1975 RACB __ a_ SBX M SS I 

ME I 

POLXCB JURISDICTION ~N=SB~P~D~-----------

DATE DBATB (FOUND) SEPTEMBER 15. 1995 

CASI # 95-090185 COUNTY 

DATii: AUTOPSY SEPTEMBER 18, 1995 

GROSS ANATOMIC DIAGNOSES 

95-527 

VOLUSIA 

TIMB 1400 Hrs 

FINDINGS: l. Severe fourth deqrea burns Of the body, which ie in a pugilistic 
attitude. 

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

3. Fracture of T3. 
4. Multiple basilar ekull fractures. 
s. Multiple lacerations of the brain. 

FINAL DIAGNOSIS 

CAUSE OF DEATH: Multiple blunt force trauma. 

MANNER or DEATH: Accident. 

SPECIAL STUDIES: 
Source 
Urine 

Blood 

POSTMORTEM TOXICOLOGY
Finding 
TLC for drugs reveals no drugs detected. 
Druq screen analysis by FPIA is negative. 
Salicylate screen is negative. 
TLC for drugs reveals no ~rugs detected. 
Drug screen analysis by FPIA is negative. 
GC & enzymatic analysis for volatiles is negative. 
carbon monoxide level is l\. 

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

..------------- DATE / f- £- 'j r: 
MEDICAL EXAMINER/Ronald L. Reeves, M.D. 



Photograph 1 View of main wreckage of Nll7ER 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 Nll7ER 

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



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

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



Photograph 9: View of debris from tail section of Nll7ER which was found in 
the area of the collision with N2351A 

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



Photograph 11: View of rotational damage to propeller spinner from N2351A. 

Photograph 12: View of damage to one propeller blade of N2351A. 



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

ihotograph 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 

MIA95FA224A 
FILE NO. 1758 09/15/95 NEW SMYRNA BCH,FL 

MAKE/MODEL - AEROSPATIALE TB-9 
ENGINE MAKE/MODEL - LYCOMING 0-320-D2A 
AIRCRAFT DAMAGE - Destroyed 
NUMBER OF ENGINES - 1 

OPERATING CERTIFICATES - None 
TYPE OF FLIGHT OPERATION - Instructional 
REGULATION FLIGHT CONDUCTED UNDER - 14 CFR 91 

LAST DEPARTURE POINT 
DESTINATION 

AIRPORT PROXIMITY 
AIRPORT NAME 
RUNWAY IDENTIFICATION 
RUNWAY LENGTH/WIDTH (Feet) 
RUNWAY SURFACE 
RUNWAY SURFACE CONDITION 

- DAYTONA BEACH,FL 
- Same as Accident 

- On airport 
- NEW SMYRNA BEACH MUNI 
- 11 
- 4300/ 100 
- Asphalt 
- Dry 

PILOT-IN-COMMAND AGE - 26 

CERTIFICATES/RATINGS 
Commercial, Flight instructor 
Single-engine land, Multiengine land 

INSTRUMENT RATINGS 
Airplane 

Brief of Accident 

Adopted 05/29/1996 

AIRCRAFT REG. NO. Nl17ER TIME (LOCAL) - 16:44 EDT 

CREW 
PASS 
OTHER 

FATAL 
3 
0 
0 

SERIOUS 
0 
0 
0 

MINOR/NONE 
0 
0 
1 

CONDITION OF LIGHT - Daylight 

WEATHER INFO SOURCE- Weather observation facility 

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

- Visual (VMC) 
- 10000 FT Broken 
- 0010.000 SM 
- 100 /009 KTS 
- 84 
- None 
- None 

FLIGHT TIME (Hours) 

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

The Aerospatiale TB-9, Nll7ER, 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) 

MIA95FA224A 
FILE NO. 1758 09/15/95 NEW SMYRNA BCH,FL 

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

Findings 
1. 
2. 
3. 
4. 
5. 

- 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 

Occurrence# 2 
Phase of Operation 

IN-FLIGHT COLLISION WITH TERRAIN/WATER 
DESCENT - UNCONTROLLED 

AIRCRAFT REG. NO. Nll7ER TIME (LOCAL) - 16:44 EDT 

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, Nl17ER, 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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