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AND SEWHOLE AIR CBARTER 

PIPER PA-34-200T, N8110R, 

EAST RUTHERFORD, NEW JERSEY 
WPDAIX COLLISION 

SEPTEMBER 23, I981 

SYNOPSIS 

About 0847 e3.t .  on September 23, 7981: a Ronson Aviation Bel! 276B 
helicopter and a Seminole Air Charter Piper P.4-34 airplane collided in flight over the 
Meadowlands Sports Complex in  Fast Ru?herford, New Jersey, about 2 nautical miles 
south of the Teterhoro, Sew Jersey, Airport. The airplane had departed Syracuse on an 
instrument flight rules flight plan to Teterboro and was on a left base leg to runway 1 
following en instrti-nent lendins system epproach to runway 6. The helicopter was 
operatirq under visua: flisht rules inbound to Teterhoro from Woodbridge. New Jersey, for 
a 16nfiing on the ramp area adjacent to  the south end of runway 1. The t w 3  aircraft 
collided at  about 650 feet. The helicopter fell into the Veadowlands Sports Complex 
parking lot. and both persons ahoard were kilied. The eirplane, with about 8 feet of its 

seven-tenths of a mile east of the  collision point. The pilot <.vas seriously injured, an3 the  
!eft wing and i t s  riqht e n ~ n e  missing. made a Kear-up landing in  a marsh about 

passenKer received minor injuries. There were scattered clouds a t  about 5,000 feet and 
the visibility :,vas 30  rzile5 a t  the time. 

The National :'.-ans?ortation Safety Roard determines that the probable cause 
of thts accident :vas the failure of each fliFhtcrew to see and avoid the other aircraft end 
the fail tre of the ioca! controller to perceive the traffic conflict due to  the controller's 
preoccupation with 8 nonessential administrative telephone call. Contributinz to  t h e  
accident was a delayed position repart from the airplane pilot due to his failure to  
activate his rnarher heucon receiver and So controiier-induced congestion on the radio 
frequency and an inaccurate position report f rom the helieopter pilot. The failure of the 
Federal .%viation A6:ninislration to train and qualify tower personnel in t h e  use of t h e  
BRITE rader display was :?is0 e factor. 

1. FACTUAL INFORMATION 

1.1 History of t h e  Flight 

? i p c  PA-.??, X81 1 UX.--On September 23. 1981, a Piper PA-33-200T Senec8 11, 
N 8 i l U R ,  deparied Rochester. New York, about 0720 eastern daylight time (e.d.t.) I/ on an 
instrument fliFht rules (I7;'R) fliaht plan for Teterboro Airport. Teter%oro, New-Jersep. 
The airplane carried one pilot and on0 passenan?. 

_- 
l! Al l  t imes herein arc eastern dayiiyht time baser: on the 24-hour c:ock. 

--__ 
- 
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The initial clearance to the flight was: 'Weared to t h e  Tererioro Airporr via 
V-34 Hancock, V-273 Sparta. V-36 maintain 5.000. ?/ depar?ure cm?roi freqaency wiif 5e 
119.95 MIIZ squawk 7460." This clearance was :car back eor:ectl:~ 5>- S8119R. end at 
0719:41 the flight was cleared for takeoff end departed imzedistely. -4% 0"-)' . L X ~ L  - *  t5e 
flight's clearance was amended by the CleveIanG Air Route Traffic ton t ro l  Cen?er 
(ARTCC) requesting that the flight naintain 7,000 feet. The en route po~tion of the  
flight was withcut  incident. At 0830:36, the flight receive6 an anendrnent to  its 
clearance which stated: "10R proceed via V-34 'til intercepting V 2 1 5 ,  3IOR8S dlrecr 
Teterboro." This clearance was ~ l s o  acknowledged by N 8 i  10R. 

Beginning a t  0821:41. N8!10R began receivizg ra&r .:ec:nrs and crzcent 
instructions from surcessive air traffic control !XTC) fapiitties z ! m ~  t h e  routs. ~4% 
0843:09, the flight was cleared to  turn left to  a heading of 3900 to intercept lhe runwet?; 6 
localizer, and a t  0843:35. X8110R was cleared Dv Sewark .^l?proack Control for PR 
instrument landing system (ILS) approach to runway 6 fro!: 8 3osition 3 3iiss f ro% the 
DANDY Intersection. A t  0845:04. the following instructlans were issue? :o X81IOR: 
"8110R you're a t  DANDY,  radar service terminated, cail TeterSoro :owe? r?ir,eteen five, 
good day." This transmission was acknowledged by S8110R. D A Y D Y  in?ersec:ion is the 
final approach fix for the ITS approach to runwav 6 and is 2.2 nautical miles ozitside ?he 
outer marker for this approach. 

At 0845:22, N8110R called the Teterboro ,1irport tower. This transmission 
was acknowledged by the tower a i  O845:5fi wi th  a request t h ~ ;  the f i i ~ h ?  xpor:  ove? the 
outer marker for a lef t  base leg for runway I .  The next transmission to the ?owe? x e ~  ;;I 
0847:08, when the pilot reported, "iiside the marker, left base for 01.'' The ;oxer repIied, 
"in sight, continue, traffic departing." The pilot of 3 8 1  :OR stated :hat he di6 no: re?or? 
over the outer marker earlier because of congesriofi on the radio frecuency. (See 
appendix C.) Accordipg to the passenper, t k e  pilot did no; have t h e  narkzr heecon 
receiver turned on until the controller requested that  he "report t he  outer :car'-ter." 

The piiot and passenger sain' they were scannine the a r t ?  forward end :o t h e  
right of their flight path for inbound traffic. The passenyer. E ?riva?:e piiot w h o  bed 
received training toward 8 ~ :  instrument rating. stated t h a t  he was leaning fwwa:-d ir his 
seat ,  looking for traffic ahead and to the right, perlicu!a?I:: looicing for aircraft i~ho :~ :d  
from the southeast. 

3ell 20tiR. N27fi70.--0n September '3, 19x1. a Rei! 206R. Y'l?fi:O. departed 
Linden, New Jersey, about 0826 carrying two crewrre:nSers. T:lc ffight s:opi>e<; H t  
Woodbridge, New Jersey. arld refueled with 3C ga'llons of Jet A fuel. irinzing the tntal 
amount of fuel on board to  approximately 5 3  gallons. No passengers were boarder; at  
L d b r i d g e .  

The flight departed Woodbridge about 0829 on a eourw of approsinately 040'. 
a direct course to the Teterboro Airport. At 0839:12, t h e  fliph: isas toid by t h e  Xewark. 
New Jersey. tower controller to zaintain 1,300 feet while crossizz !he Nervark Terminal 
Control Area (TC.4), and a t  0837:38. N27670 was clewed to descend t o  309 feet as i t  '.vas 
leaving the TC.4. Radar contact wa3 maintained u n t i l  i t  FeRChed an nititt!de of about 
700 feet,  still on R course of 040". A t  3844:57, the nelicopter contacted t h e  Teterboro 
tower and was told to "stand by." The next contact was at !7845:27 wher? X'27650 reporter! 
"coming up on the sports compleu . . . ." The tower controller answe-e;! th i s  with a 
request for a report ". . . about a mile south. 1 don't h! ve vou in sight." (See appendix C.) 
The controller stated that he considers the phrnse "coming up on" to mean t h u t  ?:q mile  
from a point wher. used by helicopter pilot.;. 

2/ Al I  altitudes herein ere mean sea level imsl) unlesq otherwise incjicated. 
-- 

- 



Complex st an altitude of about 650 feet. The helicopter and parts of t h e  air$sr;.e fell in  
At 0847:34, N8110R and N27670 collided over the Meadowlands sports 

a paved parking lot cf t h e  S ~ C F ~ S  complex. The airplane landed in e. flat marsh about 
4,220 feet on a 090" bearing from the helicopter wreckage, and subsequently W a S  
destroyed by fire. The two persons in the helicopter were killed, and the two personS in 
the eirplane were injured. 

Witnesses said the' the two aircraft converged a t  an angk of nearly goo, with 

helicopter appeared to kank to the right immediately before the collision. Both perSOnS in 
the he!icop:er approacn!nz from the right of the airplane. Several witnesses said that the 

the airplane said that they neve? S ~ W  the helicopter before thz collision. 

1.2 Injuries to Persons 

Injuries Crew Passengers Others Total - 

Fatal L n 
Serious 1 0 
?dinorinone - 0 - I 

3 1 

n 

Total 

n 2 
0 1 
- 0 - 1 
0 4 

1.3 - Dam- to  Aircraft 

Both aircraft were d2stroyed. 

1.4 Other Damage 

Pavement and decorative landscapin? in the Mzadowlands Spocts Complex 
parking 10: was damaged. 

1.5 Personnel Information 

The flightcrew of both aircraft and ths air traffic controller were certificated 
and qualified. (See appendix B.i 

1.6 Aircraft Information 

The Piper PA-31-200T Seneca 11, 38110R, was owned by Air Charter 
Associates and leased to and operated hv Seminole Air Charter; both firms were 
headquartered in Pittsford, New York. The airplane was within prescribed weiyht and 
balance limitations for the flight. There were 122 gallons of lOOLL aviation gasoline on 
board a t  takeoff from Rochester. 

The Bell 2063, N07fi70, was owned and operated by Ronson Aviation, Inc., of 
Trenton. New Jersey. The aircraft was within prescrihed weight and balance limitations 
for the flight. On takeoff from M'oodbridce, there were about 53 pallons of Jet A fuel  on 
ba rd .  

1.7 Meteorological  Information 

A t  the time of the collision, the weather wes generally clear. The reported 
weather a t  t h e  Teterboro Airport a t  0800 was: 7,000 feet scattered clouds, visibility 
25 miles, temperature 53"F, wind 320" a t  9 knots, altimeter 29.95 inches." At 0856, the 
reported weather was: "6.0OO feet scattelred clouds, visibility 30 miles, temperature 
55O F, dew point 15O F, wind 320" at 18 knots, altimeter 29.95 inches." 
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1.a Aids to Navigation 

Not spplicable. 

1.9 Comrnunicatiols 

There were no known communicatiorfi malfunctions. 

1.10 Aerodrome Information 

Teterboro Airport is located in Teterboro, New Jersey, 8 miles west of N e w  

150 feet wide, and 6-24 is 6,015 feet l o p  and 150 feet wide. It is served by a full-time 
York City. The field elevation is 9 feet. It h a s  two runways: 1-19 is 7,000 feet lofig and 

control tower, and radar service is provided by the N e w  York Terminal Radar Approach 

Service Area (TRSA). It underlies but is not included in ?he N e w  York TCA. The floor of 
Control facility (TRACON). The airport does not have a designated Terminal Radar 

tfie TCA above Teterboro is 1,800 feet. 

There are several published instrument approaches for the airport, including an 
ILS approach to runway 6. When visibility permits and the wind favors use of runway 1. 
aircraft making an I I S  approach to runway 5 may be directed to turn right from the ILS 
course onto a left base leg for landing on runway i .  

The Teterboro ATC tower is a visual fliFht rules F F R )  tower with a RRITE 
radar connected to the Newark approach control radar. Although the BRITE radar had 
been installed in the tower for 1 1/2  years, no effort had been made to certify the 
controllers a t  Teterboro to use the BRITE radar as an aid in controlling traffic and it was 
not being used. However, on the day of the accident it was available and was turned on. 
The controller stated that he was not usin? it. Subsequent to this accident, the Federal 

Teterboro to use the BRlTE radar. 
Aviation Administration (FAA) instituted a pfoqrarn to begin certif:jing the con?ro!lers a t  

1.11 Fligttt Recorder 

Neither the airplane nor the  helicopter was quipped with flight data or 
cocpkit voice recorders and none w a s  required. 

1.12 W r e c k a g e  and Impact Information 

1.12.1 General Deseription 

'The helicopter's main wreckage was consumed by ground fire. (See 
appendix D.) The fuselage wreckage was oriented on a 120° heading. The outboard 
portion of t h e  airplane's left wing was located 825 feet on a 180° bearing from the 
helicopter's main wreckage. Turbocharger parts and essociated clamps and hoses from the 
airplane's right engine were found about 1 5  feet east of the airplane3 separated left wing 
section. The airplane's right engine, accessories. engine mount sections. m d  
miscellaneous engine cowling were located 975 feet on a bearing of 148" from the 
helicopter!s main wreckage. The airplane's right propeller asseinblv was found 909 feet on 
a 154O bearing from the helicopter's main  wreckage. These airplane components showed 
no fire damage. 

The followin$? helicopter corn?onents were located as indicated relative to the 
main wreckage of the  helicopter: brth landin? Ecar skids (float p n n e k  and crosstubes). 
60 feet on a 260° bearing; tail boom. 270 feet on a 220° bearing; main rotor blade 
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(red), 3/ main rotor hub assembly, and attached inboard section of the main rotor blade 
(white), 480 feet on a 200'bearing; midsection of main rotor blade (white), 550 feet on a 
212O bearing; and tip section of main rotor blade (white), 1,012 feet on a 174O bearing. 
None of these helicopter components showed fire damage. Scrapes and impact scars were 
noted on t h e  paved surface of the  parking lot where the components were found. 

The airplane's main wreckage was oriented on a 010' heading. The initial 
ground impaet scar of the  main wreckage was oriented on an 080' heading. The initial 
ground scar, made by the  left main landing gear, was 85 feet from the main wreckage. 
Thirteen feet from the initial mark was a ground scar made by the left wing stub, and 
12  feet farther was the impact mark made by t h e  nose gear. Eight feet closer to  the main 
wreckage w a s  another ground scar of unknown origin. 

1.12.2 Description of Collision Damage 

Piper PA-.?4.--The right engine of the airplane was separated from the wing 
with a portion of the engine mount remaining attached to the engine. The mount 
structure was separated at  about a 47" angle from forward inboard to  aft outboard. The 
engine oil cooler was separated from the engine and had a large compressed area at about 
a 48O angle oriented parallel to t h e  mount separation. The lower engine cowling was 
separated from the nacelle and had been separated into two pieces. The separation w a s  at 
a diagonal cut with inwardly rolled edges and extended from the forward inboard side to  

parking lot. 
the aft  outboard side. Several right engine pieces and accessories were found in the  

The left wing was severed 111 inches from the wing fuselage attach point, 
measured a t  the chord centerline. The winp stub, outboard of the nacelle, was displaced 

partially separated a t  the screw line. This same section displayed evidence of a flash fire 
upward and the main spar cap and web were broken. The section aft  of the main spar was 

and ground impact damage. The severed e6res of the top wing skin were rolled 5pward 
and slightly to t he  rear. The bottom edges ; ~;:e rolled inward and rearward. The leading 
edge was rolled inward end rearward. 

made by the helicopter main rotor blade started a t  the  leading edge 76 inches inboard 
The separated outboard wing panel was found in the scatter pattern. A cu t  

from the closure rib and traversed rearward through the main and rear spa?, exiting 

leading edge and 46O at the trailing edge using the chord of the wing for a reference line. 
91 inches inboard from the closure rib. The angle of the severed edge was 42O a t  the 

The top wing skin edge was bent inward and rearward. Feathering on the edges was  from 
forward to aft. The bottom skin edges were rolled downwerd and aft. Black 
deposits 4/were noted in the vicinity of t h e  rolled edges and on the front of the rear spar 
web and ipper  main spar cap. The spar fractures are consistent with the damage noted on 
the skin edges. The leading edge cut was rolled inward. downward, and sit.  

and was intart. The blade was bowed upward from the root to t h e  tip. It was bent upward 
Bell 2JfiR.--The red blade of the helicopter was attached to the main rotor 

from blade station (B.S.) 86 to the tip area, a t  about a 45' angle. with the leading edge 
bent up 25 inches from the horizontal plane; t h e  trailing edge was bent up 21 inches from 
the horizontal plane and slightly aft. The top side of the red blade showed a 38" diagonal, 

- 3/ Helicopter main rotor blades are designated by color as a n  arbitrary means of identi- 

- 4/ The upper surface of the helicopter main rotor blades was gray and the bottom surface 

fication for maintenance purposes. On two-blede rotors, the blades are designated red 
and white. 

was black. 
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deep scratch starting 24 1/2 inches inboard from the blade tip on the leading edge and 
ending 33 1/2 inches from the blade tip on the trailing edge. Two identical scratches 
matching this scratch were found 4 118 inches and 4 3/4 inches apart. Tbe bottom side of 
the red blade showed 32O diagonal, deep scratches starting 6 3/4 inches inboard from the 
blade tip that continued inboard far 34 inches on the leading edge. The first of the 3 8 O  
diagonal scratches started on the trailing edge, 13 inches inboard from ti.e tip. and 
continued inboard for 40 inches. A diagonal cut on the red blade went from 38' on t h e  top 
side to 32' on the bottom side in this area. A t  R.S. 46, skin an6 honeycomb were cracked 
and debonded through B.S. 102, and debonded at  the rear of the "D" 5/ spar from 8.S. 60 
through B.S. 102. The debonding in th i s  area continued inboard to the radius of the lower 
blade doubler. The leading edge was scratched and gouged, with black and white marks 
starting at  B.S. 159 and progressing through S.S.  193. The top skin had a rotational gouge 
starting at  the leading edge at  R.S. 175 extending through the trailing edge at R.S. 170 at 
a 5B0 angle. %nor dents and scratches weze noted on the bottom and top skin at the 
same angle from R.S. I59 through B.S. 193. MGnor impact scrapes, a t  40' to the previously 
described damage. were consistent wi th  pound impact demage. 

accounted for and the remaining section was still attached to the main rotor hub. One 
The white blade was separated into two sections. A l l  the leading edge w a s  

separation occurred at  B.S. 60. The "D" spar was fractured upward and aft; the 
honeycomb panel was torn away in an inboard and rearward direction The "D" spar from 
B.S. 60 throush B.S. 144 was bent upward in a manner siTilar to the red blade. From 
B.S. 144 through B.S. 177 the blade was bent downward and was oil soaked. The outboard 
separated blade section a t  R.S. I 7 7  was heavily couged in the leading edge "D" spar area. 
The "D" spar and tip weight were bent downward and slightlv aft. Yo honeycomb panels 
were attached. 

The main rotor hub was intact and part of the main rotor mast was attached 
but separated in shear 1 1/2 inches below the flap stops. The white maii? rotor grip was 
cracked from impact damage and rotated 90° down from it$ normal operating position. Its 
dynamic stop arm was broken. The red main rotor grip was rotated 90° up from i t s  normal 
operating position with minor Impact damage noted. Both main rotor pitch horn bearings 
were broken. 

1.13 - Medics :  and Pathologid Information 

Postmortem examinations disclosed no evidence of preexisting incapacitation or 
The two pilots of the helicopter sustained multiple trhumatic injuries. 

physioingical problems which could have affected their ?erformance. Toxicologicil tests 
were perfwmed only on ?he pilot and were negative. 

The pilot of the airpIane sustained a concussion and two fractured vertabrse 
during the fanding in the marsh. The passenger suffered oniy bruises. 

medication twice a day. His most recent medical certification was a Class I1 Certificate 
The local controller was takina 2 mg of a prescribed antihypwtcnsive 

issued in December 1979. The issuing examiner was aware of his use of the presrribed 
mdication. On the day following t h e  accident, he  underwent a physical examination and 
was issued a new Class Il medical certificate. Title 14 CFR 65.31 states: "No person may 
act ~5 an air traffic control tower operator al an air traffic control tower in connection 
with civil aircraft unless he . . . (e )  Except for a person employed bg the FA)., holds et 
least 8 second-class medical certificate. . . .* 
5/ The main structural member of the rotor blade made from an aluminum ext-usion 
whose cross section resembles the fetter n. 

-- 
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w a s  destroyed by ground fire. 
The main fuselage of t h e  helicopter, except for t h e  hi1 boom and main rotor, 

The pilot 3f the  airplane stated thht following the collision and ioss of the 
outer portion of t he  left wing, he observed fire at  t he  mte r  end of the remains of the left 
wing. The  airplane wns des:royed by ground fire following the  landing in the marsh and 
after t h e  occupants escaped. 

1.15 survival Aspects 

The accident was not survivable for the occupants of t h e  helicopter. I t  w a s  
survivable for the occupants of the airplane because the pilot was able t> maintain 
sufficient control to make  a successlul emergency landing in  the marsh. 

1-16 Tests and Resea-ch 

1.16.1 Reconstructed G m d  Racks 

reconstructed using the radai" data from t h e  X e w  York TRACON and ATC 
The probable ground tracks of t h e  helicopter and t h e  airplane were 

communications transcripts. (See appendix H.) 

The radar data provided by the  Sew York TR.4COX was frox an ARTS III 
system and contained beacon code radar returns in range and azimuth w i t h  >lode C 
altitudes ;'or ail :200 and 7460 coded targets. The data covered a time period of 

the antenna site located a t  Newark international Airport. The geographisal &-ea covered 
15 minutes from 08:35:00 to  08:jO:OO e.d.t. The origin of t h e  range and azimuth values is 

by t h e  data w a s  from 350° to TOo (magnetic) in azimuth and from 2 to 15 nautical miles in 
range. Radar returns a? this facility are recorded approximateiy every 4.7 seconds. 

the  contro: zone a t  an altitude of 1,300 feet, the helicopter maintained an essentially 
The ground tracks showed tha t  after crossing over Xervark airport and leaving 

constant northerly heading towe-d Teterboro Airport and descended gradually to about 
650 feet. The airplane t.racked inbound on the Teterboro runway 6 ILS, just slightly lefr of 
centerline, for about 2 ?i2 minutes, descendinz from 1,900 feet to 1,000 feet. A t  0816:36, 
the  airplane turned right to an easterly heading and continued to descend. This heading 
w a s  maintained until the collision. A t  the time of collision, t he  transponder returns from 
both aircraft indicated aboct 650 feet. 

1.16.2 Cockpit VisibiLity Study 

binocular camera mounted in t h e  pilot's seat of a Piper PA-34-200T Seneca 11. Similar 
The cockpit visibility study was based on a series of photographs taken with a 

photographs were rnade from t h e  pilot's seat of a Bell ?OSB helicopter. 

? 
1. The airplane binocuiar photographs were taken wi th  the camera placed in the 

left seat of the Piper PA-34-200T, a t  the design eye reference position as specified by 
p CAM-4b. 6/ The view from the  right seat w a s  created by reversing the  photographed 
E image tak>n from the  left scat. Two photographs were rnade with the camera in this 

f 

position; one with the visor stowed and the  Other w i t h  it  deployed. Only 

6/ "Design Eye Reference Position" is defined by FAA policies contained in Civil 
Aeronautics Manual (CAM) 4b.351-3(a). 

- 
P - - -- - - - - - - 

? 
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the photograph w i t h  the visor deployed, which represents the worst case, was  used, 
because it could not be deterinined if the visor was deployed or stowed on the accident 
aircraft. 

The asymmetry of the Bell 206B cxkpi t  sr-ating required repositioning the 
camera to create the pilot and copilot views. In helicopters, @onv@ntional crew positions 
place the pilot OP, the right side and the copilot on the left. The camera w a s  placed in the 
right seat of the Bell 206B for both  views, but positioned to reflect the location end 
dimensions of each crewmember in his respective seat. The copilot's view was then 
created by reversing the negative of the appropriatz pnotograph. 

The viewing angles and separation distances of each aircraft relative to the 
other were calculated by a computer program using the same radar data used for the 

aircraft, taking into eccount heading, pitch angle, and bank angle for both aircraft. The 
flight track reconstruction, as well as performance end aerodynamic data for both 

azimuth and elevation angles so derived were plotted on the binocular photographs to 
simulate the relative position and motion of the target aircraft as seen from the viewing 
aircraft. (See appendix E.) 

A p!ot of the helicopter viwing angles on the binocular photograph from the 
pilot's position shows the airplane just slightly above the zero eievation position of the 
copilot's windshield moving alternately from left to right, but always in view. the only 
potential obstruction to :he pilot's view of the airplane are the left and center windshield 
posts. 14 plo? of the viewing angles as viewed from the copilot's seat placed the airplane 
in the left side window slightly above the zero elevation line until approximately 1 minute 
38 seconds before the collision when the left windshield post would have blocked it from 
view. The airpiane remained partially obscured by the windshield post for the next 
03 seconds, until it  entered the copilot's upper left windshield for the remainder of the 

F 

angles plotted. 

The airplane viewing angles when plotted on :he binocular photographs from 
the $lot's position placed the helicopter in the right front cabin window for the  first 

wod1 frave been obscured about 50 percent of the time by the wing, nacelle, or windshield 
122 seconds starting 182 seconds before the collislon. During this period the helicopter 

side Fst. The turn to base caused the heiicopter to move ~p m d  into the cabin overhead 
for &bout 15 seconds. When the  wings were again leveled during the base l e g ,  the 

above the right engine for the 3G seconds of ?lotted data. The finai point plotted 
heiicop?zr moved down to just above the zero elevation line in the copdot's windshield just 

occurred approximately S seconds before collision. 

The view from the right seat of the aiplane would have placed the helicopter 
nearly in the center of :ne right front cabin window forwhrd of the wing and above the 
nacelle for nearly two thirds of ?he 122-second time period prior to turning base. During 

down as the wings were rolled level. The helicopter continued to move forward during the 
the turn to Sese, the helicoprer would have moved up and forward for 30 seconds and then 

rernaining points staying within the right-side window. 

Pncedures for the coniroi of air traffic are contained in the FAA Air Traffic 
Control Handbook 7110.65B. All handbook paragraphs cited herein were in effect a t  the 
time of the accident. Paragraph 22 of the handbook defines the duty priority for 
controllers. It states: 
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22. D U T Y  P R I O R I T Y  

aWsories as required i l l  this handbcok. Gooc! judgment shall De 
Give first priority to separating aircraft and issuing safety 

used in  prioritizinp ali other provisions of this handbook based on 
the requirements of the sitgation at hand. 

22. Note.-Recause there are many variables involved, i t  is 
virtually impossible to develoc a standard list of duty priorities 
tha t  woulr! a& miformlv to every conceivable situation. Each 
set of circumstances ;?clst be evaluated on its own rnerit and when 

best Judgment based on the and circumstances known to  him. 
more than one ac:ion is repire3, the controller shall exercise his 

That action whi rh  is most  critical from a safety standpoint is 
performed first. 

becomes aware of a ?ossible conflict between aircraft. I t  state<: 
Paracraph 33 of the handbook s?ecifies action to be taken if the controEer 

! ,: 

33. SAFET?. .4DVlSORY 

Issue h safety advisory to an ai-craft :f you are aware the  
aircraft is 6~ ~ r i  altitude which. in your judgment. places it in 
unsafe proximity .C terrain. oSstructicn, or other aircraft. Once 
the pilor informs you acticn is heinp taken to resolve the situation. 

assume that bece.use someone else h8s responsibility for the 
vou may discontintie the issuance of further advisories. Do not 

aircraft that the unsafe situation has been observed an:! the safety 
aevisory iswed: inform the eppopriate controller. 

33.  Note l.-Tbe issuance of a safety advisory is a first priority 
(see para-reph 22)  once the covtroller ojserves and recognize< a 
situetion of msafe aircraft prcximity to terrain, obstacles. or 
uncsntrolled eircraft. Conditicns such as woridoad. traffic volume, 
?he qua!ity/?imitations of t k  radar system. m r !  the available lead 
time to react are factors in determinine whether it is reasonable 
for the controlle- to observe and recopize such si?uations. While 
a cor;trc,ller cannot w e  irrrnediatelv the development of every 
situation wkere e safety advisory must be issued, the controller 
must remain constantly alert for such situations and issue a safety 
advisory when the situation is recognized. 

follows: 
Paragraph 900 oT the handbook specifies airport traffic control service as 

900. PROVIDE S E R V I C E  

Provide airport traffic control service based onlv upon 
observed OF known traffic and airport condition. 

900. No:e.-When operating in accordance wi th  the FA%, it is the 
responsibility of the pilot to avoid coUic;on with other aircraft. 
Xowever, due to the limiter! space around terminal locations. 
traffic information can aid pilots in avoiding collision between 
aircraft operating within control zones, airport traffic areas, 
terminal radar service areas. terminal control areas, and trensiting 
aircraft operating in proximity to terminal locations. 
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901. TRAFFIC INFORMATION 

a. Describe vehicles, equipment, or personnel on or near the 
movement area in a manner which will assist pilots in recognizing 
them. 

901 .a. 2xanpies.- 

"Mower to left of Runway Two Seven." 
"Trucks crossing approach end of Runway ?'wo Five." 
"'ll'orkman on Taxiway 3ravo." 
"Xircrait to !eft of Runway One F.,vht.:' 

b. Describe the reletive poAt~cr* of traffic in  an easy to 
understand manner, such as "to yo,? right," or "ahead of you." 

901.5. Examp!es.- 

"Trafficl Eastern 3C-9 on downwind leg to your left.'' 
"Twin Sonan-a inbound from outer marker on straight-in 

approach to Runway One Seven." 

1.17.2 Pilot Resporsibilities 

The pilot% responsibilities for conducting either IFR or VFR flight are 

permit, regardless of whether an operatic1 is conducted IFR or 'GFR, vig-ilance shali  be 
contained in 14 CFR 91. Title 14 CFR 91.67(a) ststes that when weat5er conditions 

maintained by each person operating an aircraft so as to see and avoid other aircraft in 
compliance with this section. This concept is &o presented in the Airman's hiornation 
Manual in  Section 9, "?ilot/ContrcLier Roles end iiespmsibilities.'' PsraFaph 407, "See 
and Avoid'' defines ?ilo? responsibilities: 

- Pi!ot--\%.hen meteorological condiz.ons ?er!n:tt regaxiless of type 
of flight pian, whether or not under control o f  a radar facility, t h e  
2ilot is responsible to see and avoid other traffic, terrain or 
obstacles. 

Section 3 ".Airport Operations," paragraph 221, ''Tower Controlled Airports" provides 
guidancc for helicopter pilots. It states, "pilots approaching to land in a helicopter mus t  
avoid t k  f lox  of fixed-wing traffic." 

1.173 Teterbom Tower Letter to Airmen 

Lt 1977, four helicopter arrival and departwe routes were established to 
reduce noise complaints around t h e  Teterboro Airport. They xere developed jointly 54' 

~ t h e  Teterboro tower staff, the airport manager. end sever&! helicopter operators who 

Tower Letter to Airmen 77-1 issued in  1977. A new Letter to Airmen 81-2, redefining 
these routes, was  issued April 1, i981, and became effective April 15. 1981. (See 
appendix T.) Titis letter w a s  distributed to all helicopter operators based at Teterboro 
Airport and to several others known to operate helicopters regularly into t h e  airport. 
Ronson Aviation had received the Letter to Airmen 81-2, had it on file, and had brought i t  
to the attention of its pilots. Letters to Airmen are advisory only, not mandatory. This 
letter stated thet helicopter operators were expected to identify the route they Hiere 
following and maintain any safe alt ikde 1,000 feet msl or below. 

~ were regular users of the airport. These routes were defined initially in a Teterboro 

j 
I 
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The staffing level of t h e  T e t e r b r o  tower following the strike on August 3, 
1981, by t h e  Professional Air Traffic Controllers O p n i z a t i o n  (PATCO? was I chief; 3 
?eam supervisors: and I 1  controllers - 5 civilan 13 f - d y  quatified) and 5 militaPy. The 
authorized manning is 1 chief. 3 team supervisors, and 17 controllers. Prior to ti?e 
P.4TCO strike. the actual manning w a s  1 chief, 3 team supervisors, and 12 controllers, ail 
of when were fuliy qualified. 

Because of understaffinE before the strike. the tower chief had ?@erly 

weeks after  the strike. he worked 10 hours per day, 6 days per week. The week before the 
worked a few hours each week et each conr -de r  position in the tower. In the first few 

strike he worked 5!  hours. wi th  the overtime spent on edministr-twe duties. In the  2 days 
before t h e  accident. he  wnrked 8 horrrs each day in control positions. 

On t h e  5ay of the accident there were five persons i:. the tower cab. The 
tower chief was working the local control positioEt oRe controllo- was working the flight 
date position. one cmtro2er  w a s  working the ground control poc:t’on, and a trainee and 
instruetor were working t5e clearance delivery position. 

2.17.5 Teterbon, Tower Operations 

The tcwer chief.  working in  t h e  !we! control position, had been on duty a b u t  
1 hour 45 --,inu?es before ?he accident. H e  termed the volume of traffic 8s “moderate” 
that norninc. The t i m e s  and positions of the two accident aircraft during their arrivalli in 
ttie Teterboro area were derived from a comparison of recorded ATC cornm*mications, 
recorder! radar data. a.nd statements frorn the  controller and the passenger in the airplane. 

Retween about 0829 and 0837. t h e  helicopter, which had departed W d b r i d g e ,  
was passing t h r s q h  the Yewark TCA a t  1,300 fee; in communication with the Newark 
tower. During that s e n e  time. the airplane was being vectored by Newark Approach 
Control southwest of the Teterboro Airport. Ai about 0837:38, t h e  helicopter departed 
the Vewnrk TC.4 an3 was told to descend to  900 feet and Fontact t h e  Teterboro tower. 
At that t i m e  the helicopter was a b g t  7 nautjcai miles southwes t  of Te’tertmro. 

At about 0513:30. t3e airpiane intercepted t h e  Teterboro runway 6 localizer 
and was cleared by Sewark .4pproach Control f.>r the ILS approach to rmway 6. Approach 
con?:ol advised that the  airplane was then 3 miles  from DANDY Intersection, which is the 
final approach f ix  fi mi!es southwest of the threshold of runway 5. About 1 112 minutes 
later a t  0845:04. t h e  controller advised t h e  airpliine pilot that ),e w a s  at DANDY 
Intersection. told hi?! to  contact Teterboro tower. and ais0 told him that radar service 
was terminated. 

The communication transcripts show that at 0843:45, the Teterboro local 
controller received a telephone call. concerning an administrative problem, which fasted 
until 0Q45:44. Euricg those f! 3inutes there were eight separate transmissions by five 
different aircraft. among them the in i t i a l  contacts by both N27670 and M8110R, the  
sccident aircraft. Five were not acknowledged by the controller, including that  from 
N81IOR. %either of the two accident aircraft stated their position in the initial contact. 
The controller acknowledged the call of N27670 by saying “helicopter stand by” at 
0845:Oi. He responded to only two other transmissions during t h e  telephone conversation. 
N81 l O R 3  initial C a l i  wb.ich was not acknowledged w a s  a t  034522.  After the controller 
terminated tbe telephone conversation a t  0845144, the frequency became congested for 
about 93 seconds with transmtssions and scknowiedgme;its t h t  were missed during the  
telephorte conversation. A t  %345:56 the controller acknowledged N8110R, requested the 



piiot report at the outer mzrksr, er~d adviseti that the epproach W O U X  be a lef t  base leg to  
;and on runxav i .  The radar data plot s3iowed thar  2t that tine N81:OR was a t  the outer 
.mxke-. 

The passenger in ?;P?IOR. a Frivate plot ,  stated that afte? t h e  controiler 
?quested the report a t  the marker, the pilot turned on t h e  marker beacon receiver and 
:be audio and visuaf signah were received "in a f e w  seconds." Tie pasenper stated ?hat 
the  pilot did not repo?: oser :be Zarke? bec2use of other transmissions on the rsdio 
frequency. .%wording to t'ne transcripts. one of these transmissions w a s  from the 

ansivered with a reqcest to 'keport about a mile south. 1 r;icln't heve you in  sight". Tbe 
radar plot showed that at  th is  t i s e  t h e  hefiecpter was 1.6 rniies sorlth of the stedium and 
the airplane W E S  1.3 miles inside the outer markey 2nd s?ar:ing IO turn onto the  base 1%. 
A t  08??:08. t h e  eirplene reported on a left base for runway 1 and the controller replied 
that .?e had :he sirplane in  sight. The he!icop:e? e t  this t i m e  was one-la!? mile south Of 
tbe stadiuz, and about 1 mile east of the 2irpiene. The cd;isiJn wxurred ai>oiil 
26 seconds iater. To sacety ad:Gsoties xere  iss!le.! by the controller 1c either aircraft. 
The eontroller stated the: h e  never had the helicopter in sight tie said that he never 
comidere2 that the eircxi t  were ii: conflict. 

L .le~:copter. .: which reDorted "coming up on t h e  sports complex" a t  G846:S:. The cont-oiler 

2. ANALYSE 

The fliFhtcrews of 50th aircraft were proper!:.l certificated a d  qualified in 
eccor6ence with existing repulstions. There w2s no evidence that medica! or 
physiologicaf problems affected rheir perfor-axe. 

2.2 W e a t h e r  

Weather xes not e fqetor in this eccident. 

2.3 The Aircraft 

Both ai-eraft were proper!? eqcjfpped for t h e  operations en.+ zaintained in 
accordance usith the aspiicaiie reqiations. There ;vas no evidence of prior existing 
discrepancies whiph woulri. have been a factor in th i s  accident. 

2-4 Controller 

T h e  controller heir' a \%?:id air traffic contru:ler certificate and was proper!y 
qualified and current for  the ioeai controi position. Aithougk: his Class I1 i:.edical 
certificate had Seen issued more than 1 year before the date of !'e accice..; 81 : was 
therefore valid only as a C!as.; I11 certificate, he wes not required to  hold a ,:. :i II 
medical certificate according to 14 CFR 65.31. On the day foiioxing the accident. he 
underwent 2 physical examination and '.vas issued 2 Class I1 medica! certiiicate with the 
restriction "must  Rave glasses in possession fo- new vision." There was no evidence the: 
,;nedical or physiological problens affected hls performance at  the time of the accident. 

2.5 Collision Angle 

%lo. with the helicopter approaching from the right oi the airplane. Some of ;he.ie 
Several witnesses stated that the tivo ai?c-re.ct converged at  an angle of nearly 

witnesses described a sudden bank to the riciht by the helicopter immediately before the 
collision. The angles and directions of separation of the airplane's right engine and left 
wing, taken together wi th  the damage and marks on th.2 helicopter main rotor blades, 
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confirm that  the heiicopter was slightly below the airplane as they convergea. When the 
collision occurred, the heiicopter rotor disk was bar&& et azo mgle of about 45O to the 
ai?$ane*s right wing with *e rotor hub bdow m d  forward of the  right wing ieadlng edge. 
(See appendix G.) 

2.6 Visibiity Factors 

2.6.1 Binocular Photographs 

The binocular photogrephs used in t h e  analysis of this Collision were produced 
using a fixed eye reference point and aircraft flight pa?& reconstructed s ing  radar deta 
and calcdated aircraft attitudes. They do not take into account seat adjustment, normal 
head movement, and pilot posture. Therefore, the binocufer photographs are a?? 
approximation of the field of view available to the crewmembers. Severtheless, the 
S8fety Soerd believes that  they provide a vdie basis from which a rational analysis of 
visibility factors C ~ I I  be developed. 

Analysis of the rcdsr date plots shows that while the airplane was on the I L S  
ccurse, the average closure rate between the aircraft w a s  about 71 feet per second and 
after the riqht turn onto the base leg the closi;-e rate averaged about 152 feet per second. 
When t h e  airplane was at the outer marker, the separation between the t w o  aircr8ft was 
e jout  2.2 nautical miles &ad the airpl&ie's altitude w a s  about 70:: fee t  above that Of  tk? 
heiicopter. After the eirpiane compieted the right turn onto the base leg, the sepefation 
w a s  a b o u t  1.3 ZSes an6 the eltitiice difference was about 200 feet. 

Be2 2OcJB.--Ex:mina;ion of t h e  photographs taken from the pilot's S e a t  eye 
reference point of tce helicopter indicate that for most of t h e  time that  both aircraft 
were apxoaching t h e  airport, t h e  airplane target ;rould hKre been within the binocular 
vision envelope of the copilot's windshield, until about 15 seconds before the collision 
when i t  would have ncved into t h e  monocular area of the  windshield post and then behind 
the  ps t  i:r.xlediately before t h e  collision. However, the apparent size of the target at 
t h a t  ?irne should have been large enough that i t  would not have been completely obscured 
by t h e  centerpost. 

From the copilot's seat eye reference position the airplane target would have 
been in t h e  upper forward ccrner of the left side window and for most of tne time would 
have been in the monocular vision envelope or completely obscured by the  left windshield 
post. After the airplane turned to the base leg, i t  would have become visible in the left 
n;onocular area of t h e  copilot's windshield ahead of the windshield post. 

From the  foregoing i t  is apparent that t h e  airplane would have been more 
easily seen ty the  pilot in the right seat than by the copilot in the left. However, he 
would have had to have been rooking nearly 90° to his left and scanning in that  area to 
observe the airplane. It probsbly would not have Seen large enough or have had sufficient 
relative motion to  be apparent in his peripheral vision until just before the collision. It is 
likely that if h e  were flying the helicopter his attention would have been directed toward 
that task and his scan would have Seen minimal. I t  is also possible that  his scan for 
traffic was limited to the front ana right of his flight path, and that he relied on the 
copilot t o  clea? t h e  flight path to the  left. 

If the copilots eyes were a t  the eye reference point, his view of the target 
would have been inpeded unless he moved his eye position. I t  is w,likely that his eye 
position did not move during the flight from the Newark TCA toward leterboro. 

between 70' and POo to the left of the helicopter flight path and more than 1.5 miles 
However, for the 2 rnirutes before the airplane's right turn away from t h e  ILS, i t  was 
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away. I? is uAikely t h a t  the  scan of either pilor in t h e  helicopter in&-ded that area, or if  
they die indude i t ,  that they gave i? as much emphasis as the areas more directly in their 
flight path. 

Teterboro local controiler, it  is possible they could have heen misled into believing the 
If they were SoGioring the commmications of other traffic with the 

airplane was farther away ??OD the airport. and tk -5  WOUf2 not represent a conffict. 
When the airplane was  advised to report t h e  outer merkef and to plan a left base l e g  to 
land on rmway 1, the helicopter crew. who were familiar with t h e  eirport. should have 
been awa-e t h a t  their inbound fligh? path would crass the base leg for runway I.  Yet, 
when 40 seconds later they reported "coming sp on the sports complex:' and hac! not heard 
a report at the markerl the; may have assumed t h a t  t h e  airplane was still outside the 
marker  and that ?hey would cross the base k g  before the other aircraft departed the iLS 
course. They &so may have expected an advisory froin th? controller if the airplane was 
in potentiel conflict. IQ t h e  absence of an advisory, it is not likely that  they would have 
concentrated their scans to the  !eft of theii flight path. Khen t h e  airplane reported being 
on the left  base and inside t h e  marker. this  should have aierted t h e  helicopter crew to a t  
ieast scan :he area of t h e  Sase leg to their left, even though they may have been 
convinced tinat they were we3 ahear! of t h e  crher aircraft. At that  time. t h e  separation 
was  about eight-tenths of a mile and the d t i tude  difference sboct 100 feet. in orde:. to 
have seen t h e  n_irc!ar,e a? the i  win:. t h e  helicopter pilo' wculd have had to turn his !lead 
to t h e  left. The copilo? wouId have ha< to look left  and move his eyes forward of thi: eye  
reference point to view ?he target in  the  binocular vision area. 

?A-34-2f?OT.--Th,- jjnocular photographs of ?he  airplane indicate the?  from 
the pilct's eye reference point a large portion of t h e  binocular vision area of the right 
cabin window is obstructed hp t h e  right wing and necelie. For much of t h e  time tha t  t h e  
airplane was inbomc: on the ILS. t h e  helicopter xes hidden behind t h e  riTht-front 
windshield post or the  nacelle arid 4ng. During t h e  time when the target w8.s in the 
unobstructed vision area. it  was in the up?er-front corner of the window and e t  ranges of 
between 2 and 3 mites. The relative motim of t h e  target wi th  respect to the plotted 
track of the airplane indicates that t h e  eirplane was maneuvering in rol: and heading. 
which xould be expected as t h e  pilot intercepted an;! tracked :he ILS localizer course. 
When cleared for an ILS approach, t h e  pilot probably 3wou16 have devoted rnos? of his 
attention inside the cockpit to the t a s k  of intercepting and tracking t h e  lcealizer and 
glideslope. If so, then his  scan outside t h e  airplme probably wouid have heen limited. 
With t h e  small area of unobstructed vision through t h e  right window. a relatively lengthy 
and concentrpted scan would have been necessary to observe a target ir, that area, 
especially a t  a range of 2 miles or more. 

:%:hen the right turn onto the base ;ea was initiated, t h e  helicopter would have 
been hidden from t h e  airplane pilot's view by the right wing. During thr. turn, it would 
have appeared briefly in the upper area of t h e  right forward cabin window and then moved 
forward out of sight behind t h e  right windshield post. As t h e  airplane progressed on the 
base leg, t h e  helicopter target would have rnovec! riFht to left and dowoward across the 
right side of the windshield in the binocular vision area and also would 'lave increased in 
relative size. 

From t h e  right-seat eye reference position, about half the binocular vision 
area of t h e  right winc?ow is obstructed by t h e  riyht winz and nacei1.e. The helicopter 
target was positioned generallv just ahead of t h e  rifrht wing leadin$!: edge and wing tip 
until shortly before t h e  airplane's right turn to the base leg, when i t  moved out of sipllt 
behind the right wing. When the turn was staytcd. it would have ,noved upward in the 
binocular vision area from behind the winc, and durinp: the turn wou1C have moved forwar;d 
across the erea. 
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When the airplane was established on the base leg, the target, relative to the  
right-seat eye reference point. would have continued to move forward and downward into 
the  monocular vision area of the right windshield post and continued to increase in 
appa-ent size. It would have Seen in the  binocular area for about 40 seconds and in the 
monocular area about the last 1.5 seconds before the collision. Ebth the pilot and 

of their flight path for inbound traffic. The passenger stated that he was leaning forward 
passenger of the  airplane stated that  they were scanning the area forward and to the right 

in his seat. looking for traffic ahead and to the right, particularly looking for aircraft 
inbound from the southeast. At t h e  t ime  t h e  airplane was just wes t  of the coXision point, 
t h e  helicopter would have been to the south of the airplane. If the right-seat occupani 
were leaning forward scanning to the southeast, his emphasis would have been directed 
away from the helicopter's actual position. In addition, if the passenger's eyes were 
positioned forward of the  eye reference point, the  target most likely would have been 
hidden Sy t h e  windshield post. 

2-7 Air Tmffie Control 

The hzndlinrr of t h e  helicopter by the Newark tower and the airplane by 
Uewark approach control was normal and without incident. During an interview with t h e  
local controller the day following the accident, he stated that  h e  did have the airplane in 
sicht, he never had the  helicopter in sicht, and he never considered that  they represented 
a confiict. 

The local controller in the  Teterboro tower, who was  the tower chief, 
characterized t h e  traffic volume just before the accident as "moderate." The transcripts 
show that shortly Sefore both t -k helicopter and the airplane made their initial,calls to 
t h e  Teterboro tower. the controller answered a telephone call and became engaged in a 
conversation concerning an administrative matter tha t  he  would have to deal with as a 
supervisor. The tape recording and t h e  transcript (see appendix C) clearly show that  his 
attention was diverted from the current traffic situation. During the conversation, both 
t h e  helicopter and t h e  airplane made their initial calk, neither of which included their 
position. it is apparent that t h e  controller was distracted, by the way in which he 
responded to the  helicopter to "stand by." Further evidence that he w a s  distracted is the  
fact t h a t  h e  cleared an  aircreft into takeoff position on the runway and then went back to 
the conversation for another minute. He issued the takeoff clearance for that  aircraft 
only after  terminating t h e  telephone conversation. In addition, he  did not respond to 
three other transmissions received while he was on the telephone. 

The controller acknowledged the airplane's initial call af ter  the telephone Can 
was terminated. about 30 seconds after  t h e  transmission. It is probable that, because h e  
would have received a fl izht  data strip on t h e  airplane, he remembered the initial contact 
and acknowledged. It also seems likely that he forgot the helicopter's initial contact 
because i t  occurred when his attention was diverted. This is indicated by his failure after 
the  telephone call to acicnowledge that  initial contact. He did not speak to the helicopter 
until it again made an initial call nearly 15 seconds after  the  end of the  telephone 
conversation. AL~O.  during the telephone conversation. h e  received an initial call from 
Lance NISISH, including a posltion. which he failed to acknowledge until it was repeated 
2.5 seconds efter the end of the telephone conversation. 

i 
! When the controller acknowledged the accident airplane's initial contact, he  

requested a report when the airplane was a t  t h e  outer marker. The correlation .of 
transcriDt and radar piot show that at that time t h e  airplane was within one-half mile'of 
the marker beacon and should have been receiving t h e  marker beacon signal. However, 

k hased on the passenger's statement. the pilot did not have the cnarker beacon receiver ' $ <  turned on until the controller made the request, which is contrary to normal practice. By 
!1 1; 

ii 
!i 

. .  . .  
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t h e  time the pilot turned it on and was receiving the signal, other transmissions on the 
radio frequency prevented hirn from reporting a position until he was already on the base 
leg. Some of these transmissions were from the helicopter and Lance N1919H,  which the 
controller had ignored earlier during his telephone conversation. Thus, it appears that 
after  terminating his telephone conversation, the controller was catching up with the 
traffic situgtion which had gotten ahead of hirn. If the airplane pilot had turned on the 
marker beacon receiver when he began the ILS approach, which is normal procedure, he 
could have reported his position a t  the marker when the cootroller made the request. 
Further, if t h e  controller had not had to catch up with the missed transmissions, the 
frequency would not have been so congested and the airplane pilot could have made a 
more timely report. In any case, in the absence of a report a t  or near the outer marker, 
t h e  controller no doubt believed that the airplane was farther out on the ILS than was 
actually the case. Thus, when the helicopter reported 'koming up on the sports complex,'' 
which is about 3 miles south of the tower and 2 miles south of the runway 1 t h ~ s h o l d ,  the 
controller believed that the helicopter was nearer the airport than the airp!ane and would 
cross the base leg for runway 1 well ahead of the airplane. When the pi!ot of the Lance 
N19ISH reported his position as "8 niles out" southwest of the airport. the controller 
advised that h e  remain "well clear'' of the ILS coarse because of traffic inbound on the 
ILS. Although a t  that time N8110R had aiready passed the outer zarker.  the fact that he 
issued this advisory showed that the controller believed 5 8 1  10R had not yet reached the : 
marker. 

When the helicopter reported "'coming up on the sports complex," it was about 
1.6 miles south of the stadium, or about 3.6 miles south of t h r  approach end of runw?? 7 
and nearly 5 miles from the control tower at  an altitude of about 7 0 0  feet. Considering f 

t h e  relatively small profile presented by the helico7ter viewed head-on n t  i miles, and the 3 
i 

alternating light and shaded areas due to the scattered clouds despite the reported 25 to 
30 miles visibility, it is probable that the controller woul-f not have made vismi contact a t  ? 
:hat distance even wi th  a concentrated visual search. Furt; x ,  the phrase "coming up on'' 
is sufficiently vague that it can he interpreted lo  mean anything from l i 4  mile to 3 miles. 
and while i t  meant one thing t o  the helicopter pilc'. i t  meant something much different to 
t h e  controller. H e  considers "coming up on'' to  mean ahout 1/4 mile away from a point 
when used by helicopter pilots. T h e  Safety Eoard believes that when reports of this 
nature are received. it is incumbent on controllers to  rea!x?st a more specific position. 
The Safety Board also believes that the F A A  should emphasi/.e to a!i pilots the importance 
and necessity of accurate position reporting. Because of the controiier's interpretation of 
"coming up on," it is likely that he perceived the helicopter to be nearly a mi le  nearer the 
airport than was sctually the case. Although the controller never observed the helicopter. 
and so advised i t s  crew, he believed the airplane was still outside the outer marker, and he 
interpreted the helicopter's reported position to be nearly over the stadium. H e  then  
concluded that there was no conflict and no need to issm a traffic advisory to either 
aircraft. Therefore, because of a relatively vague positiw report from the helicopter, the 
absence of a timely position report from the airplane, 2nd the earlier distraction of the 
controller by an administrative chore, the Safety Board conciudes that t h e  controller had 
an erroneous perception of the relative positions of the two aircraft and therefore did not 
consider them to be in potential conflirt. 

Although the helicopter was no? precisely fo:lo,..Inq the inbound route 
"Whiskey" f rom the southwest 8 s  defined iy Letter to Airmen 81-?. i?  :VRS less t h a n  
1/2 mile east of the track. The Safety Board does not consid?r t h i s  to be H factor in the 
accident since even if the helicopter had Seen on the track. ?here ~ o u l d  have existed a 
potential conflict between the two aircraf:. The route for ;ieIic?pters iabound f r o n  tile 
south and southeast, designated "Sierra," completelv avoids the traffic flow for runway 1. 
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The Safety Board believes that i f  this route had Seen emphasized in t h e  Letter to Airrnec 
as the route for all helicopters inbound from the  southwest thro g.1 southeast, the 
potential for conflicts such as occurred in this accident would have bee I minimized. 

The investigation revealed that although the RRITE radar display had been in 
the Teterboro tower over 1 1/2  years, no personnel were certified in its use, but i t  was 
referred to occasionally. Although it w'as available and turned on at the  time of the 
accident. it  was not being used by the controller. The Safety Board concludes that if the 
controller had been certified to use the BRITE display and had used i t  to rapidly update 
himself on the traffic situation followinp the distraction of t h e  telephone call, he might 
have perceived the developing conflict and issued an ropropriate advisory. 

Berause the Teterhoro tower had been understaffed even before the 
controller's strike. the tower chief had regularly worked in  t h e  different control positions 
on i? rerulalr basis and was therefore qualified and current as a cohtroller. Flowever, t he  
need to perform administrative functions in his role as facility chief without bsckup 
supervisorv capabilitv in this instance led to his distraction from the control of traffic. 
Thp Safety Board concludes that  t h e  controller did not assign proper priorities to the 
requirernents of hi5 position as definai by parapaph 22 of the Air Traffic Control 
!{andbook. The su5jec: of the telephone call was not urgent and should have beer, put off 
un t i l  a time when traffic was light or unt i l  the controller could hsve been relieved a t  t h e  
posi t i s m  by other qualified personnel. 

3. CONCLUSIONS 

3.1 Findings 

The crewmembers of each aircraft were properly certificated and 
qualified for the flight. 

The aircraft were certificated and maintained in accordance with FAA 
requirements. 

There w .  -e no atmospheric restrictions which would have prevented t h e  
ocrilpanis of each aircraft from seeing the other. 

Each pilot had the  responsibility to see and avoid the other. 

The pilot dlid nasscnger of the eirplerle concentrated their t raff ic  search 
in en arc.? ahead and :o thc r ight  of the flight path. 

The helicopter could have been hi&len te,mporarily from the airpfase 
pilot's view by the riph! rsindshirid post. 

Each a i r r rn f t  w ~ ~ l d  have been visibie to the cre:v of the other and could 
have ieen seer? i n  time to avoid the rollision. 

lloth air-eft were operating in  t h e  control zone in accordance with 
established ATC procedures. except the airplane pilot initiallv did not 
have the  lnarker beHcon rrwiver on for t h s  ILS spproach. 

'IT VI\\ did not provide tr:iininp i n  the use of BHITE radar: therefore, 
thc contro!ler was neither trtiincd nor qlialified in its use and he  did not 
IISC t h e  R R K E  radar as an ?id. 
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The eontroller did not k u e  a safety advisory to either aircraft with 
respect to the other. 

Both aircraft were in radio entac t  with the !ocal controiler. 

The local controller was distracted from the t7affic situation for over 
2 minutes by a telephone call concerning administrative matters. 

The controller initially disregarded several radio communications which 
l e d  to a busy radio frequency and further delayed a position report from 
the airplane. 

The absence of a procedure to provide qualified personnel for assistance 
when supervisory duties interfere with control of traffic allowed the 
telephone call to be a distraction. 

T h e  angle of collision was about 4j0, with the helicopter in  a 45O ri&t 
bank and the airplane descending in straight flizht. 

The center of rotation of the helicopter main rotor disk was  about 10 
feet below the airplane's fuselage. 

Probable Cause 

The Nati?lp? Transwrtation Safety Roard determines that the probable cause 
of this accident was the failure.of each flightcrew to see and svoir: the othe- aircraft and 
the failure of the local controller to perceive the traffic conflict due to the controller's 
preoccupation with a nonessential administrative telephone CRU. Contributing to the 
accident was a delayed position report from the airplane pilot due to his failure to 
activate his marker beacon receiver and to controller-induced congestion on the radio 
frequencv and an inaccurate position report from the helicopter pilot. The failure of the 
Federal Aviation Administration to train and qualify tower personnel in the use of the 
BRITE radar display w a s  also a factor. 

4. RECOMMENDATIONS 

As a result of this accident the National Transportation Safety Roard made t h e  
following recommendations: 

--to the Federal Aviation 4drninistretion: 

Through pilot training and examination propams, emphasize to 
pilots the importance of accurate position reporting in 
communications with air traffic control facilities. (Class Il, 
Priority .Action) (A-82-58) 

Revise the helicopter routes contained in the Teterboro Letter to 
Airmen 81-2 to provide improved separation and thereby minimize 
the potential for conflicts between helicopters and fiued-wing 
aircraft traffic. (Class 11, Priority Action) (A-82-59) 

Provide all pertinent personnel working traffic at  BRITE-equipped, 
nonradar control towers with the proper training and certification 
regarding the use of that equipment. (Class 11, 2riority .Action) 
(A-82-50) 
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Flight Instructors, the Commuter Airline Association of America, the Helicopter 
--to the  Aircraft Owners and Pilots Association, the Naticnal Association of 

Association International, and the National Business Aircraft Association, inc.: 

Through appropriate educational programs and communications, 
emphasize to pilots the importance of accurate position reporting 
in communications with air traffic control fa?.il: ies. (Class n, 
Priority Action) (A-82-61) 

BY THE NATZONAL TRANSPORTATION SAFETY BOARD 

/ s /  J I M  BURNETT 
Chairman 

f s l  PATRICIA A. GOLDMAN 
Vice Chairman 

/s/ FRANCIS H. McADAMS 
Members 

Is /  G. H. PATRICK BURSLEY 
Member 

May 18, !982 



-21- 

5. APPENDIXES 

APPENDIX A 

INVFSTIGATION 

1. Investipation 

The Safety Board was notified of tne accident about 0930 on September 23, 
1981, by the FAA's Washington Command Center. An investigator was dispatched 
immediately to the accident site from the Board's New York Field Office. An  
investigation team was dispatched from the Board's Washington headquarters with 
operations, air traffic control, and structures groups. 

Parties to the investigation included the Federal Aviation Administration, 
Seminole Air  Charter, and Ronson Aviation. 

2. Public h e a r i g  

There was no public hearing. 



APPENDIX €3 

PERSONNEL INFORMATION 

Captsin John D. Flewitt, 38,  heid Commercial Pilot Certificate 'io. 2044183 
issued on November 13. 1971. He also held .ASEIJ. A X E L ,  instrument 
rotorcraft:Selicopter, and instructor rotorcraft!helicopter privileges. His First CIass 
Medical Certificate w i t h  no restrictions w:?s issued on .~ttnuary 29. 1951. !le had 
accumulated about 6,700 flving holm, 6.200 of which were i n  helicopters. f f e  had accrued 
about 1,200 flying hours in the Bell 20fiI? as of January 1977. ! {e  was administered ;Ind 
passed a proficiency check i n  the Bell ?06R on .July ?X. 198 I .  

! 
First Officer Mark .J. Reynolds. 24. held Commercial Pilot Certificste 

Yo. 119.509261 issued on August 23. 1979. Tie also held privileges for .\SEI.. rotorcraft 
helicopter, 8nd instrument helicopter. ITe was restricted from carryina passengers, i n  
airplanes for hire. a t  night on cross-country flights of more than  50 nrtutical miles. Ifis 
Second Class Wedical Certificate w i t h  no restrictions was issued on J u l y  7. 19181. I!? had 
accumulated about !.@I2 hours of flving time. ! , i3?  of which were in helicopters. Ifis 
tots1 time in the Re11 206R was 302 flying hours. llis lust proficiencv clleck i n  the Or11 
206R was administered on Varch 19, 1981. 

5 
i 

:n 
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Captain Qonald .A. Kirby. 4X7 held Airline Transport Pilot Cerrificatc 
No. 1351210 issued on December 22. 1977. ile held an A?lET. rating w i t h  com:nercid 
privileges ASEL. He had accumulated about 3.100 hours of flying time. 50 hours of tvhic*h 
were i n  the PA-34. Ile was Rdrninistertd a uroficiencv check i n  the P.1-34 on Julv 7 .  3 '$ 

1981. 

Richard F. Kellenberger was the chief  of the air  tr8ffic rontml fac-i l i ty  et  rhe 
Teterhoro Airport tower and also tbe lorai controlier. l l t  beg~jn his citreei' ;IS H controller 
on February 11. 1955. at  U e w  York Center, after serving as  a rontroller for 3 !?2 vears in 
the Air Force. In Vovernber 19EG. he went to the Ncwark. Xctv Jerscv. tower. In ~ 1 ~ ) r i i  
i970: he w e n t  to t h e  Kestchester, New York, tower HS :mistant chief. i n  J m u a r y  1977. 
he became chief of CaldweIl tower, and in ,January 19180 !)eci!rrie chief of Tcterboro tower. 
ile h ~ d  no pilot certificates or ratings. 

A t  the time of the nrcident .  the mos? recent !nt.dimI c?rtificStc h < > l ~  5y t t w  
tower chief was issued in Dccemher 1979. The dav after the t+rt.i<!cnt. !.! n c w  S*vor:d C.i;,ss 
Medical Certificate 'was issued w i t h  the notation, "Must hav- glasses i n  ;>oxs<>ssioD for  
close vision." stated that, at  the time of the :iccideri! hc h ~ t i  !tic ~:i;!c;.;es i n  hi.; si1ir-t 
pocket. 
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0844:42 

0844:48 

084450  
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084455  

APPENDIX C 

TOWER COMMUNICATIONS TRANSCRIPT 

Sources of Transmissions 

Teterboro Tower on telephone 
Teterboro Tower 
Piper Seneca N8110R 
Bell Jet Ranger N27fi70 
Airways Facility on telephone 
Nfi2BW (type unknown) 
N76F (type unknown) 
N35805 (type unknown) 
Lear Jet N294NW 
Piper Lance N1919H 
Helicopter NSYC 
Beeehcraft Sundowner Nfi718T 
N3410A (type unknown) 
Port Authority One (helicopter) 
Helicopter N710 
N10.4P (type unknown) 
Beechcraft KingAir N!VP 
N1212H (type unknown) 

TEBT 

N35805 

TEB 

N35805 

TEBT 

X670 

AFT 

TEE3 

TERT 

.AFT 

N35805 

TEBT 

AFT 

Abbreviations 

TEBT 
TER 
N8110R 
Nfi70 
AFT 
Nfi2RW 
N7fiF 
N35805 
N294NW 
N19191I 
N9YC 
NE7 18T 
~ 3 4 1 n . 4  
PA-1 
N710 
NlOAP 
NlVP 
N1212H 

I don't know i t  was about, ah, saying back in 
June  sometime now he did this. 

Tower eight oh f ive is going to cancel and go 
VFR. 

Eight oh five Roger taxi in  position and hold. 

Position and hold eight oh five. 

an he filed a claim the exact dates I don't 
know. 

Teterboro helicopter six seventy. 

Yeah okay, couple of months ago. 

ah  and ah helicopter stand by. 

and he a couple of months ag@ no i t  wasn't a 
couple of months aFo i t  was less than a month 
q?o. 

oh. 

Eight  oh f ive  be usir?g full l e n p h .  

ah  forip f ive fifty davs sixty days after the 
dlegec! areident. 

oh. 
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0 8 4 5 1 6  

0845:18 

0845:Z 

0845:22 

0845:25 

0845:27 

0845:29 

0845:30 

0845:30 

0845:35 

0845:35 

0845:37 

0845:40 

0845:41 

0845:42 

0$4.5:43 

0545:44 

0 8 4 ~ 8  

0 8 4 5 5 1  

O845:56 

TEBT 

AFT 

TEBT 

N8110R 

AFT 

AFT 

TEBT 

AFT 

TEBT 

AFT 

N1919H 

TEBT 

AFT 

TEBT 

AFT 

TEBT 

AFT 

TEB 

N35805 

TEB 

N8110R 

N1919H 

TEE 
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No report the alleged accident was made to 
anybody. 

oh ump. 

and ah hell I don't know what days even I have 
t h e  dates downstairs. 

ah Teterboro Tower Seneca eight one one zero 
Romeo with you. 

oh okay. 

You know more about i t  than I do I know 
nothing. 

That's about all I know. 

Yeah. 

I put it tha t  no report of the accident w a s  
made to m e  a t  anytime until this  date. 

oh okay. 

Teterboro Tower Lance one niner one niner 
Hotel ah ten out on your two five zero radial 
two five five radial landing with Bravo. 

Or injuries I have i t  downstairs if you need the 
data sometimes. 

He wants to call me and ask m e  for a 
s ta temmt 1 don't know what  the hell he's 
talking about. 

Okay, I've got, I'm getting busy. 

I know I know. 

Okay goodbye. 

Right. 

a h  okay eight oh five cleared for takeoff. 

Eight oh five is cleared for takeoff. 

Eight one one zero Romeo report the outer 
marker i t  wi l l  be a left base for runway one. 

Roger. 

Tower Lance one niner one ninef Hotel. 

Over the meadow land say again, 

. 
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ah Lance one niner one niner Hotel is eight out 
on your two five five radial landing with 
Bravo. 

Lance one niner Hotel Teterboro Tower 
remain well clear, well west of the  ILS course 
w e  have traffic inbound on the ILS proceed 
over t h e  airport for right traffic report over 
the field. 

One niner Hotel. 

Teterboro helicopter six seventy. 

Helicopter six seventy Teterboro. 

Coming up on the sports complex for Aero 
Services. 

Six seventy a h  okay report about a mile south I 
don't have you in sight. 

Six seventy. 

Teterboro copter nine Yankee Charlie. 

Yankee Charlie go ahead. 

tunnel inbound sir for heliflight. 

Nine Yankee Charlie roger ah report George's 
for the south cornpIex wind ah ail aircraft 
wind three four zero at two zero altimeter 
two nine nine five. 

Teterboro Tower Sundowner six seven one 
eight Tango ready for takeoff. 

One eight Tango Teterboro Tower cleared for 
takeoff. 

One eight Tango. 

ah one zero Romero inside the marker ah left  
base for one. 

One zero Tango in sight continue traffic 
departing. 

a one zero Romeo. 

Three four one zero Aipha we're holdinz short. 

(unintelligible) 

!unintelligible) 

0846:09 

0846:15 

0846:25 

0816:27 

0846:29 

0846:31 

08 t6:34 

0846:40 

0816:40 

0846:12 

0846:43 

0846:47 

OP16:57 

0847:02 

0847:06 

0847:08 

0847:12 

0847:lS 

0847:31 

0847:34 

0847:37 

N1919H 

TEB 

N1919H 

N670 

TEB 

N670 

TEB 

N670 

NSYC 

TEB 

N9YC 

TEB 

N6718T 

TEB 

d6718T 

N8110R 

TEB 

N8110R 

N3110A 
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LEGEND 

APPENDIX D 

WRECKAGE DISTRIBUTION CHART 
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BINOCULAR PHOTOGRAPHS 

BELL 2068 JET RANOER 111 IOH WAI  
PILOTS ERP TO SUIT NTSB 
AIRCHAFT ATTITUDE -. RAMP LEVEL - NOT CRUISL ATTITUDE 
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CAMERA POSITION 
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UELL 2068 J L l  RANtiER 111 (OH M A 1  
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CAMERA A l l I l U U E  - NORMAL 0 W 
CAMERii POSITION 
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APPENDIX F 

TETERBORO TOWER 
LEYLTER To AIRMEN 81-2 

- en? purpose of t h i s  i e t t e r  is  to  r e d e f i n e  the helicopter routes f o r  t r a f f i c  
ocerazino t o  an i f ror  Tfterboro Airport. These routes have helped t o  reduce 
t?e noTse comTs2nts associated w i t h  he7icopter operations an6 have assisted 
JLE tcwr ir. prouidinq more e f f i c i e n t  service. A l l  he?icopters are t o  observe 
sc< avoid fixel-win= t r a f f i c  e i ther  airborne or  t a x i i n g .  He!icopter operators 
&-E expected t o  ideRtify t h e  rou te  by the Zssociated phonetic l e t t e r .  i . e .  
kuemSer, Echo, Sierra or  Clhiskey. and main'tain any safe ai t i tude of 
102; feet  E% or b e 7 o w  aionG the route. 

* '  

ROUTES 

L r f i v a i :  Via k?fxandets /h-den  State P:aza s o u t h  alona Route 17 t o  
1r;ters:ate 80. east alono Route 80 unti l  between the extended 
centerlines of runMays 19 8 24. then south t o  the a i rpor t .  

DE?A?TVi?€: O u t b m n d  between the extended centeriincs of runMays 19 8 24 
t o  Interstate 80, west a:ona Fcoute 83 to  Route 17. north alono 
Route 17 t o  Garden State F:aza/A?exailders, then on course. 

E 1 . S  (korthezst t h r u  East) 

Arrivai: Via George h'zshington Eridse t o  Interstate 80; south and  west 
aionq Route 80 until between the centerlines of wunways 10 8 24, 
ther! south to  the a i r p o r t .  

Desarture: Gutbawd between the extended centerlines of runway 19 8 24, 
t o  Ir,terstate 80, east and nor th  a lona Goute 80 t o  the Georoe 
ii'ashington Bridge, then on course. '(Contact LaGuardia Tower 
on 126.05 mHz or 263.G miiz prior t o  proceedins east of the 
tiudson River witbin 6 nautical miles of Latuardia Airport). 
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SIERRA [Southeast thru Scruth) 

Arrtbal: Via intersection Route 3/ NJ Turnpike East, north alono 
N3 Turnpike to the twin  white tanks, d-irect Georoe's Restuarant 
d i rec t  the airport.  

Departure: Outbound direct  teorqe's Restuarant, d i rec t  the t w i n  white 
tanks,  south a i m c  N2 Turnpike Etst to  the intersection 
of Route 3, then on course. 

WHISKEY (Southwest t h r u  West) 

Arr ival :  Via intersection of Route :;Garden State Parkway, easz alonq 
Route 3 t o  Berry's Creel, Bridge, then direct  the airport  
between the extendec? ceoteriines of runways 1 & 6. 

Departure: outbound between the extended centerlines o f  runways 1 & 6 
t o  Route 3 ,  west a!ong Route 3 to  the intersection of the 
Ga-der, State Parkway, t h e n  on course. 

Pi lo ts  are  requested t o  avoid f l y i n g  over Giant Stadium and the Meadowlands R 
Racetrack when they are i n  use. 

Deviation from the established routes i s  aiithrjrized a t  an al t i tude  of 
150C feet MS: or higher.  kv i a t i on  from established routes durinq IFR 
conditions s h a l l  be obtained from the t o e .  

Your cooperation i n  us ing  the routes described herein w i l !  enable us t o  
continue to  be a "0006 neiqhbor" t o  t h e  surrounding commi t i e s ,  a s  well 
a s  provide you w i t h  e f f ic jent  service. 

t Chief, Teterboro Tower 
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APPENDIX G 

COLLISION DIAGRAM 

VIEWED FROM ABOVE 

LOCATION AT 
SECOND STRIKE 

nuB NO. 1 

LOCATION AT 
FIRSTSTRIKE 

VIEW FROM THE FRONT 

nue NO. 1 HUB NC 

ANGLE RELBITIVE FROM ROTOR SYSTEM TO AIRPLANE 
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(PLOT NO. '! 
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