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+DATAREPORT CANADAIR-CL44 ACCIDENT + 
+EVENTS I PHASES: AIRFRAME FAILURE I AERIAL WORK + 

~.111111111111111111111111111111111111111111111111111111111111111111111111111111111 

~-tllllllllllllllllllllllllllllllllllll 

++ 
< ---OPERATION >++< FILE DATA----> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE :70/1419-0 

++FROM STATE :UNITED STATES 
++ 

----WHEN----->++< -AIRCRAFT DATA---:> < 
DATE 
TIME 
LIGHT 

: 70-04-08 ++MASS CATEGORY : 27 001-272 000 KG 
: 15:00 ++STATE OF REGISTRY : UNITED STATES 
: DAYLIGHT ++ REGISTRATION : N447T 

++ 
< WHERE >++< DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : NEAR SANTA BARBARA,CAL ++ NC DAMAGE : SUBSTANTIAL 
STATE/AREA :UNITEDSTATES ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED :SANTA BARBARA,CAL ++CREW 
DESTINATION : LOCAL ++PAX : 
OTHER DAMAGE : 
REMARK: FAA CERTIFICATION VD MD FLIGHT TEST. BUFFETING CAUSED DAMAGE TO BOTH 

HORIZONTAL AND VERTICAL STABILIZER. .... 
----EVENTS AND FACTORS-----

1. EVENT I PHASE: AIRFRAME FAILURE I AERIAL WORK 
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Date: 
Type: 

Operator: 

Registration: 

Cln: 

Year built 
Crew: 

12.05.1970 
Boeing 377 Pregnant Guppy PG 
Aero Spacelines 

N111AS 

0001 

4 fatalities I 4 on board 

Passengers: 0 fatalities I 0 on board 

Total: 4 fatalities I 4 on board 

Location: Mojave (USA) 

Phase: Take-<lff 

Natura: Test 

Flight - (Fiightnumber) 
Remarks: 
The wingtip struck the ground during a 3-engined take-<lff. The aircraft 
cartwheeled and caught fire. 

Source: (also cl1eck out SOIJrces used for every acCident) 

WOAC 

Copyright C 199S-2001 Harro Ranier I Fabian Lujan 
Aviation Safety Networlc; updated 14 January 2001 
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377MGT-1 Accident Page I of4 

377MGT-1 Accident 

t
~~~~~ The accident occurred during the sixth takeoff of Flight Number 12 following the 

scheduled cut of the number one engine at an indicated airspeed of about I 09 
knots. The takeoff was being made on Runway Number 22 and the wind was 
from approximately 200 degrees at about I 0 knots. 

'liol-.;.;.----;..;."' IRoltation occured at about 114 knots and several seconds after rotation, 
according to one witness, the aircraft turned and rolled to the left, settling as it did so. The left 
wingtip subsequently contacted the ground which resulted in the aircraft being forcibly yawed from an 
initial magnetic heading of about 245 degrees, according to the flight data recorder, to a final heading 
measured as about 020 degrees. As a result of this cartwheeling action, the forward section ot the 
aircraft was rammed into the ground and was demolished, killing the four crcwmembers. 
(35K JPG image) 

. Lost in the accident was Pilot Van Shepard (ASI VP), Co-Pilot Hal Hanson (ASI 
Chief Pilot), Flight Engineer Travis Hodges and Flight Test Engineer Warren 
(Sam) Walker. The takeoff roll and scheduled engine cut were apparently 

• ~~~~~~~routinely accomplished. The engine cut was scheduled to be made at a calibrated 
.. air speed of 112 knots, but was actually cut at about 108 knots at about 3 

seconds preceding rotation. 

The test was to be conducted with the rudder boost on and according to data gathered from the flight 
data recorder, the right rudder pedal force utilized throughout the latter portion of the takeoff roll, as 
well as just following rotation, appeared normal and apparently effected the desired or required right 
rudder position. 

One second after rotation there was a rapid reversal in rudder direction from right to left followed by 
an apparent divergence in directional sense between rudder pedal force and rudder position actually 
commanded, i.e., an increasing pedal force to the left is associated with an increasing right rudder 
position. 
(40K JPG image) 

check of available parts of the engines and propellers did not find any abnormal 
lo:peraticJns of either the propellers or engines. The propeller blade shims were 

cm:cKt:u at the accident site by a rcpresentive from Hamilton Standard, 
'm210u:fac1tu.n::rs of the propellers. The propeller blade shims indicates the No.I 
·orcJoeller was in a feathered position and Nos.2,3 and 4 were in normal operating 

The engines were taken to the Aero Spacelines' facilities at Santa Barbara Airport for disassembly and 
inspection. This inspection showed that the FOD damage found was caused at the time of impact and 
there was still some sand in the compressor section. There was some build up of aluminum on the 
thermocouples of Nos. 2, 3 and 4 engines, which is normal since the engines were operating at normal 
temperatures at the time of impact causing the blades to rub the case, throwing aluminum to the rear 
of the engines. Since the thermocouples were hot, the aluminum melted and stuck to them. The No.I 
engine was shut down, therefore, the thermocouples were cool and the aluminum did not adhere to 
them. It was determined that the engines were operating normally at the time of impact 

http://www.sure.net/-darens/mgtlmgtc.htm 9/10/98 
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(66K JPG image) 

~-:-.··.·.· 

~ 
------' _____ _. _____ _,Examination of the Rudder System 

revealed the the Rudder Bell Crank Ann Assembly, Boeing PIN 15-23765 and the Rudder Boost 
Control Link Assembly, Boeing PIN 6-38900 were broken. The broken assemblies were removed and 
forwarded to the NTSB Metallurgist for fracture analysis. The fractures were typical of bending 
overload breaks. 

A functional test of some of the Rudder Boost Package components after its removal, was performed 
at Hydro-Aire, Burbank, California. Under the direction of a Boeing expert hired under a contract 
with Boeing, an overall system check was performed at ASI in Santa Barbara, California. Upon 
completion of the functional testing, disassembly inspection of all components of the package was 
performed. There was nothing of significance found. 
(17K JPG image) 

The rudder cable system suffered severe impact and fire 
~' _Q. damage. The right rudder cable quick-disconnect was found 
lli"""'J--.--~ unlatched and disconnected. Examination of all other cable 

disconnects revealed them to be latched and safety-wired. It ------.1 could not be determined if the right rudder quick-disconnect 
was safety-wired prior to the accident, however it was the only latch found disconnected in the 
aircraft's quick-disconnect cable system. 

The latch mechanism was forwarded to the NTSB for determination of safety wire installation prior 
to impact. It was noted that the latch handle portion of the disconnect assembly was subjected to 
severe heat and fire damage, but that the attaching clevis portion of the assembly was not. 
(18K JPG image) 

~-::1'-

The pilot's rudder pedal assembly was not recovered. Only the co-pilot's rudder pedal 
assembly was recovered and its rudder pedal adjustment levers were found to be 
intact. Reviewing the maintenance records and pilot remarks noted in the aircraft 
logbook, there were several remarks written up regarding erratic rudder operation. 

On March 18, 1970, prior to test flight No.2, the crew reported that the rudder 
~i.iii~;;;.o.;J moved sharply when the Gust Lock was released and hit the rudder stop hard. The 

crew was unable to activate the rudder boost system and elected to take off with the system 
inoperative. One quarter rudder was observed and the rudder could not be centered. 

As the aircraft reached approximately 50 knots, an increased scrub of the nosewheel was felt by the 
pilots as increased right steering was needed as speed increased to counteract an apparent locked 
rudder. The takeoff was aborted when the aircraft left the centerline of the runway. High right rudder 
force would not move the rudder pedal. Inspection of the entire rudder system did not reveal any 
discrepancy; however, the inoperative rudder boost system was corrected by adjusting the Gust Lock 
switch and the cable system quick-disconnect latches were taped over to prevent possible interference 
with adjacent latches. 
(14K JPG image) 

http://www.sure.net/-darens/mgtlmgtc.htm 9/10/98 
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i '"""T, · March 19, 1970, No.3 test flight the pilot reported directional control 
I oJroblen1s on a Post Swnmruy Status Report Sheet and the Pilot Discrepancy 
I S!J1eet He remarked that "No.I engine reduced to flight idle at VI. No problems 
I et1coun1:en::dwith VMCG; however, difficulty was encountered in maintaining 

directional control in flight at 121 knots. Trouble could have been in that the 
wing was allowed to drop excessively in the initial climb". 

On March 20, 1970, No.4 test flight, the pilot remarked that at 120 knots the amount of rudder 
available varied from 9 to 21 degrees with rudder boost on and full rudder pedal. The corrective 
action written up was ''bled excessive air from system, operation checks OK". 

On a Pilot Summary Status Report Sheet dated March 25, 1970, it was noted that "No.I engine to 
flight idle at VI, and no difficulty was encountered because of varying rudder position with full pedal. 
Shortly after takeoff, it was found that rudder control was normal with boost off. 20 to 23 degrees 
was available with approximately 200 lbs. of force. However, generally only 9 to 10 degrees of rudder 
deflection was available the majority of the time. With constant full pedal, rudder position was erratic 
above I 0 degrees part of the time". 
(18K JPG image) 

The recovery of the Photo Instrument Panel film made it possible to obtain 
lc<>mplete data of the last flight ofNIIIAS. This data included No.I engine 

RPM, angle of attack, "g" load factor, side slip in degrees, elevator stick forces 
and elevator deflection, rudder position and forces, airspeed and aileron position. 

seperate tests were performed in an attempt to duplicate the traces of this 
data using the 377SGT N211AS nearing completion at ASI in Santa Barbara, 
California. 

The first test was done on June 3, 1970. As no hydraulic power was available, the tests were made 
with the Rudder Boost System inoperative. Consequently, these tests were inconclusive. Test No.2 
was performed on July I, 1970 using the same aircraft. This test was made with the Rudder Boost 
System operating and produced traces with some simularity to tile accident traces. 
(IlK JPG image) 

This graph is a cross plot of rudder pedal force and rudder angle for flight 23, takeoff 
number 6, from counter number 8799 through time of impact. The dashed line 
represents the force vs. position relationship as defined by special calibration on May 
7, 1970. The line is a bit misleading because it does not fully show the wide hysteresis 
band that exists with rudder boost on. In studying the data time histories and this 
cross plot, test engineers at ASI considered many possibilities such as cable binding, 
quick disconnect release, hydraulic problems, rudder boost system failures, etc. 

After considering all possibilities it was concluded that the portions of the large plot 
marked "A" and "C" are periods during which the pilot's rudder pedals werejanlffied in a near-neutral 
position and the copilot was applying right pedal inputs. The section marked "B" appears to be a 
temporary release ofthejanlffied condition with both pilot and copilot applying right rudder and then 
backing off. At counter 8801 the pedals get back to the position at which the jam occurred before. 
They then appear to bind again and remain that way until impact. 
( 109K JPG image) 

http://www .sure.net/-darens/mgt!mgtc.htm 9/10/98 
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r ~- ::·.:.-:T~-:-:ri,c;:;;· This graph is the time history of rudder position and pedal force for takeoff 
;;.· .· .... ,<r.;,~;, number 6. Superimposed on the flight test data ~e two additional calculated time 
li:~!.:?:~V.'»\"\1 histories. The green dashed line is the pedal force required to produce the 
F;:.:; ~"77:·:"::-:.,..: measured rudder deflections assuming operation per the May 7 calibrations of 
' · · · - ~ ~-~-- force vs. position. The red dashed line is the calculated copilot's rudder pedal 

force input which, when added to the indicated force will yield the required force 
for measured rudder deflection. The calculated copilot rudder pedal forces are logical and consistent 
with the concept of a binding or jam in the pilot's pedals. ASI test engineers concluded that other 
types offailures did not fit the data. 

An unlatched cable disconnect would have precluded the possibility of any further rudder movement; 
yet some rudder movement continued up to counter 8803. Cable binding, hydraulic problems, rudder 
boost system failures, etc. would not have generated the left force indications. Of the many tests and 
analyses performed, only a binding of the pilot's pedals and copilot right rudder inputs were able to 
produce the left force indications. This is what was reported to the NTSB. The actual cause of the 
accident remains undetennined. 
(77K JPG image) 

Comments or QuestionsEmail me 
Copyright 0 1997,1998 Daren Savage 

All Rights Reserved 

http://www.sure.net/-darens/mgtlmgtc.htm 9/10/98 
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The Super Guppy had some operational problems. One was encountered during 
the terminal dive testing at Edwards AFB when the forward fuselage above the 
cockpit was crushed by the air pressure. The pilot looked up to see nothing but 
blue sky and a gaping hole the size of a barn door. If not for the fact that an aft -.::::::::=:::1 ~~tra~c;e door blew out, equalizing the pressure, allowing the pilot to effect a 

safe landing. Internal bracing was added to strengthen that section of the fuslage as seen in this photo. 

Shortly after take-off one day in 1967, the crew flying the Super Guppy heard an ominous noise 
coming from the rear of the cockpit. After making a hasty landing, while preparing to unload the 
S-IVB stage, they found a gap of almost a foot wide in the nose/fuselage joint resulting in a partial 
redesign in the hinge latching mechanism. 
(44K JPG image) . 

! ::----, .. _.:.::.::- .:····· : 
i l.1:$C'c:il 
! ......... _., __ ._. 
I ::· .. ·· l ~-'···· -·· 

This promotional flyer was printed during Aero Spacelines' heyday. It promotes the 
virtues of the Super Guppy, but also contains interesting facts regarding the direction 
ASI was heading as a company, and the intended uses for the Guppy fleet which at 
first was to total six aircraft. Three built (the Mini Guppy had recently become 
commercially available), and three planned. ' '~·:·:c·::··.·c:"'~.-.o·:·. :: 

~----•The new improved Super Guppy was going to be utilized ferrying Douglas DC-I 0 
fuselage sections from San Diego, California and wing section from Toronto to 

Douglas' final assembly plant in Long Beach, California. It also was intended to carry Lockheed 
L-1 0 II wing sections from Nashville, Tennessee to the Lockheed final assembly plant in Palmdale, 
California. 
(69K JPG image) 

is the NASA Super Guppy as it stands today. All 
wronru•rl for storage at Pima AFB in Arizona. For the 

!!!\:l:!~~~u:rpo,s:_ofscale, note the T-34 in the foreground under the 
Super Guppy's wing. The Super Guppy line of aircraft all had 

a larger internal volume than the Lockheed C-5 Galaxy! The Galaxy does 
though, have a greater lifting capacity in terms of weight. 

(25K & 41 K JPG images) 

~~~~~~~~~~~·--·-· &JG pictures show better detail of the 
effort talcen to preserve the 377SG. 

~~M[~'~iiNote the tape sealing all joints. Even on 
the landing gear doors. The nacelles and 
entire propeller assembly are also 

wrapped. NASA did consider bringing the 3 77SG back into service for use ferrying components for 
the International Space Station Program. The problem they encountered was the shortage of available 
parts to maintain it's propellers. 
(43K.40K & 41K JPG images) 

Movies 

http://www.sure.net/-darcns/sg/377sgf.htm 9/10/98 
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+DATA REPORT MISCELLANEOUS- EXPERIMENTAL 
ACCIDENT + 

+EVENTS I PHASES: POWER LOSS -FIRST ENGINE I TAKE-OFF RUN 
+ 

+ COLLISION WITH TERRAIN I INITIAL CLIMB + 

I I I II I II I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

II I I I II I I I I I I I II I I I I I I I I I I I I I I II II I I I 

++ 
<----OPERATION >++< FILE OAT A-----:> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 70/1473-0 

++FROM STATE :UNITED STATES 
++ 

< -----WHEN------:>++< AIRCRAFT DATA----> 
DATE :70-05-12 ++MASSCATEGORY : 
TIME : 07:19 ++STATE OF REGISTRY : UNITED STATES 
LIGHT :DAYLIGHT ++REGISTRATION : N111AS 

++ 
< WHERE > ++ < DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : EDWARDS AFB,CALIF ++ NC DAMAGE : DESTROYED 
STATE/AREA :UNITEDSTATES ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED :EDWARDS AFB,CALIF ++CREW 
DESTINATION : LOCAL ++PAX : 
OTHER DAMAGE : 
REMARK: PLANNED 3 ENGINE TAKE-OFF ON TEST FLIGHT. MISCELLANEOUS-CONTROL LOSS 

AT CRITICAL TIME- CAUSE 
UNDETERMINED 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: POWER LOSS -FIRST ENGINE IT AKE-OFF RUN 
2. EVENT I PHASE: COLLISION WITH TERRAIN I INITIAL CLIMB 
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0 {/ j; ,- __ , / . . 
+DATA REPORT NORTH AMERICAN- 1121 JET COMMANDER 

INCIDENT + 
+EVENTS I PHASES: MAIN GEAR COLLAPSED/RETRACTED I ABORTED TAKE-OFF 

+ 

I I I I I I II I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I II I I II I I I I I I 

++ 
<----OPERATION >++< FILE DATA-----> 
TYPE : MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 70/1584-0 

++FROM STATE :UNITED STATES 
++ 

< -----WHEN------>++< AIRCRAFT DATA----> 
DATE : 70-05-22 ++MASS CATEGORY : 2251 - 5700 KG 
TIME : 10:09 ++STATE OF REGISTRY: 
LIGHT : DAYLIGHT ++REGISTRATION 

++ 
< WHERE >++< DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : POMONA,NJ ++ NC DAMAGE :SUBSTANTIAL 
STATE/AREA :UNITEDSTATES ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED : POMONA,NJ ++CREW 
DESTINATION : LOCAL ++PAX : 
OTHER DAMAGE : 
REMARK: LEFT MAIN GEAR STRUT BROKE DURING REJECTED TAKE-OFF TESTS. 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: MAIN GEAR COLLAPSED/RETRACTED I ABORTED TAKE-OFF 
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5 oriO 

Electric YfF39-GE-ls being fitted for initial trials, and 182.8kN; [41, lOOib] military thrust, 
TF39-GE-ls powering C-5As); 

• an air-refueling receptacle mounted atop the fuselage immediately aft the cockpit (the C-5 
becoming the first transport to incmporate this feature in its design); 

• a high-flotation landing gear with four-wheel nose unit and 4 six-wheel main trucks, with two 
aft trucks sle"ing to improve crosswind sterring; and 

• installation of 3 computerised l\blfunction Detection, Anal)i.s and Recording ~IADAR) 
system to monitor 800 test points on the ground and in the air. 

However, full-scale ground fatigue testing showed early "ing cracking; notably, the C-5 "ing was found 
to have a fatigue life of barely 25% of the design goal of 30,000 flying hours and payload had to be 
restricted under normal peacetime operations to only 22,680kg (50,000lb) or less than 3 third of the desgin 
payload. (Wartime load, however, was never reduced.) Although Lockheed d~ised 3 number of 
corrective measures, the air force lacked funds for their implementation and full resolution of these 
deficiencies had to await implementation of Pacer \\'"mg modifiaction programmes. 

As if structual deficiencies and peacetime restictions were not bad enough, the aif force and the 
manufacture had to contend "ith alarming programme cost overruns and ensuing se~·e critcisms from 
the media and Congress. These overruns could partially be attritubured to Lockheed- to \\ln the CX-lll..S 
competiton it had submitted an O\ -erl}• optimistic bid - and to the Department of Defense. After in\ iring 
manufactures to submit bids based on 5 RDT &E aicraft, 53-aircraft production 'Run A' and 57-aircraft 
production 'Run B', the DoD was forced to limit 'Run B' to 23 aircraft to free funds for war operations in 
South East Asia, thus forcing Lockheed to recover d~-eloprnent cost on a smaller production run. 
0\ -erruns, how~ -er, were maimly beyond control of either contractor or customer as during the 
mid-1960's inflation was pmapant in the US ecomony. Inflation was ~·en greater in the aircraft industry as 
lack of tooting and a shortage of skilled labour brought about by rapid increase in both military and 
commercial production forced all manufactures to pay premiums for materials, tools, and staff. 

66-8303/8307 

67-0167/0174 

68-0211/0228 

69-0001/0027 

70-0H 5/04 67 

70-0468 
71-0180/0212 
72-0099/0112 

Past Service 

L·:oo:l:heed C- 5 A 
c/n 500-0001/0005 

e J 8303 w/o Ost 17 I 1970 in ground fire 
Lockheed C-5A 

c/n 500-0006/0013 
; .' 0172 w/o in ·lrO•Jnd fir"' May 25, 1970 

Lc-ckheed C-5A 
c/n 500-0014/0031 

0213 converted to C-5C 
0216 co:::.nverted to C-5C 
0218 w/o April 4, 1975 near Saigon. 
0227 w/o Sept 27, 1974 in ground fire 
0228 w/c- Aug 29, 1990 at Ramstein 

Lc-d:heed C-5A 
c/n 500-0032/0058 

Lod:heed C-5A 
c/n 500-0059/0081 

Cancelled contract for Lockho:.>ed C-5A Galaxy 
Cancelled contract for Lockh<>ed C-5A Galaxy 
Cancelled contract for Lockh<>ed C-SA Galaxy 

So pressing were the requirments for hea\y lift generated by combat operations in South East Asia and so 

08!1011000 i:51 PM 
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ACCIDENT + II i-bATAREPORT CESSNA-421 
' , ' 

1/jf./ I /0 
I • I I ! 

+EVENTS I PHASES: COLLISION WITH TREE I FIN APPROACH 
+ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I 

++ 
<:----OPERATION >++< FILE DATA-----> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 70/1495-0 

++FROM STATE :UNITED STATES 
++ 

<:-----WHEN----->++< AIRCRAFT OAT A---> 
DATE :70-11-11 ++MASS CATEGORY :2251-5700 KG 
TIME : 11:56 ++STATE OF REGISTRY: UNITED STATES 
LIGHT :DAYLIGHT ++REGISTRATION : N3155K 

++ 
< WHERE >++< DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : BATH,PA ++ NC DAMAGE :DESTROYED 
STATE/AREA :UNITEDSTATES ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED : AMBLER,PA ++CREW 
DESTINATION: LOCAL ++PAX : 
OTHER DAMAGE: 
REMARK: VFR DAY ONLY, FAA AUTOPILOT CERTIFICATE TEST FLIGHT. VOR APP DESCENDED 

BELOW MDA. NO NC, ENGINE OR 
SYSTEM MALFUNCTION FOUND. 

----EVENTS AND FACTORS--
1. EVENT I PHASE: COLLISION WITH TREE I FINAL APPROACH 
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Accident description 

Date: 
Type: 

Operator: 
Registration: 

C/n: 
Year built: 

Crew: 
Passengers: 

Total: 
location: 

Phase: 
Nature: 
Flight: 
Remarks: 

Source: 

19.11.1970 
IAI Arava 101 
Israeli Aircraft Industries - JAI 
4X-JAI 
002 
1969 
'3 fatalities I 4 on board 
0 fatalities I 0 on board 
3 fatalities I 4 on board 
Tulkarm; nr. (Israel) 

Test 
- (Rightnumber ) 

[disclaimer] 

Copyright 'E' 1996-2000 Harro Ranter I Fabian Lujan 
Aviation Safety Network; updated 4 Janu•ry ~000 
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F-14A in service with US Navy 
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The fm;t F-1-tA was fmally ready for rollout in late 1970. Taxi triah of the first F-HA Tomcat (DuNo 
157980) began at Calverton on December 1-t, 1970. On December 21, project test pilot \Villiam (Bob) 
t-.fillar and company chief test pilot Robert Sm)the made the first flight, which was a short hop \\ith the 
nings kept in the fully-forward position. This flight was uneventful. 

Disaster struck on the second test flight on December 30. During this flight, the aircraft suffered a primary 
hydraulic system failure and beo.,an to trail smoke. !\fillar and Sm)the immediately turned the plane back to 
the Calverton field, and used the emergency nitrogen bottle to blow do'l\n the landing gear in preparation 
for an emergency landing. However, just before reaching the end of the runway, the secondary hydraulic 
system also failed and both cre\\men were forced to eject. Both !\fillar and Sm)the sunn-ed \\ith only 
minor injuries, but the aircraft was destroyed. 

The second Tomcat (157981) went aloft for the frrst time on 1\Iay 2-t, 1971, piloted by Robert Sm)the. 
Twenty Tomcats were built in the initial run for flight trials. Tomcat #2 (157981) was assigned the job of 
the exploration of the low-speed flight regime and also was to carry out the stall' spin trials. It had its wings 
locked in the 20-degrce (fully-open) position and the air intakes locked in the fully-open configuration. 
Tomcat #3 (157982) was to explore the outer reaches of the perfonnance en\-elope and flew trials \'\ith 
steadily increasing loads and speeds. Tomcats Nos . .t, 5, and 6 (157983, 15798-t, and 157985) went to 
NAS Point Mugu, California for weapons system integration work. No.7 (157986) later became the test 
ship for the F-1-tB \\ith F-l01 engines. Nos. 9 and 11 (157988 and I5799I) went to Point !\tugu for radar 
evaluation and am:iliary weapons trials, respectively. 

Tomcat #10 (157989) was delivered to the Naval Air Test Center at Patu.xent Rh.-er, !\taryland for 
structural trials and carrier compatibility work. On June 30, 1972, it crashed into the water while preparing 
for an airshow at Patu.xent, killing test pilot Bob !\fillar, who had sunn·ed the crash of the first F-H. It 
was replaced on carrier-compatibility tests by No. I 7. No. 12 replaced the lost No. 1 on high speed flight 
trials. Completing the trials fleet were No. 8 (aerod)namic trials and production configuration), No. 13 
(anechoic chamber work for compatibility of the electromagnetic systems), No. H (maintenance and 
reliability work), No. 20 (climatic trials at Point !\I~"ll), and Nos. I5, 16, I8, and 19 (initial pilot 
com -ersion ). 

I 5798-t, Tomcat #5 assigned to Point Mugu for armament trials, had the rather dubious honor of shooting 
itself dmm on June 20, 1973. A All\t-7E-2 Sparrow missile pitched up moments after being launched, 
striking the Tomcat. The crew ejected safely. 

Block 70 (beginning \\ith 159978) introduced the production standard \\ing glove fairing \\ith shorter 
outboard \\ing fences on the top. 

The be3\-er tail and air brake were modified from BuNo 1592tl onward (the frrst Block 75 Tomcat). 
Earlier aircraft had their beaver tails cut dmm (\\ith dielectric fairings rcmo\-ed) to a similar shape. The 
last Block 85 aircraft ( 159588) introduced the new AN/ ARC-159 VI IF radio in place of the 
AN/ARC-51 A. 

From 159825 (the first Block 90), a small angle of attack probe was added to the tip of the nose radom e. 
High angle of attack performance was also imprO\-ed by the pro' ision for automated maneuvering flaps. 

OS/03nOOO 7:18PM 
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~Landing an Iced-Up. Airframe 
lfyoujly in honest-to-god weather, sooner or later you'// have to do it. Here's a survival guide from a 
I 2,000-hour veteran test pilot. ' 

' 
. by Leo Janssens (1 I 333.3202@compuserve.com) 

This article origina//y appeared in December 199-1 issue of IFR maga::ine, and is reprinted by · 
permission of Belvoir Publications. ~ 

As the prime winter icing season once again 
approaches, many of us will be confronted with this 
sinister hazard. Every year, almost without fail, there 
are between 30 and 40 accidents involving icing, about 
half of them fatal. As we've pointed out in previous 
issues, by heeding the pi reps and taking decisive action 
at the first sign of ice, the icing risk is manageable, especially if you accept the notion that on some 
winter days, you11 simply have to cancel your flying. The risk of serious icing will be too great. 

But ~vhat about on those gray, overcast days when ice may or may not be present and the forecasts and 
pireps offer no useful information? Sure, you can always cancel when cold clouds are present or plan 
your flight to avoid potentially ice bearing layers, but how realistic is that? If you fly during the winter at 
all, sooner or later, you11 pick up a load of ice. Maybe a lot of ice. The question then becomes: Now 
what? 

In this article, we11 examine some·ofthe aerodynamic considerations of flying and landing an iced up 
airframe. But don't get the impression that I'm suggesting these techniques make it safe to fly in ice. Far 
from it I'm offering these observations strictly as a survival guide if you have to put an ice-laden . , 
airplane onto a runway some day. 

The Great Unknown 

Most pilots have heard this caution: When your airplane is carrying ice, you're a test pilot If you've 
accumulated a lot of experience in flying iced up airplanes - whether certified for l:nown icing or not -
you might not take this warning too seriously. After all, if you've had ice dozens or even hundreds of 
times and survived it, the ·warning must surely be an overstatement Maybe. But I wouldn't count on it 

Permit me a war story. In my flying career, I've been both a giver and a receiver of airframe and engine 
ice. Back in my Air Force test pilot days, around I 971, I flew the KC-135 water spray tanker, which we 
used to douse various airplanes to study the effect of airframe icing. The object was to control the 
amount of ice build-up up on the receiver aircraft to determine its flying characteristics and to see how 

03/1 S/200 I S :44 PM 
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well it would shed ice. Even though these tests were done under carefully controlled conditions and 
flov.n by real test pilots, the results were sometimes unpredictable. 

We had been asked to fly the spray tanker over to England, to help the Brits with icing certification of 
the Concorde. Our flight trials ·were going well until about the fifth flight, when the British team was 
trying to determine the maximum amount of ice the engines could handle. We were at 16,000 feet, with 
the water spray giving them a good load right into the number two engine when suddenly, we heard, 
"Uh-oh, we have a slight problem here in the Concorde. "- · . · · · _ · · · _ · ' _ 

The engine had stalled and surged and the crew decided to shut it down. ·A ground inspection revealed 
several of the compressor guide vanes had sheared off and gone through the engine. Even 25 years ago, 
that was a $2 million engine and I doubt if the consortium had budgeted for that. The Brits decided 
they'd had enough icing tests, thank you. They later certified the airplane using natural icing. The point 
is, the outcome of that icing test was entirely unexpected, even though it was done under controlled 
conditions. If ymi pick up more than a trace of ice, the same may be true for your airplane. 

Act Fast 

Obviously, the best way to avoid an unpredictable outcome is to stay out of ice in the first place. When 
the pi reps confirm that it's widely present, stay home, drive or go commercial if your only other choice 
is to fly an unprotected airplane. If you do encounter ice that continues to accumulate, don't bang around . 
waiting for it to stop accreting. Formulate a plan right now. A couple of years ago, when we reviewed 
170 icing accidents for an article, we found that many pilots underestimated both the rate' of accretion 
and how it would affect aircraft performance. · · · -

. . . 

In more than a few of these accidents, pilots reported icing to ATC then declined to divert or declare an . 
emergency until it was too late. The accident data strongly suggests that once ice has accumulated to the 
point that the airplane will no longer maintain altitude, the chances of making it safely to an on-airport 
landing are poor. Given that the majority of icing accidents seem to involve experienced pilots, it's 
reasonable to assume that pilots fall into the trap of concluding that one icing event is just like the next. . 
The facts suggest otherwise. Ice- and its effects on airframe and engine- is extremely variable. Just 
because you've survived 99 icing events, doesn't mean you'll survive the next. Resist the instinct to tell · · 
the controller you don't have a problem. If you've got ice, you've got a problem. 

DragandAOA 

Even pilots with lots of experience flying in ice don't 
always understand the aerodynamic penalties of 
hauling around a load of it. Ice adds both weight and, 
more significantly, tremendous drag; cleaner airfoils 
on high performance airplanes may be more efficient 
collectors of ice and will suffer more from its effects. 

Attaching meaningful numbers to the damage ice does 
to lift and drag is difficult, since it varies with airplane 
and airfoil. However; icing research done by Dennis 
Newton and reported in his excellent book Severe 
Weather Flying, revealed that typically, even a small 

03/1512001 5:45PM 
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VFW Fokker 614 Crash  

Aircraft description from Wikipedia, https://en.wikipedia.org/wiki/VFW-Fokker_614  

VFW 614  

 

Muk Air VFW-614  

Role  Regional airliner  

Manufacturer  Fokker VFW  

First flight  14 July 1971  

Introduction  August 1975  

Retired  7 December 2012  

The VFW-Fokker 614 (also VFW 614) was a twin-engined jetliner designed and constructed by 
West German aviation company VFW-Fokker. It holds the distinction of being the first jet-
powered passenger liner to be developed and produced in West Germany (the East German 
Baade 152 being the first German jet airliner), as well as the first German-built civil aircraft to 
have been manufactured for a decade.[4]  

The VFW 614 was originally proposed during the early 1960s as the E.614, which was a concept 
for a 36–40 seat aircraft by a consortium of West German aircraft companies, who were soon re-
organised into Vereinigte Flugtechnische Werke (VFW). It was originally intended as a Douglas 
DC-3 replacement; its most distinctive feature was that its engines were mounted in pods on 
pylons above the wing. The VFW 614 was produced in small numbers during the early- to mid-
1970s by VFW-Fokker, a company resulting from a merger between VFW and the Dutch aircraft 
company Fokker. However, the program was officially cancelled in 1977, the anticipated sales 
and thus production having not been achieved.  

https://en.wikipedia.org/wiki/VFW-Fokker_614
https://en.wikipedia.org/w/index.php?title=Muk_Air&action=edit&redlink=1
https://en.wikipedia.org/wiki/Regional_airliner
https://en.wikipedia.org/wiki/Fokker_VFW
https://en.wikipedia.org/wiki/Jet_airliner
https://en.wikipedia.org/wiki/West_Germany
https://en.wikipedia.org/wiki/VFW-Fokker
https://en.wikipedia.org/wiki/Baade_152
https://en.wikipedia.org/wiki/VFW-Fokker_614#cite_note-mend_326-4
https://en.wikipedia.org/wiki/Vereinigte_Flugtechnische_Werke
https://en.wikipedia.org/wiki/Douglas_DC-3
https://en.wikipedia.org/wiki/Douglas_DC-3
https://en.wikipedia.org/wiki/Podded_engines
https://en.wikipedia.org/wiki/VFW-Fokker
https://en.wikipedia.org/wiki/Merger
https://en.wikipedia.org/wiki/Netherlands
https://en.wikipedia.org/wiki/Fokker
https://en.wikipedia.org/wiki/File:Muk_Air_VFW-614_Jonsson-1.jpg


 

(Source Unknown) The crash: 
But before it was that far, the airworthyness certification test programme had to be performed. It 
was planned to fly some 1200 hours divided over three prototypes. 

 
The G01 had become damaged in October 1971 during a so-called flutter test. Small rockets at 
the tip of the horizontal stabiliser are ignited in opposite directions. Thus that part of the plane is 
brought into a short vibration. The result of the test has to be, that the stabiliser itself has to 
dampen the vibrations. Unfortunately this did not occur; during a short period the vibrations 
increased, the plane started to flutter. Luckily it passed soon; test pilot Leif Nielsen got the plane 
back under control. After the landing the matter was investigated and it appeared that the 
stabiliser was broken at three places. The plane had to be repaired and the tail had to be re-
inforced. A flutter damper was mounted as well. 

 
Meanwhile, the second prototype, G02, D-BABB, made its first flight on January 14, 1972. 
On February 1, 1972 a simple verification flight was planned. It was the intention to see what the 
effect of the alterations of the tail would have on the airworthyness. The two hour lasting flight 
was executed by Leif Nielsen, Captain, with Hans Bardill as Copilot and Jurgen Hammer as 
Flight Engineer. 

 
Towards the end of the flight, during the approach to the airport, the plane started unexpectedly 
to flutter severely. It was that serious, that after a short attempt to try to get the plane under 
control, Leif gave the order: "get out!" All three were able to abandon the plane via the 
slide/emergency exit. Bardill's parachute did not open; unfortunately he fell to his death. The 
G01 dove down with high speed and disappeared in a large crater that it made in the middle of 
the field. 

 
Because of the crash of the first prototype and the investigation for its cause, the certification 
flights were halted for about six months. Both prototypes were flown to Fokker, Schiphol in 
1972. The G01 arrived there in August, 1972. The third prototype, the G03 D-BABC, made its 
maiden flight October 10, 1972. 

Continue or stop? 
Solution for the flutter problem was, amongst others, further re-inforcement at the tail and the 
addition of hydraulic power operation of the elevator. These modifications were for a part built 
in at Schiphol. In addition both planes were subjected by Fokker experts to a thorough 
investigation, in co-operation with the German engineers. 

 
After that it was up to Chief test pilot Jas Moll, together with his German colleague test pilots, to 



test it for flutter once more. 
 

His opinion, if the VFW 614 was airworthy ( or could be made airworthy ), was crucial. After 
about a hundred flights came his oké: from an aeronautical point of view was it a good plane! He 
was full of praise for the nice flight characteristics. No cause was found to halt the programme! 
The extensive flight certification programme was completed in Torejon, Spain under German 
jurisdiction. On August 23, 1974 the airworthyness certificate was handed to VFW by the 
German LBA (Luftfahrtbundesamt, the same as in de US the FAA). FAA certification followed a 
year later. 

History (Also source unknown): 
Finally it appeared the tide had turned for the VFW 614, things were looking up again. 

Although Lycoming abandoned the PLF1, development continued as using the Rolls-
Royce/SNECMA M45H turbofan, which was developed specially for the VFW 614. In 1968, the 
project was given the go-ahead,[2] with 80 percent of the backing coming from the West German 
Government. Full scale production was approved in 1970, by which time VFW had merged with 
Fokker (a somewhat unhappy arrangement which lasted for only ten years). Also risk sharing 
agreements had been concluded with SIAT in Germany, Fairey and SABCA in Belgium and 
Shorts in the UK. Final assembly of the aircraft would be done in Bremen. 

 
 

overwing pylon mounted Rolls Royce powerplant 

The first of three prototypes flew on July 14, 1971.[3] The aircraft was revealed to be of 
unconventional configuration, with two quiet, smoke-free, but untested M45H turbofans 
mounted on pylons above the wings. This arrangement was used to avoid the structural weight 
penalties of rear mounted engines and the potential ingestion problems of engines mounted under 

http://en.wikipedia.org/wiki/Rolls-Royce/SNECMA_M45H
http://en.wikipedia.org/wiki/Rolls-Royce/SNECMA_M45H
http://en.wikipedia.org/wiki/VFW-Fokker_614#cite_note-Mellberg_p95-1
http://en.wikipedia.org/wiki/Fokker
http://en.wikipedia.org/wiki/Siebelwerke/ATG
http://en.wikipedia.org/wiki/Avions_Fairey
http://en.wikipedia.org/wiki/Soci%C3%A9t%C3%A9_Anonyme_Belge_de_Constructions_A%C3%A9ronautiques
http://en.wikipedia.org/wiki/Shorts
http://en.wikipedia.org/wiki/Bremen
http://en.wikipedia.org/wiki/VFW-Fokker_614#cite_note-Mellberg_p95.2C8-2
http://en.wikipedia.org/wiki/Rolls-Royce/SNECMA_M45H
http://en.wikipedia.org/wiki/Turbofans
http://en.wikipedia.org/wiki/File:Vfw_614_01.jpg
http://en.wikipedia.org/wiki/File:Vfw_614_01.jpg


the wings, and allowed a short and sturdy undercarriage, specially suited for operations from 
poorly prepared runways. 

Development of the aircraft was protracted and orders slow to materialise, despite a strong 
marketing campaign. The orders situation was not helped by Rolls-Royce's bankruptcy in 1971 
which threatened the supply of engines.[4] Also, the first prototype was lost on 1 February 1972 
due to elevator flutter,[5] worsening the order situation. By February 1975 only 10 had been 
ordered. The first production VFW-614 flew in April 1975 and was delivered to Denmark's 
Cimber airlines 4 months later.[5] 
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Accident description 

Date: 01 FEB 1972 

Type: VFW/FokkerVFW.614 

Operator: VFW-Fokker 

Registration: 0-BABA 

Cln: G001 

Year built 1971 

Crew: 1 fatalities 13 on board 

Passengers: 0 fatalities I 0 on board 

Total: 1 fatalities I 3 on board 

Location: Bremen (Germany) 

Phase: Cruise 

Nature: Test 

Flight - (Fiightnumber ) 
Remarks: 
The aircraft was at 300m at a speed of 405kmh when it entered a vertical dive 
during a flight test The crew members parachuted from the plane, but the 
parachute of one of them didn't open. The accident was caused by tab flutter. 

Source: (also check out SOU"ces used '"' ~ acddent) 

Copyright Q 1996-2001 Harro Ranter I Fabian Lujan 
Aviation Safety Netwo<l<; t.¢ated 2 December 2001 

pegenda)(disclaimer) 
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Accident Database 1 Type index 

VFW-614 

VFW-614 

• Series: 
• 2 jet engines 
• max. passengers 
•19built 
• prod. ended: 1978 

Relevant VFW-614 safety related infonnation on the internet 

Usting of all accidents in which the aircraft involved was damaged beyond 
repair: · 

01 FEB 
1972 

VFW-614 D-B ABA 

VFW-Fokker Bremen 

Copyright C 1996-2001 Harro Ranter I Fabian Lujan 
Aviation Safety Networt; updated 24 May 2001 

1(3) 

(disclaimer! 
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+·········································~··· REQUEST 075/98, REPORT 1 ·············································+ 
+ PRELIMINARY REPORT SHORT·SC.7 (SKYVAN) SRS 1 TO 3 INCIDENT + 
+ EVENTSIPHASES LOSS OF DIRECTIONAL CONTROL·LANDING ROLL + 
·--------------------------------·---------------------------------------------------------------------------------------· .. 
<······················· OPERATION ·······················> ++ <······················· fiLE DATA ·······················> 
TYPE : MISCELLANEOUS • TEST/EXPERIMENTAL ++ ICAO FILE : 72/0645·0 

++ FROM STATE : INDONESIA 
FINAL REP ++ 
<··········· DATE, TIME AND METEOROLOGICAL DATA ··········> ++ <····················· AIRCRAFT DATA -····················> 
DATE 72·09·12 ++ MASS CATEGORY 2250 • 5700 KG 
TIME 12:50 ++ STATE OF REGISTRY 
LIGHT DAYLIGHT ++ REGISTRATION 
GEN ~ATHER ++ 

•• 
<······················· LOCATION ······-·············-··-> ++ <··········· DAMAGE, INJURY AND TOTAL ON BOARD ···········> 

MINOR LOCATION PELABUHAN RATU 
STATE/AREA INDONESIA 
DEPARTED DJAKARTA 
DESTINATION : PELABUHAN RATU 

++ A/C DAMAGE 
++ INJURY 
++ CRE\1 
++ PAX .. 

FATAL SERIOUS MINOR NONE UNKNOWN TOTAL 
0 0 0 3 0 3 
0 0 0 0 0 0 

••••••••••••••••• NARRATIVE •••••••••••••••• 
THE A/C WAS CARRYING OUT A RWY TEST ON A NEW AIRSTRIP AT PELABUHAN RATU, APPROX. 130 KM (80 HI) SSW OF DJAKARTA. THE FIRST 
LANDING WAS PERFORMED SUCCESSFULLY, DURING THE SECOND LANDING ON RWY 35 THE A/C TOUCHED THE GROUND ON THE CENTRELINE. AFTER 
TOUCHDOWN THE PROPELLERS WERE REVERSED AND AT THAT MOMENT THE A/C SWUNG TO THE RIGHT AND WENT OFF THE RWY. THE NOSE WHEEL 
STRUT AND THE FRONT SECTION OF THE FUSELAGE WERE DAMAGED. 
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Accident Description 

Date: 03JUN 1973 

Type: IupQIE!'£..1445 

Operator: Iupolev 

Registration: CCCP-n102 

Msn /C/n: 01-2 

Year built 1972 

Crew: 6 fatalities /6 on board 

Passengers: 0 fatal~ies I 0 on board 

Total: 6 fatalities /6 on board 

Ground casualties: 8 fatalities 

Airplane damage: VVritten off 

Location: 

Phase: 

Goussainville (E!'an<;El) 

Initial climb 

Nature: Demonstration 

Departure airport: Paris-le Bourget Airport (LBG) 

Destination airport: Paris-Le Bourget Airport (LBG) 

Narrative: 

Status: Oege~d~J 

During a demonstration flight at the Paris Air Show 73 a low pass was made over 
runway 06. At the end of the runway the aircraft entered a steep climb. During this 
maneuver, the left canard-wing separated, struck the wing and punctured the fuel 
tank. The Tupolev crashed in flames into the small town of Goussainville. 
AirplaQ~Air:frarnl!.=. W!Og 

Source: {also check out SOlJr_~ used for every accident) 

$Qyiet Transpoa~ 

SSSR-77102. dunng the fi)past at 
:t.e Paris /4Jr Show just pnOf to the 
acsh. 

Contt:igtlt 0 1996-2004 AyiitliM._Saf~~etwo_~ 
re-cord last updated: 2004-08-01 (M1nor update) 

http:/laviation-safety.net/database/1973/730603-0.htm 11/11/04" 
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rJ/j?-tj?u 
made to size the aircr:lft to cany heat-seeking Side\'oinder missiles plus an l\161 cJ!Ulon, but to make 
prm.isions to allow Sparrow radar-homing missiles to be carried at a later date should this be required. 

The original specification had called for a load factor of 7.33 g while CaJI)ing 80 percent internal fuel 
General D)namics engineers decided to increase this figure to 9g at full internal fuel and to increase the 
sen ice life of the airframe from -toOO hours to 8000 hours. 

Recognizing that the I'F-16 pilot would use e:~-1ernally-carried fuel on the outbound trip to the combat 
zone and then return on the internal fue~ the design team allocated internal fuel volume accordingly, 
reducing the airframe size and sh:ning 1470 pounds off the empty weight and reducing the loaded weight 
by 3300 pounds. By doing this, the turning rate could be increased by ten percent and acceleration by 30 
percent 

Costs were reduced by using interchangeable left- and right-handed tailplanes and flaperons. Most of the 
undercarriage structure was also common to either side. A\ionics were simple and armament consisted of 
one 20-mm l\161Al rotary CJ!Ulon and two AI!\1-9 Sidev.inder missiles on the \\ingtips, plus stores on two 
external hardpoints underneath each \'oing. 

YF-16 

The prototype I'F-16 (serial number 72-1567) was rolled out at Fort Worth on December 13, 1973 and 
was air freighted by C-5A to Edwards AFB on January 8, 197-l. Its first flight was an unintended short 
hop around the pattern on January 21, 197-l at the hands of test pilot Phil Oestricher. During high-speed 
ground tests at Edwards, Oestricher had inadvertently scraped the tailplane on the runway as the nose was 
raised, and a \iolent lateral oscillation set in. He decided to take off and regain control in the air. He stayed 
up for six minutes and landed uneventfully. The scheduled first flight was delayed until a new right 
stabilator could be fined. The fJTSt official flight took place February 2, 197-l, again with Phil Oestricher at 
tl1e controls. He reached -100 mph and 30,000 feet. 

I'F-16 no 2 (72-1568) was flo\'on for the first time on l\larch 9, 197-l with test pilot Neil Anderson at the 
controls. 

On two occasions during these early test flights, the FlOO engine went uncommanded idle while in flight, 
forcing a dead-stick landing. Temporary fl)ing restrictions were imposed on the YF-16 until the problem 
could be corrected. The fault was traced to contamination of the fuel-control valve which caused the valve 
to jam in the idle position, but while the curbs were in effect the I'F-16 had to remain \\ithin dead-stick 
landing distance of the airfield. 

The flyoffbetween the 'l.'F-16 and the Northrop I'F-17 began as soon as flight testing started. The two 
I'F-16s reached speeds of over Mach 2.0, maneuvers achie\ing 9g, and altitudes abo\-e 60,000 feet. There 
was an attempt to get as many pilots as possible to fly both the I'F-16 and I'F-17. The Lightweight 
Fighter prototypes never flew against each other, but they did fly against all current USAF fighters as well 
as against l\fiG-17s and l\fiG-21s that had been "acquired" by the USAF. 

Within the Air Force staff, there was a strong institutional bias against tl1e LWF, since they percei\-ed it to 
be a threat to the F-1 S program. To head off some of this suspicion, the program was renamed Air 
Combat Fighter (ACF) by the Defense Department. In the meantime, the governments of Belgium, 
Netherlands, Denmark, and Norway had begun to consider possible replacements for the Lockheed F-1 0-l 
Starfighter. They formed the Multinational Fighter Program Group to choose the successor. The prime 

08!0312000 7:26PM 



YF-16 Fighting Falcon's Font Flight: Edv.mds Air Fate Base http://w"-w.ech\11lds.af.mill'l\-cd.ly/doc:s_html[IIIStall-4.html 
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ux•mnremorate the 50th Armilorrsary of the Air Forcr Flight Test Center, 
"'<U establi.<lred on June 25, 195/, the AFFTC History Office will recall 

of the milestone!< in flight which htn't! talen place here during the lmt half 
rentltry. These articlts will appear on a wedly basi!< throughout the year 2001. 

YF-16 Fighting Falcon's First Flig : ("'' . ··•· ...• ' -- .. _ • --- . 
--· '• --' .--- ~ ·-· . - . 

Dr. Raymond L Puffer 
Force Flight Center historian 

. . - -•-. -·-·.. .- -~- ..... 

\ventv-se•ven years ago, on Feb. 2, 
974, the Genernl Dynamics YF-16 

its "official" first flight That 
90-mirmte flight was completely 
suc·ce!isftrl, and the prototype went on 

be developed into one of the 

The Yf·16, Generol Dynamocs' 
onlry no the,., Farce's lighl>IPighl 
1ighler compe!Jlian, WIS a sharL!i.e 
ftgtlter, PD'<I'e<ed by a single 
fHlO.PN-100 turi>O!rl engne 

most accomplished fighter planes. The plane's actual first 
however, had already taken place nearly two weeks earlier. 

Jan. 20, Genernl Dynamics test pilot Philip F. Oestricher was 
cn~:rl,.,t;~,"'a series of high-speed ta"i runs on the main runway. 

red-white-and-blue fighter (sin 72.01567) developed 
of roll oscillations that grew worse until its right horizontal 

staiJilizerdragged along the runway. Oestricher quickly decided to 
ofT and prevent further damage. The YF-16 quickly reached 

speed and wobbled into the air for an uneventful six-minute 
to a normal landing. Subsequent investigation revealed a 

;en:siti•.1tyin the roll channel of the fly-by-wire control system that 
corrected by installing an automatic gain switch . 

. __,,...,
1 

The shark! ike fighter, powered by a 
single Fl 00-PW-1 00 turbofan 

l~~~~~ was General Dynamics' entry into 
,• 1 Air Force lightweight fighter (L WF) 

competition for a small, 
"C>'i""'0.:"'-.1 state-of-the-art air combat fighter 

\\ith limited avionics, built to 
demonstrate energy maneuverability 
and new aerodynamic technologies. 
Its opponent in the competitive flight 
evaluation was Northrop's YF-17 
Cobra The Northrop fighter made its 

flight four months later, on June 9, 1974, but to no avail. The 
Force selected the F-16 January 1975 to complement the F-15 

and the rest, as they say, is history. Five months later, a 
contsortiUJm of four European nations- Belgium, Denma.rk, the 

0'1127'J' 
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+DATA REPORT MISCELLANEOUS -EXPERIMENTAL !/'" 
ACCIDENT + 

+EVENTS I PHASES: UNDERSHOOT I FINAL APPROACH 
+ GEAR COLLAPSED/RETRACTED I LANDING ROLL 

+ 
+ 

I I I II I I I I I I I I II I I I I II II I I I I I I I I I II I Ill I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA > 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE :76/1060-0 

++FROM STATE : UNITED STATES 
++ 

<:------WHEN------>++< AIRCRAFT DATA----> 
DATE :76-03-23 ++MASS CATEGORY : 
TIME :14:00 ++STATEOFREGISTRY:UNITEDSTATES 
LIGHT : DAYLIGHT ++REGISTRATION : N8544 

++ 
< WHERE ----->++<:--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : MOJA VE,CA 
STA TEl AREA : UNITED STATES 

UNKNOWN TOTAL 
DEPARTED : MOJAVE,CA 
DESTINATION : LOCAL 
OTHER DAMAGE: 
REMARK: GUSTING TO 25K. 

++ NC DAMAGE : DESTROYED 
++INJURY: FATAL SERIOUS MINOR NONE 

++CREW 
++PAX : 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: UNDERSHOOT I FINAL APPROACH 
2. EVENT I PHASE: GEAR COLLAPSED/RETRACTED I LANDING ROLL 
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I I I I I I I II I II I I I I I I I I I I I I I I I I I I I I II I I II I I I I I I I v +DATA REPORT SMITif, TED- AEROST AR 600 ACCIDENT + 

+EVENTS I PHASES: POWER LOSS -FIRST ENGINE I AERIAL WORK 
+ 

+ SPIN I AERIAL WORK + 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I II I I I I II II I I I I I I II I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA > 
TYPE : MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 76/1159-0 

++ FROM STATE :UNITED STATES 
++ 

<:------WHEN------>++< AIRCRAFT DATA----> 
DATE :76-05-08 ++MASSCATEGORY :2251-5700KG 
TIME :13:26 ++STATEOFREGISTRY:UNITEDSTATES 
LIGHT :DAYLIGHT ++REGISTRATION : N7549S 

++ 
< WHERE >++< DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : MORGANFIELD,KY ++ NC DAMAGE :DESTROYED 
STATFJAREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : MORGANFIELD,KY ++CREW 
DESTINATION : LOCAL ++PAX : 
OTHER DAMAGE : 
REMARK: PARAPLEGIC RUDDER CONTROL DEVICE INSTALLED ON LEFT RUDDER PEDALS. 

RIGHT ENGINE MAGNETO SWITCH IN 
OFF POSmON. 

-----EVENTS AND FACTORS-----
1. EVENT I PHASE: POWER LOSS -FIRST ENGINE I AERIAL WORK 
2. EVENT I PHASE: SPIN I AERIAL WORK 
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Prototype P.05 - X586 MM586

- First flight 05.12.1975

- P.05 was due to be used for flutter and airframe load trials but was extensively damaged during a landing accident at 

Caselle during January 1976.  After extensive refurbishment including a new forward section, it rejoined the trials fleet in 

1978.  It was also used for weapons release trials.

- This was the last prototype to wear the red & white colour scheme.

- Delivered in Panavia color scheme, 

- Used for load surveys with stores.

This page was last updated :06/02/2011
(C) 1999 - 2011 Author unless otherwise stated

Page 1 of 1P.05

8/18/2011http://www.tornado-data.com/History/Prototypes/p5.htm



Prototype P.03 - XX947

P.03  was the first airframe to be fitted with dual controls. 

- First flight 05.08.1975

- Delivered in British camouflaged scheme.

- It was also the first to have a production standard radome.  

- This airframe was also used in the spinning and stalling trials and was later used for higher weight performance trials.  

- P.03 was involved in an incident on the 4th October 1976 when it aquaplaned off the runway at Warton.  Various 
modifications were introduced after this incident including changes to the main gear attachment points and modifications to 
the thrust reverser system to try and minimize wandering on landing due to the reversed airflow being distributed 
unevenly .  

- This airframe was the first to be finished in a camouflage paint scheme. 

- This airframe was also instrumented to study in flight loads.  

- It was later fitted with a Sundstrand EPU and anti-spin parachute during 1978.

- XX947 is now located at Shoreham Airport, prior to being placed here is was at Everett Aero, (images available from 
navigation bar at top of page)

This page was last updated :06/02/2011
(C) 1999 - 2011 Author unless otherwise stated

Page 1 of 1P.03

8/18/2011http://www.tornado-data.com/History/Prototypes/p3.htm



Prototype P.08 - XX950

- P.08 was the second dual control aircraft and join P.03 in the clearance trials of the systems. 

- First flight 15.07.1976

- Delivered in British camouflaged scheme.

- P.08 was the static display during Farnborough 1976, surrounded by a wide selection of weapons.

- Unfortunately P.08 was lost with both crew on the 12th June 1979 during simulated weapons release trials over the Irish 

Sea killing both crew, Russ Pengelly (Pilot) & Sqn Ldr J S Gray (Navigator)

This page was last updated :06/02/2011
(C) 1999 - 2011 Author unless otherwise stated

Page 1 of 1P.08

8/18/2011http://www.tornado-data.com/History/Prototypes/p8.htm



Prototype P.04 - D9592 later 98+05

- P.04 was the first airframe to include an almost full avionics suite and was used to test this extensively. 

- First flight 02.09.1975

- Navigation, Ground Mapping and autopilot.

- It was used for weapons release trials and some low level testing of the terrain following radar. 

- First to carry Kormoran missiles.

- P.04 was lost in an accident on the 16th April 1980 killing both crew, Ludwig Obermeier(Pilot) & Kurt Schreiber(Navigator)

- Delivered in Panavia color scheme, later Marineflieger sea grey & white.

This page was last updated :06/02/2011
(C) 1999 - 2011 Author unless otherwise stated

Page 1 of 1P.04

8/18/2011http://www.tornado-data.com/History/Prototypes/p4.htm



Prototype P.07 - 98+06

- First Flight 30.03.1976

- P.07 was the first to have a full avionics fit and joined P.04 to complete the clearance trials for the systems.  

- A/C P.07 was damaged in the Test Area near Manching when the aircraft struck a 2m high "knoll of earth" trying to pull out 

of a high-G dive. The aircraft had just completed a test mission when the Pilot decided that there was enough fuel available 

to practice for the Hanover airshow. He performed a "Split-S" manoeuvre at about 10,000 ft but neglected to reduce power 

right away, which meant there was too much energy going into the manoeuvre (or not enough altitude) preventing a safe 

recovery.(incident update provided by Harry Bonet, many thanks)

This page was last updated :06/02/2011
(C) 1999 - 2011 Author unless otherwise stated

Page 1 of 1P.07

8/18/2011http://www.tornado-data.com/History/Prototypes/p7.htm



Bundeastelle tQr Flugunfallunterauchung 
Aermann·Blenk·Stra!e 16 
0·38108 Braunachveig 

Datensatz 

~all einea deutschen Ltz. 1~ Inland 
ohne Verletzte 

Luftfahr%eugart 
Luftfahrzeughersteller 
Muster/Typ 
Eintragungestaat 
Datum der StOrung 
Uhnei t der StOrung 
StOrungsort L•e.. +rivt 
Regierungsbezirk/Staat 

1.0 Tatsachenerndttlung 

l.l Flugverlauf 

Betriebsart • Allgemeine Lu!t!a~ 

Art dee Halters - Allgm. Luftfahrt 
FS•Flugplan/Freigabe 
Letzter Ab!lugort 
Zielort 
1. BetriebBphase 

1. Art der StOrung 
J:. Betriebsphase 

2. ~ der StOrung 
Art der Nottage 

NotlAndung I vorsorgliche Landung 
Geschwindigkeit bel StOrungebeginn 
FlughOhe bel Eintritt der StOrung 

1.2 Peraonenachlden 

keine Verletzten 

1.3 Schaden am Luttfahrzeug 

Lur:tr:ahrzeug 

].4 Sachachaden Critter 

keiner 

Flugzeug 
!lASA 
FR~6 ~ 
Deutschland. 
29/04/1991 ~ 
17.10 Uhr 

Nanchlng 
Oberbayem IBY) 

verschledene Betriebaarten 
• Versuchs·~ Forechungs·. Erprobungstlug 
Herateller 
ohne Flugplan 
Manching 
Nanching 
Flugphaea 
• Reiaer:tug 
Auafall der Fahrwerkeanlage, ATA 32 
t.a ndepha ee 
• Abtangen/Au!eetzen 
Landung mit nicht/teilw. ausge!ahrenem rahrv. 
vermutete oder bemerkte SchAden am Ltz. 
Fahrwerktehlrunktion 
No~landung auf einem Flugplatz 
37s n 
20000 FuS O.NN 

schwer beschAdigt 
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+DATA REPORT GOVERNMENT NC FACTORY- N22B N7MA 
ACCIDENT + 

+EVENTS I PHASES: EMPENNAGE FAILURE I CLIMB TO CRUISE 
+ 

+ LOSS OF CONTROL -OTHER I FINAL APPROACH + 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
<:----OPERATION >++< FILE DATA-------'> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 76/0474-0 

++FROM STATE :AUSTRALIA 
++ 

<-----WHEN-----:>++< AIRCRAFT DATA---> 
DATE :76-08-06 ++MASSCATEGORY :2251-5700KG 
TIME :11:03 ++STATEOFREGISTRY: 
LIGHT :DAYLIGHT ++REGISTRATION 

++ 
< WHERE >++< DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : AVALON ++ NC DAMAGE : DESTROYED 
STATE/AREA :AUSTRALIA ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED : AVALON ++CREW : 2 I 0 0 0 3 
DESTINATION: AVALON ++PAX : 
OTHER DAMAGE : YES 

IT WAS THE FIRST FLIGHT OF PROTOTYPE N24, A DEVELOPMENT OF THE N22 NOMAD. TO 
IMPROVE THE STICK FORCE 
GRADIENT WHEN OPERATING IN THE 20 DEG FLAP CONFIGURATION, FULL-SPAN TABS WITH 
FULL-SPAN 50 MM T STRIPS HAD BEEN FII lED 
TO A STANDARD TAILPLANE. CLEARANCE FROM FLUTTER UP TO 120 KTS EAS HAD BEEN 
CALCULATED USING SIMPLIFIED DESIGN 
CRITERIA. AFTER A NORMAL TAKE-OFF THE NC CLIMBED STRAIGHT AHEAD; AT NEARLY 950 
FT AND ABOUT 110 KTS, SEVERE 
T AILPLANE FLUTTER OCCURRED. THE ONSET WAS SUDDEN AND SEVERE, THE TAILPLANE WAS 
SUBSTANTIALLY DAMAGED, AND THE 
CONTROLLABILITY OF THE NC WAS SERIOUSLY DEGRADED. THE NC ENTERED A LEFT 
DESCENDING TURN THROUGH ABOUT 175 DEG AND 
STRUCK THE GROUND. THE FLUTTER RESULTED FROM AERODYNAMIC AND INERTIA EFFECTS 
OF THE T STRIPS ON THE TRIM TAB TRAILING 
EDGE. IT WAS FOUND THAT THE SIMPLIFIED FLIGHT TESTING DESIGN CRITERION USED FOR 
TAILPLANE MODIFICATIONS WAS NOT VALID 
FORT AB TRAILING EDGE T STRIPS. 

A SUMMARY OF THE FINAL REPORT IS PLANNED. 

EVENTS AND FACTORS----
1. EVENT I PHASE: EMPENNAGE FAILURE I CLIMB TO CRUISE 
2. EVENT I PHASE: LOSS OF CONTROL -OTHER I FINAL APPROACH 
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- Nomad N24 Aircraft Serial Number 10 
at Avalon, Victoria, 
on 6 August 1976 
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Special Investigation Report 77-1 

AIR SAFETY INVESTIGATION BRA:'\CH 

Accident Investigation Report 

Government Aircraft Factories 
Nomad N24 Aircraft Serial Number 10 
at A val on, Victoria, 
on 6 August 1976 

" The Secretary to the lkpanment of Transport authori~d the investigation of this accident 
and the publication of this report pursuant lo the powers conferred by Air Navigation 
Regulations 278 and 283 respecti'w·ely. 

Prep.ued by Air Safety Investigation Branch 

August 1977 

AUSTRALIAN GOVERNMENT PUBLISIIING SERVICE 
CANBERRA 1977 
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THE ACCIDENT 

At appro:dmately 1103 hours Eastern Standard Time (ESn on 6 August 1976 the pilot of 
Nomad N24 aircraft Serial Number 10 tllCOIIntered control difficulty at a height ofaboot 
950 feet immediately after taking oil' at Avalon aerodrome. The aircraft entered a 
descending tum to the left through about 175 degrees and struck the ground. The pilot was 
killed; the occupant oft he other pilot seat, an obsener, sustained In juri .. "hirh resulted in 
his death hm days later; and the third ottupaot, the flight test mgineer, was seriously 
injured. · 

1 FACTUAL INFORMATION 

1.1 illSTORY OF THE FLIGHT 

Nomad N24-IO was owned by the Government Aircraft Factories (GAF) and was the 
prototype of the N24 aircraft, a lengthened version of the previously certificated 
Nomad N22 type aircraft. For some months it had been engaged on test flying in the 
standard N24 production configuration in preparation for Department of Transport 
certification Hight tests. 

GAF were also conducting developmental work. in parallel with but separate from 
the N24 certification program. for a proposed N24A model which was to have an 
increased gross weight and configuration changes which included the availability of a 
20 degree flap setting for take-olf. As N24-IO was the only aircraft available it was 
being used as the test vehicle for both programs. 

At the time of the accident N24-IO was engaged in the N24A development 
program. and the normal tailp!anc with part-span tabs had been removed and a 
modified tail plane with full-span tabs and trailing edge T strips had been fitted. 

The purpose of the flight on which the accident occurred was to examine the effect 
of these tailplane modifications on the longitudinal stability of the aircraft in the 20 
degree flap configuration required for the N24A model. It was intended that, after 
take-olf. the'aircraft would proceed to a designated flight test area where. at a safe 
altitude, the tests would be carried out. The aircraft was not to be flown at a speed in 
excess of 120 knots equivalent airspeed ( EAS). · 

For the Hight on which the accident occurred the aircraft carried the trade-plate 
registration VH-SUZ, and atl033 hours the pilot telephoned Avalon Tower, discussed 
the weather and submitted a verbal flight plan. He was told that the wind velocity at the 
time was 240 to 260 degrees at20 knots gusting to 35 knots and that there was 'a bit of 
weather coming through, the cloud to the south is about fifteen hundred and there's a 
shower over Geelong at the moment'. The pilot informed the tower that he planned to 
depart at!045 hours for a 60-minute flight in N24-IO,the flight to beeonducted under 
the ,·isual flight rules (VFR) in Restricted Area 326B (see Appendix A) at varying 
altitudes to a maximum of 10 000 feet. He nominated the fuel endurance as 300 
minutes and indicated that the aircraft would take off from one of the grass strips on 
the eastern section of the aerodrome (see Section 1.10). Also he stated that it was his 
intention to 'go out and have a look and if it's no good come back and we'll give it a 
break for an hour or two'. 

At 1051 hours the pilot of N24-!0, using his personal radio callsign GAF ONE, 
contacted Avalon Tower by radio and advised that he had received the current 
aerodrome terminal information and was taxiing. The aircraft then taxied to the 
east-west grass strip. 



At 1058 hours Avalon Tower advised N24-IO of the local weather and that there 
were aircraft repons of extensive cloud and build-ups to the south-west moving in a 
nonh-easterly direction. The pilot of N24-IO acknowledged this information and 
advised that he would attempt to operate in the non hem half of Restricted Area 3268. 
At 1059 hours N24- I 0 requested an airways clearance and was cleared by Avalon 
Tower to operate in area R3268 not above 10 000 feet. 

At I 100 hours N24-10 notified that it was ready for take-off an~ the controller 
advised that there would be a shon delay, which was due to other traffic landing on the 
runway. At 1100:23 hours N24-IO was cleared for take-off and an unrestricted climb. 

The aircraft took off into the west from the grass strip and, immediately it became 
airborne, the pilot applied a series of 'push-pull' control inputs to the tailplane after 
which the aircraft commenced its initial climb. Data on the take-off and initial climb 
were obtained from the Hight test recorder (see Section 1.11). 

The aircraft climbed straight ahead in a normal manner and reached a height of 
about 950 feet when over or just past the runway. At this point three witnesses on 
the ground, who had observed the whole of the take-off, and who were located some 
400 metres nonh of the aircraft's Hight path and 600 metres east of the runway, 
observed the trailing edge of the aircraft's tailplane fluttering; one described it as being 
'like a rag flapping in a strong wind', and he saw a dark object fall from the aircraft to 
the ground. At about this time the aerodrome controller, located in the control tower 
some 1250 metres south-east of the aircraft, saw it adopt a steep nose-down attitude 
and asked whether operations were normal. The pilot replied 'negative negative', and 
the aerodrome controller then initiated emergency procedures and the crash alarm was 
sounded. 

The aircraft then turned left onto a southerly heading while still descending, and 
may have maintained this heading briefly before continuing to tum left onto an 
easterly heading. Just prior to contact with the ground, the left wing and the nose 
dropped, and after impact the aircraft rotated through 120 degrees in the horizontal 
plane and skidded rearwards for a distance of some 70 metres before coming to rest. An 
illustration of the flight path of the aircraft is shown at Appendix B. 

The flight test engineer, who was seated in approximately the mid-eabin area of the 
aircraft during the flight, was unable to observe any cockpit instrument readings or any 
actions taken by the pilot. He stated that the take-off roll and lift-off were normal and 
that, afteP"the pilot had exercised the tailplane with 'push-pull' control inputs, the 
landing gear and flaps were retracted and the aircraft was climbed towards the west 
apparently accelerating to normal climbing speed. Additionally he reported that he 
operated the trace recorder at high speed during the take-off and that he turned it off 
after the landing gear and flaps had been retracted. No abnormality was apparent to 
him until the aircraft reached a height which he estimated as 1000 to 1200 feet when a 
buzz type vibration occurred and the nose pitched down positively. He recalls that 
shonly after the onset of the vibration the pilot said 'I don't think we're going to make 
it'. The engineer theiTdecided to abandon the aircraft, released his safety harness, and 
went to the parachute pack stowage. As he was about to remove his parachute pack 
from its stowage he heard the pilot say that he thought he had regained control, and at 
this time the nose-down pitch attitude reduced. He returned to his seat and refastened 
his safety harness. The aircraft then entered a descending tum to the left and the 
vibration continued intermittently until, at a height he estimated as about 100 feet, the 
pilot appeared to be no longer able to maintain any control and the aircraft side
slipped to the ground. 

The duration of the flight from the commencement of the take-off roll until the 
aircraft struck the ground was about I minute 34 seconds. 

The accident occurred during daylight at latitude 38' 02 '28 • South, longitude 144' 
28 ' 12" East. 
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1.2 !:-~JURIES TO PERSO~S 

Injuries 
Fatal 
Non·fatal 
None 

Crew 
I 
I 

1.3 DAMAGE TO AIRCRAFT 

The aircraft was destroyed by impact forces. 

1.4 OTHER DA~IAGE 

Othrrs 
I 

A shon section of post and "ire fencing was demolished. 

1.5 PERSO:-;;"~;EL r:-;FOR:\IA TJ0:-.1 

I .5. I Aircraft 
For flight test purposes the aircraft normally has a basic crew of a pilot and a flight test 
engineer. This crew may be supplemented as necessary by additional specialist 
personnel, depending upon the nature of the test to be carried out. The aircraft is 
equipped to be operated as a single·pilot aircraft and there is no requirement for 
personnel other than the pilot to be licensed. 

On the flight on which the accident occurred, in addition to the basic crew, the 
Senior Desiener Structures and Mechanical who. at the time of the accident, was also 
the acting Chief Designer of GAF, was on board the aircraft for the purpose of 
observing the effect of the modifications which had been carried out on the tailplane. 

PILOT Stuart Graham Pearce-aged 39 years-left·hand pilot seat 
Mr Pearce was a graduate of the Empire Test Pilot's School, Famborough, 
U.K., and prior to being employed by GAF he had extensive test pilot 
experience in the Royal Air Force. His pilot licence was endorsed for a number 
of single {nd multi-engined aircraft types. 

Licence Senior Commercial Pilot Licence
valid until31 October 1976 

Ratings 

Last medical examination 
Total pilot hours 
Total hours in command N22 

Class One Instrument Rating-valid 
until 28 February 1977 
15 April1976 
4483 
1377 

Total hours in command N24 73 

FLIGHT TEST ENGINEER Philip Patrick Larcey-aged 36 years 
Mr Larcey had been employed as a flight test engineer for the past 12 years 
during which time he had logged ~042 hours of flying experience in this role in a 
variety of aircraft. In addition he was a licensed pilot. 

Licence Private Pilot Licence-valid until 31 

Last medical examination 
Total pilot hours 

May 1978 
4 May 1976 
approx. 360 (includes both aeroplanes 
and gliders) 
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OBSERVER David Roy Hooper-aged 47 years-right-hand pilot seat 
Mr Hooper was a qualified aeronautical engineer. in addition he was a licensed 
pilot. 

Licence 

Last medical examination 
Total pilot hours 

1.5.2 Air Traffic Control 

Private Pilot Licence-valid until 28 
February 1977 
24 January 1975 
approx. 2000 (includes both aeroplanes 
and gliders) 

An air traffic control unit is established in the Avalon Tower with provision for two 
operating positions, an aerodrome/approach controller and a co-ordinator. At the 
time or the accident both positions were manned by appropriately rated personnel; 
additionally a trainee air traffic controller was receiving instruction from the co
ordinator, and a Royal Australian Air Force air traffic controller was present in the 
tower on a familiarisation visit. 

1.6 AIRCRAFT l:"iFOR:\IA 110:'11 

The Government Aircraft Factories Nomad N24 is a twin-engined, high wing. light 
transport aircraft, powered by two Allison 250-BI7B turbo-prop engines. 

A Certificate of Type Approval had not yet been issued and consequently there was 
no requirement for Certificates of Registration or Airworthiness for N24-IO. It was 
operating forthe purpose of ferry and flight testing to an approved flight test program 
under the authority of a Permit to Fly which had been issued by the Department of 
Transport on II May 1976, and which was valid until II August 1976. The aircraft was 
being maintained and certified in accordance with GAF Quality Assurance Instruction 
No. J-3-6.1ts total time in service at the time oft he accident was 139 hours. The aircraft 
records in;licate that prior to the commencement of the flight there were no 
maintenance deficiencies. 

As the certific-dtion testing had not been completed for the N24 type. the maximum 
permissible take-olf weight and the centre of gravity range had not been specified 
finally; the design limits were the same as those for which the N22 type had been 
certificated, i.e. a maximum take-olfweight of 3855 kg (8500 I b) and centre of gravity 
limits of21.5 to 38.5 percent mean aerodynamic chord (MAC). The Permit to Fly for 
N24-IO specified a maximum take-olfweight of 3855 kg. 

The Configuration Requirement for the flight on which the accident occurred 
specified a start-up weight of 3855 kg and a centre of gravity position of35.15 per cent 
MAC. The load sheet which was prepared for the flight. using nominal personnel 
weights of 91 kg per person, indicated that these specifications were met. The N24 
aircraft had previously been flo\\11 at this and similar weights and centre of gravity 
positions "ith no difficulties having been experienced. 

Subsequent to the accident it was established that at take-olfthe all-up weight was 
3862 kg (8517lb) and the centre of gravity position was 35.02 per cent MAC. This 
minor exceedence of the permissible all-up weight, which would not have affected the 
performance or handling or the aircraft. arose as a result or the usc or nominal 
personnel weights instead of actual weights. and from a small difference in the actual 
weight of the ballast compared with that used for the original calculation. 

The aircraft was fuelled with aviation turbine kerosene (A VTUR). 
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1.7 :\IETEOROLOGICAL I!'I:FOR:\IATI0:-1 

The Avalon aerodrome forecast which was current at the time of the accident was 
originated by the Melbourne Regional Forecasting Centre at 0440 hours and covered 
the period from 0800 hours to 1800 hours. 

Avalon aerodrome forecast: 
Wind 220 degrees at 15 knots 
Visibility 20 kilometres 
Weather Rain showers 
Cloud 6/8 Cumulus, 2000 feet 
Temperature 6, 9, II, 12 degrees Celsius 
QNH 1006, 1007, 1008, 1009 millibars 

The Air Traffic Control Unit in Avalon Tower made weather observations at 0930 
hours and 1200 hours which were passed to Melbourne Airport Weather Service 
Office. 

Observation at 0930 hours: 
Wind 260 degrees at 25 knots gusting to 35 knots 
Visibility In excess of 10 kilometres 
Cloud 4,"8 strat<><umulus, 3000 feet 
Temperature 10 degrees Celsius 
Dew"Point 5 degrees Celsius 
QNH 1007 millibars 

Observation at 1200 hours: 
Wind 250 degrees at 20 knots gusting to 40 knots 
Visibility In excess of 10 kilometres 
Weather Rain 
Cloud 5/8 strato-cumulus, 1500 feet 
Temperature II degrees Celsius 
Dewpoin!, 6 degrees Celsius 
QNH 1007 millibars 

The aerodrome terminal information service (A TIS) which the pilot of N24-IO 
advised having received prior to taxiing was designated 'DELTA·. It was first 
broadcast at 1036 hours and remained current until 1236 hours. It contained the 
following information: 

... wind two six zero, two five gusting three five, all crosswind, QNH one zero 
zero se\·en~ temperature one zero, cloud five oct as one five zero zero, showers in 
area ... 

The anemometer head for the recording of wind velocity at the aerodrome is 
located 12.5 metres above the ground, adjacent to the Hight strip of the runway, 
almost directly beneath the Hight path of N24-IO. The evidence from this source 
indicates that the wind direction at the time of the Hight was 270 degrees (True) at a 
mean speed of23 knots varying between 16 and 31 knots. 

The accident occurred in conditions of good visibility. 

1.8 AIDSTO:-IA\'IGATIO:"' 

The availability and use of navigation aids was not relevant to the accident. 
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1.9 C0:\1:\tU!\lCA 110:-<S 

Communications between civil aircraft and Avalon Tower are conducted on VHF 
radio frequencies and are recorded on continuously running magnetic tape. Com
munications were normal. A transcript of the communications between N24-l 0 and 
Avalon Tower is at Appendix C. 

1.10 AERODRO!\IE 11'0FOR:\1A llON 

Avalon aerodrome contains one sealed runway which is aligned 360/180 degrees 
magnetic and is 3048 metres in length. Adjacent to the eastern boundary of the 
aerodrome the Government Aircraft Factories has prepared and maintains four grass 
strips. The use of these strips is restricted to GAF test pilots operating Nomad aircraft. 
The strip which was used for the take-off on the flight on which the accident occurred is 
aligned 270 degrees magnetic and is 640 metres in length and 30 metres in width. The 
western end of the strip is 890 metres east of the centreline of the runway. The 
aerodrome elevation is 23 feet. 

1.11 FUGHT RECORDERS 

For the purpose of recording test data during development flights. the aircraft was 
equipped with an Ateliers de Construction de Bagneux (ACB) Type Al322 flight data 
recorder which uses light-sensitive paper as the recording medium. The recorder was 
mounted on the floor of the aircraft at approximately the mid-cabin position adjacent 
to the seat of the flight test engineer who controlled its operation by means of a hand
held switch box which was connected to the recorder by a flexible cable. A condition 
specified in the Permit to Fly was that 'All test flying shall be conducted in accordance 
with GAF Project Note N2/44'. This Project Note specified that an ACB photographic 
trace recorder be fitted and that it be running continuously during all development 
flights. There was no requirement for a cockpit voice recorder to be fitted to this 
aircraft. 

Data were recorded from the commencement of the take-off roll for a period of28 
seconds, following which the flight test engineer switched the recorder off to conserve 
recording 1\aper until the aircraft had reached the flight test area. The following 
parameters were recorded: 

Elapsed time Tailplane control force 
Indicated airspeed Rudder angle 
Altitude Pitch attitude 
Normal acceleration Yaw attitude 
Tailplane angle Pitch angle 
Tail plane tab angle Roll angle 

The readout of the record indicates that some 10 seconds after commencing its 
take-off roll the aircraft became airborne and almost immediately there were 
'push-pull' control inputs for the next 5 seconds. During and subsequent to this period 
the aircraft was accelerating steadily and it then began to climb at a normal rate. When 
the record terminated the aircraft had reached an indicated airspeed of 106 knots and 
its altitude was 220 feet. 

1.12 WRECKAGE Al"D 1:\IPACT 1:'\FOR:\IATI0:-1 

The aircraft struck the ground at a point 1140 metres beyond the western end of the 
grass strip and 720 metres to the south of the extended centreline of that strip, having 
turned to the left through approximately 175 degrees after take-off. At the initial • 
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impact the aircraft was in a 20 degrees nose-down, 45 degrees left-wing-down attitude, 
and was yawed about 30 degrees to the left. The left wing tip struck the ground first, 
followed almost immediately by the impact oft be left landing gear pod and the nose of 
the aircraft, after which the aircraft slid along the ground for about 70 metres and came 
to rest facing back along its approach path. 

The cockpit area, the forward half of the cabin and the left stub wing had 
disintegrated as a result of the ground impact. Both wings were with the main 
wreckage, still attached to the remains of the mid-cabin structure. The engines 
remained attached to their respective wings but both propellers had separJted. The left 
propeller came to rest to the rear and right of the aircraft; the right propeller, with 
portion of the reduction gear box, was in the main wreckage close to the left engine, 
having passed through the cabin during the ground slide. The rear fuselage structure 
was distoned in a manner consistent with the effects of the heavy ground impact. 

A trail of small items of wreckage extended from the initial impact point to about 
50 metres beyond the main wreckage, over a width of some 50 metres at the widest 
point. With the exception of five items of wreckage, all of the aircraft was contained 
within this general area. The five separate items were all from the left-hand tail plane 
and comprised three sections of lower skin from the second rib bay outboard of the 
root, pan of the root rib at the trailing edge, and a 1.47 metre long inboard section of 
the T strip. They were found some 700 metres distant, close to the extended centreline 
of the grass strip which had been used for the take-off and about 1000 metres from its 
western end. 

Both engines had been operating at impact and the initial marks made by the left
hand propeller indicated that the aircraft had a ground speed of 105 knots at that time. 
Using the mean wind as recorded by the aerodrome anemometer at the time of the 
accident, this ground speed corresponds to an indicated airspeed of 82 knots. 

At the time of impact all doors and windows were closed and latched. and the 
landing gear and wing flaps were in the fully retracted position. 

A detailed examination of the tail plane and its trim tabs disclosed that they had 
undergone violent oscillation in flight, in the course of which they had sustained severe 
structural damage. The most severe damage to the tail plane had occurred on the left
hand side, including a general failure of the structure aft of the main spar characterised 
by the collapse,of the first five ribs due to repeated reversals of chordwise bending 
loads. The rib and skin failures had initiated immediately aft of the main spar, the 
degree of damage being more severe in the inboard areas. 

There were several partial bending failures of the rear spar in the outboard half of 
the left-hand tailplane, and a panial downward bending failure of the main spar 
inboard of the leading edge mass balance location. A small section of the inboard end 
of the left-hand tab had broken away, but remained attached to the control rod; 
subsequent to this failure the inboard section ofT strip had peeled off, staning from the 
inboard end. All of the major tail plane and tab structural failures showed evidence of 
repeated reversals ofloading. 

The right-hand tailplane and tab showed deformations and partial failures 
virtually identical with those of the left-hand side, although none had progressed to the 
same extent of damage. 

A pan from the in-flight failures of the tail plane and tabs, all damage to the aircraft 
was consistent with the effects of ground impact. The wreckage examination disclosed 
no evidence of any other defect or malfunction. 

1.13 :\IEDICAL A:"D PATIIOLOGICAL tl'FOR:\IATIO~ 

Post monem examinations of the pilot and the observer indicated that both died as the 
result of injuries received during the impact of the aircraft with the ground. There was 
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no evidence of pilot incapacitation or that his health was in any way 1m paired prior to 
or during the flight. 

1.14 FlRE 

No fire occurred in flight. The first person to reach the aircraft after it came to rest 
observed a small fire underthe starboard wing, but it was blown out by'! he wind before 
he reached it. Paint blistering and staining on the inside orthe starboard engine nacelle 
indicated that a low intensit)', short duration fire had existed adjacent to the inboard 
exhaust duct. 

I.IS SURVlV AL ASPECTS 

The wreckage of the aircraft was located 560 metres from the Airport Fire Station and, 
as the crash alarm had been sounded prior to the aircraft striking the ground, the 
airport emergency vehicles were being manned before the aircraft came to rest. It is 
estimated that the rescue services were at the accident site one minute and twenty 
seconds after impact. The pilot was killed on impact and his body was located in the 
wreckage. He was strapped to his seat which had collapsed as a result of impact forces. 
The occupant of the right-hand pilot seat was ejected from the aircrJft still attached to 
his seat; he died two days later as a result of the injuries he had sustained. The flight test 
engineer seated in the mid-cabin area suffered severe spinal injuries as a result of the 
collapse of his seat. The nature of his injuries was appreciated by the rescue personnel 
and he was not moved from the wreckage until personnel properly trained and 
equipped for handling this type of injurY arrived at the scene. 

The pilot and the flight test engineer wore protective helmets and sustained no 
significant head injuries although both helmets showed impact markings. The 
occupant of the right-hand pilot seat "wore only a head-set and suffered fatal head 
injuries; however. the nature of his head injuries in toto was such that it is uncertain 
whether the wearing of a helmet would have improved his chances of survival. 

1.16 TESTS A:\'D RESEARCH 

As both the' wreckage examination and the witness reports indicated that some form of 
tailplane fluner had occurred in flight, a group was formed to investigate the tluner 
characteristics of the aircraft in the accident configuration. This group comprised 
appropriate specialists from the Department or Transport, the Aeronautical Research 
Laboratories and the Government Aircraft Factories. 

Prior to the accident a tluner program had been developed by GAF and had been 
made use of during the design and certification of the N22 in order to study its fluner 
characteristics; this program was also being used for the same purposes in the case of 
the N24. As a first step in the investigation of the tluner phenomenon in the accident 
configuration, this program was modified by factoring the inertial and aerodynamic 
terms appropriate to the tabs by the ratio of the spans of the full-span and standard 
tabs. including an additional inertial contribution appropriate to the T strips but 
ignoring their effect on aerodynamics. 

The results of the flutter calculations made with this modified program suggested 
that there could have been a criticallluner speed in the region of 120 to 130 knots for 
zero structural damping but, because oft he approximations involved in the simplifying 
assumptions, this finding could not be considered as conclusive. Accordingly a 
research program was undertaken by the investigation group to establish bener 
structural and aerodynamic representations of the modified tailplane installed on N24-
l 0 at the time of the accident. 
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A comprehemive series of ground resonance tests was carried out on a new 
tailplane modified to incorporate the full-span tabs both with and without 50 mm T 
strips as fitted at the time of the accident. Difficulties were encountered during 
laboratory testing in accurately simulating the tab control circuit stiffness; therefore 
additional ground resonance tests were carried out with this modified tailplane fitted to 
a production N24 aircraft and the results obtained were used to correct the laboratory 
test results where necessary. These resonance tests showed that the tab frequ"tncies for 
use in the flutter analysis would lie within the limits of 19-26Hz. 

It was considered that the available unsteady aerodynamic data were not suitable 
for the reliable prediction of the forces on a surface with trailing edge T strips. 
Therefore the investigation undertook a series of wind tunnel tests using a standard 
tailplane modified to make a two-<limensional wind tunnel model. 

The tests were run at two tunnel speeds, 80 and 100 knots, and the tab was oscillated 
by shakers at frequencies of 5, 10, 20 and 30Hz through an amplitude of:±: I degree. 
The initial tests were carried out without T strips fitted, and showed good agreement 
with theoretical values over a frequency parameter range of 1.6 to 4.8. The tests were 
then repeated "ith 50 rom T strips fitted to the tabs. The results obtained enabled the 
preparation of a correction matrix to modify the theoretical pressure distributions so 
as to agree with the measured values. The aerodynamic coefficients used in the flutter 
calculations were derived from these \·a lues by applying a factorto account for viscous 
and three-<limensional effects. Based on preYious experience the most likely value of 
this factor. referred to in the flutter program as FT, is 0.5 but the flutter calculations 
took account of the effect of variations in this parameter by allowing FT to vary 
between 0.5 and 1.0. 

Tests carried out with 25 mm T strips fitted to the tabs instead of the 50 mm strips 
gave similar results, showing that the resulting aerodynamic effects were not sensitive 
toT strip width in the range 25-50 mm. 

Measurements which had been made during earlier ground resonance tests on the 
standard N24tailplane had shown that a structural damping level of between 2 and 4 
percent ofthecritical damping could be expected fort he tailplane, and about6 percent 
for the standard tab. The full-span tab fitted at the time oft he accident, with the greater 
friction genera~ by its longer piano hinge, would not be expected to have less 
structural damping than this. Nominal values of2 per cent and 5 per cent respectively 
were used in the flutter calculations and these values were factored by a structural 
damping factor (SDF) which was varied between zero and 2.0 in order to study the 
effect of possible variations in structural damping. 

The post-accident flutter analysis took account of a number of flutter models, and 
the results showed that flutter could occur in the case of a model comprising tailplane 
antisymmetric torsion at 33.8 Hz with antisymmetric rotation of the tabs at varying 
frequency. Critical flutter speeds were calculated for the full range of parameter 
variations referred to above and the results showed that flutter would occur at a speed 
within the range of 73 to 132 knots. The calculations indicated that the most likely 
value of the flutter speed, corresponding to SDF - 1.0, FT = 0.5, and the mid-range 
tab frequency of22 Hz, was 103 knots EAS. 

The mode of flutter revealed by the analysis was compatible with the damage 
observed on the tailplane and tabs. For the range of possible flutter speeds the 
frequency parameters were in the range of 4.0 to 6.4, these values all being well above 
the limiting figure of 2.5 specified by the Broadbent Criterion for cases of tab flutter 
(see Section 1.17.2). 

A study of the damping ratios appropriate to various sets of parameter values over 
the range which could produce flutter showed that the onset of flutter would have been 
very rapid. At the most likely critical flutter speed of I 03 knots EAS, a speed increment 
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of 2 knots produces a growth rate of I per cent: this corresp.Jnds to a doubling of 
amplitude in each successive II cycles and, as the flutter frequency in this c-dse is 29 Hz, 
the time to double amplitude would be about 0.4 seconds. Thus the time from the onset 
of flutter to its reaching catastrophic proportions would be very short-{)ftbe order of 
a few seconds. 

Flutter speeds were calculated for other tab configurations inCQrporating the 
various tab spans with and without 25 mm and 50 mm T strips. Some of these 
configurations had been flown during the flight test program and the calculations thus 
provided a partial check on the validity of the mathematical model used, and also an 
indication of the flutter margins which had existed during the various stages of tab 
modification. In Appendix D, which summarises these results, the flutter speeds 
quoted are those corresponding to the most likely parameter values, i.e. SDF = 1.0 
and FT = 0.5, \\ith the appropriate mid-range tab frequency in each case. 

1.17 ADDITIONAL INFOR!\1All0N 

1.17.1 Tailplane and tab modifications 
The N22 and N24 aircraft are fitted with an all-mo,·ing tailplane pivoted at 22.9 per 
cent of its chord. Aerodynamic 'feel' is provided by two geared trailing edge anti
balance tabs, each of which has a semi-span of 1.75 metres. The tabs are also 
controllable from the cockpit to provide longitudinal trim. 

During the development flight testing of the N24 it bad been judged that the stick 
force gradient when operating with 20 degrees of flap was not acceptable for 
certification purposes. Positive gradients had been measured but they were very small 
at low speeds and were not sufficient, in the opinion of the Company's Senior Test 
Pilot, to meet the certification requirement that 'the stick force must vary with speed so 
that any substantial speed change results in a stick force clearly perceptible to the pilot'. 

A number of modifications were made by the manufacturer in attempts to improve 
the stick force gradient in the 20 degree flap configuration. These included various 
combinations oftailplane fences. vortex generators, leading edge extensions. a change 
in the tailplane pivot location, and a series of changes in the configuration of the tabs. 
As these modifications had not achieved the desired result, the manufacturer decided 
to submit rflc N24 for certification without a 20 degree flap position, and to examine 
the situation further during the development of the proposed N24A model of the 
aircraft. 

The modifications of principal concern to this investigation are those which 
involved the sequence of changes to the tab configuration, and these are listed below in 
the order in which they were flown. The 25 mm and 50 mm T strips referred to are 
illustrated in Appendix E. Apart from these a.Jditions and the changes in span of the 
tabs, the tailplane structure and installation was not altered. 

Flight 93, :!0 May 1976 

This flight used standard length tabs (of 1.75 m semi-span) with 25 
mm T strips fitted to the tab trailing edges. 

Flight 94, 21 May 1976 

The same tab configuration, but with 25 mm Tstrips also fitted to the 
tailplane trailing edges outboard of each tab. 

Flight 96, 25 .1/ay 1976 
The T strips were removed from the tabs, but were retained on the 
tailplane trailing edges. 
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Flight 97, 26 .\fay 1976 
The tailplane trailing edges were fitted with 50 mm T strips, still with 
none on the tabs. 

Flight 100, 3 June 1976 

The tab length was increased by 0.41 m to a semi-span of 2.16 m. 
There were noT strips on the tabs or the tailplane. 

Flight /OJ, 4 June 1976 

The tab length was increased by a further 0.41 m to encompass the 
full span of the tailplane. NoT strips were fitted. 

Flight 128, 6 August/976 (accident flight) 

The full-span tabs were fitted with 50 mm T strips. 

1.17.2 The Broadbent Criterion 
In the case of a new aircraft design. the development program is usually such that the 
initial flight tests are scheduled before the flutter computations, which of necessity are 
lengthy, have been completed; therefore, a preliminary flutter clearance, usually to a 
restricted airspeed, is required to enable flight testing to proceed. To determine 
freedom from flutter without carrying out a detailed flutter analysis, there are several 
simplified design criteria which may be used. One of these is the Broadbent Criterion 
("The elementary theory of aero-elasticity', E. G. Broadbent, Aircraft Engineering, 
!\larch-June 1954). This criterion includes a safety factor; therefore a speed derived 
from its application is not a flutter speed, but is a speed at which past rxperience has 
shown that a conventional aircraft can be operated without risk of flutter. 

The Broadbent Criterion speeifies that: 
(I) main surface flutter does not occur at frequency parameters 

greater than unity 
(2) control surface flutter (no tabs) does not occur at frequency 

parameters greater than 1.5 
(3) tab flutter does not occur at frequency parameters greater than 

2.5 
The frequency parameter is given by: 

we 
v =v 

where w ~ flutter frequency, radians/second 
c = chord of the main surface. feet 
V ~ equivalent air speed, feetisecond 

2 ANALYSIS 
The investigation has revealed that after a normal take-off, as the aircraft was climbing 
on its departure for the flight test area, tail plane flutter occurred at a height of about 
950 feet. The post-accident flutter calculations have shown that the critical flutter speed 
would have been in the vicinity of I 03 knots, and the flight recorder evidence is that the 

11 



aircraft had achieved a speed of 106 knots some 30 seconds before: the fluner occurred. 
There is no evidence of the precise speed at which fluner occurred, but the normal 
climbing speed is in the vicinity of 110 knots and there is evidence from the flight test 
engineer that the climb was normal. 

It has been calculated that, at the most likely value of the critical fluuer speed, the 
amplitude of the oscillations would double in each successive 0.4 seconds and thus the 
onset offluner would have been sudden and very severe. Such a rapid build-up could 
be expected to produce substantial damage within a few seconds, and the nature of the 
damage to the tailplane and tabs was consistent with the mode offluller revealed by the 
calculations. The close grouping of the five pieces of tail plane wreckage which were 
recovered on the ground below the flight path confirms that the partial destruCiion 
rook place during a short time interval; their location on the ground was consistent 
with the position at which witnesses had observed the tailplane fluuering as the aircraft 
was climbing after take-off and also the position at which the flight test engineer stated 
that vibration commenced. 

The extent of the damage to the tailplane and trim tabs indicates that subsequent 
controllability oft he aircraft in the pitching plane would have been seriously degraded. 
The aileron and rudder controls were intact and it is possible that the tum back 
towards the aerodrome was initiated by the pilot, but there is no certainty of this. 
Whether or not the tum was intentional, it is considered that an uncontrolled or at best 
a partially controlled ground impact became inevitable at the time that the tailplane 
and trim tabs suffered severe structural damage, thus virtually depriving the pilot of 
longitudinal control of the aircr•fl; consequently the causal faCiors for the accident 
must be sought in the circumstances which led to the occurrence of this damage. 

The aircraft was properly crewed and there was no evidence that incapacitation, 
loading or weather contributed to the accident. The examination of the wreckage 
disclosed no evidence of any defect or malfunction with the exception of the in-flight 
failures oft he tailplane and trim tabs. All other damage was consistent with the effects 
of impact with the ground. 

The tail plane and trim tabs fined to the N24 type were the same as those filled to the 
N22 type, which had been demonstrated by calculations and flight testing to be free 
from fluner throughout its flight envelope. The tailplane modifications which were 
carried out on N24-10 with a view to improving the stick force gradient at the 20 degree 
flap selling proposed for use on the N24A were progressive in nature. First, 25 mm T 
strips were auached to the trim tabs and then to the entire trailing edge without 
significant effect on the stick force gradient. Tests were then carried out with 25 mm 
and, later, 50 mm T strips auached to the tailplane trailing edge, but not the trim tabs, 
again without significant effect. A different approach was then made, in which the T 
strips were discarded and the size of the trim tabs was increased in two steps until they 
extended over the entire trailing edge of the tailplane; once again there was no 
discernible effect on the stick force gradient with 20 degrees of flap extended. It was 
then that the decision was made to install full-span trim tabs with full-span 50 mm T 
strips attached to their trailing edges. 

The sequence of modifications oft he tail plane and trim tabs had been initiated by 
the acting Chief Designer, and an airspeed limitation of 120 knots had been imposed 
for all test flights. The responsibility for ensuring structural integrity, including 
freedom from fluuer, rested with the position of Senior Designer Structures and 
Mechanical. Freedom from fluuer at 120 knots was checked by the use of the 
Broadbent Criterion (see Section 1.17.2) with the known N24 tailplane and tab 
frequencies adjusted to account for the effect of the various modifications. There is 
direct evidence that this procedure was applied to all modifications preceding the final 
one. 

The investigation has established that the static structural strength of the final tab 
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and T strip configuration was not a factor in the accident, the Tstrip having remained 
intact until destructive loads had been generated by flutter. As far as flutter clearance 
for the final flight is concerned there is some evidence to suggest that the acting Chief 
Designer, who at the time of this particular flight was also carrying out the duties of 
Senior Designer Structures and Mechanical. had used the Broadbent Criterion in order 
to verify that 120 knots remained a safe airspeed limitation but no record has been 
found of any flutter calculations which he may have made. Calculations made subse
quently have shown that the information then available would have resulted in a calcu
lated tab frequency of 20.0 Hz (compared with 19.2 Hz measured as the lowest tab 
frequency during the post-accident tests). On the basis of the limiting frequency para
meter of 2.5 for tab flutter, the safe flight test speed calculated in accordance with the 
Broadbent Criterion is 129 knots EAS. For the case of tailplane flutter, using the 
known tailplane rotation frequency of 11.1 Hz and the appropriate frequency 
parameter of 1.5, the safe speed would ha\·e been calculated as 119 knots EAS. 

The Broadbent Criterion is an empirical rule the application of which is limited to 
aircraft which do not represent a radical departure from conventional practice. A 
speed determined from the application of this criterion would normally be expected to 
embody a substantial safety factor which would ensure that there was no possibility 
of flutter provided the speed was not exceeded. The investigation has shown, however, 
that destructive flutter occurred at a speed less than the 120 knots EAS established by 
the Broadbent Criterion as a safe speed; and the most likely value of the critical flutter 
speed re\·ealed by the post-accident flutter analysis is 103 knots EAS in the accident 
configuration. Similarly, the most probable flutter speed for the standard tabs fitted 
with 25 mm Tstrips is 125 knots EAS (see Appendix D).lt is evident, therefore. that the 
addition of even the smaller T strips to the N24 standard tailplane tabs produced a 
design for which the application of the Broadbent Criterion did not provide an 
adequate safety margin. 

The decision to use the Broadbent Criterion to check that the aircraft would be free 
from flutter at the maximum flight test speed ·of 120 knots to be used during the 
tailplane modification program was taken by the GAF design personnel with the 
benefit of extensive experience and knowledge of the flutter characteristics of the N22 
and N24 aircraft. The alternatives which were available to them at each step of the 
program were tO.)lpply one of the simplified design criteria or to carry out complete 
flutter analysis. No theory was available which could reliably predict the additional 
aerodynamic forces generated by the trailing edge Tstrips. and thus any flutter analysis 
made for the various configurations of the development program would have had to be 
based on conventional aerodynamic theories, using parameter variations to assess the 
effects of increased aerodynamic forces. 

The principle of using trailing edge T strips to modify the control force 
characteristics was not a radical departure from accepted practice. Furthermore, with 
the knowledge then available the designers' decision to apply the Broadbent Criterion 
was not unreasonable. It was only as a result of the extensive and detailed flutter test 
program, which was undertaken as part of the accident investigation. that it was 
determine!l that the use of T strips, in this case, resulted in aerodynamic forces 
substantially in excess of those which could reasonably have been expected. The 
magnitude of the aerodynamic changes thus invalidated the Broadbent Criterion as a 
determinant of freedom from flutter. 

The mode of flutter which gave rise to this accident was a combination oftailplane 
antisymmetric torsion and tab rotation which occurred at a relati,·ely high frequency 
and with a frequency parameter in excess of that indicated by previous experience. The 
addition of T strips to the trailing edges of the tailplane trim tabs resulted in 
aerodynamic and inertia effects which led to an essentially flutter-free structure 
becoming flutter critical. 
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3 CONCLUSIONS 
I. After a normal take-off. at a height of about 950 feet and at an airspeed of about 
110 knots, flutter of the tailplane and trim tabs occurred; they sustained structural 
damage to theextentthatthe pilot was deprived ofeffectivecontrol of the aircraft in the 
pitching plane. 

2. The aircraft entered a descending tum to the left; at a low height, all control was 
lost and it struck the ground. 

3. The purpose of the flight was to carry out tests to determine the stick force gradient 
after full-span trim tabs with trailing edge Tstrips had been fitted to the tail plane. This 
was the first flight \\ith this modification. 

4. The pilot was appropriately qualified and licensed. 

S. Weather conditions were not a factor in the accident. 

6. The aircraft was loaded within safe limits. 

7. The aircraft was appropriately maintained and certified. With the exception of in
flight failures of the tail plane and trim tabs, there was no evidence of any defect or 
malfunction which could have contributed to the accident. 

8. The flutter occurred as a result of the aerodynamic and inertia effects of the Tstrips 
which were attached to the trailing edges of the trim tabs. 

9. The modification of the tailplane and trim tabs was authorised by the 
manufacturer's design staff who were appropriately qualified. 

10. A simplified design criterion was used to determine that, up to a maximum flight 
test speed of 110 knots, the modified tailplane and trim tabs would be free from flutter. 

II. Post-~ccident research has shown that the tailplane modification resulted in a 
design to which the simplified design criterion did not apply. 

CAL"SE 

The cause of the accident "·as that the simplified design criterion which was used to justify 
frt'edom from Hutter during the Hight testing of various lailplane modifications was not 
•a lid for a design which included tab trailing edge T strips. 
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APPEl'\DIX C 

TRANSCRIPT OF COMMUNICATIONS CONCERNING NOMAD 
AIRCRAFT N24-IO RECORDED AT AVALON TOWER BETWEEN 1051 
HOURS AND 1103110URS ON 6 AUGUST 1976 

L<g.ud 
GAFI 
GAF2 
TWR 
SEC 
CAR62 
AFS 
(7) 

Nomad aircraft N~4-10 cattsign GAF O!S'E 
Nomad aircraft N2-0l caDsign GAF TWO 
Avalon Tower (Aerodrome;'arrroacb controller) 
Sector I Melbourne AACC 
Radio-equipped airport vehicle catlsign CAR SIX TWO 
Avalon Fire and R~e ServK:e Unit 
Unidentified source 
Unintelligible word(s) 

i I I J Editorial insertion 

Time 
hjmin/s From To Text 

1051:00 
1051:08 GAFI TWR GAF ONE ah AVALON received ah DELTA 

taxi 
:15 nvR GAFI GAFONE AVALON TOWER confirms for the 

stol strip 
GAFI TWR Affirmative 

:20 nvR GAFI GAF ONE roger taxi the time is five one a half 
GAFI nvR Roger GAF ONE 

1052:00 
DVR :23 GAF2 GAF nvo your big brother·s on the way up to 

the stol strip 
:28 GAF2 nvR - - nvo ah roger 
:35 GAFI GAF2 Ah nVO 1·11 hold down here in the stol strip area 
:51 GAFI GAF2 Ah DVO from ONE you can come on up the 

road if you like umm I just wanna have a chat 
with this fellow with this aeroplane on the 
compass base here 

GAF2 GAFI Roger 

1053:00 
:41 GAFI GAF2 Mind the wing Pete 
:46 GAF2 GAFI Too much camber on this road 
:48 GAFI GAF2 The wind•s a bit strong too I think 

(?) (?) 
1054:00 

1055:00 
:53 GAFI GAF2 Ah TWO from ONE can you go to one two zero 

zero for a minute 
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1056:00 

1057:00 

1058:00 
:45 TWR GAFI GAF ONE just for information there's light 

cloud coming through now it's et one five zero 
zero feet with lower patches and aircraft report 
extensive ah cloud and build-ups extending right 
down to Torquay and drifting through on a 
north-easterly heading 

1059:00 
:01 GAFI TWR Roger GAF ONE thanks very much er I'll take a 

quick look at it and ersee ifah we can eroperate 
in that area in the in the northern halfofBRAVO 

:12 nvR GAFI GAF ONE ah roger it looks as though its okay at 
the moment but I don't think it'lllast 

:15 GAFI TWR No roger we'll keep an eye on it thanks 
:53 GAFI TWR GAF ONE request clearance 
:57 TWR GAFI GAF ONE your clt!'drance operate ROMEO 

three two six BRAVO not above one zero 
thousand 

1100:00 
:01 GAFI nvR GAF ONE BRAVO up to ten ready 
:04 nVR GAFI GAF ONE short delay 
:23 nVR GAFI GAF ONE climb unrestricted clear for take-off 
:26 GAFI nVR GAF ONE thank you 

1101:00 
:25 nvR SEC GAF ONE is airborne to the north end of 

runway one eight and er heading west 
:42 ,. nVR GAFI GAF ONE just confirm confirming that you can 
:48 I j4.5 second pause/ I GAF ONE ops normal? 
:50 GAFI nVR Negative negative 

1102:00 
:02 TWR GAFI GAF ONE crosswind on runway gusting three 

five clear to land 
:05 nvR CAR62 CAR SIX TWO vacate immediately 
:09 AFS nVR Hello 

TWR AFS Get the fireys there he's had a--
AFS nvR Yeah I know about it 
(?) (?) Okay 
(?) (?) 
(?) (?) Okay 

:28 nvR Standby police standby hospital standby fire 
brigade 
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APPE..,.DIX D 

Summary of ralrulated flutter speeds and the speeds achieved in flight tests 

Tab 
configuration 

Standard(/.75 m) 
-no Tstrips 
-25 mm T strips 
-50 mm T strips 

Extended ( 2.16 m) 
-no Tstrips 

Full span ( 2.57 m) 
-noT strips 
-25 mm T strips 
-50 mm T strips 

Most probable flutter 
speed-knots 

no flutter 
125 
115 

no flutter 

no flutter 
106 
103 

Speed to ..-hich 
aircraft M"OS flown

knots 

218 
120 

not flown 

120 

118 
not flown 

appro<. 110 
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+PRELIMINARY REPORT 
ACCIDENT + 

HAWKER SIDDELEY- HS748/A VRO 748 

+EVENTS I PHASES: COLLISION WITH BUILDING I MISSED APPROACH/GO-AROUND 
+ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I II I I I I I I I I I I I I I I I I I I I II I I I I I 

++ 
<:----OPERATION >++< FILE DATA----> 
TYPE :MISCELLANEOUS-TEST/EXPERIMENTAL ++ICAOFILE :77/0415-0 

++FROM STATE : INDONESIA 
++ 

<:-----WHEN----->++< AIRCRAFT DATA---> 
DATE :77-10-18 ++MASSCATEGORY :5701-27000KG 
TIME : 13:32 ++STATE OF REGISTRY: INDONESIA 
LIGHT :DAYLIGHT ++REGISTRATION : PK-RHS 

++ 
< WHERE ----->++<:--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION :MANILA AIRPORT 
STATE/AREA :PHILIPPINES 

UNKNOWN TOTAL 
DEPARTED : MANILA AIRPORT 
DESTINATION : MANILA AIRPORT 
OTHER DAMAGE: 

++ NC DAMAGE : DESTROYED 
++INJURY: FATAL SERIOUS MINOR NONE 

++CREW : 2 1 1 1 0 5 
++PAX : 

++GROUND : 3 0 0 

INVESTIGATION CARRIED OUT BY THE PHILIPPINES ACCIDENT/INCIDENT INVESTIGATION 
BOARD. 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: COLLISION WITH BUILDING I MISSED APPROACH/GO-AROUND 
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bay nor any sort of tactical equipment at all was fitted. 

The Ha-.·e Blue aircraft were equipped with fly-by-wire (FBW) flight controls which were adapted from 
the F-16 system. However, the system had to be modified to handle an aircraft that was unstable about all 
three axes (the F-16 is unstable only about the pitch axis). The problem of designing a stealthy system for 
airspeed measurement had not yet been solved, and the aircraft were equipped with a conventional pilot 
tube which was retracted when they were being tested for radar reflections. The inertial n:n igation system 
prO\ided enough speed data for test purposes when the probe was retracted. 

Two prototypes were built at a cost of S3 7 million for both aircraft. Lockheed workers assembled the two 
Hm·e Blue aircraft in a cordoned-off area in Lockheed's Plant 10 facility housed at the USAF Plant 42 in 
Palmdale, California. Neither aircraft ever received an official DoD designation, or did they get a USAF 
serial number. However, Lockheed did give the aircraft its own manufacturer's serial numbers- 1001 
and 1002, meaning Plant 10, aircraft numbers 1 and 2. 

The first example (1001) was finished in November of 1977. ln order to keep the project away from 
pl')ing eyes, the Hm·e Blue prototype was shipped out to the Groom Lake Test Facility in Nevada in high 
secrecy for the test flights. Groom Lake is located in a particularly remote area of the Nelli~ test range 
complex, and is a good location for the testing of secret aircraft. A camouflage paint scheme was applied 
to make it hard for unwanted observers at Groom Lake to determine the aircraft's shape. 

The first flight of the Hm·e Blue took place in January or February of 1978 (the exact date is still 
classified), veteran Lockheed test pilot \\rtlliam !\l. "Bill" Park being at the controls. At an early stage, Bill 
Park was assisted in the flight test program by Lt. Col. Norman Kenneth "Ken" Dyson of the USAF. 

Flight test of the Hm·e Blue initially went fairly smoothly, and the fly-by·\\lre system functioned well. The 
landing speed was quite high (160 knots), as expected because of the lack of flaps or speed brakes. 
However, on !I. lay 4, 1978, Hm·e Blue prototype number 1001 was landing after a routine test flight when 
it hit the ground excessively hard, jamming the right main landing gear in a semi-retracted position. Pilot 
Bill Park pulled the aircraft back into the air, and repeatedly tried to shake the gear back down again. After 
his third attempt failed, he was ordered to take the aircraft up to 10,000 feet and eject. Park ejected 
successfully, but he hit his head and was knocked unconscious. Since he was unable to control his 
parachute during descent or landing, his back was severely injured on impact. He survived, but was forced 
to retire from fl)ing. The Hm·e Blue aircraft was destroyed in the crash. The \\Teckage was secretely 
buried somewhere on the Nellis test range complex. 

Have Dlue 1002 arrived at Groom Lake shortly after the loss of number 1. It took to the air for the first 
time in June of 1978, Lt. Col. Ken Dyson being at the controls. From mid-1978 until early 1890, Lt. Col. 
Dyson flew more than 65 test sorties, testing the response of the aircraft to various types of radar threats. 
The Hm·e Blue prototype 1002 proved to be essentially undetectable by all airborne radars except the 
Boeing E-3 AWACS, which could only acquire the aircraft at short ranges. :t-.Iost ground-based missile 
tracking radars could detect the Hm·e Blue only after it was well inside the minimum range for the 
surface-to-air missiles with which they were associated. Neither ground-based radars nor air-to-air missile 
guidance radars could lock onto the aircraft. It was found that the best tactic to avoid radar detection was 
to approach the radar site head on, presenting the Hm·e Blue's small nose-on signature. 

It was found that the application of the RA.\1 was rather trick-y, and that ground cre\vs had to be careful to 
seal all joints thoroughly before each flight. RA.\1 came in linoleum-like sheets which was cut to shape and 
bonded to the skin to cover large areas. Doors and access panels had to be carefully checked and adjusted 
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for a tight fit between flights and all gaps had to be filled in lllith conductive bpe and then covered over 
Y.ith RAM. Paint-type RAM was avai!Jble, but it had to be built up by hand, coat by coat. Even the gaps 
around the canopy and the fuel-filler door had to be filled Y.ith paint-type RAM before each flight. 
Ground crews had to even make sure that all surface screws were completely tight, since even one loose 
screw for an access panel could make the aircraft show up like a "barn door coming over the horizon" 
during radar signature tests. 

Ha>e Blue number 1002 was lost in July of 1979. During its 52nd flight, \\ith llCol Dyson at the 
controls, one of its J85 engines caught frre. The subsequent fire got so intense that the hydraulic fluid lines 
were burned through. Lt. Col. Dyson was forced to eject, and 1002 was a total loss. It too was secretely 
buried somewhere on the Nellis test range complex. 

No further Hcr.'e Blue aircraft were built, since the general concept had been proven. 

Specinrntion of the Have Blue (approximate): 

Two non-afierbuming General Electric J85 turbojets. Ma.ximwn speed: 600 mph at sea level Dimensions: 
\\ingspan 22 feet 0 inches, length 38 feet 0 inches, height 7 feet 6 inches. Gross weight 12,000 pounds. 
No armament was carried .. Most other dcbils arc still classified. 

F-117A 

The F-117A stealth fighter had the same general configuration of the Ha>e Blue test aircraft, but was 
much larger and hea\ier and was prO\ided with an offensive milituy capability. 

The structure of the F-117 A is constructed mainly of alwninwn, Y.ith some titanium being used in the 
engine and in the exhaust systems. The main facets of the outer skin are separately fastened to a rather 
complex skelebl frame. Since the accurate shaping and placement of these facets is critical to achie\ing a 
low radar cross section (RCS ), production tooling had to be ten times more precise than the tooling used 
to build conventional aircraft. 

The entire outer skin of the F-117A is covered by radar absorption material (RAM). Tite exact 
composition of the RA.\1 is classified, but it is belie\-ed to consist of a matri.x of magnetic iron particles 
held in place by a pol) mer binder. Originally, RAM came in large flexible sheets, and was bonded to a 
mebl wire mesh which was in tum glued to the airframe of the F-117 A. Later, when the aircraft entered 
ser\ice, the Air Force built a special facility for the application of the RMI. In order to pro\ ide for 
uniform and accurate application, as well as to prevent people from coming into conbct \\lth the highly 
toxic solvents which make the RA.\lliquid, the process is completely automated. During the application of 
the RA.\1, the F-117 A is held like some sort of gigantic chicken being roasted on an spit, and is slowly 
turned as the RMI is sprayed on by computer-controlled nozzles. Howe\·cr, minor touch-ups can be 
made in the field by using a hand-held spray gun. 

The engines powering the F-117 A are a pair of non-afterbuming General Electric F.ft»-GE-FlD2 
turbofans. These were derivatives of the afterbuming F.fO.f-GE-400 turbofans which power the 
McDonnell Douglas F/A-18 Hornet. They are housed in broad nacelles which are attached to the sides of 
the angular fuselage. 

The General Ekctric turbofans are fed by a pair of air inbkes (one on each side of the fuselage). Two 
gratings \\ith recbngular openings cover each inbke. The purpose of these gratings is to pre\-ent radar 
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+DATA REPORT DASSAULT-BREGUET- FALCON 10 ~ INCIDENT 
+ 

+EVENTS I PHASES: MUSHIST ALL I CRUISE + 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I II I I I I I I Ill Ill II I Ill I II I I I I 

I I I I II II I II I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
<----OPERATION >++< FILE DATA-----:> 
TYPE : MISCELLANEOUS -TEST/EXPERIMENTAL ++ ICAO FILE : 7810600-0 

++FROM STATE : GERMANY 
++ 

<------WHEN------:>++< AIRCRAFT DATA----> 
DATE :78-06-16 ++MASSCATEGORY :5701-27000KG 
TIME :14:35 ++STATEOFREGISTRY: 
LIGHT : DAYLIGHT ++REGISTRATION 

++ 
< WHERE ----->++<--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
++ NC DAMAGE :NONE LOCATION : ENROUTE 

STA TFJAREA : GERMANY ++INJURY: FATAL SERIOUS MINOR NONE 
UNKNOWN TOTAL 

DEPARTED : FRANKFURT 
DESTINATION : OBERPFAFFENHOFEN 
OTHER DAMAGE: 

++CREW : 0 0 0 4 0 4 
++PAX 0 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: MUSH/STALL I CRUISE l -
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+············----------------------------------------------------------------------------------------------------------------------· 

---····················· SECTION • 00 ························> 
FILING INFORMATION 
ICAO FILE NUMBER 
• STATE REPORTING 
• STATE FILE NUMBER 

Ill< ERE 
• STATE/AREA 
• LOCATION 

Ill< EN 
• DATE 
• TIME 

AIRCRAFT 
REGISTRATION 
STATE OF REGISTRY 
OPERA TOll 

:78/0600·0 
: GERMANY 
: 7X0001 

: GERMANY 
: ENRCliTE 

ffi-16) 
: • 5 

: GERMANT 

<··················· 01 HISTORY OF FLIGHT ···················> 

GENERAL AVIATION 
· TYPE OF OPERATION 
• TYPE OF OPERATOR 

ITINERARY 

: MISCELLANEOUS • TEST/EXPERIMENTAL 
: CORPORATE/EXECUTIVE 

DEPARTURE POINT • ~AN[RIRt 
PLANNEO DESTINATION ( OBERPFAFFENHOFEN~ 

ATC INFORMATION 
· TYPE OF FLIGHT PLAN : IFR 
· TYPE OF CLEARANCE : EN·ROUTE/AIRWAYS CLEARANCE 
IIILTITUOE : 7247 METRES 
IIILTITUOE TTPE 

FORCEO/PRECAUTIONARY LANO~ 
• TYPE OF : CEO LANCING 
• LOCATION : ON AEROO 

LICENCE 
• TYPE (AEROPLANE) 
· MEDICAL VALIDITY 
• CLASS/TYPE RATINGS 
· INSTRUMENT RATING 
· INSTRUCTOR RATING 

FLYING EXPERIENCE 

: AIRLINE TRANSPORT PILOT 
: VALID/NO MEDICAL WAIVERS 
: HELD REQUIRED RATING 
: YES 
: YES 

LAST Z4 H LAST 90 OATS TOTAL 
100 

4500 
THIS TTPE 
ALL TTPES 

<······················· 06 • AIRCRAFT ························> 
GENERAL 
• TEAR OF MANUFACTURE : 
· SERIAL NUMBER 098 
• TOTAL TIME 310 

DOCUMENTATION 

DESCRIPTION OF AIRCRAFT 
• TYPE FIXEO WING 
· TYPE OF POWER TURBOFAN 
· TYPE OF LONG GEAR 

ENGINE INFORMATION 
• MANUFACTURER 
• MODEL (GENERAL) 

(SPECIFIC : 
<•••••••············· 07 • METEOROLOGICAL ···················••> 

BRIEFING ANO FORECAST 
GENERAL 
· PHASE OF FLIGHT TO 1/l!ICH THE METEOROLOGICAL 

INFORMATION PERTAINS 
· GENERAL WEATHER 
· LIGHT CONDITIONS 

<·················· OZ · INJURIES TO PERSONS ··················> · VISIBILITY METRES 

HIGHEST DEGREE OF INJURY: NONE 

NUMBER OF PERSONS INVOLVED 

FATAL SERIOUS MINOR NONE UNKNOWN 
PILOT 
CO-PILOT 
FL.CREW 
CREW (TOT) 
PAX 

GROUND 

D 0 0 1 0 
0 0 0 1 0 
D 0 0 Z 0 
0 0 0 4 0 
0 0 0 0 0 

TOTAL 
1 
1 
z 
4 
0 

· VISIBILITY RESTRICT 

CLOUDS 
• SKY COHO IT I ON 
• CEILING 

PRECIPITATION/OTHER WEATHER PHENOMENA 
· TYPE OF 

<······················ 03/04 • DAMAGE ························> · INTENSITY 

· TO AIRCRAFT : NONE TEMPERATURE DEGREES 
<······················· 05 • PERSONNEL ················•••••••> 
PERSON AT CONTROLS : PILOT·IN·COMMANO ICING 

PILOT·IN·COMMANO 
• AGE 

· SEX 

: 31 

· INTENSITY 

TURBULENCE 
• TYPE 
• INTENSITY 

WINO INFORMATION FOR TAKE·OFF/LANOING OCCURRENCES 
• RELATIVE DIRECTION : 
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+ OATA REPORT DASSAUlT·BREGUET·FALCON 1D INCIDENT + 
+ EVENTSlPHASES MUSH/STALL·CRUISE + 

+----------------------------------------------------------------------------------------------------------------------------------· 

• ELEVATION 
• DEPTH OF \lATER 

GROUIID IMPACT INFORMATION 
• SPEED AT IMPACT 
• ESTIMATED SPEED 
• RATE OF DESCENT 
• IMPACT ANGLE 
· ROLL ATTITUDE 
• PITCH ATTITUDE 
• A/C BREAKUP 

RECOVERY OF THE IIREOOGE 
· RECOVERED 

METRES 
METRES 

ICM/H 

<•••••••···••••••• 13 • MEDICAL/PATHOLOGICAL •••••••••••••••••·> 

INCAPACITATION 
· PERSONS INCAPACITATED 

• TTPE OF 
• REASONS FOR 

AUTOPSY 
· PERFORMED ON 

<·························· 14 · FIRE ·························> 

FIRE STARTED 
· lll!EN 
· FUEL SOURCE 
• SOURCE OF IGNITION 
• INITIAL LOCATION 

FIRE WARNING SYSTEM 
• INSTALLATION 
· OPERATION 

OTHER FIRE YARNING RECEIVED 

AIRCRAFT FIRE SUPPRESSION SYSTEMS 
• INSTALLATION 
• EFFECTIVENESS 
· IIlilCH SYSTEM USED 
• EXTINGUISHANT USED 

SMOKE PROTECTION 
· FLIGHT CREV 

AEROOROME RESCUE AND FIRE FIGHTING OPERATIONS 

· AVAILABILITY 
• TIME BETVEEN INITIAL CALL AND FIRST INTERVENTION 

MINUTES 

· EFFECTIVENESS : 
• REASONS FOR INEFFECTIVENESS OF RESCUE/FIRE FIGHTING 

EXTINGUISHANT AGENT USED 
• PRINCIPLE TTPE 
• AMOONT OF IIA TER 

FUEL FIRE 
• QUANTITY ON BOARD 
• TTPE OF FUEL 

DANGEROUS GOODS 
· INVOLVED 

LJTRES 

LITRE$ 

<···················· 15 · SURVIVAL ASPECTS ···················> 

SEARCH AND RESCUE 
• SEARCH METHOO 

· SEARCH SUCCESS 
· SEARCH DIFFICULTIES: 

· TIME TO LOCATE A/C : 
• METHOO OF LOCATING : 
· ELT EFFECTIVENESS : 

DAYS 

SURVIVABILITY OF THE OCCURRENCE 
• GENERAL 

HOURS 

NUMBER OF FATAL INJURIES FROM SPECIAL CAUSES 
• IMPACT 
• BURNS 
• FUMES/GASES 
• SHOCX/EXPOSURE 
• DRDIIMING 
· OTHER REASONS 
• UNKNOIIM CAUSES 

NUMBER OF NON·FATAL INJURIES FROM SPECIAL CAUSES 
· IMPACT 
• BURNS 
• FUMES/GASES 
• SHOCK/EXPOSURE 
• OTHER CAUSES 
• UNKNOIIM CAUSES 

EVACUATION 
· NUMBER OF PERSONS EVACUATED/ESCAPED 

• EVACUATION TIME MINUTES SECONI)S 
· EVACUATION HAMPERED BY 
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+ DATA REPORT OASSAULT·BREGUET·FALCON 10 INCIDENT + 
+ EVENTSIPKASES HUSK/STALL·CRUISE • 
·----------------------------------------------------------------------------------------------------------------------------------· 

EVACUATION SLIDES/CHUTES 
• INSTALLED 
• EFFECTIVENESS 
• REASON NOT EFFECTV.: 

EMERGENCY LIGHTING 
• INSTALLATION 
• OPERATION 

RESTRAINT SYSTEMS 
• PILOT 
• CO·PILOT 
· PASSENGER 
· NR OF FAILURES 

SEATS 
• NR OF FAILURES .: 

<··················· 17 · MID·AIR COLLISION ···················> 

INFORMATION RELATED TO TKE FLIGHT PATH 
• SPEED KM/H 
· BANK ANGLE 
• DIRECTION OF BAHK 
• VERTICAL MOVEMENT 

VISIBILITY 
IESTRICTIONS 

· USE OF LIGHTING 

• OTHER A/C SIGHTED 

ATC INFORMATION 
• ~ARMING ISSUED 
· TRAFFIC ADVISORY 
· RADAR CONTACT 

OTKER 
• EVASIVE ACTION 
• A/C LANDED SAFELY 
· MILITARY INVOLVED 
• OTKER A/C REGISTR. 

NEAR MIDAIR COLLISION · CLOSEST DISTANCE 
• HORIZONTAL METRES 
• VERTICAL METRES 

EVENT 1 SK/STAl SE 
1.AC GENERATOR/ALTERNATOR • NOT DONE 
2.MET IIEATKER OBSERVATION · INADEQUATE 

N A R R A T I V E 

SEQENCE OF EVENTS 



. . . 
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....... 
dRoss 111 ND IX»>P. 
• \IINDSHEAR/MICRO BURST 

M/S CATEGORY OF RUN\IAY USEO 

HELIPORT/HELICOPTER LANDING AREA 
• TYPE 

<··················· 08 • AIDS TO NAVIGATION ··················> · SURFACE TYPE 
• SITE CONFIGURATION 

EM·RCl/TE AIDS 
• AIDS USEO \lATER LANDING AREA CONDITION 

• \lATER CONDITION 
• \lAVE HEIGHT : 
• LANDING/TAKE-OFF DIRECTION RELATIVE TO S\IELL 

LANDING AIDS USEO • OBTSRUCTIONS 
· ELETRONIC AIDS 

• APPROACH LIGHTING 
· STR08E L1 GHTS 
• TYPE OF VASI USEO : 

<··············· 09 • AIR•GROUND COMMUNICATION ················> 
LAST GROUND STATION IN CONTACT \liTH THE A/C 

RECORDING OF COMMUNICATION AVAILABLE 

<··················· 11 • FLIGHT RECORDERS ····················> 
FLIGHT DATA RECORDER 
• LOCATION 
• TYPE 
· RECORDING MEDIUM 
· NR OF PARAMETERS : 
· UNDERIIATER LOCATOR BEACON . 
• RECOVERY OF RECORDER 

• RECOVERY OF DATA 
<•••···················· 10 • AERODROME ·······················> • REASON FOR DATA LOSS 

GENERAL 
AME 

lOCATION 
YPE 

• ELEVATION 

INDICATOR : 

RUN\IAY IN USE 
· IDENTIFIER 
• AVAILABLE LENGTH 
• AVAILABLE IIIDTH 
• LENGTH OF OVERRUN 
• SLOPE 

RUNIIAY SURFACE 
• TYPE 
• SURFACE TYPE 
• SURFACE TREATMENT 
• BRAKING ACTION 

DETERMINED BY 

AERODROME LIGHTING 
· RUNIIAT 

EOGE/END/THRESHOLO 
CENTRE LINE 
TOUCHDCMI ZONE 

• TAXIIIAY 
EDGE 
CENTRE LINE 
HOLDING POSITION 

• STOP\IAY LIGHTING 
• STOP BARS (LIGHTS) 

METRES 

METRES 
METRES 
METRES 

· USEFULLNESS OF THE RECOVERED DATA 

COCKPIT VOICE RECORDER 

• LOCATION 
· TYPE OF MEDIUM 
• NR OF CHANNELS 
• DURATION OF REC. MINUTES 
• HOT MIC INSTALLED 
· RECORDER RECOVERED : 
• UNDERIIATER LOCATOR BEACON 
· QUALITY OF REC. : 
• REASON IIHY THE RECORDING liAS NOT RECOVERED 

<··········•••••••• 12 • IIRECKAGE AND IMPACT ··················> 

LOCATION DF IIRECKAGE 
• GENERAL ON AERODROME/AIRSTRIP 
• SPECIFIC : 
IN RELATION TO THE THRESHOLD 

· DISTANCE METRES 
• BEARING DEGREES 

AIRCRAFT LEFT THE RUNIIAY 
• DIRECTION 
· DISTANCE METRES 

INFORMATION ON THE TERRAIN IIHERE THE A/C CAME TO REST 
• TYPE 
• SURFACE TYPE 
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" u BundesBtelle !Or Flugunfallun~ereuchung 
Rarmann•Blenk-Stra&e 16 
0-18108 Braunschweig 

Oateneatz 

StOrung eines deutschen Lfz. 1~ Inland 
ot.ne Verletzte 

Luft fah:neugart 
Luftfahrzeughersteller 
Muat:er/T}rp 
Eintragungsstaat 
Datum der StOrung 
~1hrzeit der StOrung 
St6rungson:. 
Regierungebezirk/Staat 

1.0 Tatsachenermittlung 

1.1 Flugverlaur 

Flug1:eug 
oaauult 
Fa leon 
Deutschlan~ 
16/06/1978 ·o0!0~--
14.]5 Uhr 

Reiseflug 
Cberbayern I BYl 

setriebsart - Allg~ine Lufttahr~ 

Ar~ des Halters - Allgm. Lu!t!ahrt 
FS-Flugplan/Freigabe 

verschiedene Betriebsarten 
- werkstattflug, rr~fflug 
GeechJftsflugbetrieb 

Letzter Abflugort 
Zielort 
Betriebsphaee 

I FR· Flugplan/Freigabe 
FRA..~FURT 

CI3ERFFAFFENHOFE!'l 
Flugphase 
• Reieeflug 

Art der StOrung 
An der Nottage 

unkontrolliert:.e Abweichung von der Flugh6he 
FluglagestOrung - Querachse 

Notlandung I Voreorgliche Landung 
vermutet:e technische StOrung am Luftfahrzeug 
Notlandung auf einem Flugplatz 

1.~ PersoneoschAden 

kelne verletzten 

1.1 Schaden am Luftfahrzeug 
••• l: .. -~;;~-· ~q;l'f1l ~10P·'II;Ill'11llft•l:~ •e<l:ll• 

Luft .... hrsnt'"J•n~ •'t'll=-t. "' p.- *IJ:~N.n~.;i!ll&~ .ee......,dr)qu-. 
~~t .. P ;;"' •~to~z• •.&.••••tl ~•lt'II•J:~l• •-. ~•1 •1~ 

C£ 1'i1' .... ~ .. ·:a~•• z•P tl:•;;~ I a I kliQ;ICYII 
·~~ ... tw11 - 1 s. kl11~ tOU Ot"Lt 

&an.._.c~ Si~~tl.. ... ~i;t:. ~TPt'll;:~ .. q .z-11:w ~:J'hlt 1'1"1"l u·n £t/O·LUI£ 
·•••••••••••••••••••••••••••••-••••••••••••••·•··••••••••••••••··•····•·····•••••••••••••••··--········L---·••·-····· 

telner "'" JCI'1t11'* ~ I'TTA!lll IICI umt: ·a anx ~ aan•10s:G1' ..-... n, ua sna: •aa.aoa a-n• ., ~ -~rQ: U.Uft'.IU..,.Oil Sill -~QUII :Ill 

-----~~~;;;;;;!;;~~;;;.:!!~~~~-~A~~:.~;_;~;~:.~~!'T. -~;-~;~~-.- _•: ~=~~~ 
"n'I,P31Cll,1J" .. ,II,4WJtDIQJI"U•IftmJI'ft 1.D~ • ._.. 

Verantvortlicher I.ffix~.kl':tt-'tatti ... -.-xu11 u ousn•.va 1101. 

Lebenaal ter u1 nu. tlaQTIDJ"1maJG•Dilt.lemJ"1.UU Dl 
... '!JI•tol ·~:l•ll:tOJ:"IIIO~ w6i"P"IIIO!e a I ( JUIOJDII.U"t'.ftl110 

__ ---~~~~~~~~~~-~=~~~~~~~~-~~;;~;;_: ----------~~!~;~; _____ :~=~;;;;~; ________________ -~;:~~-~~~~: ~~~~~ 1s Jt i,J bw 
·ao.z.c.-..:u JGS u"~" aa. una 

-'Q"'fUO.ut.1' aa&. nQ.UICOUS anTU1'11C~ ~DI £)aDCl 
ltln~ am:1 111 ~•aocru.a~aoa a111 a4anoaa 

"vq••u .zwp ao..a. .... ~lNIIIfl' W"P•fltOJ:~.- • • • ~..,...,..,.o 

__ ------------ ______ ~~~~~-~~~~~~~~;;_: --~~~~~~ ~~~;:;·-----------~~~ _______ ~=~~~~-~~=~~~~~ BL '11 ~ 11/1_£ 

l •"tw• 

bo1vat l: .. 'P"t' "'l -·-••tn .. 'l 
1-l: ..... ll:l .. 

-nu • 

--l:·· "ll:lloA 

"'''""' -P"l:.ft:JIJI 

-e.a.-a-. 
110trrl 

~hnll"t' 
~.e.nu.vls 

J:.l.... 1leti 
.z•tt•,•z•a .. ,.a, 



(j) l -

E.rlaubnie Verkehrslu!t:fahrzeug!Chrer 
GOltigkeit der ErlaUbnia am Un!alltage gOltig 
Berechtigungen - rJtegorie u.Klaeee: mehrmotorige Land•Flugzeuge - Qber 5700 kg 
Musterberechtigung ertorderliche Bereehtigung vorhanden 
tnst~ntentlugberechtigung vorhanden 
cnltlgkeit der maSgebl. Berechtig. I Berechtigung gCltig 

Gesamt!lugertahrung 
rluger!ahrung aut dem ~Jeter 
Landungen aut dem ~Jeter 
• in den letzten 90 Tagen 
FliegerArztl. Tauglic~jelteklaeee 

Erlaubnia 
GOltigkeit der ErlaUbnls 
serechtigungen - Kategorie u.Klasee: 
Musterberechtigung 

FliegerArztl. Tauglichkeitsklaeee 

1.6 Angaben zum Lut~tahrzeug 

Lufttahrzeughersteller 
Muster/Typ 
Luftfahrzeug•Werknummer 
Luttfahrzeugart 
Flugmaeee 
Fluggewicht 
Schwerpunktlage 
Triebwer):sart 
Gesamt-Betriebszeit des Lfz. 
NachprQfungs· und wartungskontrolle 
NachprO!ung ertolgte 
Art der letzten maEgeb. NachprQtung: 
Betriebezeit seitdem 
~ der letzten Wartungskontrolle 
Betriebszeit seitdem 
InstrumentenflugausrCstung 

1.7 Meteorologische Informationen 

L!chtverhAltnisse 
Sicht am Boden 
Ortliche Sichtbehinderung 
eewOlk:ung 
Hauptwolkenuntergrenze 
Nieder:echlag 
Flugwetterbedingungen 

1.8 Navigationshilfen 

1. 9 Funkverkehr 

Sprechtunkverbindg.m.Bodenfunkstel.: 
Soden!unkstelle 
Aufzeichnung des SprechfurJcverkehrs: 

4!.00 Stur:.den 
100 Stunden 

l& bis 50 
tauglich chne Au!lagen und BeschrAnkungen 

Berutsluttta~eugfChrer 
am untalltage qQltig 
mehrmotorige Land·Flugzeuge - nber 5700 kg 
ertorderliche Berechtigung vorhanden 

tauglich ohne Autlagen und Beechr~nkungen 

Daseault i ~ 
falcon .,tE::r 
098 
Flugzeug 
Qber ~ 700 kg • 14 ooo kg 
innerhalb der zulAssigen Grenzen 
innerhalb der zulAssigen Grenzen 
z~eikreis·Turbinen·Strahltrie~rk 
310 Stunden 

in zeitabst~nden 
JahresnachprOfung 
0 Stunden 
B·Check 
0 Stunden 
Luftfahrzeug fOr IFR·FlOge ausgerOstet 

'Tageslicht 
mehr ale 10 km 
ke!ne 
bevOlkt - 5/8 bls 7/8 
!.000 FuK 
kelner 
Sichtwetterbedingungen 

vorhanden und zutriedenstellend 
An·/Ab!lugkontrolle 
umschrift gefertigt 
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Bundeastelle tOr Flugunfallun~ersuchung 
Hermann•Blenk·Stra&e 16 
0•38108 Braunsch~eig 

Oatensatz 

St6rung eines deutechen Lfz. 1m Inland 
ohne Verletzte 

Lut~tahrzeugan. 
Lut~fahrzeughersteller 
Muster/Typ 
Eintragungestaa~ 
Datum der StOrung 
L~zeit der StOrung 
StOrungeort 
Regierungsbezirk/Staat 

1.0 Tatsachenermittlung 

1.1 Flugverlaut 

Flugzeug 
Daeeault 
Falcon 
Deutschland 
16/06/1918 ....;11---
14.35 Uhr 

Reise !lug 
Ct-erbaye 

/ 
/ 

Betriehsart .. Allgemeine Luftfahrt 

~ des Halters - Allgm. Luftfahrt 
FS·Flugplan/Freigabe 

chiedene Betriebsarten 
erkstattflug. FrO!tlug 

ech!ftsflugbetrieb 

Letzter Abflugort 
Zielort 
Betriebephase 

fR·Flugplan/Freigabe 
FAANKruRT 
OBERFFAFrD1HOrEN 
Flugphase 
.. ReieeUug 

Art der StOrung 
Art der Not 1 age 

unkontrollierte Ahweichung von der FlughOhe 
Fluglagest6rung .. Querachse 

Notlandung I Voreorgliche 
vermutete technische StOrung am Luftfahrzeug 
Notlandung auf einem Flugplatz 

1.~ PersonenschAden 

keine Verletzten 

1.1 Schaden am 
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1.10 Angaben zum rlugplatz 

1.11 Flu9schreiber 

1.1: Angaben Ober wrack und Aufprall 

1.11 Medlzinieche und pa~hologlsche Angaben 

1.14 Brand 

Entstehung/Fortse~zung des Brandes 

l.lS C~rlebengrn6glichkei~en 

2.0 Au~ertun9 

von den mOglichen ursachen sind 
ermittelt 

J.O SchluBfolgerungen 

Betriebsphase 

Art der StOrung 
Notlandung I Vorsorgliche Landung 
Ursa chen 

- der 1. StOrungsart 

Bemerkun;en: 

Brand nlcht en~standen 

Bordsysteme durch 
- Auesage des verantw. Lft.f. I des Halters 
- Betund am Luf~fahrzeug 
- Flugschreiber und/oder Tonbandaufzeichnung 
sonstiges Luftfahrtpersonal durch 

Zeugenauesagen 
- Befund am Luftfahrzeug 

Flugphase 
- Reiseflug 
unkontrollierte Abweichung von der rlughOhe 
Notlandung auf einem Flugplatz 

Systeme 
Steuerungsanlage 
- H~henruder und H6henrudertri~tAtigung 

- Fehlfunktion 
sonstigee Fersor•l 
Entwlcklungs-/Fertigungspersor•l 
- HeretellungsmAngel 

WEGLATJFEN L'ER HOEHEl'ITRirfl"Jl'lO IN EHlE ENDU.GE 
D~~CH NICHT AESCHALTEAREN STRCMFLUSS V0M AUTOPILOT 
UEBER DEN TIUrflSCH.ru.TER ZUM TRIJII'II·MOTCR. 

4.0 Empfehlungen 

Empfehlungen LU!tfahrzeug - Lu!ttOchtigkeitsanweisung 

Sot:ortmaBnahmen nlch~ eingeleitet 



® 
Verteiler 

Braunschweig, den 08/06/1979 

gez. lFriedrich) 

7XOOI-0/18 4 -

Bundceminister !~r Verkehr 
Lutt!ahrt-Bundesamt 
Abt. 'l'echnik. Betrieb und Gruppe Recht 
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FAA INCIDENT DATA SYSTEM REPORT 
Report Number: 19790222006789G 

General Information 

Local Date: 
Local Time: 
City: 
State: 
Airport Name: 
Airport Id: 

Aircraft Information 

Aircraft Damage: 
Phase of Flight: 
Aircraft Make/Model: 
Airframe Hours: 
Operator Code: 
Operator: 
Owner Name: 

Narrative 

02/22/1979 
16:00 
FORT SMITH 
AR 

SUBSTANTIAL 
NORMAL CRUISE 
NAMER NA-265-60 

SEVERE HAIL ENCOUNTERED WHILE SEARCHING FOR SEVERE ICING DURING 
FAA ENGINEERING FLIGHT TEST. 

Detail 

Primary Flight Type: 
Secondary Flight Type: 
Type of Operation: 
Registration Number: 
Total Aboard: 
Fatalities: 
Injuries: 

Landing Gear: 
Aircraft Weight Class: 
Engine Make: 
Engine Model: 
Engine Group: 
Number of Engines: 
Engine Type: 

INDUSTRIAL/SPECIAL 
EXPERI!1ENTAL TEST FLIGHT 
GENERAL OPERATING RULES 
605RG 
3 
0 
0 

OVER 12500 LBS 

2 



------------------------------------------------------------------
Environmental/Operations Information 

Primary Flight Conditions: 
Secondary Flight Conditions: 
Wind Direction (deg): 
Wind Speed (mph): 
Visibility (mi): 
Visibility Restrictions: 
Light Condition: 
Flight Plan Filed: 
Approach Type: 

UNKNOWN 
OTHER 

DAY 
INSTRUMENT FLIGHT RULES 

------------------------------------------------------------------
Pilot-in-Command 

Pilot Certificates: AIRLINE TRANSPORT 
Pilot Rating: 
Pilot Qualification: QUALIFIED 

Flight Time (Hours) 
Total Hours: 4200 
Total in Make/Model: 2200 
Total Last 90 Days: 0 
Total Last 90·Days Make/Model: 0 



- -~ 

• tJZ/2:_ t/llz_ -

~ - -

- -

-

-

- ~ --

-

- ~ 

, 



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I REQUEST 140/94, REPORT# 105 
111111111111111111111111111111111111111111111 • / 

+OAT A REPORT SWEARINGEN - MERLIN IWSA-26T V ACCIDENT 
+ 

+EVENTS I PHASES: COMPLETE GEAR COLLAPSED/RETRACTED I ABORTED TAKE-OFF 
+ 

II II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I II II I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
<----OPERATION >++< FILE DATA-----:> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE :79/0314-0 

< 
DATE 
TIME 
LIGHT 

WHEN 
: 79-02-26 
:09:22 
:DAYLIGHT 

++FROM STATE : UNITED STATES 
++ 
----:>++< AIRCRAFT DATA----:> 

++MASS CATEGORY : 225 I - 5700 KG 
++ STATE OF REGISTRY : UNITED STATES 

++REGISTRATION : N345T 
++ 

< WHERE --------->++<---DAMAGE, INJURY AND TOTAL ON 
BOARD--> 

LOCATION : HOUSTON,TX ++ NC DAMAGE :SUBSTANTIAL 
STATFJAREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : HOUSTON,TX ++CREW 0 0 0 2 0 2 
DESTINATION : LOCAL ++PAX : 
OTHER DAMAGE : YES 

CREW ATTEMPTED TAKE-OFF WITH FULL FLAPS. THE NC "WHEEL BARR OWED" AND WAS 
PREMATURELY ROT A TED. GEAR WAS 
RETRACTED AND THE NC SETTLED BACK ONTO RWY. 

-EVENTS AND FACTORS--·---
1. EVENT I PHASE: COMPLETE GEAR COLLAPSED/RETRACTED I ABORTED TAKE-OFF 
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+DATA REPORT SWEARINGEN- SA-226 TC METRV ACCIDENT 

+ +EVENTS I PHASES: HARD LANDING I LEVEL OFFffOUCHDOWN 
+ 

+ GEAR COLLAPSED/RETRACTED I LANDING ROLL + 

I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA > 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 79/0218-0 

++FROM STATE : UNITED STATES 
++ 

<:------WHEN------->++<- -AIRCRAFT DATA-----> 
DATE :79-05-31 ++MASSCATEGORY :2251-5700KG 
TIME :10:42 ++STATEOFREGISTRY:UNITEDSTATES 
LIGHT : DAYLIGHT ++ REGISTRATION : N5654M 

++ 
< WHERE --- > ++ < DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION :SAN MARCOS,TX ++ NC DAMAGE :SUBSTANTIAL 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : SANMARCOS,TX ++CREW : 0 0 I 3 0 4 
DESTINATION: LOCAL ++PAX : 
OTHER DAMAGE : 

THE NC WAS ON A CERTIACA TION FLIGHT TEST. AN FAA FLIGHT TEST PILOT WAS AT THE 
CONTROLS AND A SWEARINGEN 
ENGINEERING TEST PILOT WAS IN THE RIGHT SEAT. THE RIGHT ENGINE HAD BEEN FEATHERED 
TO CONDUCT HEAVY WEIGHT FORWARD 
CENTER OF GRAVITY TAKE-OFF AND LANDINGS. AT ABOUT 50FT AGL, AS POWER WAS 
REDUCED FOR LANDING, THE LEFT PROPELLER 
WENT INTO THE BET A RANGE. THE NC LANDED HARD AND THE LANDING GEAR COLLAPSED. 
NO MALFUNCTION OF THE NC WAS FOUND. 

REMARK: FAA FLIGHT TEST PILOT AT CONTROLS. 

----EVENTS AND FACTORS----------
1. EVENT I PHASE: HARD LANDING I LEVEL OFFffOUCHDOWN 
2. EVENT I PHASE: GEAR COLLAPSED/RETRACTED I LANDING ROLL 
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111111111111111111111111111111111111111111111 / 
+DATAREPORT PILATUS-PC-7 V 
+EVENTS I PHASES: SPIN I NORMAL DESCENT 
+ COLLISION WITH HILIJMOUNTAIN I NORMAL DESCENT 

+ 

ACCIDENT + 
+ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
<----OPERATION >++< FILE DATA-----> 
TYPE : MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 79/0470-0 

++FROM STATE :SWITZERLAND 
++ 

<------WHEN------>++<- AIRCRAFT DATA----> 
DATE : 79-11-12 ++MASS CATEGORY : 2251-5700 KG 
TIME :11:26 ++STATEOFREGISTRY:SWITZERLAND 
LIGHT :DAYLIGHT ++REGISTRATION : HB-HCN 

++ 
< WHERE ---·-->++<--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION :NEAR WOLFENSCHIESSEN 
STATE/AREA :SWITZERLAND 

++ NC DAMAGE : DESTROYED 
++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : BUOCHS 
DESTINATION : BUOCHS 
OTHER DAMAGE : YES 

++CREW : 2 
++PAX : 0 

++GROUND: 

0 0 0 
0 0 0 

0 0 0 

0 
0 

2 
0 

DRN: DURING A TEST FLIGHT, THE NC WAS TWICE CLIMBED TO 10 000 FT BEFORE 
RETURNING TO THE AIRPORT. IN ORDER 

TO LOSE ALTITUDE VERY QUICKLY, THE PILOT INITIATED A SPIN AT 10 000 FT. THE PILOT 
FAILED TO STOP THE SPIN IN TIME 

AND THE NC COLLIDED WITH MOUNTAINOUS TERRAIN. THE PILOT APPARENTLY INITIATED 
A HIGH SPEED STALL DURING THE 

ATTEMPTED SPIN RECOVERY. 

---EVENTS AND FACTORS 
l. EVENT I PHASE: SPIN I NORMAL DESCENT 
2. EVENT I PHASE: COLLISION WITH HILI..JMOUNT AIN I NORMAL DESCENT 
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~Vl 
interactive ... __ 

~ 
PATHFINDER 
IIOMIPAGI: 

U.S . . 
NEWS 
S T 0 R Y P A G E 

How many rockets can make 
plane land like a chopper? 
Jane's reveals Iran 
hostage crisis 
engineering feat 

March 3, 1997 

Web posted at: I I :50 p.m. EST 

From Correspondent Richard 
Blystone 

LONDON (CNN)- Desperate times breed desperate 
measures, and the 1980 Iran hostage crisis was a desperate 
time for the United States, especially after one rescue mission 
in the Iranian desert met with disaster. 

It's now known that the U.S. planned a second rescue attempt. 
For it, the U.S. military made radical modifications to a 
transport plane to make it take off and land almost like a 
helicopter, Jane's Defense Weekly disclosed Monday. 

The military modified a huge C-130 Hercules, adding rockets 
so that it could take off and land in little more than its own 
length. At the time of the project, 53 Americans were being 
held hostage in Tehran, and the first rescue mission, "Eagle 
Claw," had ended with an aircraft collision that killed eight 
U.S. soldiers. 

Thus began a near-miracle of hastily organized high-tech 
tinkering called "Credible Sport. • 

03/IS/2001 4:38PM 
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His periodical has obtained films and 
cook (Cf"l documents on that response, classified for 

the last I 6 years, which descnbe how 
hundreds of Navy and Air Force service members worked 
with Lockheed aircraft engineers to festoon the old C-130 
workhorse with rockets, stuff it with new electronics, and 
carve the fuselage into a hot rod. 

Jane's won't say where the black-and-white footage came 
from, but the narration is unmistakably American 
military-speak. (8 sec./ I 28K A IFF or WA V sound:G 

The plane was equipped with lift rockets slanting downward, 
slowdo\\n rockets facing forward, missile motors facing 
backward, and still more rockets to stabilize the plane as it 
touched dm\n, in a Tehran soccer stadium- so the plan went. 
Delta Force commandos would bring rescued hostages to the 
stadium, then everybody would brace for a leap to liberty. 

"It was an extreme measure. Bear in mind !50 people would 
have been sitting in this thing as it would have blasted otT, 
literally like a rocket, tf:1 get out of the stadium," Cook said. 

The first modified plane, ~~~~~~~~ii.~ created in just a couple of 
months, crashed on the 
runway after a rocket 
went otT prematurely and 
ripped otT one of the 
plane's wings. Engineers 
never had to use the 
second modified plane 
they were working on: 
For good or ill, before it 
could be tried, Iran 

pl .. h~ I"'C~I'tl to Sfop tt 
cttst.neto (CCMrtK\J..bnf,"s: O.f.ns. 'Y'M1v) 

announced plans to free the hostages. "Credible Sport" stayed 
in the test phase. 

The film makes clear that the program went on, as the narrator 
discusses "future flight test programs" to "further define 
aerodynamic performance." But by any measure, the 
technology is obsolete now. 

"The time for its secrecy is past," said Cook. "It's time for it to 
come into the light," as a triumph of impromptu engineering 

03/1~12001 4:38PM 



CNN - How many ndcts can male plane land lW: a tboppcr'l- Mar. 3, 1997 httpJ/www.am.com/U&ftl703103fUllll.bostagclind=hlml 

3of3 

. and a risk that didn't have to be taken. 

Related sites: 
- -- -

Nole: Pages will open in a new browser window 

.. ' 

•. IRANNet 
• Welcome To Netlran 

·External sites are not endorsed by CNN Interactive. 

Tell us what you think! 

You said it.. 

·.QJ 
BACK TO TOP 

0 1997 Cable· News Network, Inc: 
. All Rights Reserved 

... 
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+DATA REPORT CAN ADAIR- CL-600 ACCIDENT + 
+EVENTS I PHASES: MUSH!ST ALL I EMERGENCY/UNCONTROLLED DESCENT 

+ 
+ COLLISION WITH LEVEL TERRAIN/WATER I EMERGENCY /UNCONTROLLED 

DESCENT + 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
---OPERATION >++< FILE DATA----> < 

TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 80/0139-0 
++FROM STATE :UNITED STATES 
++ 

<:---
DATE 

WHEN--- >++<- AIRCRAFT DATA---> 

TIME 
LIGHT 

: 80-04-03 
:09:10 
:DAYLIGHT 

++ 

++MASS CATEGORY : 5701 - 27 000 KG 
++STATE OF REGISTRY: CANADA 

++REGISTRATION : C-GCGRX 

< -WHERE--- ---->++<--DAMAGE, INJURY AND TOTAL ON 
BOARD--> 

LOCATION :NEAR CALIF. CITY,CA ++ NC DAMAGE :DESTROYED 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : MOJA VE,CA ++CREW : I I 0 I 0 3 
DESTINATION : LCL ++PAX : 
OTHER DAMAGE: 

THE NC DEPARTED THE MOJAVE AIRPORT AT ABOUT 0809 FOR A TEST FLIGHT ABOVE THE 
DESERT. THE STALL WARNING 
STICK SHAKER AND PUSHER WERE DISCONNECTED FOR THE TEST. AT ABOUT 0908 THE CREW 
REPORTED THAT THE TESTS WERE COMPLETED 
AND THEY WERE RETURNING TO BASE. AT ABOUT 0910 THE COMPANY RADIO OPERA TOR 
RECEIVED THE FOLLOWING TRANSMISSION: "MAY 
DAY, MAYDAY, MAYDAY, CHALLENGER ONE IS BAILING OUT". 

ACCORDING TO THE TWO SURVIVING CREWMEMBERS, A NON-SCHEDULED STALL WAS 
CONDUCTED AFTER THE SCHEDULED TESTS WERE 
COMPLETED, IN AN ATTEMPT TO LOCATE THE SOURCE OF A BANGING NOISE THAT 
OCCASIONALLY OCCURRED DURING STALL BUFFETING. 
DURING THE STALL THE ANGLE OF ATTACK INCREASED TO 20 DEG, THEN RAPIDLY INCREASED 
PAST MAXIMUM SCALE OF 34 DEG. THE NC 
ROLLED RIGHT INTO A WINGS ALMOST LEVEL, AND NOSE UP ATTITUDE. THE PILOT AND CO
PILOT PUSHED FORWARD ON THE CONTROL 
WHEEL BUT WERE UNSUCCESSFUL IN REDUCING THE ANGLE OF ATTACK. DURING THIS TIME 
THE CREW OBSERVED THE ILLUMINATION OF 
THE RIGHT ENGINE GENERATOR FAIL LAMP AND HEARD THE ENGINE SPOOL DOWN. 

IN AN EFFORT TO REGAIN CONTROL OF THE NC, THE SPIN CHUTE WAS DEPLOYED. AFTER 
CONTROL WAS REGAINED THREE 
UNSUCCESSFUL ATTEMPTS WERE MADE TO JETTISON THE CHUTE. AS THE NC DESCENDED 

~-

THROUGH 6000 FT MSL, THE PILOT COMMANDED DEPLOY BEFORE HE IMPACTED THE GROUND. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 20594 

AIRCRAFI' ACCIDENT REPORT 

Adopted: February 9, 1982 

MCDONNELL-DOUGLAS CORPORATION, 
DC-9-80; N980DC 

EDWARDS AIR PORCH BASH, CALIFORNIA 
MAY 2, 1980 

SYNOPSIS 

About 0634 P.d.t, May 2, 1980, a MeDonnell-Douglas, lne., DC-9-80, N980DC, 
erashed while trying to land on runway 22 at Edwards Air Force Base, California. 

The aircraft was on a eertifieation test flight to determine the horizontal 
distanee required to land and bring the aireraft to a full stop as required by 14 
CFR 25.125 when the aeeident oceurred. 

The aircraft touehed down about 2,298 feet beyond the runway threshold. The 
deseent rate at touehdown exeeeded the aireraft's struetural limitations; the empennage 
separated from the aircraft and fell to the runway. The aircr11ft came to rest about 
5,634 feet beyond the landing threshold of runway 22 and was damaged substantially. 
Seven crewmembers were on board; one crewmember, a flight test engineer, broke his left 
ankle when the aircraft touched down. 

The National Transportation Safety Board determines that the probable cause 
of this aecident was the pilot's failure to stabilize the approach as preseribed by the 
manufaeturer's flight test procedures. Contributing to the cause of the accident was the 
lack of a requirement in the flight test procedures for other flight crewmembers to 
monitor and call out the critical flight parameters. Also contributing to this aceident 
were the flight test procedures prescribed by the manufacturer for demonstrating the 
aircraft's landing performance which involved verticS: descent rates approaching the 
design load limits of the aircraft. 

1. FACTUAL INFORMATION 

1.1 History or the Plight 

About 0634 P.d.t. 11, May 2, 1980, a McDonnell-Douglas, Inc., DC-9-80, 
N980DC, crashed while trying to land on runway 22 at Edwards Air Force Base (AFB), 
California. 

The aircraft had flown to Edwards AFB from Yuma, Arizona. After ground 
crew personnel and test equipment were unloaded, the aircraft took off to conduct a 
certification test flight. The flight was to be conducted to determine the aircraft's 
required landing distances pursuant to the provisions of 14 CFR 25.125. 

1/ All times herein are Pacific daylight time based on the 24-hour clock • 
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The fiigh tcrew consisted of the following personnel: a McDonnell-Douglas 
engineering test pilot who flew the aircraft and was in command of the flight; an FAA 
engineering test pilot who was in the right seat and performed the copilot's duties; a 
McDonnell-Douglas flight test engineer who was in the observer's seat to observe the 
flight test instrumentation and record critical data; a McDonnell-Douglas and an FAA 
flight test engineer who were standing behind the observer's seat to help_gather test data; 
and two McDonnell-Douglas technicians who were seated at an instrument console in the 
cabin to monitor the test flight instrumentation. 

The procedures used during this certification test landing were contained on a 
McDonnell-Douglas flight card and were, in part, as follows: based on a landing weight of 
about 132,500 pounds, the approach speed (Vref) was to be 1.3 Vs (30 percent above stall 
speed) and was to be held until 50 feet above the ground (AGL); 21 at 50 feet, the target 
descent rate was to be 700 feet per minute (fpm) to BOO fpm and the thrust was to be 
reduced to idle; at 25 feet, the landing flare was to be started; and at 0.5 seconds to 
0.75 seconds after main landing gear touchdown, full wheel brakes were to be applied. 
The target elapsed time to descend from 50 feet to main gear touchdown was to be 
4.5 seconds to 5 seconds. The flap setting and computed Vref speed for this landing were 
40 degrees and 133 knots indicated airspeed (KIAS), respectively. 

About 452 feet, the pilot aligned the aircraft on the final approach course and 
began to stabilize the aircraft at the target descent rate and airspeed. Since the 
aircraft's head-up-display (HUD) portrayed airspeed, slow fast airspeed error, vertical 
speed, and radio altitude, the pilot said that he used the HUD exclusively during the 
approach. The pilot said that at 100 feet, the decision height to continue the approach, 
his maximum acceptable descent rate and airspeed were 720 fpm and Vref + 2 KIAS, 
respectively. According to the pilot, at 100 feet his sink rate was between 710 fpm and 
720 fpm and his airspeed was 132 KIAS; therefore, he decided to continue the approach 
and land. 

Because the thrust had to be retarded to idle at 50 feet, the pilot said that 
after descending through 100 feet, he primarily concentrated on his radio altimeter 
readings. However, at about 55 feet, the pilot "perceived" a slight increase in the descent 
rate, and therefore he decided to delay the thrust reduction. He said that he thought he 
reduced the thrust to idle at about 37 feet and that he began his landing flare at about 
20 feet. Based on his previous practice on this maneuver, the pilot said that the flare 
required definite " ••• back elevator ••• maybe half the available travel" of the control 
column. However, because he still " ••. had a perception of a slightly higher sink speed," he 
applied more back elevator force on the control column. The aircraft landed very hard, 

·and as a result, the nose fell through and the nose wheel tires blew out. The pilot applied 
reverse thrust and wheel brakes, stopped the aircraft, and then shut the engines down and 
secured the aircraft. After he left the aircraft, the pilot saw that the empennage had 
separated and was lying on the runway. 

The aircraft stopped ahout 5,634 feet beyond the landing threshold of the 
runway and about 28 feet left of the runway centerline. The accident occurred during 
daylight hours at coordinates 35° 54' 30" N latitude, and 117° 53' W longitude. 

~/ All altitudes herein are height above the ground unless otherwise specified. • 
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1.1.1 Flightcrew Observations 

Because there was no HUD at the copilot's position, the copilot's recollection 
of performance data was based on his observations of the aircraft's instruments. He said 
that the pilot beg!!Il to stabilize the aircraft on the approach below 500 feet. He thought 
the approach was "reasonably stable" to 100 feet, and at 100 feet, he said that he " .... 
remembered seeing about 800 (fpm) minute rate of descent !!Ild about 135 KIAS. At that 
point I went outside (visually) and was not watching airspeed and descent rates." 
Thereafter, since there were no big changes of either aircraft attitude or thrust, the 
copilot believed that the approach remained as stable below 100 feet as it was above that 
height. 

The copilot thought that the pilot reduced the thrust to idle at 50 feet, and 
that he" ... pulled pretty hard ... ," on the control column when he rotated the aircraft. The 
copilot thought he saw " ... a pretty pronounced rotation ... ," and he estimated that the 
aircraft's pitch attitude was about 6° to 8° nose up at main gear touchdown. 

The flight test engineer in the observer's seat could not see the pilot's HUD. 
Because she " ... was watching other things ... ," she could not provide specific airspeed and 
descent rate readings during the last 100 feet of the approach. Her duties required her to 
record certain specified data on the flight card for this maneuver. According to the 
!!Ilnotations she made on the flight card, at 200 feet, the airspeed looked "normal;" at 
100 feet, the airspeed was 1:l4 KIAS; at 25 feet, the thrust was reduced to idle; the time 
to descend from 50 feet to main gear touchdown was 3.4 seconds; and the touchdown was 
" ... very hard." 

Two other flight test engineers were on board. One was require~ to record 
fuel readings and to time the descent from 50 feet AGL to touchdown. He was standing 
on the right side of the aircraft behind the flight test instrument console. During the 
approach, he moved to where he could see the radio altimeter, and at 50 feet he started 
his stop watch. He then returned to his position and looked out of one of the side 
windows. Based on his previous experience, the flight test engineer stated that he 
realized " ... we were descending a bit faster than we had on the previous approaches ••• " 
and that the aircraft was going to land " ... a lot harder than we had on the previous runs." 

The other of these two flight test engineers was standing behind the observer's 
seat during the approach and was able to observe the aircraft's airspeed and vertical speed 
instruments. According to him, between 300 feet and 400 feet, the rate of descent was 
about 400 fpm and the airspeed was 135 KIAS. He said that at about 250 feet the pilot 
reduced thrust slightly " ... presumably to decrease airspeed ... and to increase (the) rate of 
descent toward the target ... " descent rate. Thereafter, he stated that the pilot did not 
touch the thrust levers until just before landing, and during that time " ... the airspeed was 
continually decreasing and the rate of sink increasing." The engineer remembered that at 
100 feet, the airspeed was 132 KIAS; at 50 feet, it was about 130 KIAS and the rate of 
descent was about 800 fpm. The engineer stated that immediately after passing through 
50 feet, the descent rate increased !!Ild the airspeed began to decrease rapidly. The last 
rate of descent he recalled seeing was about 1,000 fpm; he was not sure at what height he 
saw this, but it was immediately before touchdown. 

The two technicians at the instrument console in the cabin were on board to 
insure that the flight test instrumentation systems were functioning properly during the 
flight. They said they had not observed any relevant performance data during the flight. 



1.2 Injuries to Per.;ons 

Injuries 

Fatal 
Serious 
Minor/None 

Total 

Crew 

0 
l 
6 
7 
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Passengers 

0 
0 
0 
0 

Others 

0 
0 
0 
0 

When the aircraft landed, one of the flight test engineers was standin~ behind 
the observer's seat, and his left foot was resting on the sloping surface (45'1 of an 
instrument console channel flange on the floor of the aircraft. His left ankle was broken 
when the aircraft touched down. 

1.3 Damage to the Aircraft 

The aircraft was damaged substantially. 

1.4 Other Damage 

None. 

1.5 Per.;onnel Information 

Both pilots were certificated in accordance with current regulations. (See 
appendix B.) 

1.6 Aircraft Information 

N980DC was the first DC-9-80 aircraft built. It was manufactured 
September 13, 1979, and was being operated by the McDonnell-Douglas Corporation under 
an experimental certificate. At the time of the accident, the aircraft had been flown 
364.1 hours, and 64.1 hours since its last 100-hour inspection. The aircraft's maintenance 
history did not disclose any discrepancies or malfunctions which were relevant to the 
accident. 

The aircraft was powered by two Pratt and Whitney JTSD-209 engines which 
have a normal takeoff static thrust rating of 18,500 pounds and a maximum takeoff thrust 
rating of 19,250 pounds. The total time on tt.e engines was 364.1 hours. 

The aircraft's maximum takeoff and landing gross weights were 142,000 pounds 
and 130,000 pounds, respectively. The forward and aft center of gravity (e.g.) limits were 
-0.8 percent M.A.C. and 33 percent M.A.C., respectively. At the time of the accident, 
the aircraft was about 2,500 pounds over its maximum allowable landing weight, and its 
e.g. was -0.8 percent M.A.C. The aircraft was operating under an experimental 
certificate for the purpose of showing compliance with airworthiness regulations, and the 
certification test being conducted involved a critical item affected by weight. Pursuant 
to 14 CFR 25.21(d), the allowable weight tolerance for this test was +5 percent, -1 
percent. 

1.7 Meteorological Wormatim 

The 0639 Edwards AFB surface weather observation was as follows: clear, 
visibility--45 miles; temperature--45 o F; dew point--43° F; winds--calm; altimeter 
setting--30.08 inHg; fog bank north through southeast. 

, 
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The pertinent winds aloft were as follows: 

3,000 feet m.s.l. -- 240 at 4 knots 
4,000 feet m.s.l. -- 280 at 4 knots 
6,000 feet m.s.l. -- 020 at 8 knots 

1.8 Aids to Navigation 

Not relevant. 

1.9 Communieations 

There were no reported communications difficulties. 

1.10 Aerodrome Information 

Edwards AFB, the United States Air Foree (USAF) Flight Test Center, is 
located 60 nmi north of Los Angeles, California. Because of the facilities available at the 
base, commercial aircraft manufacturers use the base for testing pursuant to agreements 
made with the USAF. The landing runway, runway 22, is 15,000 feet long, 300 feet wide, 
and the elevation of the landing threshold is 2,288 feet m.s.l. 

1.11 Flight Reeon'lers 

The aircraft was equipped with a Sunstrand Data Control Cockpit Voice 
Recorder (CVR), Serial No. 9126. The portion of the CVR tape which contained the final 
takeoff, traffic pattern, and landing were auditioned by Safety Board, FAA, and 
McDonnell-Douglas personnel at McDonnell-Douglas' Long Beach, California facility. 
During the flight, the flighterew spoke only a few words and these pertained to required 
eheeklist actions. The tape revealed that no eallouts of altitude, airspeed, or descent 
rates were made during the final approach; the tape corroborated the flighterew's 
testimony that these eallouts were not made. Since a transcript of the tape for this 
portion of the flight would have served no useful purpose, none was made. 

The aircraft was equipped with an Inertial Navigation System QNS), test flight 
instrumentation, and a Sundstrand Digital Flight Data Recorder (DFDR), Serial No. 2862. 
The data from these systems were read out at the manufacturer's Long Beach, California 
facility In the presence of Safety Board personnel. The test flight instrumentation data 
were consistent with the DPDR data. 

The DFDR and test flight instrumentation data revealed that the pilot made a 
descending left turn to the final approach course with the aircraft configured for landing. 
About 37 seconds before touchdown, at about 450 feet, the turn to the final approach 
course was completed; the airspeed was 131 KIAS and the rate of descent was about 
910 fpm. The stabilizer trim setting was 11.17° aircraft noseup and it remained at, or 
within, 0.2° of that position throughout the final approach and landing. 

During the descent from 450 feet to 225 feet, the pitch attitude of the 
aircraft increased from 4.1° noseup to about 6° nose up. At 450 feet, the engine pressure 
ratios (EPR) were 1.31 EPR on the left engine and 1.30 EPR on the right engine and at 
this point began to increase. At 275 feet, the left engine was at 1.45 EPR and the right 
engine was at 1.44 EPR. Thereafter, the thrust began to decrease, and at 228 feet, both 
engines were at 1.25 EPR. During this part of the app~oaeh, the descent rate decreased 
from 910 fpm to 400 fpm and the airspeed increased from 131 KlAS to the maximum value 
reeorded-137 KIAS at 250 feet AGL. Thereafter, the airspeed began to decrease. 
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At 225 feet, engine thrust began another decrease, and at 150 feet AGL, the 
left and right engines were at 1.15 EPR and 1.14 EPR, respectively. These settings were 
maintained down to about 50 feet. Between 225 feet and 50 feet, the pitch attitude 
decreased from about 6° noseup and remained fairly constant between 5° noseup and 5.3° 
noseup. At 225 feet, the rate of descent began to increase. At 100 feet, the descent rate 
was about 840 fpm; at 50 feet, it was about 950 fpm. At 100 feet and 50 feet, the 

··· ·airspeed was 132 KIAS and 128 KIAS, respectively. · · ·· · · · · · - ·· -

Shortly after descending through 50 feet, the engine pressure ratios began to 
decrease, and at 10 feet, both engines were at 1.1 EPR. When the aircraft touched down, 
the airspeed was 125 KlAS and the descent rate was 990 fpm (16.5 fps). About 2 seconds 
before touchdown, the trailing edges of ~he left and right elevators began deflecting 
upward, and at touchdown, they had been moved to 17° trailing edge up (TEU)--the 
maximum deflection available under these conditions. In response to this noseup input 
command, the aircraft began to rotate. Its pitch attitude increased from 5.01° noseup to 
6.07° noseup and the pitch rate was increasing at touchdown. 

Calculations based on the aircraft's landing weight and configuration indicated 
that at a constant 133 KIAS, a net thrl:St of 10,700 pounds would have been required to 
establish a constant descent rate of 720 fpm. Analysis of the flight data revealed that, 
between 450 feet and 260 feet, the net thrust (Net Thrust = Gross Thrust minus Ram Drag 
and Engine Bleed Loss) produced by the engines increased from 11,500 pounds to 
16,600 pounds. Between 260 feet and 150 feet, the net thrust was reduced to about 
5,800 pounds and remained at that value until it was reduced to idle after descending 
through about 42 feet. Calculations showed that 5,800 pounds net thrust would have 
increased the descent rate-at a constant 133 KIAS--to about 1,145 fpm. 

The calculated descent rates cited above were based on both a constant thrust 
setting and airspeed. However, the dynamic relationship between acceleration and 
vertical speed is such that if the pilot maintained constant thrust and varied the pitch 
attitude to accelerate along the descending flight path, the rate of descent would 
increase; conversely, if the pilot decelerated the aircraft, the descent rate would 
decrease. However, the change in descent rate would only persist while the aircraft was 
accelerating or decelerating. Since the aircraft drag when in the landing configuration is 
at a minimum at or near Vref speed, the drag would begin to increase when the aircraft is 
decelerated below Vref. Consequently, if the deceleration is stopped and the aircraft is 
stabilized below Vref, the aircraft's rate of descent would increase rapidly unless an 
immediate addition to thrust is applied. 

1.12 Wreckage and Impact Information 

The aircraft's landing gear touched down about 2,298 feet beyond the landing 
threshold .of runway 22; the aircraft then rolled an additional 3,336 feet along the runway 
and was brought to a stop about 28 feet to the left of the runway centerline. The 
nosewheels and nose wheel tires failed during the landing sequence and roll. 

The empennage separated from the aircraft at fuselage station (FS) 1429, fell 
to the runway, and came to rest 18 feet right of the runway centerline and about 
3,690 feet beyond the landing threshold of the runway. The vertical stabilizer and 
elevator were damaged when they struck the runway. 

The top and side of the fuselage between FS 520 and FS 540 were buckled 
substantially, and various other locations on the fuselage sustained compression type 
buckling damage. Similar damage, but to a lesser degree, occurred at FS 1183 over the 
right cargo door and in the backup structure of the nose gear. 

, 
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There was no visible damage to the main landing gear, wings, or interior or the 
aircraft. There were no fuel leaks. 

1.13 Medical and Pathologieal Information 

Not relevant. 

1.14 Fire 

There were about 32,400 pounds of jet-A fuel on board at landing. There was 
no fire. 

1.15 Survival Aspects 

The accident was survivable. After the aircraft stopped, the flightcrew 
opened the forward main entry door, extended the airstairs, and evacuated the aircraft. 

1.16 

1.16.1 

Tests and Research 

Landing Performance Tests 

As a result of this accident, the Safety Board requested that 
McDonnell-Douglas assess the controllability and performance of the aircraft under the 
accident conditions either by simulation or by engineering analysis. Specifically, the 
Board asked that McDonnell-Douglas determine: 

a. The minimum altitude at which the pilot could have introduced 
maximum longitudinal control input (up to but not beyond the angle 
of attack that would activate the stall warning stick shaker) with 
no increase in thrust which would reduce the descent rate at 
ground contact to the target value of less than 10 fps. 

b. The minimum altitude at which the pilot could have made a 
longitudinal control input and thrust increase to cause the descent 
rate to decrease to zero and avoid ground contact. 

McDonnell-Douglas performed these engineering analyses. The actual 
elevator and thrust lever (EPR settings) inputs during the accident sequence (starting at a 
radio altitude of 100 feet) were used. Existing aerodynamic data were modified to 
provide for ground effect. 

The analysis of the first condition revealed that a flare initiated at 45 feet 
with full up-elevator input at a maximum rate could have reduced the descent rate to less 
than 10 fps (600 fpm) at touchdown. However, the data also indicated that the elevator 
input required complex management in order to avoid striking the tail on touchdown; with 
the main landing gear struts compressed, a tail strike will occur at a noseup pitch attitude 
of about 8.3°. The initial full up-elevator input (17 .s• TEU) produced a g• noseup pitch 
attitude; consequently, it could only be held for 0.75 seconds. Over the next 0.6 seconds, 
the elevator position was reduced to 5.4 TEU and this permitted the aircraft to rotate 
downward to an 8.03° noseup pitch attitude at touchdown. Although the target descent 
rate could have been attained, the analysis data indicated that the maneuver also exposed 
the aircraft to a potential tail strike at touchdown. Nevertheless, the data showed that 
the estimated pitch response and flare capability of the aircraft were adequate for the 
maneuver to have been performed. 
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The analysis of the go-around capability showed that if the go-around had 
been started at 50 feet it would have been completed successfully. During the 
engineering analysis, as the aircraft descended through 50 feet, the go-around was 
initiated with a 13.8° TEU elevator deflection followed 0.5 seconds later by the 
application of go-around thrust. With the elevators held at the position noted above, the 
aircraft rotated to a u.s• noseup pitch attitude. The data showed that the aircraft would 
have descended 43 feet during the maneuver and cleared the runway by 7 feet. 

- -- - - --- --

During the DC-9-80 landing pe~formance tests, a test pilot had made an 
actual go-around from 50 feet because of an excessive rate of descent (912 fpm) at that 
height. The aircraft was in the 40° flap landing configuration, its landing weight was 
124,030 pounds, Vref was 128 KIAS, and the engine EPR's were 1.28 when the pilot began 
the go-around. At 50 feet, the pilot applied up-elevator and the elevators were deflected 
to 10 TEU. About 0.5 seconds after the elevator input, the thrust was increased to the 
go-around thrust, and the aircraft was rotated to a s• noseup pitch attitude. Comparison 
of these data with the data derived in the go-around analysis above showed that the test 
aircraft's engines' thrust was slightly higher at the beginning of the maneuver. The 
elevator deflection on the test aircraft was the same as that used for the analysis; 
however, its noseup pitch attitude was 3.8"lower. During the actual go-around, the test 
aircraft descended 45 feet and it cleared the runway by about 5 feet. The data derived 
from the actual maneuver In conjunction with the data derived from the engineering 
analysis indicated that a successful go-around could have been made on the accident 
approach if the pilot had begun the maneuver at 50 feet. 

1.16.2 Abused Landing Controllability Tests 

At 25 feet and about 1 second before touchdown, the accident flight's test 
data showed that the pilot started a flare maneuver by deflecting the elevators to almost 
their full TEU position. The data reveale<! that this input occurred too late to reduce the 
descent rate although it did reduce the rate of increase in the descent rate •. The landing 
performance demonstrations did not constitute a demonstration of elevator effectiveness 
under conditions of minimum speeds. Therefore, after the accident, the FAA, pursuant to 
the conditions contained in 14 CFR 25.143(a)(5), required McDonnell-Douglas to conduct 
abused landing maneuvers to demonstrate adequate elevator effectiveness. 14 CFR 
25.143 (a)(5) requires the manufacturer to demonstrate, in part, that "The airplane must 
be safely controllable and maneuverable during ... landing." 

The abused landing demonstrations were to show that the DC-9-80 did not 
have unsafe control characteristics on the landing approach at speeds below 1.3 Vs. In 
order to satisfy this requirement, the same procedures used in the landing distance tests 
were used for this demonstration with the following exceptions: at 50 feet, the target 
speed was 1.3 Vs minus 5 KIAS; the pilot could start the landing flare maneuver at any 
height below 50 feet; and the pilot could reduce the thrust at any altitude below 50 feet 
that would produce a touchdown speed that was 5 KIAS below the landing speeds used for 
the landing distance tests. 

Two abused landing demonstrations were flown. The aircraft's landing gross 
weights were about 13,000 pounds below that of the accident aircraft. The test data 
recorded on the two demonstrations showed that the target speeds were met at 50 feet; 
the descent rates at 50 feet were 768 fpm and 648 fpm, respectively; the flare maneuvers 
were started at 23 feet and 31.8 feet, respectively, with up-elevator inputs of about 
10 TEU and 12 TEU, respectively; engine thrust was reduced to idle at 9.9 feet and 
1.4 feet, respectively; and the descent rates at touchdown were 240 fpm and 300 fpm, 
respectively. The tests met the FAA certification requirements for demonstrating 
acceptable flight characteristics during a landing flare maneuver. 

' 
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Following the completion of the abused landing controllability tests, the 
landing performance demonstrations were conducted. Twelve landings were made at gross 
weights between 129,000 pounds and 109,200 pounds at the forward e.g. limit of 
-0.8 percent M.A.C. Six landings were made with a 40° flap setting and six landings were 
made with the flaps set at 2S0

• The aircraft's anti-skid system was on, the auto-spoiler 
system was armed, the hydraulic and pneumatic systems were normal, and the landings 
were made on a dry runway. The tests were accepted by the FAA and the resultant data 
were used to determine the landing distances for the Airplane Flight Manual. 

1.17 Other Information 

1.17.1 Regulations and FAA Orders 

14 CPR 25.125 (see appendix C) requires the applicant for an airworthiness 
certificate to determine the horizontal distance necessary to land the aircraft and bring it 
to a complete stop from a point 50 feet above the :.S.nding surface. The regulation 
establishes the weights and altitudes at which this distance must be determined and how 
the certification demonstration must be conducted. According to the regulation, the 
applicant must place the aircraft in its landing configuration and establish and maintain a 
"steady gliding approach with a calibrated airspeed of not less than 1.3 Vs ••• " down to 
50 feet. Changes in configuration, thrust, and speed must be made in accordance with 
procedures established for service operation. The regulation prohibits the use of reverse 
thrust during the landing and roll and also states that, ''The landings may not require 
exceptional piloting skills or alertness." 

The maximum rate of descent at touchdown for the design landing weight was 
established by the structural requirements in 14 CPR 25.473 (ii), as 10 fps (600 fpm). 

FAA Order 8110.8. Engineering Flight Test Guide for Transport Category 
Aircraft, paragraph 59 (b)(3) repeats the requirement to establish a steady 1.3 Vs airspeed, 
and then states, "The landing speed should be compatible with landings under expected 
service conditions within the level of skill anticipated from the crew in service. Once 
these conditions have been established, there should be no appreciable change in the 
power, attitude, or rate of descent prior to reaching a height of 50 feet above the landing 
surface. No changes in configuration, addition of thrust, or nose ·depression should be 
made after reaching the 50 feet height." 

14 CPR 121.195 (see appendix C) establishes the operational limitations for 
landing and are based on the landing distances determined during the certification test 
flights. This regulation states, in part, that no person may land a turbine engine powered 
transport category aircraft unless landing weight would allow a full stop landing within 
60 percent of the effective length of the runway " ... from a point 50 feet above the 
intersection of the obstruction clearance plane and the runway." 14 CPR 121.197 
similarly concerns alternate airports, and the landing distance requirements cited therein 
are identical to those contained in 14 CPR 121.195, Thus, an air carrier must, in 
conducting its airport analyses, compute allowable landing weights which will permit the 
aircraft to be stopped within 60 percent of the effective length of the runway selected for 
landing. 

1.17 .2 Head Up Display (BUD) 

The accident aircraft was equipped with a Sundstrand, Inc., DLU 601, HUD. 
The HUD provided guidance information. centered about the predicted touchdown point, 
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focused at infinity, and displayed on a combiner coincident with the pilot's forward field 
of view. The combiner optics, whether !n use or in the stowed position, are designed so as 
not to obstruct either pilot's field of view. The system is designed to provide essential 
information to the pilot during ILS and non-ILS approaches. 

During this non-ILS approach, the following pertinent data were displayed on 
- -the combiner optics for the pilot's use: an aircraft guidance symbol (above 100 feet the 

symbol is a straight line, and at 100 feet,- the straight line is changed to a miniature
aircraft symbol); a digital readout of indicated airspeed and radio altitude; a digital 
readout of descent rate in 10 fpm increments available down to 45 feet, thereafter it is 
deleted from the presentation; and a slow/fast airspeed error indicator (speed worm). The 
slow/fast airspeed error is referenced to the speed selected by the pilot and set in the 
speed command window of the autothrottle system. The airspeed error is depicted by a 
barber pole symbol which either rises (fast) or descends (slow) from the airplane symbol. 

The instrument data displayed by the HUD are inserted in the HUD computers 
from the aircraft's flight guidance and central air data computers (CADC). Data 
portrayed by the HUD during the accident flight was compared with data from other 
flight test instruments. Except for the fact that the radio altimeter read 7 feet higher 
than the tapeline altitude (this was determined during the build-ups before the accident, 
therefore, the thrust was to be reduced to idle when the radio altimeter read 57 feet 
instead of 50 feet), the comparison indicated that the HUD system functioned normally. 

1.17 .3 Flightcrew Procedures 

During the 3 weeks before the accident, 25 to 30 practice approaches and 
landings--build-ups--were flown by the test pilot. In addition to providing the test pilots 
practice in performing the maneuver, the build-ups were performed to determine the 
highest height at which the thrust could be retarded to idle and the lowest height at which 
the flare could be started and still achieve touchdown at a sink rate between 600 fpm (10 
fps) and 480 fpm (8 fps). The overall purpose of the build-ups was to develop procedures 
and pilot techniques which would produce a touchdown within the target sink rates with 
the engines spooled down to idle thrust ar.d to provide the minimum air distance from 
50 feet to touchdown. During these build-ups, the flight card procedures used for the 
certification test flight were developed. 

According to the pilot, the descent rate was controlled by thrust, and if the 
airspeed was stabilized, he would use thrust to vary the descent rate. The entire approach 
and landing, once stabilized, was flown at the same pitch attitude which remained the 
same throughout the landing flare. 

The purpose of the flare maneuver was to counteract the pitch down moment 
encountered as the aircraft entered ground effect. Essentially, an aircraft begins to 
encounter the aerodynamic influences of ground effect when it descends below a height 
equal to its wingspan--the DC-9-80's wingspan is 107.8 feet. According to the pilot, the 
flare maneuver, if accomplished properly, merely counteracted the nose-down pitch and 
kept the aircraft at the same pitch attitude. Based on the previous build-ups, that 
attitude was generally about 5° noseup. 

The pilot said that if at 100 feet the aircraft was stabilized at the desired 
speed and descent rate, it would touchdown within the desired parameters provided the 
thrust and pitch attitude were maintained down to 50 feet. All that had to be done 
thereafter was to reduce the. thrust and begin the flare at the proper heights. Therefore, 
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after 100 feet, he primarily concentrated on the radio altimeter to insure that the thrust 
was reduced and that the flare was started at the correct altitudes. In addition, the pilot 
said that because of a change in position error caused by ground effect in the airspeed and 
vertical velocity indicators, their readings were apt to be unreliable as the aircraft 
descended below 100 feet. 

The procedure developed during these build-ups did not require the non-flying 
pilot to call out altitudes, airspeeds, or any deviation of these two parameters from the 
desired values. However, the pilot stated that he had briefed the crewmembers that 
"anytime anybody sees something they don't like, they are to speak up, and if I don't agree 
with them, then I said we'll stop with whatever we're doing and we'll talk about it on the 
ground. I will not continue a test If everybody on board is not satisfied with what we are 
doing." 

Finally, the entire build-up series was flown with the same FAA test pilot 
serving as one of the flightcrew. After the series had been completed, this pilot was 
assigned a new task. The ::-eplacement FAA pilot on the accident flight had flown this 
maneuver in other type aircraft, but he had never flown it in a DC-9 type aircraft. He 
said that he was trying to Jearn how it was done so he could perform some of the later 
certification landings. He was not familiar with what l:e was seeing, and he said that had 
he been more familiar, he " ... might have been of more help ... " to the pilot. 

2. ANALYSIS 

The aircraft was maintained in accordance with prescribed regulations and 
procedures. Both pilots were qualified in accordance with prescribed regulations. 

Since the tests conducted after the accident demonstrated that the aircraft's 
control capability throughout the landing regime of flight was satisfactory, the main 
thrust of the inquiry was directed to the procedures and pilot techniques used during the 
landing demonstrations and the certification regulations under which they were 
performed. 

The practice build-up maneuvers conducted before the certification test flight 
served two purposes. In addition to establishing the procedures which would provide the 
shortest landing distance, they provided training for the flightcrew. Essentially, the pilot 
was trained to establish and to stabilize his aircraft at Vref and at a 700 to 800 fpm 
descent rate. Once the aircraft was stabilized at this speed and descent rate, the pilot 
could establish a sight picture of his projected touchdown point on the runway, and 
coupled with this visual picture and the instrument readings, the pilot could maintain the 
required "steady gliding approach" to 50 feet. Once stabilized, speed could be controlled 
with small pitch variations and sink rate could be controlled with small thrust corrections. 

Because of the change in the position errors of the airspeed and vertical 
velocity indicators as the aircraft descended into ground effect, the pilot said these 
instruments could not be relied upon for precise guidance during the last 50 feet of the 
approach. Therefore, it was imperative that the aircraft be stablized at the target 
descent rate and airspeed before reaching 100 feet -- the decision altitude. Assuming 
that the aircraft descended through 100 feet with its descent rate, airspeed, and thrust 
stabilized, there was no need for the pilot to direct a high level of concentration to his 
airspeed and vertical velocity indicators as the aircraft entered ground effect. Since the 
thrust levers were to be retarded at 50 feet, with a 700 fpm descent rate, the aircraft 
would reach that height within 3.6 to 3.7 seconds after leaving 100 feet. Therefore, little, 
if any, perturbations from the target airspeed and descent rate could occur if a constant 
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pitch attitude were maintained during this interval. Finally, as shown during the build
ups, if the thrust reduction and flare were performed at the target altitudes, touchdown 
would occur within the desired parameters. Consequently, the success of the maneuver 
was predicated on the following: before reaching 100 feet, the thrust had to be stabilized 
at or near the values which would produce and maintain the target descent rate and 
airspeed, and these parameters had to remain stabilized as the aircraft descended through 

- - 100 feet. - -

The performance data recorded on the accident flight showed that the pilot 
established his aircraft on the landing runway heading as it was descending through 
452 feet, and the aircraft touched down 37 seconds later. Since the aircraft's thrust, 
airspeed, and descent rate had to be established before reaching 100 feet, assuming that 
he was able to establish a 700-fpm descent rate, the pilot had less than 30 seconds to 
stabilize his aircraft at the desired paramenters. The data showed that he did not do this. 

During the descent, one of the nost important, if not the most important, 
tasks for the test pilot was to establish the thrust setting that would provide a constant 
700 fpm to BOO fpm rate of descent at 133 KIAS. Performance calculations showed that 
about 10,700 pounds net thrust would produce this rate. At 452 feet, when the pilot 
finally aligned the aircraft with the landing runway, the aircraft's rate of descent was 920 
fpm, its airspeed was 131 KIAS, and its net thrust was 11,500 pounds. Thereafter, the 
pilot began to increase thrust, and at 260 feet, the net thrust had been increased to 16,600 
pounds. Had the pilot stabilizec his aircraft at and maintained Vref, this thrust level 
would have resulted in a descent rate of 10!1 fpm. However, since at 452 feet, the 
airspeed was below Vref, the pilot also permitted the aircraft to accelerate along the 
flight path. This acceleration resulted in the rate of desce.nt decreasing more slowly. As 
a result of this acceleration and the thrust increase, when the aircraft reached 250 feet, 
the airspeed had increased to Vref plus 4 KlAS and the descent rate had decreased to 400 
fpm. Another thrust correction was required if the targeted values of descent and 
airspeed were to be met at 100 feet. 

At 260 feet, the pilot reduced the net thrust to about 6,000 pounds, and began 
to increase the descent rate and, at the same time, decrease the indicated airspeed. At a 
constant Vref, this thrust setting would have produced about a 1,250-fpm descent rate. 
However, since the aircraft was decelerating, the descent rate increased at a slower rate. 
At about 160 feet, Vref was reached; however, the pilot continued to allow the aircraft to 
decelerate below this speed. Between 160 feet end 110 feet, although the descent rate 
continued to increase, the rate of increase was slower than before. In addition, the rate 
at which the airspeed was decreasing had also slowed. 

At 100 feet, the decision altitude, the transient descent rate was SOD fpm and 
the transient airspeed was 131 KIAS. These data showed that the indicated airspeed and 
descent rate were within 1 KlAS and 80 fpm, respectively, of what the pilot said his 
instruments were reading at that altitude. However, both parameters were changing as 
the approach was not stabilized. At 100 feet, the net thrust was about 5,000 pounds below 
the thrust needed to maintain a stabilized 720 fpm descent at Vref; the airspeed was 2 
KIAS below Vref and decreasing while the descent rate exceeded 720 fpm and was 
increasing. In addition, since the airspeed was now below Vref and decreasing, the 
aircraft's drag was increasing. The effects of the thrust deficiency and increasing drag 
were now predominant, and, unless the thrust was increased, the aircraft would continue 
to decelerate and the rate of descent would keep increasing. 

At 40 feet, despite the decreasing airspeed and increasing descent rate, the 
pilot reduced the thrust to idle. At 25 feet, about 2 seconds before touchdown, the pilot 
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began the flare maneuver and within 1.5 seconds he had applied almost full up-elevator. 
At this time, the airspeed was 126 KIAS and the descent rate was 990 fpm. During the 
last 20 feet of the descent, the elevator input produced a noseup rotation, and at 
touchdown, the aircraft's pitch attitude had increased about 1° to a 6° noseup pitch 
altitude. This rotation stopped the aircraft's vertical acceleration, but it did not produce 
a decrease in the rate of descent. 

Based on INS vertical speed data, at main gear touchdown, the sink rate was 
about 16.2 fps. The main gear became airborne about 0.5 seconds after touchdown; 
0.2 seconds later the nose gear touched down, and 0.4 seconds after the nose gear touched 
down the main gear touched down again. The sink rate at touchdown exceeded the 
aircraft's ultimate vertical speed limitation for landing (12.25 fps) and initiated failures at 
the fuselage locations described in this report. 

In summary, the evidence indicated that the pilot did not allow sufficient 
time, distance, and altitude on the final approach to stabilize his aircraft before reaching 
the decision height. Correlation of the pilot's statement with performance data indicated 
that, based on the temporary decrease in the rates of change in both descent rate and 
airspeed as the aircraft approached the decision altitude, the pilot believed that the 
approach was stabilizing and decided to land. Although the aircraft reached 100 feet with 
its indicated airspeed and descent rate within the parameters established to continue the 
approach, the aircraft was not stabilized on the descent. In particular, the net thrust was 
5,000 pounds below the thrust required to maintain the desired descent rate and airspeed. 
The pilot did not recognize that the approach was not stabilized. Although he sensed the 
increasing sink rate, he did not perceive its magnitude and he did not try to verify its 
magnitude by cross checking his vertical velocity indicator readout. The Safety Board 
believes that the pilot's failure to recognize that his aircraft was not stabilized on the 
descent at or before reaching 100 feet was the precipitating factor of this accident. 

The Safety Board also noted that, despite the criticality of airspeed and 
descent rate during the maneuver, the manufacturer's procedures developed for this test 
did not assign any crewmember the responsibility of monitoring these parameters as a 
backup to the pilot. Almost every air carrier procedure assigns the task of calling out 
variations in airspeed and sink rate to the non-flying pilot during the landing; however, 
these procedures were not required of the non-flying pilot during these tests. Since the 
investigation showed that a missed approach capability existed down to 50 feet, the 
Safety Board believes that if the procedure had required this back-up function and if it 
had been performed properly the accident might have been avoided. 

After checking to see that the aircraft and descent rate were within the 
prescribed limits at the decision altitude, the copilot transferred his attention outside the 
aircraft to familiarize himself with the visual picture of the final phases of the approach 
and landing. The procedures did not prescribe any precise monitoring duties for him. 

The pilot said he had instructed the crewmembers to " ••• speak up ••• " if they 
saw anything they did not like and he would then discontinue the test flight. With regard 
to the flight test engineers, it would appear that they interpreted the instructions to mean 
instrument malfunctions or reading errors that would invalidate the test results. 
Nevertheless, had any of the test flight engineers noticed and called the increasing 
descent rate to the pilot, his subsequent conduct of the flight might have changed. 

As previously stated, these landing distance tests are required by the aircraft 
certification regulations. The provisions of 14 CPR 25.125 and the applicable sections of 
FAA Order 8110.8 cited herein established the aircraft's landing configuration; how the 
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approach was to be flown down to 50 feet; and the limitations applicable to changes of 
thrust, speed, and aircraft configuration. With regard to the descent from 50 feet to 
touchdown, FAA Order 8110.8 states, "No changes in configuration, addition of thrust, or 
nose depression should be made after reaching the 50 feet height." Except for the 
requirement that " •••• the landing must be made without excessive vertical acceleration ••• ," 
no further specific limitation concerning procedures or performance are imposed upon the 
applicant for_ certification. With regard to what constituted "excessive vertical 
acceleration," the maximum rate-of descent for- the design landing weight is 10 fps; _ 
therefore, lllcDonnell-Douglas established 10 fps as the maximum allowable sink rate at 
which the landing data were acceptable. Thus, within these performance and procedural 
constraints, McDonnell-Douglas developed and established procedures and pilot techniques 
which would provide the shortest landing distance. 

In addition to the performance and procedural constraints discussed above, 14 
CFR 25.125(a)(5) states "The landings may not require exceptional piloting skill or 
alertness." The question then is whether the procedures used during these tests exceeded 
the subjective limitation imposed by this paragraph. The procedures used for the test can 
be divided into two phases: the approach to 50 feet, and the approach from 50 feet to 
landing. Since the approach procedure of almost every air carrier states that the only 
permissible additive to Vref speed that may be carried over the landing threshold of the 
runway is the wind gust correction factor, the test procedures used during the descent to 
50 feet were essentialy the same as those used during the line operations of most air 
carriers. 

On the other hand, the techniques used after leaving 50 feet require precise 
action by the pilot; thus, this portion of the maneuver required practice and repetition in 
order for the test pilots to acquire the needed proficiency and skill to perform the 
maneuver correctly. However, line pilots are not required nor encouraged to land their 
aircraft in a manner in which limit structl.:ral loads can be imposed on the aircraft 
because minimum landing distances, as established during the tes~ landings, are not used 
for line operations, but rather as the baseline for determination of operational runway 
requirements. The required operational runway length for landing at any given landing 
weight is derived by multiplying the certification landing distances obtained using these 
test techniques by 1.667; or stated another way, the aircraft can be stopped within 60 
percent of the effective length of the required landing runway length. Thus, a line pilot 
has a safety margin and is not required to replicate the stopping distances derived from 
these certification tests. 

Although the procedures used fer the certification test are not representative 
of the manner in which the aircraft is landed during routine line operations, the Safety 
Board is also aware that similar, if not identical, pilot procedures have been used to 
demonstrate the landing distances of almost all turbine jet engine powered aircraft 
certificated in the United States. The fact that these procedures have been used 
successfully during the certification of these aircraft indicated that, with practice, the 
test pilots have and can perform this maneuver successfully. Despite this, the Board 
remains concerned about the risks associated with the test maneuver. In order to produce 
the minimum air distance from 50 feet, the test pilot must land his aircraft at sink rates 
which are close to the aircraft's limit loads and which can, if the pilot is Imprecise, 
approach the aircraft's ultimate load limits; certainly a procedure which cannot be 
endorsed for any line operation. Under these circumstances, it would appear logical, and 
certainly safer, that these landing distances be determined in a diCCerent manner. The 
Safety Board believes that the landing distance determination should be conducted using 
procedures which are more representative of the way the aircraft is landed during line 

' 
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operations. IC the use of such procedures unnecessarily restricts the operational 
limitations of an aircraft beyond the present limitations required by 14 CFR 121.195, the 
Safety Board believes that both the certification demonstration techniques and the 
operational landing distance requirements should be reviewed to ensure that they provide 
safety during both certification and operation of the aircraft. 

3. CONCLUSIONS 

3.1 Findings 

1. The accident occurred during a certification test flight. 

2. The purpose of the certification test flight was to demonstrate the 
horizontal distance required to land and bring the aircraft to a full stop 
as prescribed by 14 CFR 25.125. 

3. The pilot techniques developed during the build-up flights were designed 
to provide the minimum landing distances. 

4. The pilot used the aircraft's HUD exclusively to monitor critical 
performance parameters during the approach and landing. The HUD 
system functioned normally during the accident. 

5. The decision height for continuing the approach to a landing was 
100 feet. 

6. The success of the maneuver was predicated on the the airspeed, descent 
rate, and engine thrust being stabilized before reaching 100 feet and 
then maintaining these stabilized values through 100 feet until the thrust 
was retarded to idle at 50 feet. 

7. At 100 feet, the airspeed and rate of descent were reading at or very 
near the values established for continuing the landing approach; 
therefore, the pilot did not perceive the need to start a go around. 

8. The pilot did not stabilize the aircraft at the targeted airspeed, descent 
rate, and engine thrust before reaching 100 feet. At 100 feet, the 
descent rate was increasing, the airspeed was decreasing and the thrust 
level was too low to sustain the aircraft at or below the maximum 
iillowable sink rates. 

9. The pilot failed to perceive the magnitude of the sink rate and therefore 
did not execute either a go-around or apply additional thrust during the 
flare to arrest and decrease the descent rate. 

10 The aircraft touched down at a sink rate which exceeded its structural 
limits and as a result was substantially damaged. 

11. The procedures and techniques used for the maneuver required a high 
degree of skill and alertness on the part of the test pilot. 

12. The minimum landing distances derived during the landing distance 
certification tests are multiplied by 1.667 to establish the operational 
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runway lengths required by the FAR for normal line operational landings; 
therefore, line pilots do not have occasion to use the procedures used 
during the landing distance certification test flight. 

3.2 Probable cause 

-The National Transportation Safety Board determines that the probable cause 
of this accident was the pilot's failure to stabilize the approach as prescribed by the · - · 
manufacturer's flight test procedures. Contributing to the cause of the accident was the 
lack of a requirement in the flight test procedures for other flight crewmembers to 
monitor and call out the critical flight parameters. Also contributing to this accident 
were the flight test procedures prescribed by the manufacturer for demonstrating the 
aircraft's landing performance which involved vertical descent rates approaching the 
design load limits of the aircraft. 

4. RECOMMENDATIONS 

As a result of its investigation of t:-tis accident, the National Transportation 
Safety Board recommended that the Federal Aviation Administration: 

Revise the procedures which are currently being used to demonstrate 
minimum landing distances for compliance with 14 CFR 25.125 for 
certification of transport category airplanes to: (a) provide a higher 
margin of safety during certification and (b) establish landing distances 
which are more representative of those encountered when an airplane is 
operated during air carrier service. (Class 11, Priority Action) (A-82-24) 

Upon adoption of revised procedures for demonstrating operational 
landing distances for compliance with 14 CFR 25.125, review the 
operational runway length limitations in 14 CFR 121.195 which are 
applied to certification landing distances so that they do not 
unjustifiably penalize the operational specifications of airplanes. (Class 
n, Priority Action) (A-82-25) 

BY mE NATIONAL TRANSPORTATION SAFETY BOARD 

Is/ JAMES E. BURNETT1 JR. 
Acting Chairman 

/sf FRANCIS H. McADAMS 
Member 

Is/ PATRICIA A. GOLDMAN 
Member 

Is/ G. H. PATRICK BURSLEY 
Member 

February 9, 1982 
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5. APPENDIXES 

APPENDIX A 

INVESTIGATION AND HEARING 

The Los Angeles Office of the National Transportation Safety Board was 
notified of the accident at 0730, on May 7, 1980. Two investigators were immediately 
dispatched to the scene, and were later joined by a performance specialist from the 
Board's Bureau of Technology in Washington, D.C. 

Parties to the investigation were the FAA and the McDonnell-Douglas 
Corporation. USAF Safety Officers provided assistance during the documenting of the 
aircraft wreckage. 

2. Public Hearing and Depositions 

There was no public hearing and depositions were not taken. 
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APPENDIX B 

PERSONNEL INFORMATION 

Pilot 

Pilot John P. Lane, 57, was employed by the l\lcDonnell-Douglas Corporation 
as an engineering flight test pilot. He held Airline Transport Piiot · Certificate 
No. 1433558 with airplane multiengine land, single engine land, and helicopter ratings. He 
was type rated in the 1\lcDonnell-Douglas DC-9 aircraft. :\Jr. Lane's first class medical 
certificate was issued October 8, 1979, and he was required to wear corrective lenses 
while exercising his airman's privileges. His medical certification had been issued more 
than 6 months before the flight; therefore, he was exercising the commercial privileges of 
his Airline Transport Pilot Certificate. According to the pilot, he was wearing his glasses 
during the flight. 

Mr. Lane had flown about 6,000 hours. He had flown 700 hours in DC-9 
aircraft, 265 of which were in the DC-9-80. He had been off duty more than 12 hours 
before reporting for this flight. 

Copilot 

Copilot Donald A. Alexander, 46, was employed by the FAA as a flight test 
pilot. He held Airline Transport Pilot Certificate No. 1310586 with airplane multiengine 
land, single engine land, and single engine sea ratings. He was type rated in Boeing 377, 
727, Lockheed 300, and :VIcDonnell-Douglas DC-9 aircraft. Mr. Alexander's first class 
medical certificate was issued April 29, 1980, with no limitations. 

Mr. Alexander had flown 6,500 hours. He had flown 40 hours in DC-9 aircraft, 
25 of which were in the DC-9-80. Mr. Alexander had been off duty for more than 
12 hours before reporting for this flight. 

_._ 

' 
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APPENDIX C 

PERTINENT FEDERAL AVIATION REGULATIONS 

14 CFR 25.125 Landing 

(a) The horizontal distanee necessary to land and to come to a 
complete stop (or to a speed of approximately 3 knots for water 
landings) from a point 50 feet above the landing surface must be 
determined (for standard temperatures, at each weight, altitude, 
and wind within the operational limits established by the applicant 
for the airplane) as follows: 

(1) The a:rplane must be in the landing eonfiguration. 

(2) A steady gliding approach, with a ealibra ted airspeed of not 
less than 1.3 Vs must be maintained down to the SO-foot 
height. 

(3) Changes in configuration, power or thrust, and speed, must be 
made in aecordance with the established procedures for 
service operation. 

(4) The landing must be made without excessive vertical 
aeceleration, tendency to bounee, nose over, ground loop, 
porpoise, or water loop. 

(5) The landings may not require exceptional piloting skill or 
alertr.ess. 

(b) For landplanes and amphibians, the landing distance on land must 
be determined on a level, smooth, dry, hard-surfaced runway. In 
addition--

(1) The pressure on the wheel braking systems may not exceed 
those specified by the brake manufacturer. 

(2) The brakes may not be used so as to cause excessive wear of 
brakes or tires; and 

(3) Means other than wheel brakes may be used if that means--

(i) Is safe and reliable; 

(ii) Is used so that eonsistent results can be expected in 
service; and 

(iii) Is such that exceptional skill is not required to eontrol 
the airplane. 

(c) For seaplanes and amphibians, the landing distance on water must 
be determined on smooth water. 

(d) For skiplanes, the landing distance on snow must be determined on 
smooth, dry, snow. 
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(e) The landing distanl!e data must indude I!Orrection fal!tors for not 
more than 50 perl!ent or the r.ominal wind components along the 
landing path opposite to the direction or landing, and not less than 
150 percent or the nominal wind components along the landing path 
in the direction or landing. 

(f) . lC any device is used that depends on the operation or any engine, 
and if the Iandin!( distance would be noticeably inl!reased when a 
landing is made with that engine inoperative, the landing distance 
must be determined with that engine inoperative unless the use of 
compensating means will result in a landing distance not more than 
that with each engine operating. 

. . 

14 CFR 121.195 Transport category airplanes: Turbine engine powered: Landing 
limitations: Destination airports. 

(a) No person operating a turbine engine powered transport category 
airplane may take off that airplane at SUC!h a weight that (allowing 
Cor normal consumption of fuel and oil in flight to the destination 
Cor alternate airport) the weight of the airplane on arrival would 
exe!eed the landing weight set forth in the Airplane Flight Manual 
Cor the elevation of the destination or alternate airport and the 
ambient temperature anti!!ipated at the time of landing. 

(b) Ex!!ept as provided in paragraphs (c), (d), or (e) of this sel!tion, no 
person operating a turbine engine powered transport C!ategory 
airplane may take off that airplane unless its weight on arrival, 
allowing for normal consumption of fuel and oil in flight (in 
accordanl!e with the landing distance set forth in the Airplane 
Fllght Manual for the elevation of the destination airport and the 
wind conditions antil!ipated there at the time of landing), would 
allow a full stop landing at the intended destination airport within 
60 percent of the effective length of each runway described below 
from a point 50 feet above the intersection of the obstruction 
clearance plane and the runway. For the pupose of determining the 
allowable landing weight at the destination airport the following is 
assumed: 

(I) The airplane is landed on the most favorable runway and in 
the most favorable direction, in still air. 

(2) The airplane is landed on the most suitable runway 
I!Onsidering the probab:e wind velocity and direction and the 
ground handling characteristics of the airplane, and 
C!onsidering other conditions such as landing aids and terrain. 

(!!) A turbopropeller powered airplane that would be prohibited from 
being taken off bel!ause it C!Ould not meet the requirements of 
paragraph (b)(2) of this section, may be taken off if an alternate 
airport is spe!!ified that meets all requirements of this section 
exe!ept that the airplane !!an ai!C!omplish a full stop landing within 
70 perl!ent of the effel!tive length of the runway. 

I 
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(d) Unless, based on a showing of actual operating landing techniques 
on wet runways, a shorter landing distance (but never less than that 
required by paragraph (b) of this section) has been approved for a 
specific type and model airplane and included in the Airplane 
Flight Manual, no person may take off a turbojet powered airplane 
when the appropriate weather reports and forecasts, or a 
combination thereof, Indicate that the runways at the destination 
airport may be wet or slippery at the estimated time of arrival 
unless the effective runway length at the destination airport is at 
least 115 percent of the runway length required under paragraph (b) 
of this section. 

(e) A turbojet powered airplane that would be prohibited from being 
taken off because it could not meet the requirements of paragraph 
(bX2) of this section may he taken off if an alternate airport is 
specified that meets all the requirements of paragraph (b) of this 
section. 
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++ 
<:----OPERATION >++< FILE DATA-----> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 80/0119-0 

++FROM STATE : UNITED STATES 
++ 

<:------WHEN-----·>++< AIRCRAFT DATA----> 
DATE : 80-05-02 ++ MASS CATEGORY : 27 00 I - 272 000 KG 
TIME :06:41 ++STATEOFREGISTRY:UNITEDSTATES 
LIGHT : DAYLIGHT ++REGISTRATION : N980DC 

++ 
< ----WHERE ---------->++<----DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : EDWARDS AFB ++ NC DAMAGE : SUBSTANTIAL 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : EDWARDS AFB ++CREW 0 I 0 6 0 7 
DESTINATION :EDWARDSAFB ++PAX 0 0 0 0 0 0 
OTHER DAMAGE : NO 

THE NC WAS MAKING A PERFORMANCE LANDING AS PART OF FAA CERTIFICATION 
TESTING. ON TOUCHDOWN THE EMPENNAGE 
SEPARATED AFT OF THE REAR PRESSURE BULKHEAD. THE FUSELAGE BUCKLED MIDWAY 
BETWEEN THE NOSE GEAR AND WING. THE NOSE 
GEAR AND TIRES FAILED ON IMPACT. FIRE WAS LIMITED TO THE NOSE GEAR ASSEMBLY. 

AN ENGINEER STANDING IN THE COCKPIT BROKE HIS ANKLE. 
DRN: THE APP WAS NOT STABILIZED AND THE CREW FAILED TO CALL OUT CRmCAL FLIGHT 

PARAMETERS. THE TEST FLIGHT 
INVOLVED DESCENT RATES APPROACHING THE NC DESIGN LOAD LIMITS. 

----EVENTS AND FACTORS----
1. EVENT I PHASE: HARD LANDING I LEVEL OFFffOUCHDOWN 
2. EVENT I PHASE: FIRE I POST-IMPACT 
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was to verify that the aircraft was  controllable and stable in ground effect with the 
landing gear doors open. 

According to the fllghtcrew, a standard preflight briefis% was conducted. In 
addition t o  the flightcrew, tie briefing was attended by BlcDonnell Doughs' chief 
engineering test pilot, various McDonnell Douglas rnthtenance personnel, and FAA and 

be performed were briefed from the applicflble flight card. According to the pilots, since 
McDon:1eD Douglas engineering persame:. The purpose of the  night and the maneuvers t o  

steering systems deactivated, their prineipl areas of concern durbg the landing were: 
the aircraft was to  be landed with its rudder hydraulic boost, antiskid, and nosewhee; 

(1) to insure that reverse thrust was applkd symmetrically; (2) to  obtain good nosewheel 
tracking since only the manu& rudder would be available for directional controlj and (3) to 
apply wheel brakes gently since there would be no locked-wheel protection. The copilot 
also stated that, if an overrun frppeared imminent, he was prepared to turn on the  electric 

pressure." The cockpit voice recorder {CVK) transcript showed that the copilot told the 
auxiliary hydraulic pump 'I. . .for use in the b r&s  if we were to run out of accumulator 

pilot that he would turn the aultikry hydraulic pump on &?@me the  pirot wanted i t  or 
anytime he (the copilot) felt it was neec!eC. 

The engine thrust reversers were checked and found to be operable before t h e  
engines were started. Tie nosewheel steering and centering systems were checked during 
taxi and all systems operated satisfactorily. The takeoff was  uneventful. 

The low approach md go-around were flown, the hyCraulic syst-ms were 
turned off, pressure was  bied down, the twdZer power switch was turned off, and the 
ianding gear was extended using the alternate extension system. According to the pilots, 
the flight characteristics of the aircraft with, the landing gem doors open during these 
maneuvers were "excellent" and ilightpath control was  accomplished "easily." A missed 
approach was then made during which the hydraulic systems were turned on and the 
landing gear was retracted. After the missed approach was completed, the lending gear 

the hydraulic systems weve turned off, and the  pressure bled down. The first attempt to 
was extended, :he aircraft was reconfigured for the  hydraulic systems inoperative landing, 

land without hydraulic pressure was rejected a h x t  800 ieet above the  ground (AGL) 
because the warning light for "parking brakes set" was lit. The flightcrew asked t h e  
company's chief en,giiaeering test pilot about this indication and were told that this is a 
normal indication when the antiskid system is turned off. The test flight w a s  continued. 

runway 21R €or t h e  approach and landing. The aircraft w a s  configure6 as follows the 
A normal traffic pattern w a s  flown, and the airccaft was aligned with 

landing gear was down and locked and the  landing gear doors were closed; the leading edge 
slats and trailing edge , f l a p s  were retracted; the rudder power seleetor lever was in the  
manual position; the automatic spoiler extension system was disarmed; the  :eft md right 
engine hydraulic pumps were off; the auxiliary hydrami? pump and hydraufic power 
transfer unit switches were off; the left and rig!lL hydraulic systems had been 
depressurized end their pressure gauges read zero; and t h e  left and right brake pressure 
gauges indicated brake accumulator pressure--Z,gOO psi. Based on this configuration, the 
aircraft's hydraulic systems were inoperative for the approach snd landing. The landing 
would be made without trailing edge flaps and leading edge slats; the spoilers wodd not 

in the manual operation m&e, rudder movement would be generated by aerrJdynarnEc 
extend automatically a t  touchdown nor could. they be extended manuall~r. Wit9 the rudder 

forces on the rudder control tab. However, brakes and thrust reversers coufd !X cpe:sred 
t'nrough each system's accumulstor pressures. 

- 
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The aircraft's estimated landing gross weight was 1'13,700 porn& the 
estimated center of gzvity was 33.4 percent mean aerodynamic chord; and the reference 
indicated airspeed ( x i  ef) for the cipproach was 183 knots (KIM). The final approach was 
flcwn on the ILS gli&path. According to the pilot, about 20 feet AGL, he retarded the 
thrust levers to the flight-idle position and a "soft touchdown" Was made just past the 
wresting cable, 1,831 feet beyond the landing threshold of the runway. The COPaOt 
confirmed the es t im~te  of the landing point and also said that the aircraft landed at 
175 KIAS. 

Accordiag to the pilot, he sel-ected reverse thrust at touchdown by rstating the 

symmetric deployment of the reversers and lowered the nose to the runway." The pilot 
piggyback regerse t k m t  levers to their "10 or 11 oWock position." He said he "noted 

said that he did not notice any asymmetrical reverse thrust tendencies or any directional 
deviation of the aircraft until the  nosewheel had touched down. When the nosewheel 
touched down, the  aircreft began an immediate deflection to the left. 

During an interview after the accident, the copilot stated that revErse thrust 
was selected when the main landing gear touched down, and the aircraft began to  &5ft to 
the left when the nosewheel touched down. However, during a later interview, he said 
that in retrospect he "sort of decided that it  (the aircraft's leftward drift) happened 
between main gear and nose gear touchdown. . . .[[ 
drift toward the left side of the runway, he depressed the right rudder pedal fully t o  

The Pilot said that, as the nosewheel touched down and the aircraft began t o  

correct the drift. He said that within a few seconds it became obvious that the use of just 
the rudder was not going to prevent the aircraft from running off the 3.eft side of the 
runway. He then tapped the right brake pedal, the right tires fasee: =end the aircraft 
began t o  yaw to  the right "strongly.lt 

The copilot said ;.hat when he saw thr': the left drift WFS not being corrected, 
he placed the auxiliary hydraulit pump snitch to the "on" position and notifieC;.the pilot of 
his action. Shortly theseafter, he "heard a right m a i r  wheel ti-e S!bw out and .the %kerf& 
began to turn to the right." 

The pilot said that he tried to stop the right turn and yaw with Ieft ruddsr m d  
then left brake, but ' I . .  .the airplane continued to yaw and track to the right." H e  said 

left rudder and left wheel brake "was now insufficient to counteract the right yawing 
that he tried to stow the reverse thrust levers a t  the fkst indication that  t h e  use I.?: the 

action." - 
the right, began a left skid, and with the nose pointing about 15' to the right of the  

Aecording to the copilot, after the right tire blew out, the aircraft turned to  

runway heading, it begsn to drift toward the right edge of the runway. H e  heard a left 
tire blow out 8s the skid and yaw continued. The aircraft continued to rotate to the right 

runway heading. Tie copilot said that tc his knowledge he did not n. . .touch the rudder 
and ran off the right side of the runway with its nose pointed about 90° to the right of the 

pedals, brakes, or crlniro! wheel during the accident." 

rigkt main gear and the nose gear separated from the aircraft. The aircraft came to rest 
After the aircraft left the pavement, the left main gear collapsed and the 

on i t s  lower fuselhge about 59 feet beyond the right edge of the runway and on a map-etic 
heading of 19'. The wreckage site was about 6,700 feet beyond the landing threshold of 
runway 21R: the coordinates of the site were 3249'N, and 114%7*W. 
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co,?sensus of their statements indicated that the thrust reversers began to deploy when 
Witnesses to the accident confirmed the pilots' description of the landing. The 

the main landing gear touched down, and they deployed fully before t h e  nosewheel was 
lowered to the runway. 

Injuries 

Fatal 0 0 'J 
Serious 0 0 0 
MinorINone - 3 - @ 0 
Total 

- Crew Passengers -- Otljers 

3 3 G 
1.3 Damage to f iwra f t  - 

The aircraft was damaged sw&tantially. 

1.4 Other Damages 

Not applicable. 

1.5 Personnel hfmmatiw 

Both pilots were qualified in accordance with existing regulations. (see 
appendix B.) Both pilots stated that this WRS the first time t k y  had ever attempted this 
test flight maneuver. This was the first flight of the day for the copiht; the  pibt  had 
flown earlier on the day of the accident, and the flight w a s  made in the accident aircraf:. 

t he  accident. 
Both pilots hsd been off duty more than 12  hours before reporting for duty on the &y of 

2.6 Aircraft Information 

Thc aircraft, a McDonneU Douglas 9C-9-85, %as owned and operated by the 

accordance with prescribed maintenance regtiletions an< procedures md had flown 6 h* 
compeny, and was an experimental certificated aircr8.f !... ' i h e  aircr,.f: was maintained in 

16 min at  the time of the aecident. 

The aircraft was powered by two Pratt & Whitney JT8D-209 engines which 
have a normal stetic takeoff thrcst rating of l.%,500 pounds and a maximum takeoff thrust 
rating of 19,250 pounds. The aircraft was within the prescribed weight and balance 
limitations for the flight. 

The review of the aircraft's meintensnce records revealed several Pilot Flight 
Inspection Report entries (Douglas Form 92-17-1) relating to reverse thrust discrepancies. 
These entries concerned malfunction of the system's indicator lights and thrust lever 
alignment problems. The maintenance records disclcsed that  actions to correct t3ese 
writeups had been taken. 

On June 19, 1980, the Form 92-17-1 for the flight before the accident 

left steering input." and, 'Ttem 4, Right reverser hangs up going into reverse at t h e  
contained the following writeup: "Item 1, Airplane pulls left during high speed taxi after 

interlock position." 
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The aircraft's rudder pedal steering mechanism had been disconnected in order 
to Perform a certification demonstration on the previous flight. The Inspection 
Discrepancy Report--Corrective Action (Douglas Form 92-42> contained 'the following 
entry ,with regard to item No. 1: "Pilot item No. I, Engn Act (Engineering Action). 
Reconnecttd per F4040A, Flight Development Engineering Order." This entry showed 
that the rudder pedal steering mechanism had been reconnected in accordance with t h e  
provisiocs and procedures of the cited order. The Fcrm 92-42 contained the  following 
entry with regard to item No. 4: '?tern 1, NTDF No. 251 (Not t o  delay flight No. 251)." . 

After the preflight briefing, the copilot met with the McDonneU Douglas chief 

previous flight was discussed. The chief engineering pilot asked tha t  an additional check 
engineering test pilot, During this meeting, the  nosewheel tracking pro9lem on the 

be made to ascertain whether the aircraft would taxi straight ahead without hydraulic 
power. The copilot said that he informed the pilot of this request; however, the test was 
not performed. According to the copilot, he forgot about the request until after the  

to perform the check, and the  pilot said he did not. 
aircraft had taxied into the takeoff position. At that t i a e  he asked the pilot if he wanted 

The copilot also said that he did not discuss the writeup concerning the right 
reverser with the pilot. He  said that this malfunction was  pointed out duri.lg tine preflight 
briefing and that the pilot had flown the aircraft on that flight. Therefare, h e  assumed 
that the pilot was "as aware of these discrepancies as I was." 

1.7 Meteorological Information 

The reported weather a t  the time of the accident was as follows: cleer; 
visibility 7 miles; temperature - 102,S0 F; wind - 280c a t  7 kns; altimeter 
setting -- 29.73 inHg. 

1.8 - Aids to Navigation 

Not Wevant. 

1.9 Comaunications 

X.,? relevant. 

1-10 Aerodrome Infixmation 

- 
southeast of Yuma, Arizona. The airport is served by five runways. Runway 21R is 

Yuma Znternational Airport, elevation 213 feet n.s.l., is Located 3 miles 

concrete surfaced, 13,300 feet long and 200 feet wide. The pavement was dry at the time 
of the accident. 

1.11 Flight Recorders 

The aircraf? was equipped with a Sundstrand Data Control digital flight 
recorder IDFDR), serial No. 2862, and a Sundstrand Data Control cockpit voice recorder, 
serial No. 9194. Neither recorder was damaged. Their recordirg media were re& at 
the manufacturer's Long Beach, California, facility and t h e  pertinent portions of the 
media were transcribed, examined, and verified by the Safety Board. 

The CVR readout was .c;>nducted ucder the supervision of Safety Board 
personnel. The shuttle-type CVR records forward for I5 minutes, then reverses and 
records in yeverse for 15 minutes. About 8.5 seconds after landing, the CVB went into 
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the  self-test mode. bi this mode, a short 400 Hz tme is applied, the  recorder reverses, 

The self-test reversal takes place about 2.5 minutes from the recorder's reverpe point, 
another tone is applisd ?o test the reverse track, and the recorder co-tinues in reverse. 

thus leaving about 5 minutes of 01s data on the tape. A complete CVR transcript was  
made by playing the tape to  the  first tone, then advancing the tape to  the next tone-- 
about a 5-minute interval--which signaled the continuation of the recording. 

In ad&:ion, the aircraft was equipped with an inertial navigation system (INS) 
and on-board flight test instrumentation which recorded the following performance 
parameters: nosewheel and main landing gear wheel touchdown; aircraft yaw rate and yaw 
acceleration; engine reverser operation; forward and reverse .:3rust expressed in engine 
pressure ratios (EPR); wheel brake system operation; flight control deflectiors; and a t ime  
baseline. Because of the availability of additional data, the  flight test instrumentation 

However, the DFDR was used to validate the on-board flight test instrumentation data. 
was used instead of the DFDR data to  correlate the various performance parameters. 

rur*#ay--which began upon application of the right brake--were used to reconstruct the 
The on-board instrumeniation data, INS data, and the tire marks on t h e  

groundtrack and timing of the landing roll. In orde: to locate the touchdown point, it was 
necessary to use INS data. The INS velocities were used to obtain a calculated aircraft 
groundtrack. With some minor adjustments to these velocities, the integration produced a 
track which closely matehed the actual ground track after brake application. Since the 
known groundtrack was matched so well, the Safety Board assumed that the calculated 
groundtrack from touchdown time to  the  time of the right brake application was a valid 
reconstruction of the actual ground-track. The data showed that between 1848:47.8 and 
1848:48, the main landing gear struts compressed slightly, returned to their neutral 
position, then compressed again. Thereafter, the struts did not return to their neutral 
position. Simultaneous with the slight initial compression of the main landing gear stru. -, 
the  aircraft's longitudinal accelerometer depicted a longitudinal deceleration, indicating 
that a slight skip had occurred. The final compression of the main landing gear struts 

for the poundtrack calculritions. The INS data showed that the ai:crsft traveled about 
occurred a t  1848:48.9, and this time was used as t.he time of main landing gear touchdown 

runway. Since the physical evidence showed ,hat the aircraft center of gravity left the 
4,785 feet along t h e  runway before its center of gravity crossed the right edge of the 

runway about 6,520 feet beyond the landing threshold, main landing gear touchdown 
occurred about 1,735 feet beyond the landing threshold of runway 21R. The calculated 
point 'was within 96 feet of arresting cable and closely approximated the pilot's and 
co2ilot's estimate of xain landing gear touchdown. (See appendix C.) - 

During the  simulated hydraulic failure established for the test flight, the 

landing and rollout: manual rudder, main wheel braking (limited by hydraulic sccumulatar 
following aircraft controls and systems were available to the pilot for use during the 

pressure), reverse thrust, and limited nosewheel steering afte; +he auxiliary hydraulic 
pump was turned on. In addition, the nosewheel w a s  castering during the initial portion D f  
the landing roll, thus providing some directional stability. 'Therefore, the instrumentation 
data cited herein reflect either the operation of these systems or the operation of systems 
which affect these systems. Unless otherwise noted, all times citcd hereafter represent 
the time in seconds after main landing gbar touchdown; the distances, in parentheses, 
represent the distance in feet beyond the runway's landin? threshol'd; and unless otherwise 
spezified, the amount of movement of the rudder and rudder control tab are expressed as 
hingcwise 57g~lar deflections. Their direction of movement is depicted by the position of 
their trailing edges either left or right of the centerlines of t h e  vertical stabilizer and 
rudder, respectively. 

f 
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These data showed that the aircraft approached the r eway  with -i ts 'nose 
digne-3 about 4' right of the  rwway heading. About 3 seconds before .touchdown, the 
m-lder was defleckd a b u t  '2' left and the aireraft began to yaw left about l'/seeond : 

. ~ ? , ' )  

toward ti.- runray heading. A t  15 feet AGL, the thrust levers were retarded to  their . - <':::~:; 
forward idle position. The aircraft landed near the run.vsy centerline, about 173 me, . ' , ., 
and its descent rate was less than 100 fprn. The aircraft's attitude at  touchdown was aS , . 

follows: pitch--5' aircraft noseup; ro&-0.5' left wing down; heading--2' right of mmway 
heading correcting back toward runway heading; and sideslip-2' left. Beginning at main . ' 

landing gear touchdown, a 20-pound push force was exerted on the elevator co'lumn, and . ' 

this force remained relatively constant wtil 4 seconds after the,'nosewheel touched down. 
About 1 second after touchdown, the rudder was returned to  neutral as the aircraft . ' :. 

continued to correct trmard the runway heading. 
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About 1 second after main landing gear touchdown, reverse thrust be& to  
increase on both engines; however, about 1 second later the thrust on each engine began 
increasing at  different rates. Six seconds after main landing gem touchdown (at 
3,470 feet) and coincident with nosewheel touchdown, reverse thrust had reached 
1.60 EPR on the left engine and 1.38 EPR on. the right engine. These levels created a 
2,725-pound thrust differential and a nose left ynwiag moment of 37,800 foot-pounds. 
The aircraft had decelerated to 155 KIM, and about 2 seconds to 2.5 see09 before the 
nosewheel touched down it had developed a yaw acceleration of 29fsecond to  the left. 
About 1 second after the  left yaw began, the pilot applied f~*% Fight rudder pedal. The 
rudder control tab w a s  deflected 20' to 22' 'left, and the  rudder wuas deflected 12' to 13' 
right. 

. .  
.~ 

. .  

WheG the nosewheel touched down, the aircraft's nose was la left of the 
runway heading? the rudder was still deflected 12' to 13O risht, and the yaw acceleration 
had stopped. However, the sircraft continued to y8.d left at 2'f second. The pilot applied 
the rig'lt brake for 0.5 second, released it, and then almost immediately reapplied the 

off, the  right main gear wheels (Nos. 3 and 4) 'kxked up an6 began to skid, leaving marks 
brake with continuous 2,350 psi right brake prfssure. Since the antiskid had been turned 

on the runway. Two seconds later, 8 seconds a i 2 r  touchdown (at 4,000 feet)), the No. '3 
tire blew out. 

yawed about 4 O  left of the runway hea6ng. About 0.1 second earlier the copilot had 
When the No. 3 tire failed, the rudder was deflected 13'right; the aircraft was 

turned the auxiliary hydraulic pump on. Almoj t  simultaneously with the tire failure, the 

reverse thrust began ta decrease. 
right engine's reverse thrust began to increase, and shortly thereafter, the left engine's 

- 
A t  8.8 seconds after touchdown (at 4,180 feet), the No. 4 tire S e w  out. The 

rudder was still 13" right, the reverse thrust on tbe left engine had decreased to 1.39 EPR 
while on the right engine it had increased to 1.63 EPR. The aircraft had yawed about 

thrust was restored on the left engine, and the thrust decreased to forward idle. 
5'lefP of the runway heading. Within 0.5 seconds after t h e  No. 4 tire failed, forward 

When the No. 4 tire blew out, the &craft had decelerated to 139 WAS, 
Almost sinuitaneously, the aircraft began to yaw right, and within 1 second the yaw ra;e 
wes 7'/second. Shortly after the onset of the right yaw, the rudder began to  move left 
and the reverse thrust on the right engine began to decrease. 

At 11 seconds after touchdown (at 4,680 f*et), the aircraft had decelerated t.0 

about 10' left. The right reverser was out df the engine's exhaust and the engine was 
130 KIA.$, the rudder control tab was deflected 22O right, and the rudder was deflecte.d 
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.and i t  was  yawing right about 6°/second. Although the rudder control tab remained at 2Z0 
producing 128  EPR foruard thrust. The aircraft's nose was 3 O  right of the runway heading 

rignt deflection, as the aircraft continued to yaw right and decelerate the rudder began t o  
move right. About 1.5 second after the right reverser had been removed from the 
exhaust, the engine's :bust had decreased to forward idle where i t  remained until t h e  
aircraft came to rest. 

Shortly after the aircraft started to yaw right, the pilot applied the left brake 
for about 1 second and then released it. About 12  seconds after touchdown (at 
4,920 feet), the  pilot reapplied 1,500 psi of left brake pressure. The aircraft had 
dece3eral.ed t o  about 129 MAS, t he  nose was 11' right of the runway heading, and the yaw 
rate begyn to decrease, A t  14.6 seconds after touchdown (at 5,480 feet and at  118 WAS), 
the  tires on the two left main gear wheels (NLA 1 and 2) blew out. The aircraft's nose was 
about %Ir right of the  runway heading. The right yaw rate had decreased; however, after 
the  Nos. i and 2 tires blew out the right yaw rate began to increase. 

Between 1 2  seconds and 18.6 seconds after touchdown, the  aircraft 
decelerated from 129 KIAS to about 36 KIAS and its nose rotated from llo right to about 
43' right of the runway heading. During this interval, the  rudder control tab remained 
deflected about 24O to 26O right; however, the rudder began to  trail in the streamwise 
direction. A t  18 seconds after touchdown, when the aircraft's nose was about 38O right of 
fhe runway heading and a t  8 0  HAS,  the rudder had deflected to about 23Oright. 

The aircraft Continued down tine runway skiddir.g to the left and rotating to 
t h e  right. At 2 1  seconds after touchdown (6,565 feet), the aircraft's main landing gear 
skidded off the right edge of the runway. The aircraft3 nose pointed 78O right of the 
rlinway heading when the  landing gear left the pavement. After it left t h e  runway, the 
aircraft continued to slide and rotate to ?!-,e right until it came to rest. 

cockpit camera operating at a film speed of 1 frame per second. The cockpit camera log 
In addition to the  data retrieval systems, the aircraft also was equipped with a 

disclosed that a t  touchdown the pilot was moving the reverse thrust levers eft and both 
engine reverser unlock lights were on. One second after touchdown, both engine reverse 
thrust lights were on and both engine EPR gauges read about 1.05 EPR. At  3 seconds 
bfter touchciown, the EPR readi?gs on both engine have increased to 1.13 EPR. A t  
5 seconds after touchdown, the reverse thrust reading cn the left and right engines were 

instrumentation data concerning this part of tine flight, and both sources cor-oborste 
1.58 EPR and 1.35 EPR, respectively. The camera data corroborate the other 

witness statements concerning the operatlon of the reversers. 

1.12 - Wreckage and Impact Xnformaticm 

1,900 feet beyond the landing threshold of runway 21X. (A l l  distances herein are 
The first tire marks attributable to  t.he accident aircraft were located about 

expressed in feet beyond the landi2g threshold of runway 21R-) Starting a t  4,000 feet, the  

and at 5,500 feet, pieces of tire subb,er and carcass were fourtd along the left side of the 
first pieces of tire rubber and carcasses were found along t h e  right slde of the runwey, 

runway. About 3,500 feet, ?he rub>e? and wheel markings showed that the aircraft began 

fuselage was displaced about 10 feet left of the runway centerline. Thereafter, the  
to drift left. of the runway centerline. A t  5,500 feet, the centerline of the aircraft's 

aircraft. began to track toward the right side of the runway and its rate of movement to 
t h e  right increased as the  landing roll continued. During this movement, the  aircrsft 
began rotating to the right and i t  entered a left skid. 
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About 6,310 feet, the nosewheel left the runway pavement wi*% the ai rcrdes  . ' 

, .  

nose pointing about 54* to the right of the runway centerline. About 6,565 feet, the main 
gear left  the pavement. The aircraft continued sktdding left and rotating t o  the right i n .  

the sandy soil and came to rest with its ncse pointing almost 186' from the directi.on.of 
landing. During its off-runway movement, the aircraft sank into the soil, the left  main 
landing gear collapsed into its wheel well, the right main gesr separated 51 an outw%d 
direction from its main attach points, and the nose gear strut ana wheel t=isted off the 
nosewheel assembly. ~~ 

The main lsuing gear wheels were damaged by contact with the runwag. 
surface after the tires failed. The blown out Nos. 1 and 2 tires remained on their respec- 
tive wheel rims. Smail sections of the outboard rim edges were broken out on'both sides 
of each wheel. 

. . .  
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The Nos. 3 and 4 tires separated from the wheel rims. The No. 3 wheel rim 
was worn flat for about 3 inches. The No. 4 wheel rim was worn flat for about 5 inches, 
and a 10-inch edge of the rim was broken out on the oppcsite side of the wheel from the' 
worn spot. 

systems and were found to function normally; no hydraulic fluid leakage was observed at 
All four brake assemblies were tested on the aircraft's left and right hydraulic 

any of the pistons. The brake assemblies were disassembled and the ratating &is, 
pressure plates, 6112 back plates examined. Examination revealed no evidence of any 
preexisting malfunction or failure. The examination reveeled evidence of discoloration, 
grooving, smearing;, and the transfer of 3iction material from t h e  rotating to  the 
stationary discs. Some of the drive links 0'1 the rotating discs of the Nos. 3 and 4 brake 
assemblies ha2 been milled down to the p i n t  of failure. 

. .  

. .  

remainder of the damage to the aircraft was inflicted after the landing gear separated 
Except for the damage to the la?din& gear and main gear wheels and tires, the 

from the aircraft. The undersides of the fuselage and wings were damaged as t h e  aircraft 
slid along the grmnd and the fuselage skin and longerons has buckled on the lower 
fuselage between fuselage stations (FS)-484 snd -588, and between FS-1114 and -13G7. 

Examination of t h e  empc-nnege disclosed missing fasteners, §kin separation, 
and minor skin buckles in the area of the vertical stabilizer. The horizontal stabilizers, 
elevators, and trim surfaces were nor damaged; however, there was interference between 
the surfaces of the upper tailcone and adder,  which w a s  caused by structural damage tc 
the tailcone efter the landing gear failed. 

stowed, and the No. 2 engine revarser was dpoloyed. The thrust reverser system was 
The examination of the engines disclosed that the No. 1 engine reverser was 

examined after both engines were removed from the aircraft, and both thrust levers and 

respeetive engines was intact. The examination of the linkages and actuators of both 
reverse thrust levers operated free!y from the cockpit. Their continuity t o  their 

thrust reversers were connec:ed to a hydraulic power test panel and they operated 
thrcrt reversers did not reveal any evidence of preexisting malfunction or failure. Both 

normally; there was no evidence of ar,y binding at  the interlock position. 

Both fuel controi units were removed snd tested at  Hamilton Standard, Inc., 

Board and in accordance with the manufacturer's acceptance test procedures. The 
Long Beach, California. The tests were conducted under the supervision of the Safety 

calibration end operational parameters of both units were found to  be within the 
manufacturer's specifications. The tests did not disclose any evidence of failure or 
malfunction. 
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The following pertinent readings and control positions were n3ted. 
The cockpit controls and instruments were docxmented after the  accident. 

Control/Instrument 

Engine fire hmdles 

Stabfizer tr im 
Landing gear haiandle 

Spoiler/speed brake Lver 
Rudder power lever 
Thrrst levers 
Reverse thrust levers (Piggybacks) 
Left engine hydraulic pump switch 
Right engine hydraulic ptimp switch 
Hydraulic power transfer unit pump switch 
Hydraulic auxiliary pump switch 
Hydraulic pressure gauge, left 
Hydraulic pressure gauge., right 
Antiskid system 

position/Setting 

Both pulled 
Down 
lo noseup, switch-normal 
Eetracted position 
NManUal 
idle 
S ‘.owed 
Oif 
LOT? 
Off 
On 
Zero 

Off 
2,700 psi 

1.13 Medical and Pathological Information 

Not relevant. 

1.14 Fire - 
fuel on-board t h e  aircraft distributed as follows: left main tank--8,195 pounds, center 

At  1834, 15 minutes before the accident, there was  28,985 p m d s  of jet-A 

underside of the wings and the bottom of the fuselage, there was  no evidence of any 
wing tank--12,760 pounds; and right main tank--8,030 pounds. Despite the damage to the 

spilled fuel and there was no fire. The airport fire department arrived on scene as the 
flightcrew exited the Srcreft. 

1.15 survival Aspects 

The integrity of the cockpit and cabin areas was not compromised dlxing the  
accident sequence. After the  aircraft stopped, the pilot shut dow, the engines an2 the 
flight test engineer opened the forward passenger entry door on the left side of t h e  
aircraft. All three flightcrew members exited throtqh the open forward passenger door. 
It was not necessary to EO the evacuation slides. 

control effectiveness under varying levels of forward ar.d reverse engine thrust. In 
During the investigation, tert maneuvers Were conducted to determine ruddar 

addition, the capability of the brake accumulator to sustsi;: antiskid on braking operation 
with all hydraulic systems inoperative w a s  evaluated. 

1.16.1 EL* Effectiveness - 

operation--powered &nd manual. The right hydraulic system supplies hydraulic pressure 
The rudder zystem of the DC-9-80 aircraft has two modes of 

to  the rudder for the powered operation. I f  the .Uj. 2 engine driven pump fails, t h e  
electric auxiliarj hydradic pump is available to pressurize trte right system, and finaxy, if 
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the presswe in the right system is lost, the left system can pressmize the right. system 
through the operation of the hydraulic power transfer unit pumps. 

. .  

During powered rudder operation, t he  rudder control tab is locked 
hydraulicdly. Rudder pedal movement activates tine rudder and tine locked control tab is 
faired with and moves with the rudder. Hydrnulic power to  the rudder may be shut off SY . . . 

placing the  rudder power control handle on the control pedestal in the manual position. 
When hydraulic power to the rudder control unit is shut off or when the hydradie pressure 
drops to about 950 psi, the rudder aotomarically reverts to manual operation, unlocking 
the rudder ccntrol tab. 3 light on the cockpit overheed annunciator panel comes on to 
indicate manual rudder operation. 

Ijuring manual rudder operation, rudder pedal movement operates the rudder 
control tab. Aerodynamic force on the eontrol tab moves the rudder; thus, in grder t o  
deflect the trailing edge of the rudder to the left, the control tsb's trailing edge is 
deflected right. Performance data showed that when the  rudder pedal is depressed to  its 
full travel position, the control tab is deflected a t  least 22'. 

application of excessive rudder contrcl, a rudder throw limiter is installed. As the 
in order to protect the empennage from overload in case of an inadvertent 

aircraft's airspeed increases, the system decreases the amount of rudder travel available 
from a b u t  22O to about. Z.SQ. During aceelerstion, rudder throw is unrestricted to 

throw will increase until reaching 22" at 157 knots. 
176 knots then will gradudy reduce until reaching 2.5O at 300 knots. Oa deceleraticn, t h e  

vertical stabilizer and static pressure inside the tailcone. Since t h e  tailcone is vented by 
The inputs to  the rudder system are total air pressure from a pitot tube on the 

side louzers lozated in an area of ambient pressure during all fcrward thrust conditions, 

be'.ween the total and ambient air pressures--which is proportional to airspeed--operates 
the statin pressure inside the cone is also ambient under these conditi.ons. Thc difference 

the  rudder thrtxv limiter. 

After the accident, the effectiveness of the rudc'er systems during gro,md 

conducted before and after t he  accident or extrapolated from the data recorded on the-e 
operatioils was evaluated. The data herein were obrained either from test flights 

test flights. The control capability of tae rudder d d n g  both powered and manual 
operatior. was evaluated for various symmetric and asyrnwetric thrust conditions as  wei  
as the forward idle Thrust condition. Yawing sccel,?ration was derived and correlated with 
airspeed, rudder deflection angles, and reverse thrust E P 3  s2ttin.p. 

Direc?icr!4 contro1:abllity a t  various levels of symmetric forward and reverse 

steering rendered inoperative. Heading changes were made by rudder inputs alone. The 
thrust was determirmed by performing left and right turns with rudder pedal nosewheel 

velues recorded durmg The tests were corrected to represent the yaw acceleration that 
would have been generazed at  maximum rudder defiection. The following table shows tbe 
yaw accelerations gmerated by the powered rudder at 140 knots equivalent 
airspeed - ?,/(KEAS) and at 90 KEAS: 

- 21 Calibrated airspeed corrected for compressibility. 
-- 
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Thrust 

Forward Idle 
Reverse Idle 
1.3 EPR Reverse 

3.5 
2.5 
1.7 

1.1 
1.5 

0.35 

The manually operated rudder generated the foilowing yaw accelerations: 

Thrust 

Forward Idle 
Reverse Idle 
1.3 EPR Reverse 

2.9 
2.55 
1.75 

1.3 

0.35 
1.1 

The curves between t.he 140 KEAS and 90 KEAS points were essentially linear for both 
modes of rudder operdtion. 

The flight test data showed that at 1.6 EPR symmetric Feverse thrust and at 

were not obtai..led for higher speeds. Tests were not conducted to obtain data for the 
109 KE-AS, the powered rudder control effectivenes was zero. Deta for this thrust level 

manual rudder a t  1.6 EPR symmetric reverse thrust. 

Direction& eontrol capability of the aircraft for the powered and manual 
modes of rudder operation with asymmetric thrust applied was determined with one 
engine at forward idle thrust and the other at various reverse thrust EPR settings. 

un t i  ful l  rudder input was required to maintain the aircraft's heading for that particular 
Rudder pedal nosewheel steering was  rendered inoperative and the airspeed was decreased 

thrust level. The tests disclosed that in  the powered niode a i  140 KEAS directional 
control could be maintamed with 1.52 EPR asymmetricel reverse thrust, whiie at 90 KEAS 
directional control could be maintained a t  1.23 EPR reverse thrust. In the manual mode, 
directionai control a t  140 KEAS and 90 KEAS could be maintained at 1.45 EPR and 
1.2 EPR reverse thrust, respectively. These tests we-e conducted to evaluate rudder 
effectiveness during an engine-out condition and to depict a conservative level of rudder 
effecti\.:ness since t h e  tests were conductee with the opposite engine a t  forward idle 
thrust. However, because of the nature of Liese asymmetric reverse thrust tests, t3e 
rudder whs  deflected away from the disturbing effects of :he reversed engine; this was 
not true in the  case of the accident aircraft, since both engines were delivering reverse 
thrust during the rollout. 

During the powered rudder portion of the syn.netric reverse thrust tests, the 
operation of the  rudder limiter was evaluated a t  the  following leveis of symmetric reverse 
thrust: 1.3 EPR, 1.6 EPR, and 1.8 EPX. The test data indieate that as the level of reverse 
thrust increases, the static pressure inside and outside the tailcone decreases below 
ambient pressure while tota: pressure remains essentially the same. Thus, the 
differentid pressure sensed by the rudder throw limiter is increased, since the pressure 
differential sensed by the limiter is a function of the level of the applied reverse thrust 
and airspeed. The test data indicate that at speeds between 138 KIAS to 180 MAS and 
during symmetrical. reverse thrust operation, the rkdder limiter systenl restricted the 
rudder deflections from 15.4O to 17.4O, or a k u t  2 O  to 5O less than the design limits. 

The rudder limiter affects both t h e  powered and manual modes of the rudder 
weration. The data retrieved from the accident aircraft showed that with about 1.3 EPR 
(right engine) and 1.6 EPR (left engine) reverse thrust applied and between I58 KIAS and 
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140 =AS, full rudder pedal application produced a right rudder deflection of llD to 62.5- 
hingewise. Thus, t h e  data indicate that the manual rudder deflections during the accidenb 
were restricted, compared to the deflections of the power& rudder, by about 4.4O to 4.2:. 
Iiowever, based on the available data, the Safety Board cannot determine if this resulted.. ' 
f n m  the operation of the rudder limiter or a degradation in. cerodynamic hinge moment ' , 

caused by the effect of thrust reverser outflow on the rudder control tab. 

These data show that vertical stahilizer and rudder effectiveness increase as . . .' 

airspeed increases; thus, yawing acceleration generated by rudder deflection varies 
direct!y with airspeed. While interference caused by reverse thrust'operation (tail 
blaking) decretses the effectiveness of the rudder, the magnitude of the interference at 
a given level of reverse thrust will vary directly with airspeed. The degree of tail 
blankicg is a function of reverse thrust levels and airspeed, and is dependent on thrust 
reverser geometry and its relative position to the  vertical fin and rudder. 

In addition, test results also showed the effect of speed on runway directional 
control. T h s e  data were expressed as available control moments derived from the 
manual rudder, nosewheel steering, and differential wheel braking (antiskid system 

data showed that the available -u3der control moments deceased f ron about 
operative) a t  va:ious speeds between 0 and 150 knots with no reverse thrust applied. The 

wheel braking produced a control mcment of about 200,000 foot-pounds at 150 .mots and 
300,000 foot-poun& at 150 knots to a t w t  36,000 foot-pounds at 50 knots. Differential 

this increased to tibout 290,000 foot-poua3s at 10 knots. The nosewheel steering produced 
a control moment of about 200,000 foot-pounds throughout the cited spezd range. 

reverse thrust on a wet runway. Since the runway was dry at the time of the accident, 
Data also depicted the available control moments with symmetric 1.9 EPR 

the data concerning nosewheel steering and dif 'erential braking would not be particulmly 
relevant. However, the avallable control moment developed by the manual rudder. was 
150,1300 foot-pounds at 150 knots, and this decreased to zero at 70 knots. 

1.16.2 Antiskid System and Hydraulic Ac%zmulatots 

After the accident, the  brake accumulator was evaluated to determine if it 
would permit antiskid system operation during the landing roll with the hydraulic systems 

steady applicatioe of the. brakes with the antiskid system in operation and that the 
inoperative. The test showed that. the accumulator's capacity was sufficient to sustain 6 

aircraft could be stopped safely in this canfigura:ion. 

1.17 Other Informatien 

1.17.1 Engine Ttmst Reverser System 

respective hydralllic systems. Each reverser system is equipped with an eccumulator to 
The left and cight engine ihrust reversers operate on pressure supplied by their 

supply operating pressure in the event of a total loss of hydraulic system pressure. When 
the thrust reverser levers are moved toward the  reverse thrust pcsition, the reversers 
unlatch and start to extend. As the thrust reverser unlatches, a latch switcti allows the 

levers from being mcved beyond the idle th:ust position while the reversers are in transit. 
engine reverser unlock light to illuminate. An interlock prevents the thrust reverser 

thrust light, t h e  interlock is removed, and reverse tt??ust can be applied as desired. Thrust 
When the reversers are extended, a reverse-extended switch turns on the engine reverse 

reverser actuation time is about 2 seconds. 



locations, and thrust configurations. However, the JT8D-209 engine installations on the 
All DC-3 aircraft have essentially identical empennage configurations, engine 

Series 80 aircraft are larger than those on previous series De-9 aircraft. Its target 
reversers are a b u t  1.5 feet farther aft  than those on the previous series, and the  
reversers are rotated 1.5' inboard. Extrapolation of test flight data showed that at the 
same levels of symmetrical reverse thrust, the yawing acceleration produced by maximum 
ritdder deflection w a s  similar for the series 80 aircraft and previous DC-9 aircraft. The 

effectiveness of the  rrerticai stabiiizer and rudder cf any DC-9 aircraft. 
data showed that  the level of reverse ~hrust was the n;ajor variable afrecting the 

The JTSD-209 engine produces about 2,000 to 1,500 lhs more thrust than the  
engines or. the earlier DC-3's. Despite the increase in engine thrust for tile DC-9-80 
aircrdt, the total amount of thrust reverser lever travel available to  the pilot has 
remained the same as in the earlier DC-9 series. This has increesed the gain or sensitivi:y 
of the thrust reverser levers since smaller lever deflections command greater change-, in 
thrust levels. 

Flight test data on previous DC-9-80 flights indicated that asymmetric 
reverne thrust encounters were a problem. After the accident, the thrust reverser rigging 
procedures (production and maintenance) were modified. Although the modifications dc 
not change the  sensitivity of the thrust !ever system, they here designed to reduce the  
likelihood of asymmetry encounkrs dwing the application of reverse thrust. 

1.17.2 Nosewheel Stee- System 

The nosewheel steering system consists c.f two independent control valves and 
two actuating cyiinders--left and right--that are supplied hyarauiic pressure from 
seperate sources. The left and right actuating or steering cylinders receive pressure from 

steering system will function normally with one hydraulic system operating. Nosewheel 
their respective hydraulic systems. Except for slight reduction in steering angle, the 

steering is controlled by either the steering wheel or the rudder pedal. The nosewheel can 
be turned 82* !eft or right by the steering wheel and lTo left or right by the rudder pedals. 

pressurized and both steerbg. wheel and rudder pedal steering became avaiiable. 
When the auxiliary eiectric hydradic pump was turned on, the right system was 

2.17.3 DC-9-80 Certification Procedures - 

Air Iiegulations (CAR) and Special Conditions thereto issued by the FAA.  One of these 
The earlier DC-9 series aircraft were certificated under Part 4b of the Civii 

special conditions required that "The airplane must  be shown by test night to be capable 

This demonstration was pePformed successfully with the DC-9-10 and -30 series aircraft. 
of continued safe F:ighi and lcnding wi th  a complete failure of the hydraulic? system." 

With regard to the DC-9-80, McDonneil Douglas elected tc show compliance 

Conditions No. 25-95-WE-27. One of the special conditions contaiaed therein required 
with the later eirworthiness standards of 14 CFR Part 25. The FAA then issued Special 

that McDonneil Douglas show by flight test that the aircraft was ' I . .  . capable of 

specinl condi'cion only requires McDonnell Douglas to demonstrate that the aircraft can be 
continued safe flight and landing with a complete failure of the hydraulic system." This 

flown and landed safely with this malfunction. There is no requirement to stop the 
aircraft wit.hin a specified distance; however, according to the FAA, the aircraft must  be 
stapped within :he confines B€ a runway of reasonable length. 
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In addition, the certification regulations required McDonnell Doughs to  .. 

demonstrate 'I. . . by analysis or test, or both. . ." that the aircraft was capable. Of 
continued safe flight snd landing under any possible condition of the thrust reverser. This 
was  demonstrated on the earlier series aircraft with and without nosewkeel steering, and 
the tests were completed with no reported difficuities. On the DC-9-30 aircraft, the 
landings were made with the  rudder pedal steering mechanism disconnected. Two l a n d i w  

manual mode. After main gear toucbdown, both engixes were piaced in reverse thrust, 
were made with the rudder in powered mode, and one landing was made with the rudder i? 

takeoff thrust was t'nen applied and the fuel to  one engine was cut off. The test fligh'c 
report stated, "Directional control was appiied by the pilot until the aircraft began to  
deviate w-th full rudder as the speed decreased. Ths rate of deviation was not considered 
exceslve end the airplane was controlled by reducing power on t3e operative enpine." All 
t ha t  the  regulations required wes a subjective judgment by the test pilots that the airsraft 
m u l d  be controlled safely, and they concluded that it was. As a result Of these 
dernonstrztions, McDonneU Douglas included a caution note in the Airplane FZght Manu& 
(Ak.31) of all DC-9's to reduce reverse thrust if directional control diffieulties were 
encountereti while operating with reverse thrllst applied. 

With regard to the DC-9-80, Special Conditions No. 25-95-WE-27 required 

could be 't. . . safely landed and stopped with a critical engine reverser deployed." These 
McDonnell Douglas to establish 'I. . . by night and ground tests . - ." that the DC-9-80 

tests were underway but had not been completed at the time of the accident. However, 
the tests conducted after the  accident showed that the aircraft eould maintain directional 
control with reverse thrust settings ranging from 1.52 EPR to 1.2 EPR on one engine and 
:he other engine in forward idle thrust. 

The results of the compiete hydraulic system failure demonstrati?ns on the 
euIier DC-9:s were as follows: The DC-9-10 report stated, "The lateral control 
characteristics during the approach were normal. The touchdown speed was 150 !sots. 
The airplane was controllable during landing with no difficulties experienced dcring the 
landing roll-out. There was a slight directional sensitivity experienced which was caused 
by sli&nt asymmetrical thrust being applied. This was controllable when the pilot 
Toncentrated on the EPK (engine pressure ratio). With the brake system on manual 
{anti-skid off) there was braking nvailable tc tine end of the  landing roll with 6,000 feet of 

satisfactory." 
runway used. Under these conditions the airplane controllability was considered 

1.55 KIAS. Light to moderate braking and reverse thrust were used during the roll-out 
The DC-9-30 comments were as follows: 'The airplane touched down a t  

utilizing approximately 6,800 feet of runway. Controllability during the approach snd 
i.mding was normal and no unusual characteristics were experlenced during the 
dsmonstraticn." 

Neither the certification regulations nor the special conditions required a 
quantitative measurement of the precise amount of yawing acceleration produced by the 
vertical stnbilizer and rudder; all that was required was a subjective evaluation that the 
aircraft could be controlled safely. According to  the  test pilots who had Clown thase 
engineering certification test flights, the aircraft could be contt.olled safely. 

demonstrations were evaluRted before they conditcted the DC-9-80's complete hydraulic 
According to McDonneU Douglas, the data obtained during these certification 

sys?em failure demonstrstion. These data did not disclose anjj problem t h a t  indicated a 
need to conduct a more extensive evaluation of the aircraft's controllability during the  
lendkg rGll, and they did not consider it to  be a high risk fac:or. Accordingly, the flight 
cards for DC-9-8O's complete hydraulic system failure demonstration were prepared, 
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based on the same procedures used succesfuUy in the  demonstrations conducted with the  
series -10 and -30 aircraft. 

experimental certificate; therefcre there was no approved AFM in existence. The 
A t  the time of the accident, the aircraft w a s  operating pursuant to an 

procedures to be used on the hydraulic system inoperative landing were contained on the 
flight card prepared by McDonnell Dougias. This card contained the procedwes which 
would eRable the pilots to conduct the flight in a manner that would insure that regulatory 
compliance would be demonstrated. 

program was to dztermine if the procedures and pilot techniques that were applicable to 
According to IvlcDonnell Douglas, one of the purposes of the certification 

the DC-9-50 could be ustd to fly the  DC-9-80. While there was  no approved DC-9-80 
APX in existence, a preliminary -80 AFM w a s  being developed and evaluated as the 
certification pro5:nrn progressed. The prel-minary AFM contained procedures and pilot 
techniques for tile DC-9-80, 9s well as FAA-approved De-9-50 information. McDonnelI 
Douglas stated that  the pilots conducting the PAA certification test program were briefed 
tha t  these -50 pilot techniques applied to the DC-9-83, and that, unless otherwise 

AFM's should apply. In addition, the pilots were briefed that these proeedures were, until 
briefed, the pilor techniques outlined in the preliminary AFM and in previous series PC-9 

shown otherwise, She best guidelines for proper pilot technique. With resrrrd to the  

during reverse thrust operation, this cautiosnary note was contained in the AFX of every 
technique to reduce reverse thrust if directional control problems were encountered 

DC-9 series aircraft. In addition, two FAA engineering test pilots stated that it was 
common knowlege that the application of reverse thrust on. tail-mounted engines can 
create directional contzol problems; therefore? if this occurs, reverse thrust should be 
reduced. 

The flight card prepared for this demonstration contained the airspeeds to be 
flown, the procedures required to configwe the aircraft for the test properly, the system 
gages and warning lights that werz to be monitored, and then directed "Use reverse thrust 
and minimum braking." The approved pocedures in previous DC-3 AFWs concerning the  
application of reverse thrust after landing stated, in part, "Reverse thrust  may be used as 
soon as practical after touchdown." 

At  the preflight briefing before the  accident flight, the  procedures contained 
on the flight test eard were amplified. The briefing covered brake appli:ation technique, 
the necessity to app1.y reverse Chrust symmetiicaliy and to  establish nosewh2el tracking. 
During the briefing the copilot also advised the pilot t h a t  he would turn the electric 
auxiliary hydraulic pump on if there was  any doubt about stopping the aircraft. However, 
the  briefing did not discuss or establish crew coordination teehhiques to monitor the 

of priority for the application of reverse thrust and nosewheel touchdown; and it did not 
engine aeceierstic:n during the cpplication of reverse thrust; it did not establish any order 

include any review of pilot techniques or c*ew coordination items to be used in the went 
they enco::r,lered any directional controi problems during t h e  landing roll. 

r .  ;+ 

after the m i n  lerrdiig gear touchdown, that he '*. . .ndled syrnnetric depbyment of the 
d L L h  regard to the use of reverse ihust ,  the pilot stated that he ap@d it 

reversers and lowered the ime to the runway." H e  said that, after the Nos. 3 and 4 tires 

counteract the right yaw. "The aircraft continued 'io yaw to the right arid track to the 
failed and t h e  aircraft began to ysw to the right, h e  applied ieft rudder and brakes to  

left. rudder and brake was now insufficien; to counteract the right yawing action." 
right, I attempted to stow the reverse thrust levers ( ~ t  the first indication that the use of 
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1.173 Postaccident Actions 

On August 21, 1980, ?he hydraulic-systems-inoperative certification test 
flight which resulted in the accident was reflown. However, as a result of the 
investigation conducted after the, accident, the flightcrew procedures were revised. Also, 
since the DC-9-80 has larger wheel brake accumulators and a more advmced antiskid 
system than the DC-9-10 and DC-9-30, the DC-9-80, with a complete failure of its 
hydraulic system, could be stopped safely with its antiskid sjjstem in operation; therefore 
the revised procedures required the antiskid system to be on for landing. The procedures 
&sed dtt-ing the second test were as follows: 

Make positive main gear touchdown to minimize flcat; 

Lower the nose immediately after main gear touchdown and after 
nosewheel touchdown apply the brakes smoothly to full pedal 
deflection; 

. .  

~. 
. .  .. 

Set thrust symmetrically to the idle reverse detent. Do not use 
asymmetrical reverse thrust to maintain directional control; 

control. Maintain the maximum possible steady brake pedal 
Use rudder and differential brsking as required for directional 

deflection to minimize accuz-dator pressure lcss; 

Maintain symmetrical idle reverse thrust until the aircraft is 
stopped, unless higher symmetrical reveze thrust is required by 
existing conditions; 

Do not try to taxi the aircraft. 
Maiatain n a x i m u m  possible breking until the aircraft is stopped. 

Iil addition, a card, containing procedures to be used in the event directional 
controls problems cccurred after landing, was developed end inserted in the Eight card 
package. The card contained pilot techniques concerning the activation of the hydraulic 
systems, the antiskid system, and thrust management. The procedures and pilot 

stop the aircraft or reject the landing, reconfigure the aircraft and then takeoff. 
techniques were designed to eneble the flightcrew to regain directional contyol and either 

met certificatio;. stm.dards. As a result of this test, the hydsauiic-systems-inoperative 
The sbsequent Certification test flight was conducted without incident and 

landing procedures for DC-9-80 flighterews were changed. The new procedures 
incorporate the techniques used on the second test flight. In addition, the flightcrew 
procedures concerning the use of reverse thrust on normal landing were amplified. The 
new procedure re&& 8s follows 

REVERSE THRUST - GROUND OPERATION 

Reverse thrust may be applied to the idle revers2 thrust detent when t'ne 

proceed as follows: 
nase gear is firmly on the ground. When reverse thrust is verified, 

Set thrust symmetrically above 60 knots to 1.fi EPR and below 
60 knots to i:Ue reverse thrust detent unless higher thrust is 
dictated by existing conditions. 
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During reverse thrust operation, should difficulty be experienced in 

attempt to maintain directional control by using asymmetric 
maintaining directional control, reduce thrust as required. Do not 

reverse thrust. 

Reverse thrust operation when operating on wethlippery runways or with 
one engine in reverse. 

After nose gear contact, apply down elevator and apply reverse 
thrust to idle reverse thrust detent. After reverse thrust is 
verified, gradually increase reverse thrust as required. 

During reverse thrust operation, should difficulty be experienced in 

Do not attempt to maintain directional control by using 
maintaining directional control, reduce reverse thrust as required. 

asymmetric reverse thrust. 

2. ANALYSIS - 
procedures. The review of the maintenance records disclosed two pilot discrepancy 

The aircraft was maintained in accordance with prescribed regulations and 

reports which were relevant to the accident maneuver. One stated that the right engine's 
reverser "hangs up" at  the interlock position when "going into reverse"; the second stated 
that the aircraft pulled to the left "after left steering input." The camera log disclosed 
that both engine reverse thrust lights illuminated at  :h.e same time and the onboard flight 
instruments showed that reverse thrust began increasing on both engines simultaneously. 
Since neither of these actions could have occurred with the right engine inter'ock in 
place, the Safety Board concludes that the interlock operated properly when reverse 
thrust levers were placed in the reverse position. 

Although the copilot had been asked to check the aircraft's nosewheel tracking 

examination of the nosewheel steering system did not disclose any evidence of any 
with the hydraulic system turned off, this check was not performed. The postaccident 

preexisting malfunction or failure; however, the nosewheel's tracking capability could not 
be determined. 

The flightcrew was certificated properly and was qualified for the flight; 
however, neither pilot had performed a hydraulics-systems-inoperative landing. 

Investigation revealed thst  the sequence of events which led to the accideat 
began with the application of reverse thrust on landing. Despite the fact that both pilots 
understood that two principal areas of concern were to establish good nosewheel tracking 
and to insure the reverse thrust was applied symmetrically, these objectives were no: 
.sccornplished. The piiot's statements and the evidence showed that they monitored the 
reverser system indicator lights and assured themselves that both lights on both engines 

increase after the interlock cleared and reverse thrust was applied to the engines. The 
were lit. However, the evidence showed that they did not monitor the reverse thrust 

produced& left yaw moment of 37,800 foot-pounds and a left yaw acceleration of 
asymmetric thrust increase went unnoticed. As a result, the asymmetric reverse thrust 

P/second*. 

right rudder pedal and held this input for 5 seconds. During this time interval, the 
About 1.5 seconds before the nayewheel touched down, the pilot Bpplied hard 

aircraft decelerated from 160 MAS t o  136 KlAS and the rudder deflection was about 12Q 
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to 13O right. The test data showed that, either due to the action oi the rudder limiter Or a 
degradation in aerodynamic hinge moment caused by the effect of reverse efflux Oa the 
rudder control tab, t h e  rudder deflections were about 7O to  goless  than the design l imits Of 
the rudder. The yaw acceleration stopped after the rudder was applied, but the  aircraft 
continued te yaw to the left a t  'i"/second. 

Although the pilot attempted to zorrect the yaw with opposite rudder and then 

out. 9t, or just before, the time the No. 3 tire blew out and about 2 seconds after he 
wheel braking, the source of the yawing moment was not reduced until tine No. 3 tire blew 

began to apply differential braking, the pilot began to increase reverse thrust on the right 
engine. During this period the aircraft was decelerating from about 155 =AS. The test 
data showed that  at  140 KEAS, the manual rudder could prodase yaw accelerations Of 
1.75"/second2 aJ 1.3 EPR symmetric reverse thrust; 2.6'/second at reverse idle ti?rUSt; 
and 2.g0/second at forward idle thrust. These yaw eci '.eratiow increase with increased 
speed, Thus, had the reverse th-ust Seen deereased, t..: potential to  restore directional 
control would have been increased. The date indicated that had the pilot reduced the 
reverse thrust on both engines to idle there was  sufficient rudder control effectiveness to  
develop a yaw acceleration t o  the right and, based on the timeliness of this ZOrreCtiYe 
action, directional control of the aircraft might have been regained. Because Of the 
variables involved in this action--the speed a t  which the thrust levers were retarded, the 
amount of thd thrust reduction, and engine spool down rates--it is difficult to state witin 
certainty that this action would have been successful. Zlowever, the data indicated that 
had the reverse thrust been reduced to idle at the time the pilot first resorted to 
differential brakiiig it was highly probable th8.t he could have regained directional control 
and kept the aircraft on the rtnway. While the data also indicated that this capability 
existed up to t h e  time the Nos. 3 and 4 tires blew out, the probability of regaining control 
would have been reduced because the aircraft had yawed farther to the left and Was 
clcser to the side of the runway. 

proper pilot techniques for the management of reverse thrust on the DC-9-80 in this 
Although there were no FAA-approved procedu-its in ex'.stence governing the 

situation, the eviSence showed that the procedilres and pilot techniques used on the  
X - 9 - 5 0  and earlier DC-9 aircraft unless otherwise briefed, spplied to the DC-9-80. The 
AFM's of the previous series DC-9's ceutioned the pilot to reduce reverse thrust if he 
encountered directional control difficulties while in reverse thrust and the tyidence 
disclosed that this recommended pilot technique had not been countermanded. 

engines, the onset of the  directional control difficulty should have suggested that the 
Considering the pilot's experience in both DC-4 aqd other aircraft with tail-mounted 

reverse thrut; be reduced, if not before, then certainly coincident with the application of 
differential braking. 

However, instead of reducing the reverse thrust, the pilot tried to augment his 
rudder and brake inputs by manipulating reverse thrust. just  before the KO. 3 tire Slew 
out, he increased reverse thrart on the right engine, and 1 second later he retarded tne 
left reverse thrust lever and then placed i t  in the forward thrust position. Therefore, 
after the No. 3 and 4 tires had failed and the aircraft began to tea& toward the right side 
of the runway, the left engine was producing 1.14 EPR forward L h r u s t  while the righi 

generated. In addition, the copilot turned the auxiliary hydraulic pump switch on and 
engine was producing 1.67 EPR reverse thrust and a right yawing moment had been 

restored full pressure to the right hydraulic system. A t  that moment, the right rudder 
pedal was depressed fully and the nosewheel turned to' the right. The evidence showed 
that the copilot inadvertently placed the adjacent engine driven hydraulic pump witch on 
the  right engine to the low position when he activated the auxiliary pump switch; 
however, since the auxiliary pump restored full pressure to  the right system, the 
activation of the  engine driven pump switch had no effect on t h e  system. 
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Therefore, the pilot's mismanagement of the reverse thrust epplication &vas 
the precipitating factor which prodJced the accident; however, the reasons why he did so 
need to  be examined. 

The procedu-es for the hydraulics-systems-inoperative landing for the series 
80 aircraft were essentially the same as those used with the series 10  and series 30 
aircraft. However, because of the increased thrust capability of the -209 engines, their 
reverse thrust output a t  any given EPR setting was higher t h m  ths t  produced at  similar 
EPR settings in the earlier aireraft. The effect of this increased peverse thrust on the 
directionel control capability of the rudder had not been quantitatively determined before 
the accident; therefore, neither the mmufacturer xior the pilots were aware of the 
decrease in rudder control effectiveness at  the higher reverse thrust levels generated by 
the -209 engine. Once the aircraft had landed, directional control of the landing roU w a s  
to be maintained by the rudder and wheel brakes. In addition, some directional stability 

that the pilot was to use Teverse thrust and minimum braking," and it did nct restrict the 
was  afforded by the castering nosewheel after it touched down. The fLight card stated 

amount of reverse thrust he could Ge, Once reverse thrust was applied, the effectiveness 
of one of the two main methods of maintaining directional control was decreased in direct 
proprtion to the miount of reverse thrrlst applied. Since the antiskid system was 
inoperative, L?ing wheel braking to  maintain directional control, particularly at high 
speeds, wouI.5 have required a high degiee of alertness and skill in order to obtain a 
change in heading without destroying the tires. 

The pilot techniques required to carry out the procedures on the flight card 
were discussed at  the preflight briefing. As a result of the briefing, the pilots stated that 
they kneii thst it was important to establish good nosewheel tracking and to insure that 
the reverse thrust was applied symmetrically. However, the lack of knowledge concerning 
t h e  effect of revsrse thrust on the vertical stabilizer and rudder affected the adequacy of 
the briefing. The degradation of rudder control effectiveness a t  high reverse thrust levels 

thrust application critical. The briefing did not alert the pilots t o  this fact nor did i t  
qade the  amount of reverse thrust applied and the manner and timing of the reverse 

establish techniques to insure that these objectives could be carried out. The briefing did 
not limit the amount of reverse thrust the piiot could use and it did not establish an order 
of priority between 'the increase of reverse thrust above idle a d  nosewheel touchdown. 
Had the procedure required that the nosewhee: be lowered to the runway before reverse 

would have helped counteract the effects of the asymmetric reverse t'nrust and perhaps 
thrust w a s  increased above idle, nosexheel tracking would have been established which 

limited the yaw acceleration and resulta?t yaw rate. 

The procedures used during this demonstration were essemially the same as 
those used during the successful DC-9-10 an< DC-9-30 demonstrations. These were 
successful because, except for the slight reverse thrust asymmetry which occurred during 
the DC-9-10 demonstration, little or no reverse thrust asymmetry was intrcdwed during 
the landing rolls. Despite the fact that the preflight briefing before this Cemonstration 
emphasized the importance of applying reverse thrust symmetrically, this objective was 
not accomglished. If this had been. done and the initial reverse thrust asyrr.metry had not 
been introduced, the 3C-9-80 demonstration would have been completed successfully. 

vertical stabilizer and rudder at  various levels of reverse thrust were nor emducted until 
The test9 which identified and quantified the control effec'riveness of the 

after the eccident. Despite the fact that the applicable certificaticn regulations did not 
require the manufacturer to  conduct this type of testing, the Safety Board was concerried 
as to whether the da?a obtained during the Certification of the earlier DC-3 series 
aircraft shorrid have alerted McDonnell Douglas to a need tu go beyond the evalciatior. 
standards contained in the applicable certification regulations and pecforn? quantitative 
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testing before the accident occurred. The DC-9's certification history contained O d Y  one 
demonstration wherein the effects of reverse thrust on the aircraft's directional Control 
elicited a comment from a test pilot. The test report concerrjng the DC-9-1o's 
hydraulic-system-inoperative certification test flight noted that a ". . sljght directionat 
sensitivity. . ." was experienced and that it wes caused by the appficstion of " . . . Slight 
asymmetrical reverse thrust." However, the remainder of tlne report noted that thfJ 

the aircraft's ' I .  . . controllabi2ity was cansidered satisfactcry." The remainder of the 
pilo: did not experience any contrd difficulties during the landing roll, and he stated that 

certification data, concerning the aircraft's performance with a complete hydraulic 
system failure and during landings with one engine thrust reverser deployed an5 the other 
stowed, showed that the test pilots considered the aircraft to be controllabie under those 

problem mea: therefore, they did not believe there was any necesity to conduct a more 
conditions. Acmrding to McDonneil Douglas, the certification data did not indipate a 

extensive evaluation of the effects cf reverse thrllst on the control capability Of the 
vertical stabilizer and rudder. Given the evidence available to McDonnell DOugkS, the 
Safety Board does not believe that this decision was imprudent. 

concerning the effect of high levels of reverse thrust on the control effectiveness of the 
In si;mmary, because of the lack of data a t  the time of the accident 

rudder, the test flight procedure did not limit the amount of reverse thrust the @Sot could 
use and thereby insure that some degree of rudder effeetiveness was retained during the 
landing roll. In addition, the proceduye did no6 require. that the nosewheel be lowered to 
the rwway before the pilot was permitted t o  increase reverse thrust above rever7e idle. 

during subsequent testing the procedure should have established this seqtence. During the 
With regard t o  the latter requirement, we believe that even without the data obtained 

preflight briefing the pilots were apprised of the necessity to  establish good nosewheel 
tracking. Considering the landing configuratim of the aircraft, the briefing should have 
established pilot techniques which insured that the nosewheel was down and tracking 
before exposing the aircraft to the possibility of an asymmetric thrust occurrence. 

The Safety Board also believes that even without the results of the 
postaccident tests the 2rocedures used for the certification test flight were inadequate in 
two other srees. Given the earlier encounters with thrust asymmetry during the DC-9-80 
certification testing program, flightcrew coordination procedures to monitor the engine 
acceleration during the application of reverse thrust should have been formulated and 
incorporated in the procedure to guard sgainst this occurrence. Finally, there was no 
procedure or briefing which discussed, reviewed, or established pilot techniques to be used 
in the event directional contra1 was compromised during the landing ..oil.  since the 

possibilities of encountering directional control problems during the landing roll were not 
aircraft wes t o  be landed without nosewheel steering and without the powered rcdder, the 

remote. Procedures and pilot techniques to recognize and then recover from an encounter 
of this type should have been discussed and established. 

- 

The Safety Board, therefore, concludes that the procedures used for the 

to limit the amount of reverse t'nrwt to be used after touchdown c m  be attributed to the 
certification flight were not adequate and were causal to the accident. W h i l e  t he  failure 

lack of quantitative data concerning rudder performance, the Other areas discussed above 
were foreseeable before the accident flight and the procedures developed for the 
certification test flight should have incorporated pilot techniques to  protect the 
flightcrew and aircraft from their occurrence. Notwithstanding the inadequacy of t-le 
procedures, the Safety Board believes that the pilotls attempt to  retrieve direction&. 
control of the aircraft by using esymmetrical reverse thrust was a causal factor to the 
acciderd. Once the yaw developed, despite the fact that the applicable prccedws 
required that reverse thrust be reduced, the pilot did not reduce reverse thrust. Izr--%ead 
he attempted to regain directional control of the aircraft by applying asymmetrical 
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reverse thrmt and aggravated ':he out-of-control condition of the aircraft. This was  the 
i l n d  factor timt aade the ac&dent inevitible. 

lmding without hydraulic sysrem pressure were revised. According to the procedures 
As a reslllt sf tb.5 rests conducted after the accident, the procedures for 

developed after the aeciden;. the initial action reqllired of the pilot on landing is to 
'lower the nose immediarely eiler main gear touchdown.. . ." The two major differences 
between the new procedures m i  the old involve the use of reverse thrust ar,d main wheel. . 
braking. Under the nsw proeekres, the 0perati.m Qf the reversers is prohibited until 
after the nosewheel contacts the runway, and thereafter reverse thrust will be mzintained 
at idle 'I. . . .unles5 higher symmetrical reverse thrust is dicteted by existing conditions." 
This change either removes CST decreases the possibieity of any pilot action adversely 
affecting the direction63 stability of the aircraft during the landing roll. It also enhances 

the reverser efflux in the vicinity of the empennage. 
the rudde: effectiveness during the Xgh speed portions of the landing roll since it lessens 

The original procedure required the pilot to use wheel braking without antiskid 
protection, if necessary, for directional control. However, the revised procedures require 
the mtisKd system to be on, The pilot can now. apply full brake pedal deflection to stop 
the a h r a f t  and, if neeessay, to maintain directional control. With the antiskid system 
operative, the risk of a tire blowout is removed almost completely. On August 20, 1980, 
the  certiiication test flight was reflown rasing the new proced-ares. The test flight was 
completed successfully. 

The Safety Board also notes that as a result of the tests eocaucted during the 
investigation of this accident, the procedures concerning the normal ianding of ihe DC-9- 
80 aircraft have been modified. The revised procedures delay the application of reverse 
tbxust until after the nosewheel is on the ground and specify limits on the  amount of 

reverse thrust must he reduced to idle. 
reverse thrust to be applied and the indicated akspeed during the ianding roll at  which 

In conclusion, the Safety Board notes that. one of the purposes of the 
ceXification proeedure is to identify aircraft handling characteristics wNch can cause 
problems for the flightcrews. In this iiistance, the certification testing served a good 
purpose. The accident, though imfortunate, highlighted an aircraft control characterastic 
which required additional examination and led to appropriate testing. The additional 
investigation quantified the effect reverse thrust had on the  control capability of t!?e 
vertical stabilizer and redder. As a result of this adaitioml data, the emergency 
proeedslres for landing the DC-9-80 with a complete hydrwdic system failure were 
changed; the DC-9-80's normal landing procedure was  changed; and, mcst important, 
these positive benefits were accrued before the aircraft ectered line operations. 

1. When the accident cccurred, the aircraft was on an certificaticn :est 
flight to demonstrate that the aircraft could be controlled adequately 
and landed safeiy with a complete hydraulics system failure. 

2. This was the first  time either pilat had performed a hydraulics-systems- 
incperstive landing. 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

The manufacturer had not conducted tests to determine the P e c k  

on rudder'control effectiveness; therefore, there was no .quantitative 
effect the increased level of reverse thrust of the  JT8D-209 engine had 

information available on the effect this increased thrust would have on 
the directional control capability of the DC-9-80's rudder. 

The preflight briefing a d  flight cards used for the test maneuver Were 
inadequate. They did not include. the steps to be taken to insure tiit 
good nosewheel tracking +?as obtained; did not l imit the use Of reverse 
thrust; and did not assign the copilot the specific task of monitoring the 

reverse thrust. 
engines while tiney were accelerating to their commanded levels Of 

Reverse thrust was applied within 2 seconds after t h e  main landing gem 
touched down and before the nosewheel touched down; the engines di6 
not accelerate at the same rate, and neither pilot observed t h e  
asymmetric levels of reverse thrust. 

The aircraft was yawing left at 2°/second before the nosewheel touched 
down, and this rate cont,inued sfter the aosewhel touched down even 
though the pilot applied full right rudder pedal. 

The pilot used asymmetrical reverse thrust , to assist the rudder in an 
attempt io restore direetional control. The use of asymmetrical reverse 

procedures in the prelirnimry airplane flight nanm:. 
thrust under the existing cwiditiors was contrary to the prescr iM 

The pilot agplied the right wheel brakes to regain diieetional control, 
and the Nos. 3 and 4 tires blew out. 

Parformance data indicated that direction& controi of the aircraft 

before :he Nos. 3 and 4 tires blew out. 
might have been recovered if thrust had been redueed to  reverse idte 

The revised procedures for landing with the hydraulics systems 
inoperative require the nosewheel to be lowered to the runway before 
applying rsverse thrust, the use of reverse thrust to  be limited to rev- 
idle unles higher is required, and the m'tislcid .$>%tern to be left 
operative. 

3.2 Prokeble Cause 
- 

of this accident was the  inadequate procedure established for the certification test night, 
The National Transportation Safety Boar5 determines that the probable @use 

and the pilot's mismmagement of tFmst following the initill Ioss of directionnh control. 

4. RECOIMWENDATiONS 

Accordingly, the National Transportation Safety Board recommends tha t  the Federal 
Aviation Administration: 

Incorporate the following information into the DC-9-80 Aircraft Flight 
Manual under the abnormd hydraulics-oct landing section and the 
normal lsndings on wetlslippery runways section: 

. 
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The maximum rudder effectiveness available is sdbstantidy 
reduced during reverse thrust operation as follows: 

Engine Thrust 
Setting 

Forward Idle 103 
Reverse Idle 65 
1.3 EPR (Reverse) 25 
1.6 EPR (Reverse! minimal 

- */Rudder effectiveness &so becreases with decreasing &speed. 

carefully monitor and maintain symmetric revers: thrust to 
When reverse thrast levels sboge reverse idle are used, 

avoid adverse yawing moments. (Class II, Priority Action) 
(A-81-104) 

Incorporate the following information into tine DC-9-80 training manlids 
and training program under t he  flight control and landing sections: 

When thrust reversers (located just forward of +he vertical 
stabilizer) are used during landing rollout, the  exhaust gases 
from the engines me deflected by the thrust reverser buckets 
in such a manner that the free-stream airflow over t h e  
vertical stabilizer and rudder is blocked, reducing the 
effectivieness of these surfaces. A t  a nominal airspeed 02 
100 K L G ,  the reduction ir, rudder effectivexsss with 
increasing symmetric reverse thrust levels is shown bebbV.u. 

Engine Thrust 
Setting 

Forward idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Effectiveness Avaiisale fperce&- 
Maximum Xcdder "/ 

100 
65 
25 

minimal 

- */Rudder effectiveness also decreases with decreasing airspeed. 

On. a dry runway, directional control is easily menta ined  by 
differential antiskid braking and nosewheel steerir,g. 
However, under adverse conditions such as a slippery runway 
with rain, snow, or ice, when ersswir?ds reduce the breking 
effectiveness of the  gear on the upwind wirrg, or when 8 %gh 
speed landing is rmde with both iiy&au?ics systems out (Le., 
flapsl'slats retracted, ground spoilers, rudder hydraulic -st, 
nosewheel steering ai? rendered inoperative, and brske 
antiskid systems limited by hydra*ulic accumulator prEssurel, 

of directienal stability and control during the high speed 
the vertical stabilizer and rudder will be the primary source 

portion of the Landing rollout. Under these conditions, it  is 
important to make allowance for the adu'erse 

, 
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effects of reverse thrust on the effectiveness of the vertical 
stabilizer and rudds .  

The cwkpit thrust reverser levers in the DC-9-80 are more 
sensitive (i.e., command incyeased amounts of thrust per 
degree of movement) than previous DC-9 models because of 
the greater thrus: range of the engines on the DC-9-80. The 
higher sensitivity of th? cockpit thrust reverser levers make 
selection of symmetric reverse thrust more difficult than on 
previous models; therefore, careful attention should be given 
to selecting and maintaining symmetric reverse tinrust levels 
to avoid sdverse yewing moments. (Class 11, Priority Action) 
(A-81-105j 

Require that DC-9-80 landing-approved simulators incorporate act=& 
aircraft characteristics including the  decrease in vertical stabilizer and 
rudder control effectiveness as a function of en@e revmse thrust 
levels. The flight test data =sed should be raicen from 3lcDomell 
Douglas report MDC-JXIOS. F i v e  14; Yawing Acceleration Drre to 
?)iaximum Rudder, Power ON, and figrrre 15, Yawing Acceleration Due to  
4laximo.m Rudder, Manual, should be used for sprne t r ie  reverser 
configurations for thrmt values from forwerd idle to 1.3 Eli: f e v e i s .  
Data similar to that  in figure 71, Effect of Reverse Thrust on 
Directional Controi, should be derived and used for a2 lqx?e& a116 
symmetric reverse thrust settings. Control effec?ivenes h a  E 
syminetric 1.3 EPR to a symmetric 1.6 EPR should decresse t o  ZG5- 

For asymmetric reverse thrust conditions, the data in figwe 20, 
Controllability with Asymmetric Reverse Thrust, should Be us&. 
(Class 11, Priority .4ction) (A-8l-lG6f 

incorporate the following information in the DC-9 series -10 thmdgh -30 
Aircraft Flight ?&nut& under the abnormal hydraulics-out landing 
section and the normal landings on wet/slippery runways section: 

The maximum rudder effectiveness available is substantidy 
reduced during reverse t!rrust operation as follows. 

Engine Thrust Meximum Rudder 
Setting Effectiveness Available ( p e x e n t b  */ 

Forward Idle 
Reverse idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

- * i Rudder effectiveness dso  decreases with decreasing airspeed. 

iClass I:, Priority Action) (+-Sl-]W) 

lneorporate the following information in the DC-9 series -10 through -50 
Training Manuals and.F’rograins under the flight control and landing 
sections: 
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When thrust reversers (located just forward of the vertical 
stabilizer) 8re used during landing rollout, the exhaust gases 
from the engines are deflected by the thrust reverser buckets 
in such a manner .that the  free stream airflow over the 
vertical stabilizer and rudder is blocked, reducing the 
effectiveness of these surfaces. A t  a nomina airspeed of 
100 K I S ,  the reduction in rudder effectiveness with 
increasing symmetric reverse thrust levels is shown below, 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 si% (Reverse) 
1.6 EPR (Reverse) 

Effectiveness Availabk (percent 
Maximum Rudd?- 

100 

45 
63 

15 

- */ Rudder effectiveness also decreeses with decreasing airspeed. 

On a dry runway, directional control is easily maintained by 

However, under adverse conditions such as rain, snow, or ice 
diffewntial antislcid >raking end nose-ahee? steering. 

braking effectiveness of the gea? on the upwind wing, or 
making the  runway slippery, when crosswinds reduce the 

systems failed (i.e., flaps:’siats . retracted; ground spoilers, 
when a high speed landing is made with both hydraulic 

recdered inoperative; manual brake system limited by 
rudder hydraulic bmst, nosewheel steering, brake antiskid all 

rudder will be the primary source of directional stability and 
hydraulic accumulator pressure), the vertical stabilizer and 

control during the high speed portion of the landing rollout. 
Under these conditions it is important to make ullowsilce for‘ 
the adverse effects of reverse thrust on the effectiveness of 

(8-81-108) 
the vertical st.abilizer and rudder. (Class 11, Priority Action) 

Require that  DC-9 series -10 tPaough -50 lending-approved simulators 
incorporate actual aircraft characteristics including the decrease in 
vertical stabilizer and rudder control effectiveness as a function of 
cx.;ine reverse thrust levels. The flight test data to  be used shollld be 
taken from McDonnell Douglas Corporation report MDC-J90G5. Data 
similar to  that in figure 71, Effect of Reverse Thrust on Directional 
Control, should be derived and used for all speeds and symmetric reverse 
thrust settings. (Class U, Priority Action) (A-81-159) 

Conduct an engineering evaluation of the DC-9 series -10 through -50 

brake antiskid systems can be left on during hydraulics-out landings. 
brake hydraulic accumulators and antiskid systems to determine if the 

Revise where applicable the hydraulics-our landing procedures for t h e  
DC-9 series -10 through -50 airpianes to  correspond with those 
deveioped for the DC-9-80 within the capabilities of the respective 
brake hydraulic accumulators and antiskid systems. (Class II, Prixity 
Action) (A-81-110) 
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Examine all aircraft models with aft pod-mounted engine/thrust 

lost or reduced when reverse thrust is used during landing rollout. If this 
reversers to determine if vertical stabilizer and rudder effectiveness is 

adverse characteristic ,wcurs, revise landing procedurest apprupriate 
manuals, and training .materials as necessary to assure t h t  maximum 
directional control is maintained during the  landing rollout. (Class& 
Priority Action) (A-61-111) 

Revise certification requirements for those aircrhft for which safe flight 
and landing following a partial or total hydreulic system failwo must be 
demonstrated to: (a) include a quantified level of directional control 

appropriate rollout speeds; (b! require that the  applicant demonstrate 
following touchdown in terms of yawing moment or yaw acceleration for 

avaibble and using the prccedwes which are to be specified fo? t!6s 
that these values can be obtained, using those controls which are 

condition in the  aircraft's approved flight manual; and (c) demonstrate or 
calculate landing distances for this special condition and include then in 
the aircraft's €light manual. (Class II, Priority Action) (A-81-112) 

Ensure that Phase I, !I, and III simulator requirements for other model 
aircraft as defined in 14 CFR Part 121,  Appendix H, specificalfy include 
the representative degradation of directional control associated with the 
effect of reverse thrust on the aerodynamic control surfaces if the 
simulated aircraft has such characteristics for normal and abnormal 
configurations or systems condition, and revise Advisory Circular 
121-14C accordingly. (Class B, Priority Action) (A-81-122) 

by 14 CFR Part 121 include a demonstrstion of directional control 
Ensure that air carrier training and proficiency check programs required 

characteristics during landing rollout when conducted in accordance with 
the training and checking permitted, using a Phase I, II, or m simulator 
as provided for in 14 CFR Part 121, Appendix H. (Claw II, Priority 
Action) (A-81-123) z 

BY 1-E NATIONAL TRANSPORTATION SAPETY BOARD 

/s/ JAMES B. KING 
Chairman 

/s/ ELWOOD T. DRIVER 
Vice Chairman 

/S/ PATRICIA A. GOLDMAN 
Member 

/s/ C;. H. PATRICK BURSLEY 
Member 

FRANCIS H. McADAMS, Member, did not participate. 

September 15, 1981 
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APPENDIXES 

APPENDIX A 
. .  

INVX?.STIGA'ITON AND HEARING 

1. Investigation 

The Xatio9al TranSpOrt&iOn Safety Board was notified of the accident about 
1900 on June 19, 1980. The Safety E j w d  dispatched a partial investigation team to the 
scene. Investigetion groups :Yere established for operations, structures, systems, 
maintenance records, ana perfxmance. Parties to the investigation were the Federal 
Al6ation Administration and McDonnell Douglas Corporation. 

2. Public Hearing 

il public hearing was not held, and depositions were not taken. 
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Piot George H. Lyddane 

an6 has been assigned :o their Western Region Flight Test Branch since that date. 
The pilot, George H. Lyddane, 40, was employed by the FAA, on April 1S74, 

Xr. Lyckhrie holds an Airline Trarsport Pilot Certificate No. 1567896, with an airplane 
mrritiengine land rating and comrnercirJ pivileges in airplane single-engine land, sea, and 
!glideis. He has type-ratings in Learjet, Bming 127, and McDonnell Douglas DC-9 

limitations. 
Sircraft. His f i t-cfess  medical certificate was  issued August 6, i979, with no waivers OF 

Mr. Lyddane was a graduate of the United States Air Force Test Pilot School, 
and he has flown 8,200 hours. He has flown 210 hours in DC-9 aircraft, 150 hours of which 
were in the series 80. 

Copiiot Fred W. Hamilton 

March 1970, and is assigned as an engineering test pilot. Mr. Hamilton holds an Airline 
The copilot, Fred W. Hamilton, 42, was employed by XcDonnell Douglas on 

Transport Pilot Certificate No. 1525987 with an airplane multiengine land rating and 
commercial privileges in airplane single-engine land. H e  has 9 type-rating in the 
McDonneU Douglas DC-9 ai-craft. His first-class medical certificate was issued August 

while exercising the  privileges of his airman's certificate.'' 
14, 1979, with the following Iimitation: The airman 'I, . s h a l l  wear coxecting glasses 

Mr. Hamilton has flown 3,199 hours. He  has flown 509 hours in DC-9 type 
aircraft, 223 hours of which were in the series 80. 

Both pilots' medic4 certificates k id  Seen issued more than 6 months before 
t h e  accident flight, therefore they were exercising the commerciai privileges of their 
Airline Transport Pilot Certificates. 

. 
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APPENDIX C 

LANDING ROLL PLOT 
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. +OAT A REPORT SWEARINGEN- MERLIN III ACCIDENT + 
+EVENTS I PHASES: HARD LANDING I LEVEL OFF/TOUCHDOWN 

+ 

I I II I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA > 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE :81/0072-0 

++FROMSTATE :UNITEDSTATES 
++ 

<:------- WHEN ---- >++<- AIRCRAFT DATA-----> 
DATE : 81-03-24 ++MASSCATEGORY :2251-5700KG 
TIME : 11 :00 ++STATE OF REGISTRY: UNITED STATES 
LIGHT : DAYLIGHT ++REGISTRATION : NIOIIR 

++ 
< WHERE >++<--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION :SAN MARCOS,TX ++ NC DAMAGE :SUBSTANTIAL 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : S ++CREW : 0 0 0 4 0 4 
DESTINATION : LOCAL ++PAX 
OTHER DAMAGE : 

THE NC WAS ON A FLIGHT TEST. THE RIGHT PROPELLER FEATHERED. WHEN THE PILOT 
RETARDED THE LEFT POWER LEVER TO 
FLIGHT IDLE FOR TOUCHDOWN THE NC ROLLED LEFT AND TOUCHED DOWN HARD, CAUSING 
SUBSTANTIAL STRUCTURAL DAMAGE TO THE LEFT 
WING AND THE LEFT MAIN AND NOSE GEARS. 

DRN: FAA CO-PILOT AT CONTROLS. 

---·-EVENTS AND FACTORS 
I. EVENT I PHASE: HARD LANDING I LEVEL OFF/TOUCHDOWN 
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+DATAREPORT DORNIER-28D2SKYSERVANT ACCIDENT 
+ 

+EVENTS I PHASES: LOSS OF CONTROL -OTIIER I CRUISE + 

flllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllll 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I. I I I 

++ 
<:----OPERATION >++< FILE DATA----> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 8210048-0 

++ FROM STATE :GERMANY 
++ 

<-----WHEN-----:>++< AIRCRAFT DATA---:> 
DATE : 82-03-26 ++MASS CATEGORY :2251-5700 KG 
TIME : 18:24 ++STATE OF REGISTRY: GERMANY 
UGHT : DAYUGHT ++REGISTRATION : D-IFNS 

++ 
< WHERE >++<-DAMAGE, INJURY AND TOTAL ON 

BOARD--> 
LOCATION :NEARAICHACH ++AICDAMAGE :DESTROYED 
STATE/AREA :GERMANY ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED : OBERPFAFFENHOFEN ++CREW : 3 0 0 0 0 3 
DESTINATION : OBERPFAFFENHOFEN ++PAX : 0 0 0 0 0 0 
OTHER DAMAGE: YES 

DURING A TEST FLIGHT THE A/C WAS TRIMMED INTO A FULL NOSE DOWN POSmON TO 
SIMULATE A HORIZONTAL STABILIZER 
TRIM-RUNAWAY. BOTH PILOTS WERE UNABLE TO MAINTAIN PITCH CONTROL DUE TO THE 
EXCESSIVE STICK FORCES. FOR UNKNOWN 
REASONS A RETRIM COULD NOT BE INmATED. 

THE A/C DISINTEGRATED IN A NOSE DOWN ATITI1JDE ABOUT I 200 FI' AGL. 
DRN: STICK FORCES IN EXCESS OF 50 DECA-NEWTON WERE PUllED TO COUNTERACT THE 

MISTRIMMED CONDmON. THIS 
DISENGAGED THE PITCH TRIM ACTUATOR CLUTCH PREVENTING ANY STABILIZER MOVEMENT 
IN NOSE-UP RETRIM ATIEMPTS. 

THE PILOT MAY HAVE BEEN DISTRACTED BY THE NEED TO COMMUNICATE WITH THE 
TELEMETRYSTATION. ONBECOMINGAWAREOF 
THE CRmCAL FUGHT SITUATION HE ASSISTED THE OTHER PILOT ON THE CONTROLS, BUT BY 
THIS STAGE THEIR JOINT STRENGTH WAS 
INSUFFICIENT TO EFFECT RECOVERY. 

RECOMMENDATION: OPERATORS SHOULD BE WARNED IN THE OPERATING HANDBOOK OF 
THE POSSIDILITY OF THE ELEVATOR TRIM 
MOTOR STALLING IN SOME CIRCUMSTANCES. 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: LOSS OF CONTROL -OTIIER I CRUISE 

FACTORS: OPERATION OFFUGHT CONTROLS -IMPROPER USE/INCORRECT SETTING 
: FUGHT SUPERVISION -INADEQUATE 
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~ 
f~;~·;;;~~~;~·-····· SECT,'DijE:JOO ····• ··················> 
I CAO F JLE 11\J<BER : 82 I 0048 • 0 
• STATE REPORTING GERMANY 
• STATE FILE NUMBER 3~ 

\II!ERE 
· STATE/AREA 
· LOCATION 
• LATITUDE 
· LONGITUDE 

Ill! EN 
· DATE 
· TIME 

AIRCRAFT 
REGISTRATION 
STATE Of REGISTRY 
OPERATOR 

: GERMANY 
: AICHACH 
: 48 DEG 28 MIN N 
: 011 DEG 03 MIN E 

~ 
'+-~ 

: D·IFNS 
: GERMANY 
: CORNIER 

<··················· 01 · HISTORY OF FLIGHT ···················> 

GENERAL AVJATIOij 
· TYPE OF OPERATION 
· TYPE OF OPERATOR 

ITINERARY 
DEPARTURE POINT 
PLANNED DESTINATION 
nilE AIRBORNE 

INFORMATION 

: MISCELLANEOUS · TEST/EXPERIMENTAL 
: OTHER 

: OBERPFAFFENHOFEN 
: OBERPFAFFENhOFEN 
: 0:56 

• TYPE OF FLIGHT PLAN : NONE 
• CONTROLLING AGENCY : OPERATOR 

• ALTITUDE : 1811 METRES 
· ALTITUDE TYPE 

PILOT·U·CCMMANO 
• AGE 

· SEX 

LICENCE 
• TYPE (AEROPLANE) 
· MEDICAL VALIDITY 
· CLASS/TYPE RATINGS 
• INSTRUMENT RATING 
• INSTRUCTOR RATING 

FLYING EXPERIENCE 

: 43 

: COMMERCIAL PILOT 
: VALID/NO MEDICAL ~A IVERS 
: HELD REQUIRED RATING 
: YES 
: YES 

LAST 24 H LAST 90 DAYS TOTAL 
217 

5897 
THIS TYPE 
ALL TYPES 

OTHER FLIGHT CRE~ MEMBER 
· POSITION ~LOT 
· AGE ~ 

LICENCE 
• TYPE (AEROPLANE) 
· MEDICAL VALIDITY 
• CLASS/TYPE RATINGS 

FLYING EXPERIENCE 

: AIRLINE TRANSPORT PILOT 
: VALID/NO MEDICAL ~A IVERS 
: HELD REQUIRED RATING 

THIS TYPE 
ALL TYPES 

LAST 24 H 

OTHER PERSONNEL INVOLVED 

LAST 90 DAYS TOTAL 
3 

2329 

· PERSON INVOLVED : OTHER FLIGHT CREV MEMBER 
·AGE :30 

<······················· 06 • AIRCRAFT ·······················-~ 

GENERAL 
· YEAR OF MANUFACTURE : 
• SERIAL 11\J<BER 4358 
· TOTAL TIME 188 

<·················· 02 · INJURIES TO PERSONS ········•••••••••·> DOCUMENTATION 

HIGHEST DEGREE OF INJURY: FATAL 

NUMBER OF PERSONS INVOLVED 

FATAL SERIOUS MINOR NONE UNKNOWM TOTAL 
PILOT (fJ 0 D D 0 1 
CO·PILOT · 1 0 0 0 0 1 
FL.CREV 1 0 0 0 0 1 
CREV (TOT) 0 0 0 0 3 
PAX 0 0 0 0 0 0 

GROUND 
<······················ 03/04 • DAMAGE ························> 

• TO AIRCRAFT € DEi\R~ 
• THIRD PARTY : 'TH 

<••••··················· 05 • PERSONNEL ••••••••···············> 

DESCRIPTION OF AIRCRAFT 
· TYPE 
· TYPE OF ~R 
· TYPE OF LONG GEAR 

ENGINE INFORMATION 
• MANUFACTURER 
· MODEL (GENERAL) 

FIXED ~lNG 
RECIPROCATING 
TAIL\II!EEL 

(SPECIFIC : TPE·331/TSE·331 SERIES 
<···················· D7 · METEOROLOGICAL ·····················> 

BRIEFING AND FORECAST 
GENERAL 
• PHASE OF FLIGHT TO IIIIlCH THE METEOROLOGICAL 

INFORMATION PERTAINS: 
• GENERAL ~ATHER VMC 
• LIGHT CONDITIONS DAYLIGHT 

PERSON AT CONTROLS : CO·PILOT · VISIBILITY METRES 

• VISIBILITY RESTRICTED BY 
NONE 

CLOUDS 
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"•--------------------------------------------------- REQUEST 075/98, REPORT f l ----------------------------------------------···+ + DATA REPORT DORNIER-2802 SKTSERVANT ACCIDENT + 
+ EVENTSIPHASES LOSS OF CONTROL-OTHER-CRUISE + 

·----------------------------------------------------------------------------------------------------------------------------------+ 

!!!!SKY CONDITION 
• CEILING 

SCATTERED (1/8 TO 4/8) 
METRES 

PRECIPITATION/OTHER WEATHER PHENOMENA 
- TYPE OF 

- INTENSITY 

TEMPERATURE 

ICING 
• INTENSITY 

TURBULENCE 
• TYPE 
- INTENSITY 

DEGREES 

WIND INFORMATION FOR TAKE-OFF/LANDING OCCURRENCES 
• RELATIVE DIRECTION : 
- CROSS ~I ND COMP. : M/S 
- WINDSHEAR/MICRO BURST 

<------------------- 08 • AIDS TO NAVIGATION ------------------> 
EN-ROUTE AIDS 
• AIDS USED 

"""lNG AIDS USED 
===LETRONIC AIDS 

• APPROACH LIGHTING 
- STROSE LIGHTS 
• TYPE OF VASI USED 

<··------------- 09 • AIR-GROUND COMMUNICATION --------------··> 
LAST GROUND STATION IN CONTACT ~ITH THE A/C 

OPERATOR GROUND STATION 
RECORDING OF COMMUNICATION AVAILABLE 

RUIIWA T SURF ACE 
• TYPE 
• SURFACE TYPE 
- SURFACE TREATMENT 
- BRAKING ACTION 

DETERMINED BT 

AERODROME LIGHTING 
• RUN\IAT 

EDGE/END/THRESHOLD 
CENTRE LINE 
TOUCHDM ZONE 

• TAKI~AT 
EDGE 
CENTRE LINE 
HOLDING POSITION 

• ST~AT LIGHTING 
- STOP BARS !LIGHTS) 

CATEGORY OF RUN\IAY USED 

HELIPORT/HELICOPTER LANDING AREA 
• TYPE 
• SURFACE TYPE 
- SITE CONFIGURATION 

WATER LANDING AREA CONDITION 
• WATER CONDITION 
- WAVE HEIGHT 
- LANDING/TAKE-OFF DIRECTION RELATIVE TO SWELL 

- OBTSRUCTIONS 

<··----------------- 11 - FLIGHT RECORDERS --------------------> 
FLIGHT DATA RECORDER 
• LOCATION 
- TYPE DIGITAL !DFDR) 
• RECORDING MEDIIM 
• NR OF PARAMETERS : 
• UNDERWATER LOCATOR BEACON 

- RECOVERY OF RECORDER 

- RECOVERY OF DATA : 
<··--------------------- 10 • AERODROME -----------------------> · REASON FOR DATA LOSS 

GENERAL 
- NAME 
- LOCATION INDICATOR : 
- TYPE 
- ELEVATION 

RU-T IN USE 
• IDENTIFIER 
- AVAILABLE LENGTH 
• AVAILABLE WIDTH 
- LENGTH OF OVERRUN 
- SLOPE 

METRES 

METRES 
METRES 
METRES 

-• USEFULLNESS OF THE RECOVERED DATA 

COCKPIT VOICE RECORDER 

- LOCATION 
• TYPE OF MEDIIM 
- NR OF CHANNELS 
• DURATION OF REC. 
- HOT MIC INSTALLED : 
• RECORDER RECOV£RED : 
• UNDER~ATER LOCATOR BEACON 
• QUALITY OF REC. 

MINUTES 
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~EASON WHY THE RECORDING ~AS NOT RECOVERED 

<·················· 12 • ~ECXACE AND IMPACT ··················> 

LOCATION OF ~ECICACE 
• GENERAL OFF AEROOR BEYOND 10 ICM FROM R~ CENTRE 
· SPECIFIC : 
IN RELATION TO THE THRESHOLD 

• DISTANCE METRES 
· BEARING DECREES 

AIRCRAFT LEFT THE ~AY 
• DIRECTION 
• DISTANCE METRES 

INFORMATION ON THE TERRAIN ~HERE THE A/C CAME TO REST 
• TTPE HILLY 
• SURFACE TYPE YOOOED/TREE COVERED 

• ELEVATION 
• DEPTH OF ~TER 

GROUND IMPACT INFORMATION 

500 METRES 
METRES 

• SPEED AT IMPACT ICM/H 
• ESTIMATED SPEED 
• RATE OF DESCENT 
• IMPACT ANGLE 
• ROLL ATTITUDE 
• PITCH ATTITUDE 

··--flC BREAKUP : 

IIWveRT OF THE ~ECXACE 
· RECOVERED COMPLETE 

<················· 13 • MEDICAL/PATHOlOGICAL ··················> 
INCAPACITATION 
• PERSONS INCAPACITATED 

• TTPE OF 
· REASONS FOR 

AUTOPSY 
• PERFORMED ON FLIGHT CRE\1 

FIRE ~RNING SYSTEM 
· INSTALLATION 
• OPERATION 

OTHER FIRE ~ARNING RECEIVED 

AIRCRAFT FIRE SUPPRESSION SYSTEMS 
· INSTALLATION 
• EFFECTIVENESS 
· WHICH SYSTEM USED 
• EXTINGUISHANT USED 

SMOKE PROTECTION 
· FLIGHT CRE\1 

AEROOROME RESCUE AND FIRE FIGHTING OPERATIONS 

• AVAILABILITY 
• TIME BE~EN INITIAL CALL AND FIRST INTERVENTION 

MINUTES 
• EFFECTIVENESS : 
• REASONS FOR INEFFECTIVENESS OF RESCUE/FIRE FIGHTING 

EXTINGUISHANT AGENT USED 
• PRINCIPLE TTPE 
• AMOUNT OF ~ATER LITRES 

FUEL FIRE 
· QUANTITY ON BOARD LITRES 
· TYPE OF FUEL JET-A (KEROSENE) 

DANGEROUS COOOS 
· INVOLVED 

<···················· 15 • SURVIVAL ASPECTS ···················> 

SEARCH AND RESCUE 
• SEARCH METHOO 

· SEARCH SUCCESS 
· SEARCH DIFFICULTIES: 

· TIME TO LOCATE A/C : 
• METHOD OF LOCATING : 
• ELT EFFECTIVENESS : 

OATS 

SURVIVABILITY OF THE OCCURRENCE 

HCIJliS 

<·•·•••••••······•••••••••• 14 · FIRE ·················••••••••> • GENERAL 

FIRE STARTED 
• WHEN 
· FUEL SOURCE 
• SOURCE OF IGNITION : 
• INITIAL LOCATION 

NUMBER OF FATAL INJURIES FROM SPECIAL CAUSES 
• IMPACT 
• BURNS 
· FUMES/GASES 
• SHOCK/EXPOSURE 
• DROIINING 
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dTHER REASONS 
• UNKliOW CAUSES 

NUMBER OF NON·FATAL INJURIES FROM SPECIAL CAUSES 
• IMPACT 
· BUliNS 
· F\J4ES/GASES 
• SIIOCK/EXPDSURE 
• OTHER CAUSES 
• UNKliOW CAUSES 

EVACUATION 
• NUMBER OF PERSONS EVACUATED/ESCAPED 

• EVACUATION TIME 
• EVACUA Tl ON HAMPERED BT 

EVACUATION SLIDES/CHUTES 
• INSTALLED 
• EFFECTIVENESS 
· REASON NOT EFFECTV.: 

EMERGENCY LIGHTING 
NSTALLATJON 

-ERATION 

RESTRAINT SYSTEMS 
• PILOT 
• CO·PILOT 
• PASSENGER 
• NR OF FAILURES 

SEATS 
• NR OF FAILURES 

MINUTES SECONDS 

<··················· 17 • MID·AIR COLLISION ···················> 

INFORMATION RELATED TO THE FLIGHT PATH 
• SPEED KM/H 
• BANK ANGLE 
· DIRECTION OF BANK 
• VERTICAL MOVEMENT 

VISIBILITT 
• RESTRICTIONS 

• USE OF LIGHTING 

• OTHER A/C SIGHTED 

ATC INFORMATION 
• IIARNING ISSUED 

• TRAFFIC ADVISORY 
• RADAR CONTACT 

OTHER 
· EVASIVE ACTION 
• A/C lANDED SAFELT 
• MILITARY INVOLVED 
· OTHER A/C REGISTR. 

NEAR MIDAIR COLLISION · CLOSEST DISTANCE 
• HORIZONTAL METRES 
• VERTICAL METRES 

N A R R A T I V E 
lNG A TEST FLIGHT THE A/C ~AS TRIMMED INTO A FULL NOSE DOW POSITION TO SIMULATE A HORIZONTAL STABILIZER TRIM·RUNA~AT. BOTH 

~TS ~RE UNABLE TO MAINTAIN PITCH CONTROL CUE TO THE EXCESSIVE STICK FORCES. FOR UNKliOW REASONS A RETRIM COULD NOT BE 
INITIATED. 
THE A/C DISINTEGRATED IN A NOSE DOW ATTITUDE ABOUT 1 200 FT AGL. 
ORN: STICK FORCES IN EXCESS OF 50 DECA·N~ON ~RE PULLED TO COUNTERACT THE HISTRIMMED CONDITION. THIS DISENGAGED THE PITCH TRIM 
ACTUATOR CLUTCH PREVENTING ANT STABILIZER MOVEMENT IN NOSE·UP RETRIM ATTEMPTS. 
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+·········-------------------------------------------------------------------------------------------------------------------------· 
::: PILOT MAT HAVE BEEN DISTRACTED BT THE NEED TO COMMUNICATE WITH THE TELEMETRY STATION. ON BECOMING AWARE OF THE CRITICAL 
IIIGHT SITUATION HE ASSISTED THE OTHER PILOT ON THE CONTROLS, BUT BT THIS STAGE THEIR JOINT STRENGTH WAS INSUFFICIENT TO EFFECT 
RECOVERY. 
RECOMMENDATION: OPERATORS SHOULD BE WARNED IN THE OPERATING HANDBOOK DF THE POSSIBILITY OF THE ELEVATOR TRIM MOTOR STALLING IN 
SOME CIRCUMSTANCES. 

SEQENCE OF EVENTS 
EVENT 1 LOSS OF CONTROL·OTHER • CRUISE 

!.OPERATION OF FLIGHT CONTROLS • IMPROPER USE/INCORRECT SETTING 
2.FLIGHT SUPERVISION · INADEQUATE 



Bundess~elle fQr Flugun!alluntersuchung 
Hermann·Blenk·Strat..e 16 
0•38108 Braunschweig 

@:) Oateneatz 

Unfall eines deutschen Lf2. im Inland 
mit t6dlich verletzten 

Luftfahrzeugart 
Luftfahrzeughersteller 
MUster /T}''P 
Eintragungee~aat 
Datum der StOrung 
Uhrzeit der StOrung 
S~Orungsort: 
Regierungebezirk/S~aat 

1.0 Tatsachenermi~tlung 

1.1 Flugverlauf 

Betriebsart: - Allgemeine Luftfahr~ 

Art des Halters • Allgm. Luftfahrt 
FS·Flugplan/Freigabe 
Flugsicherungsberatung 

Letzter Abtlugort 
Zielort 
Flugzeit bis Eintritt der StOrung 
Betriebsphase 

Art der StOrung 
Geechwindigkeit bel StOrungEbeginn 
~lughOhe bel Eintritt der StOrung 
Luftraum der St6rungatelle 

1.2 rersonensct~den 

Verletzte 

verantw. LuftfahrzeugfC.hrer f,L~I 
z..,eiter LuftfahrzeugfO.hrerC.pl/..A 
Zue3t:zl. Be£atzungenoitgliedercrc"" 

Gesamt-

l.l 

to l<l 1-

na,..~-r' 
Scha~en a~ Lurtrahrzeug 

Luftt'ahr-reug f-o A/(_ 

Flugzeug ~ 
DCR.~IER ~ 
:eo 
Deutschland~ 
26/0l/198l 
18.ll t:hr 

nahe Aichach 
Oberl-ayern IBYI 

verechiedene Betriebsarten 
- Versuchs-, Forschungs-, Erprobungsflug 
Hersteller 
VFR-Flugplan/Freigabe 
Beratung verfOgbar und eingeholt 
- k~aben zutreffend 
CBERPFAFFDffiOFEN 
CBERF'FAff!l'iHCFEN 

00.!-6 Std/Min 
Flugphase 
- Reiseflug 
sonetige unkontrollierte Fluglage 
200 k:t 
EiOOO Fu!. O.?m 
kontrollierter Luftraum 

~Odlich schver Ieicht 

1 
1 
1 

) 

0 
0 
0 

0 

0 
0 
0 

0 
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1.4 Sac~~chaden Dritter 

Dritcschaden 

1.5 Angaben zur eesatzung 

Lu!ttahrzeugfChrer am Steuer 

Verantwortlicher Luftfahrzeug!Chrer 
Lebensalter /+~~ 
Erlaubnis 
Lu!t!ahrerschein • erstmal.Ausetllg: 
• Jahr der Ausstellung 

Flurschaden/Forstschaden 

zweiter LuftfahrzeugfOhrer 

43 Jahre 
Berutelutt!ahrzeug!Chrer 
Ba.yern 
67 
am Un!alltage gOltig 

l -

GOltigkeit der Erlaubnls 
&erechtlgungen • Kategorie u.Klasee: 
Musterberechtigung 
Instrumentenflugberechtigung 
Sonstige Berechtigungen 

mehrmotorige Land•Flugzeuge • bis 5700 kg 
ertorderliche Berechtigung vorhanden 
vorhanden 

GOltigkeit der maSgebl. &erechtig. 

Gesamcflugertahrur~ ALi T)'~ ' 
Flugerfahrung aut dem Musterfhbf,t{r: 
Landungen aut dem Muster 
- Gesamt 
- in den letzten 90 7agen 
Flieger1rztl. Tauglichkeitsklasse 

Testflug·Berechtigung 
Berechtigung gQltig 

5837 Stunden 
~17 Stunden 

101 bis 500 
~6 bis so 
tauglich ohne Au!lagen und Beschrlnkungen 

Zweiter Luftfahrzeu£f0hrer 
Lebensalter C.•/1 "~ 0 rt: : 41 Jahre 
Erlaubnis : VerkehreluftfahrzeugfO.hrer 
Luftfahrerschein • erstmal.Austllg~llndJsche Luftfahrtbeh6rde 
• Jahr der Auestellung ~ 
GUltigkeit der Erlaubnis : am Unfalltage gQltig 
Berechtigungen • Kategorie u.Klasse: mehrmotorige Laod·Flugzeuge • bis 5700 kg 
Musterberechtlgung keine Musterberechtigung ertorderlich 
Jnstrumenten!lugberechtigung vorhanden 
Sonstige &erechtlgungen Teetflug-Barechtigung 
GQltigkelt der ma&gebl. Berechtig. Berechtigung gQltlg 

Gesamcflugertahrung /Ill +-;~:> ' 
Flugert:ahrung auf dem Muster/-i.tl'tff/t'": 
Fllegerlrztl. Tauglichkeltsklasse 

Sonstlge Besatzungsmltglieder 
Lebensalcer Of/ltY HI a~"" .,.~ .. 1-q

~~ 

1.6 Angaben zum Luft!ahrzeug 

Lutttahrzeughers~eller 
Mueter/Typ 
Luftfahrzeug-W'erknurm'ler ~/IJ 
Lu f t tahrzeugart: 
Flugrnasse 
Fluggewlcht 
Sch.,..erpunkt.lage 
Fat'>.._n.~ert.sart 

Triebwerkehersteller/Muster 

~ll9 Stunden 
3 Stunden 
tauglich ohne Autlagen und Beschrlnkungen 

Flugingenleur/Bordwart 
30 Jahre 

OOR.NJER 
280 
4158 
Flugzeug 
Cber ~ ooo kg - s 100 kg 
innerhalb der zullssigen Grenzen 
lnnerhalb der zulAssigen Grenzen 
einzlehbares Bugrad!ahrwerk 
Airesearch - TFE 331 
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Anzahl der Trie~rte 
Triebwerkean 
Kratts"tott:art Fve {.._ 
Gesamt-Betriebszei~ des Ltz. 
NachprQfungs- und wartungetontrolle 
NachprQfung ertolgte 

1.7 Meteorologische Informationen 

Licht.vert.Altnlese J 1 Windrichtung \.A-1w a,rr~la..... 
Windgeschvindiglr::eiti/JIItl 'f~-;,1 
Sicht am Boden 
~liche Sichtbehinderung 
Be'-'Olkung 
Hauptvolkenuntergrenze 
Niederechlag 
Besondere Wettererscheinungen 
'!emperatur 
HOhenmeeeereinstellung l~l 
Flugwetterbedingungen 

:zvei Triebt.rerlr::e 
Fropellertur~inentriebverk 
Jet A-1 
188 Stunden 

in Zeitabet.Anden 

f'l t''-""'J'C• ( ];,_,fo 
Tageslicht: 

060 Grad 
10 kt: 
6.5 krn bis 10 km 
keine 
heiter - 1/8 ~is 4/8 Cber 1 000 !t 
lOOOO fu& 
keiner 
keine 
13 Grad C 
1025 hFa 
Sichtvetterbedingungen 

1.8 Navigationshilt:en ~,J, {., f..J.,v,, .. j;,., 

1.9 runkverkehr lrtr- C,y""'J ~"'""""'"' hM 
Sprechtunkverbindg.m.Bodenfunkstel.: vorhanden und zutriedenstellend 
Boder.funkstelle Bodenfur.kstelle des Halters 
Autzelchnung des Sprechfunkverkehrs: :zur vert:Cgung stehend 

Umschri!t gefertigt 
Aufzeichnung d. Gegensprechverkehrs: zur vert:Ogung etehend 

1.10 Angaben zu~ Flugplatz 

ro.'t7frl R~(#'(Je-rJ 1.11 Flugschreiber 1 ~ 

3 -

Unfalldatenschreiber : oigltal·Flugschreiber lnicht autschlagsicherl 

1.1~ Angaben Cber wrack und Aufprall 

Bergung dee wracks 
GelAndear~ - Allgemein 
GelAndea~ • Bodenbeechaffenheit 
GelAndeart - CberflAchenzustand 
HOhe der Aufechlagstelle Ober f~ 

geborgen 
hrlgelig 
~aum bestanden 
teeter Boden 
1650 rus 

1.13 Medizinieche und patholoqische AngaL-en ttrJtt~ £ /faf-h, lcj(OC [ 
Obduktlon/Toxikolg. Untersuchung 

verant~rtl. Luftfahrzeugt:Chrer 

Obduktion durchget:Q~ - verantv. Lfz-FChrer 
• und/oder eonstige eesatzungsmitglieder 

Ergebnla der toxlkolog. Untersuchg.: Kohlenmonoxyd- 10 t oder weniger 
Alkohol - Untereuchung negativ 
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Z~eiter LufttahrzeugtOhrer 
Ergebnis der toxikolog. untersuchg.: Kohlenmonoxyd - 10 t oder weniger 

Alkohol • Untersuchung negativ 

1. 14 Brand Fl~ 

Entstehung/Fortsetzung des Brandes : Brand nicht entstanden 

zerstOrungsgrad durch Aufschlag 
- FChrer• und Fluggastraum 

2.0 Auswertung 

sehr sch~er 

4 -

Von den m6glichen Ursachen sind 
ermittelt verantwortlicher LUfttahrzeugtOhrer durch 

3.0 Schluttolgerungen 

Betriebsphaee 

Art. der Stl:rung 
Urea chen 

- der 1. StOrungsart. 

semerkungen: )Jq,.TPl"t:."' 

• Flugechreiber und/oder Tonbandautzeichnung 
sonstige Beeatzungsmitglieder durch 

Befun~ arn Luftfahrzeug 
- Flugwegrekonstruktion I Spuren am Boden 

Flugschreiber und/oder Tor~ndaufzeichnung 

Flugphase 
• Reisetlug 
sonstige unkontrollierte Fluglage 

zyeiter Lu!ttahrzeugfQhrer 
• Steuerung nicht oder falsch bet~tigt 

1m Fluge 
- 7rimmetellung fehlerhaft 

verantwortlicher LUftfahrzeugfOhrer 
- G~rwachung der Besatzung unzureichend 
- abgelenkte AUfmerksarnkeit 

- durch Au~re Ein!lOsse 

BEl TESTFL.ZUR ERI»lG.D,ENGL.ZULASSUNG lJURDE LFZ 
VOLL KOPFLASTIO VERTRIMNT. VERLUST 0. STEUEREARKEIT 
INF. ROHER RANDKRAEFTE. RlJECKTRIMMEN K. ERF'OLCLOS. 

4. 0 Empfehlungen 

Emptehlungen UberprOtung • Betriebsanweisungen 

Sotort.ma!.nahrnen nicht. eingeleitet 



Verteiler 

eraunschYeig, den Jl/01/1981 

gez. (Kruse) 
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Bundeem1n1eter !Or Verkehr 
Lu!ttahrt•Bundeeamt 
Abt. Technik und Gruppe Recht 
Bayeriechea Staatsrninisterium !Or Kirtschaft 
und Verkehr 
Deutscher Aero-ClUb 
Leiter der voruntersuchung 

' Gerling-Konzern 



Bundesstelle fQr Fluguntalluntersuchung 
Hermann•Blenk·StraSe 16 
D-38108 Braunschweig 

Dateneatz 

untall eines deutschen Lfz. 1m Inland 
ohne Verletzte 

Lutttahrzeugart 
Lufttahrzeughereteller 
Muster/Typ 
Eintragungsstaat 
Datum der StOrung 
Uhrzeit der St6rung 
St.Orungsort 
Regierungsbezirk/Staat 

1.0 Tatsachenermlttlung 

1.1 Flugverlaut 

Bet.riebsart • Allgemeine Lutt.!ahrt 

Art des Halters - Allgm. Luft.tahrt. 
rs-rlugplan/Freigabe 
Letzt.er Ahtlugort. 
Zielort 
Betriebsphase 

1. Art der St6rung 
::Z:. Art der St.Orung 
Art der Notlage 

l.l Fersonensc~~den 

keine Verletzten 

1.3 Schadan am Lufttahrzeug 

Luftfahrzeug 

1.4 Sachschaden Critter 

lceiner 

1.5 Angaben zur Besat.zung 

LuttfahrzeugfOhrer am Steuer 

verantwortlicher Lufttahrzeug!Qhrer 
Lebensalter 
Erlaubnis 

Flugzeug 
cornier .;---
COOl ~ 
Deutschland 
24/07/1985 _,.,.._ 

14.45 Uhr 
nahe rriedrichshafen 
TOhingen lEW) 

versch1edene Betriebsarten 
- Versuchs-. Forschungs-, Erprobungstlug 
Rersteller 
ohne Flugplan 
FRIEDRICHS HAFEN 
FRIEDRICHS HAFEN 
Landephase 
- Abfangen/Autsetzen 
wasserung mit auegefahreoem Fahrwerk 
Koptatand/Uberachlag 
vermutete technieche St.Orung am Lutttahrzeug 

schwer beechAdigt 

verantwortlicher LUftfahrzeugtChrer 

58 Jahre 
eerutaluftfahrzeug!Ohrer 
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Blackbird Family Losses USI 

Blackbird Family Losses List 
' Last re\"ised: 4 October 1997 

If you've ever wondered about the Lockheed A-12, YF-12, SR-11 planes that were lost, this list is for you! The 
information in this list is a combination of information in five books: 

• Lockheed Skunk Works: The First 50 Year:s by Jay }.filler 
• Lockheed SR-71: The Secret Missions Exposed by Paul F. Crickmore 
• Lockheed SR-71 Blackbird by Paul F. Crickmore 
• A.erofaxMinigraph 1:SR-71 (A.-12/YF-121D-21)by Jay}.filler 
• Lockheed Blackbirds by Anthony Thomborough and Peter Da.ies 

All aircraft are listed by their original Air Force serial numbers. 

60-6926: A-12 / 
This was the second A-12 to tly but the iirst to crash. 4 May 1963, CIA pilot Ken Collins was flying 
an inertial navigation system test mission. After ente · g clouds, frozen water fouled the pi tot-static 
boom and prevented correct information from rea the stand-by flight instruments and the Triple 
Display Indicator. Th~aircraft subsequently en ed a stall and control was lost completely followed by 
the onset of an inv ed flat spin. The pilot e~ted safely. The \\Teckage wliS recovered in two days and 
persons at the s e were identified and r~. ueses1ted to sign secrecvzagr ~nts. A cover story for the press 
described the cident as occurring:z;o -105, and is still listed in th · way on official reco~ 

60-6928: A-12 / 
This age was lost on 5. January 7 during a training sortie I o.,..'Tl from Groom Lake. Following the 
onset'Of a fuel emergency caused by a flllling fuel gauge, aircraft ran out of fuel only minutes before 
landing. CIA pilot Walter Ray was:forced to eject. Un1i ately, the ejection seat man-seat separatio / . 
sequence malfunctioned, and }BY was killed on imP. t with the ground, s "J( strapped to his seat. 

60-6929: A-12 // / 
This aircraft was lost o _g December 1967 s en seconds into an (Functional Check 1ght) from 
Groom ~ake perfo d by CIA pilot Mel ~vodich. The SAS lability Augmentation ystem) had 
be~ificorrectly d up, and the pilot as unable to control e aircraft I 00 feet above the runway. The 
piJ6t ejected s ely. A similar accident occurred when the first production Lockheed F-117 Wll5 flown on 

~ :!0 April 1982 by Bill Park. It's control system had been hooked up incorrectly. Bill Park survived the 
------- - accident but had injuries serious enough to remove him from flight status. 

I of3 

60-6932: A-12 
This aircraft~v ost in the South c~·na ea on 5 June 1968. C pilot Jack Weeks was ing what was 
to be the last o tiona! A-12 mission m the overseas A-1 at Kadena AB, 0 · · wa. The loss 
was due to inflight emergency, an the pilot did not ,- ·e. Once again, the offi ·a! news release 
identified the lost aircraft as an SR7 I and security was aintained A few days I er the two remaining 
planes on.-6kinawa flew to the US and were stored .... ~ the remainder of the . CART family. 

60-6934: YF {2A / I 
Titis'Zcran, the 1st YF-12..\(was seriously darn ed on 14 August 1966 uring a landing accidenyt 
E~~ AFB. The rear haffwas later used to ild the SR-71C (M-ol 81) which flew for the Jrfst time 
onMarch14,1969. / / 

60-6936: YF-12A /.._ ./ 
This aircraft, the l9ird YF-12A, was lo on 24 June 1971 in ccident at Edwards AFB. Lt. Col. 
Ronald J. La)tm{ and systems operator William A Curtis were approaching the traffic pattern when a tire 
broke out due to a fuel line fracture caused by metal fatigue. The flames quickly enveloped the entire 

09'0212000 6:20 PM 
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The resulls of the Ha-.·e Blue testing were sufficiently encouraging tlut W"Uliam Peny, who was at that 
time L'nder-Secretary of Defense for Research and Engineering in the Carter Administration, urged t!ut 
the Air Force apply the technology to an operational aircraft. During November of 1978, Lockheed was 
awarded a go-ahead contract to begin full-scale development of the project lbis was a "Special Access", 
i.e. bl.:lck, program, and the code name Senior Trend was applied to the project. 

The Senior Trend aircraft came to be defmed as a single-seat night strike flgllter with no radar, but with an 
electro-optic system for na\igation and weapons delivery. No air-to-air capability was emisaged. 

The first five Senior Trend aircraft bu"Ut by Lockheed \Vere to be preproduction full scale development 
(FSD) aircraft. The Senior Trend aircraft had the same general configuration as the Hm·e Blue test 
aircraft, but was much larger and hea\ier. The engines were a pair of non-afterburning General Electric 
HO.t-GE-FID2 turbofans. These were derivatives of the afterburning HO.t-GE-400 turbofans which 
power the ~fcDonnell Douglas F/A-18 Hornet. 

In early June of 1981, the first Senior Trend SCI\ ice test aircraft (tail number 780) was delivered to 
Groom Lake for testing. On June 18, 1981, Lockheed test pilot Harold C "Hal" Farley made a successful 
fJTSt flight in number 780. During mid-1981 and early 1982, the other four FSD Senior Trend aircraft 
joined the program. They bore tail numbers 781 through 78-t respectively. 

The fJTSt production Senior Trend (#785) arrived at Groom Lake in April of 1982. It differed from the 
pre-production Senior Trend aircraft in having a pair of enlarged fm'rudder assemblies., \\ith three facets 
rather than just two. Aircraft number 785 was ready for its first flight on April20, \\ith Lockheed test p"Uot 
Robert L Ridenauer was scheduled to make the fJTSt flight. However, unbeknm\nst to anyone, the 
fly-by-1\ire system had been hooked up incorrectly (pitch was yaw and \ice versa). Upon liftoff, 
Ridenauer's plane immediately went out of control. Instead of the nose pitching up, it \Vent horizontal. The 
aircraft went inverted and ended up traveling backwards through the air. Riedenauer had no time to eject, 
and the aircraft flew into the ground. Bob Riedenauer survived the crash but was Se\'erely injured and was 
forced to retire from fl)ing. The aircraft was damaged beyond repair, but some of its parts could be 
salvaged. Since this aircraft crashed prior to USAFffAC acceptance, it was not counted in the production 
total. 

\\ben it came time for the establishment of the first operational unit for the stealth fighter, the Air Force 
was faced \\ith a problem. Groom Lake was too small to be useful as the base for an operational unit. In 
addition, there were security concerns because an operational unit based at Groom Lake would involve 
many more people who could now see things that they should not be seeing. Therefore, the USAF 
decided to build a new secret base for the stealth fighter on the Tonopah Test Range, which sits on the 
northwestern corner of the Nellis complex. The facility is not perfect from a security standpoint, since it is 
overlooked by public land and is 32 miles from the tm\n of Tonopah itself. However, the security 
surrounding the Tonopah Test Range was so effective that the new base was not public reported until 
198 5, after it had been operating for nearly two years. 

The .t.t50th Tactical Group was secretly established as the initial operator of the stealth fighter. The cover 
for the .t.t50th was that it was a Nellis-based outfit fl)ing LTV A-70s, which was not entirely inaccurate 
since the outfit did u~e these planes for support training. The group received its fJTSt production stealth 
aircraft on September 2, 1982. The .t.t50th moved to Tonopah in 1983, equipped \\ith a partial squadron 
of stealth fighters plus a few A-70s. The group achieved initial operational capability on October 28, 
1983, 1\ith a total of 1-t production aircraft on hand. In order to avoid ha,ing the .t.t50th's aircraft seen by 
curious observers, aU fl)ing had to take place at night. During the day, the aircraft were always kept 
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behind closed doors inside special hangars. 

The stealth fighter turned out to be quite easy to fly, and it was concluded that no two-seal trainer version 
was required. However, there was a training simulator. 

The Air Force considered using the stealth fighter in the invasion of Grenada during Operation Nickel 
Grass in 1983. However, the operation was so mift that the action lasted only a couple of days, and the 
combat debut of the stealth was put off. 

In October of 1983 the US government considered using the stealth fighter in a retaliatory attack on 
Hezbollah terrorist forces based in southern Lebanon in response to the destruction of the !\.Iarine barracks 
in Beirut. In anticipation of action, the 4450th TG at Tonopah was put on alert. Five or seven stealth 
fighters were armed and had their INS systems aligned for attacks on targets in Lebanon. The plan was for 
these planes to fly from Tonopah to Myrtle Beach, South Carolina where they would be put in secure 
hangars. They would then wait for 48 hours for the crews to rest before being given the order to take off 
for a nonstop flight to Lebanon. However, Defense Secret31)" Casper Weinberger scrubbed the mission 45 
minutes before the aircraft were to take off for South Carolina. 

On April4, 1986, during Operation ElDorado Canyon, the United States attacked libya in retaliation for 
state-sponsored terrorism. During the initial planning for the raid, the use of the still-secret stealth fighter 
in the operation was seriously considered. However, once again, the operation was short-lived and the 
stealth fighter was not used. 

In spite of the ex1reme security, some bits and pieces of the stealth fighter story did manage to leak to the 
press. In October of 1981, A\•iation Week reported that an operational stealth fighter was in development. 
Several people reported catching some fleeting glimpses of a rather odd-looking aircrafi fi)ing at night out 
in the western desert. !\fore and more stuff leaked to the media, so that all through the 1980s it had been 
sort of an open secret thai the USAF was operating a "stealth fighter" which was in\isible to conventional 
radar. However, questions directed to the Pentagon by the press about the stealth fighter were met either 
\\ith official denials or by a curt "no comment", which only served to whet peoples' curiosity even further. 

The official designation of the rumored stealth fighter was assumed by just about everyone to be F-19, 
since that number had had not been assigned to any knm\n aircraft. The novelist Tom Clancy placed the 
stealth fighter (named "F-19 Ghostrider" by him) in a key role in his technothriller novel "Red Storm 
Rising", published in 1986. The Testors plastic model airplane company marketed a kit which purported to 
the true configuration of the "stealth" fighter. 

In the meantime, training continued out in the Nevada desert. On July 11, 1986, :Major Ross E. ll.lulhare 
flew into a mountain near Bakersfield, California while fi)ing production aircraft number seven (tail 
number 792). Major 1\lulhare seems to have made no anempt to eject and was killed instantly, his aircraft 
disintegrating upon impact. A recovery team was immediately dispatch~d to tlte crash site, and tltc entire 
area was cordoned off. Every identifiable piece of the crashed plane was found and removed from the 
area to prevent tltem from falling into the \~Tong hands. The doomed aircraft had reportedly carried a 
flight data recorder, which is sort of unusual for a USAF fighter. Even though not much was found that 
was any bigger than a beer can, the flight recorder was supposedly recovered intact. In order to throw 
scavengers, the media, and the merely curious off the track, tltc recovery crew took the remains of a 
crashed F-IOlA Voodoo tltal had been at Groom Lake for over twenty years, broke them up, and 
scattered them throughout tlte area. The cause of the crash has never been officially revealed, but fatigue 
and disorientation during night fi)ing has been identified as a probable cause. 
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On October 14, 1987, while fl)ing production aircr.1ft number 30 (tail number 815), l\lajor Mich.ld C. 
Stewart crashed in the Nellis range just east of Tonopah. He too apparently made no attempt to eject, and 
was killed instantly. Again, the official cause was never revealed, but fatigue and disorientation may have 
both played a role. There was no moon that night, and there were no lights out on the Nellis range to help 
the pilot to distinguish the ground. Reportedly, the mission included certain requirements that were deleted 
from the fmal accident report It is possible that Stewart was going supersonic when he crashed and that 
he had become disoriented during high-speed maneuvers and had simply flown his plane into the ground. 

These two accidents, along with a need to better integr.~te the still-secret stealth fighter into its regular 
operations, foreed the Air Foree to consider fl)ing the aircr.1ft during daytime hours. This would in tum 
foree the Air Foree to reveal the existence of the aircraft. This armouncement was originally scheduled to 
take place in early 1988, but internal Pentagon pressure foreed a ten-month delay. 

On November 10, 1988, the long-rumored existence of the "stealth fighter" was fmally officially 
confmned by the Pentagon, and a poor-quality photogr.~ph was released. The stealth fighter was kept 
secret for over ten years, the security and deception being so effective that all descriptions which had 
"leaked" to the media were completely inaccurate. 

On the same day, the Air Foree confmned that the official designation of the stealth fighter was F-117.-\, 
which surprised just about everyone. ll1e official designation of the stealth fighter had long been assumed 
by just about everyone to be F-19, since that number had apparently been skipped in the new fighter 
designation sequence which was introduced in 1962. In addition, it had always been assumed that the 
designation F -111 had been the last in the old series of fighter designations which been abandoned in 1962 
when the Defense Department restarted the whole sequence over again from F-1. This led to a seeming 
endless round of rumors and speculation about aircraft designation gaps and secret projects, which 
continue to the present day.lfthe stealth fighter was not designated F-19, then just what was F-19? If the 
F-117A was part of the old F-sequence, then what happened to F-112 through F-116? 

The true answer is not yet known, but I think that the most likely explanation is that the 117 number is 
KOT in the old F-sequence that ended in 1962 but instead originated from the radio call signs used by the 
Stealth pilots when they were fl)ing out of Groom uke and Tonopah, two of the black planes' bases. 
Those are the same airfields that supposedly secretely oper.1ted So\iet- bloc aircr.1ft such as the l\liG-15, 
l\!iG-19, l\!iG-21, and l\!iG-23 that the US had "acquired" by various means from such sourees as Egypt, 
Isr.~el, Romania, etc. While in flight, these aircraft were distinguished from each other by three-digit r.~dio 
call signs (generally llx). After a while, these radio call signs came to be sort of unofficial designations for 
these aircraft, and even later, F-prefixes began to be attached to these designations. The F-112 to F-116 
are often speculated to be Smiet aircr.1ft such as Su-22, l\liG-19, l\liG-21, l\!iG-23, or :'\!iG-25. There is 
even a rumor that there exists a F-116A, which is a US-built version of the l\liG-25 constructed to see 
what kind of threat the :'\!iG-25 could be if the So\iets were able to build it using Western techniques. 
There is also thought to be an F-118, which might be a !\!ig-29 that was purchased before the fall of the 
USSR. Since the stealth fighter was operating in the same general area in Nevada, it came to be kno\\n by 
the r.~dio call sign of 117. The number 117 became so closely associated with the stealth fighter that when 
Lockheed printed up the first Dash One Pilot Manual, it had "F-117 A • on the cover. Since the Air Foree 
didn't want to pay millions of dollars to re-do all the manuals, the aircraft became the F-117 A officially. It 
may have even been initially designated F-19 in the early stages of the project, and might well have 
continued to be kno"n as the F-19 had this mistake not been made. A similar mistake was made when 
LBJ announced the existence of the "Blackbird". It was supposed to have been designated RS-71, but LDJ 
announced it as SR-71 and noone had the guts to tell LBJ that he had goofed. The designation stuck. 
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NASA said yesterday It will begin tests later this year on a new booster rocket 
design that uses a third rubberized D-ring and a metal brace to prevent leaks like 
the one blamed for the Challenger disaster. 

John Thomas, the manager of a solid rocket motor redesign team, said that W the 
hot-fire tests this fall and full-scale tests next year succeed, the space shuttle 
should be able to resume flights In early 1988. 

Complete Article, 2n words ($1.95 to download) 

, . 

Published on 07/28/1988, SEATTLE POST-INTELLIGENCER 

STEALTH GOOF-UP 

Just how secret is the "Stealth fighte~'? Secret enough that when one of the 
aircraft allegedly crashed near Bakersfield, CaiW., on July 11, the Air Force caused 
several thousand acres around the crash stte to disappear as well. 

From what is known about stealth technology from open sources, the Air Force 
was justified in sealing off the area, presumably to protect the fighter program 
from disclosure. Since the "stealth" In the Air Force's Stealth fighter is a broad 
combination of design 

Your $Hteh tenns •PPH' 3 times in this attic/e. 

Complete Article, 285 words (51.95 to download) 

Published on 07/15/1986, SEATTLE POST-INTELLIGENCER 

NO SHUTTLE FLIGHTS TILL AT LEAST '88 

The space agency said yesterday that the earliest date the space shuttle could 
resume flying would be in early 1988, a substantial delay from the previous goal 
of July 1987. 

In a report requested by President Reagan, the agency also indicated tt hoped to 
redesign the booster rockets so that existing hardware can be used. Problems 
wtth the booster rockets caused the Jan. 28 Challenger accident In which the 
crew of seven died. 

Your $Hteh fetms •PPH' 9 times in this etticfe. 

Complete Article, 742 words ($1.95 to download) 
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Published on 09/05/1996, SEATTLE POST-INTELLIGENCER 

RADAR FLAWED AT LA AIRPORT, UNION SAYS 

The primary radar In use at Los Angeles International Airport when two planes 
crashed Sunday was not working effectively, producing no images or only faint 
images of aircraft locations, the president of the airport technicians union charged 
yesterday.- - - - · 

Howard Johannssen, president of Professional Airways Systems Specialists in 
Washington, said the secondary radar was working, however, so that the 
problems probably did not contribute to the crash. 

Your .surch t&tm$11ppear 5 times in this attic'-. 

Complete Article, 340 words ($1.95 to download) 

Published on 09/0211996, SEATTLE POST-INTELLIGENCER 

PILOT HAD HEART ATTACK BEFORE COLLISION 

FORMER SPOKANE FAMILY BELIEVED ON SMALL 
PLANE 

The pilot of the small plane that collided With a jetliner, killing all 67 people on the 
two planes, suffered a heart attack minutes before the collision, a corone~s 
spokesman says. 

The pilot of the small plane In the collision Sunday may have been William 
Kramer, who recently moved to Los Angeles from Spokane. 

Your sean;h fetrm appear 7 time& in thi.s alficle. 

Complete Article, 1538 words ($1.95 to download) 

tttt:g~:£t-;:t~d/t~-}:jri:tt!fJ~W~fLtf-$tl:%t\<t¥PiYi~;t:Nt'§iW»wl1$illifi;§1:fijiZTid 
Published on 0912911996, SEATTLE POST ·INTELLIGENCER 

THE LESSONS OF FLIGHT 007 

Controversy over the 1933 Korean Air Lines incident has been renewed as the 
result of a forthcoming book and magazine excerpt by former New York Times 
corresponent Seymour Hersh. The most striking, and discomforting, aspect of 
Hersh's findings Is what appears to have been a monumental blunder by the 
Soviet Union. 

Hersh, following two years of research that included interviews with high-level 
Soviet officials, has concluded that KAL Flight 007 with 269 persons aboard was 
shot down by the Sovie 

Your .sH~h term.s appe~r 5 times in thi.s atticle. 

Complete Article, 382 words ($1.95 to download) 
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Published on 07112/1988, SEATTLE POST-lNTELLIGENCER 

SECRECY CLOAKS MILITARY AIR CRASH 

A mysterious Air Force plane crashed in Sequoia National Forest ea~y yesterday, 
killing the pnot, igniting a 150-acre brush fire and triggering a cordon of Air Force 
secrecy. 

The Air Force refused to say what type of airplane crashed or whether ~was an 
experimental craft from the flight test center at Edwards Air Force Base, about 80 
miles southeast of the crash s~e. 

Your $~•~h term& •ppear 9 times in this stticle. 

Complete Article, 605 words ($1.95 to download) 

Published on 0710311988, SEATTLE POSJ-lNTELLIGENCER 

A BRITISH JET CRASHES IN LAST TEST 

The only prototype of Br~in's new 
test flight yesterday, killing ~ 

' ' 

The $12 million aircraft was to public today. 

Your sun:h temts appear 6 times this article. 

Complete Article, 273 

Published on 0710211988, SEATTLE POST-INTELLIGENCER 

FLIER KIL'D IN CRASH 0 'BLIMP' 

An experi ntal 34~foot-long airshi made from a blimp and parts of four 
helicopt caught fire and era;~ esterday during a test flight at a Naval center 
here, · ing one of fiVE! crew mL.· rs aboard. 

Th ircraft, known as the He!)'Stat, crashed at 7 p.m. at the U.S. Naval Air 
E gineering Center, less th<)(i a mile from where the German dirigible Hlndenburg 
aught fire and bumed in ay 1937, killing 36 people, said Nick Grand, public 

information offiCer at the enter. 

Your sHrch term.s appear Urnes in this atficle. 

Complete Article, 2 9 words ($1.95 to download) 

The Seattle Post-lntelligencer arrhNes are stored on a SAVE (tm) newspaper 
library system from Media Stream Inc., a Knight-Ridder Inc. company. 
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NTSB AVIATION ACCIDENT/INCIDENT DATABASE 
Report ,Number: LAX83FA096 

{'liU/7 he..~ ( If- 3 "J]lj{; 

General Information 
Local Date: 
Local Time: 
City:State 
Airport Name: Id 
Event Type: 
Injury Severity: 
Report Status: 

Operations Information 
Category of Operation: 
Aircraft Type: 
Aircraft Damage: 
Phase of Flight: 
Aircraft Make/Model: 
Operator Doing Business As: 
Operator Name:Code: 
Operator: 
Owner Name: 

02/09/1983 
11:50 PST 
PACOIMA;CA 
WHITEMAN:WHP 
ACCIDENT 
NONE 
FINAL 

GENERAL AVIATION 
HELICOPTER 
SUBSTANTIAL 
570 LANDING 
SNIAS AS-350-XXX 

M.S. MOORE 
------------------------------------------------------------------
Narrative 
THE MAIN ROTOR BLADES SEPARATED THE TAIL BOOM DURING A FORCED 
LANDING FOLLOT;HNG A TOTAL LOSS OF POWER. THE PLT STATED THE ACFT 
WAS EQUIPPED WITH AN EXPERIMENTAL ENGINE TORQUE AND TEMPERATURE 
LIMITING DEVICE AND THIS FLT WAS TO COLLECT DATA CONCERNING ITS 
OPERATION. THIS DEVICE MALFUNCTIONED AND AN UNC0!1MANDED ENGINE 
SHUTDOWN OCCURRED AT 800 FT AGL. THE ACFT LANDED HARD ON THE SKID 
HEEL, ROCKED FORI~ARDED AND CAME TO REST UPRIGHT AFTER TRAVELING 
105 FT. 
------------------------------------------------------------------

Probable Cause 
------------------------------------------------------------------
Aircraft Information 

Number of Seats: 
Aircraft Use: 
Type of Operation: 
Domestic/International: 
Passenger/Cargo: 
Registration Number: 
Air Carrier Operating Certificates: 
Aircraft Fire: 

Injuries 
Fatal Serious Minor None 

Crew 0 0 0 2 

6 

14 CFR 91 

3605T 

NONE 



Pass 
Other 

0 
0 

Landing Gear: 

0 
0 

0 
0 

2 
0 

Certificated Maximum Gross Weight: 
Engine Make: 
Engine Model: 
Number of Engines: 
Engine Type: 

SKID 
4190 
LYCOMING 
LTS-010-600A2 
1 
TURBO SHAFT 

--------------------------------------------------------~---------
Environment/Operations Information 

Dasic Weather Conditions: 
Wind Direction (deg):Speed (knots) 
Visibility (sm): 
Visibility RVR (ft): 
Visibility RVV (sm): 

(VMC) 
0:0 
15 
0 
0 

Cloud Height Above Ground Level (ft): 0 
Visibility Restrictions: 
Precipitation Type: 
Light Condition: 
Departure Airport Id: 
Departure City:State 
Destination Airport Id:City:State 
Flight Plan Filed: 
ATC Clearance: 
VFR Approach/Landing: 
Event Location: 

HAZE (H) 
NONE 
DAYLIGHT 
BUR 
BURBANK:CA 

NONE 
NONE 
FORCED LANDING 
ON AIRPORT 

Pilot-in-Command 
Certificates: COMMERCIAL, FLIGHT INSTRUCTOR 
Ratings: 
Plane: SINGLE ENGINE LAND, MULTIENGINE LAND, 

SINGLE ENGINE SEA 
Non-Plane: 
Instrument: 

HELICOPTER, GLIDER 
AIRPLANE 

Had Current DFR: 
Months Since Last BFR: 
Medical Certificate:Validity 

WAIVERS/LIMITATIONS 

YES 
9 

CLASS 1: 

Total 
Make/Model : 

Flight Time (Hours) 
15000 Last 24 Hrs 

54 Last 30 Days: 
560 Last 90 Days: 

1000 Rotorcraft : 
Instrument 
Multi-Engine: 

3 
0 

60 
6000 

VALID MEDICAL-NO 
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----------- -----

NTSB AVIATION ACCIDENT/INCIDENT DATABASE 
Report Number: LAX83FA226 

General Information 
Local Date:Time 
City: State 
Airport Name: 
Airport Id: 
Event Type: 
Injury Severity: 

Operations Information 
Category of Operation: 
Aircraft Type: 
Aircraft Damage: 
Phase of Flight: 
Aircraft Make/Model: 
Operator Doing Business As: 
Operator Name: 
Operator Code: 
Operator: 
Owner Name: 

Narrative 

05/12/1983:08:11PDT 
TORRANCE:CA 
ZAMPERINI FIELD 
TOA 
ACCIDENT 
NONE 

GENERAL AVIATION 
HELICOPTER 
SUBSTANTIAL 
570 LANDING 
ROBSIN R-22-XXX 

ROBINSON HELICOPTER COMPANY 

THE HELICOPTER WAS ON AN FAA CERTIFICATION TEST FLT WITH A PART
TIME COMPANY EMPLOYEE IN THE LEFT SEAT AS PILOT- IN-COMMAND (PIC). 
AN FAA TEST PLT WAS IN THE RIGHT SEAT. THE PURPOSE OF THE FLT WAS 
TO ESTABLISH NEW DATA FOR THE HELICOPTER'S HEIGHT-VELOCITY (HV) 
CURVE. THE PIC STATED THAT ALL POINTS ALONG THE CURVE HAD BEEN 
SUCCESSFULLY DEMONSTRATED ON AN EARLIER DATE. AFTER A NUMBER OF 
AUTOROTAT IONS, THE PIC SUCCESSFULLY DEMONSTRATED A SPECIFIC POINT 
AT 100 FT & 48 KTS. THE FAA PLT THEN TOOK THE CONTROLS & ATTEMPTED 
TO DUPLICATE THE POINT IN QUESTIONS. THE FLARE FOR THE LANDING DID 
NOT ARREST THE DESCENT. SUBSEQUENT LY, THE HELICOPTER LANDED HARD 
& THE MAIN ROTOR SERVED TilE TAIL BOOM. !30TH PLTS ADMITTED THAT 
THEY DID NOT CLEARLY DEFINE THEIR INDIVIDUAL RESPONSIBILITIES 
PRIOR TO TilE FLT. 

Probable Cause 

Aircraft Information 
Number of Seats: 
Aircraft Use: 
Type of Operation: 
Registration Number: 
Air Carrier Operating Certificates: 
Aircraft Fire: 

Injuries 

2 

14 CFR 91 
83574 

NONE 



Fatal Serious Minor None 
Crew 0 0 0 2 
Pass 0 0 0 0 
Other 0 0 0 0 

Landing_ Gear: _ 
Certificated Maximum Gross Weight: 
Engine Make: 
Engine Hodel: 
Number of Engines: 
Engine Type: 

Environment/Operations Information 

SKID 
1300 
LYCOMING 
0-320-B2C 
1 
RECIPROCATING-CARBURETOR 

Basic Weather Conditions:VISUAL METEOROLOGICAL CONDITIONS (V}lC) 
Wind Direction (deg): Speed (knots) 110: 3 
Visibility (sm): 5 
Visibility RVR (ft): 0 
Visibility RVV (sm): 0 
Cloud Height Above Ground Level (ft): 0 
Visibility Restrictions: HAZE (H), SMOKE (K) 
Precipitation Type: NONE 
Light Condition: DAYLIGHT 
Flight Plan Filed: NONE 
ATC Clearance: NONE 
VFR Approach/Landing: SIMULATED FORCED LANDING 
Event Location: ON AIRPORT 

Pilot-in-Command 
Certificates:AIRLINE TRANSPORT, FLIGHT INSTRUCTOR, FLIGHT 

ENGINEER 
Ratings: 

Plane:SINGLE ENGINE LAND, MULTIENGINE LAND, SINGLE ENGINE SEA 
Non-Plane: HELICOPTER 
Instrument: 

Had Current BFR: 
Months Since Last BFR: 
Medical Certificate: 
Medical Certificate Validity: 

WAIVERS/LIHITATIONS 

Flight Time (Hours) 
Total 8567 Last 24 Hrs 
Make/Model llOO Last 30 Days: 
Instrument 906 Last 90 Days: 
Multi-Engine: 3465 Rotorcraft : 

AIRPLANE, HELICOPTER 
YES 
9 
CLASS 1 
VALID MEDICAL-NO 

0 
0 
0 

2500 
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FIW84FA075 Page I of I 

fi(:J-3/8? 
NTSB Identification: FIW84FA075 For details, refer to NTSB microfiche number 23461A 

Accident occurred NOV-23-83 at EL RENO, OK 
Aircraft: GULFSTREAM AEROSPACE PEREGRINE, registration: N600GA 

Injuries: 1 Serious. -

AT ABOUT 215 KTS THE PLT ROLLED THE ACFf IN ORDER TO EVALUATE NEWLY 
INSTALLED AILERONS. IT HAD BEEN NOTED EARLIER THAT A DEAD-BAND EXISTED 
IN THE AILERON NEUTRAL RANGE THAT INCREASED WITH AIRSPEED. THE PLT 
STATED THAT UPON ROLLOUT THE DEAD-BAND WAS STRONGER & SLOWED THE 
RECOVERY WlllCH RESULTED IN AN ADDITIONAL ROLL. AS THE ACFf CONTINUED 
ITS ROLL, THE NOSE-DOWN ATTITUDE INCREASED CAUSING THE ACFf TO 
ACCELERATE AT AN EVER INCREASING RATE. DURING THE ROLLOUT OF THE 
SECOND ROLL, THE STICK RESISTANCE CAUSED THE PLT TO PUSH CONSIDERABLY 
HARDER, INADVERTENTLY PUSHING THE STICK THROUGH NEUTRAL TO THE 
OPPOSITE SIDE. AN IMMEDIATE AND RAPID AILERON ROLL REVERSAL RESULTED & 
ANY ACTION THAT THE PILOT TOOK WOULD NOT AFFECT THERA TE OF ROLL OR 
DESCENT. THE PLT EJECTED BELOW 3000 Ff MSL WHILE IN INVERTED FLT. 

Probable Cause 

Fit control syst,aileron control..lnadequate 
Acftlequip, inadequate airfrarne .. Manufacturer 

Index for Nov 19!!3 I Index of Months • • • • • • 

http://www.ntsb.gov/ A viation/FTW/84A07S.htm 711/98 
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+DATA REPORT GULFSTREAM AEROSPACE- PERI!G'RINE /< I V 

ACCIDENT + 
+EVENTS I PHASES: LOSS OF CONTROL -OTHER I AERIAL WORK 

+ 
+ COLLISION WITH LEVEL TERRAIN/WATER I EMERGENCY /UNCONTROLLED 

DESCENT + 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA > 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE :83/1185-0 

++FROM STATE : UNITED STATES 
++ 

<·------WHEN------:>++< AIRCRAFT DATA--
DATE : 83-11-23 ++MASS CATEGORY : 2251-5700 KG 
TIME : 15:00 ++STATE OF REGISTRY : UNITED STATES 
LIGHT : DAYLIGHT ++ REGISTRATION : N600GA 

++ 
< W H ERE > ++ <--- DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : EL RENO,OK ++ AIC DAMAGE :DESTROYED 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED :OKLAHOMA CITY,OK ++CREW 0 I 0 0 0 I 
DESTINATION : EL RENO,OK ++PAX : 0 0 0 0 0 0 
OTHER DAMAGE : NO 

DRN: THE PILOT ROLLED THE A/C TO TEST THE AILERONS. A "DEAD-BAND" HAD BEEN 
NOTED IN THE AILERON NEUTRAL 

> 

RANGE, WHICH INCREASED WITH AIRSPEED. ON ROLL-OUT THE "DEAD-BAND" WAS STRONGER 
AND THE ROLL COULD NOT BE STOPPED. THE 
NOSE DROPPED AND THE A/C ACCELERATED. THE PILOT PUSHED HARDER AND THE STICK 
MOVED TO THE OPPOSITE SIDE. AN AILERON 
ROLL RESULTED AND THE PILOT COULD NOT STOP THE ROLL NOR THE DESCENT. THE PILOT 
EJECTED. 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: LOSS OF CONTROL -OTHER I AERIAL WORK 

FACTORS: AILERON SYSTEM -UNSERVICEABLE 
2. EVENT I PHASE: COLLISION WITH LEVEL TERRAIN/WATER I EMERGENCY/UNCONTROLLED 

DESCENT 
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MK~FA114 http:/l~>ww .rtsb.gov!a\iation 'MKC '8-IAII4 .htm 

I of I 

'1 I Z/ 8'-1 
NfSD Identification: ;\IKC8.tFA11.t For detail~, refer to NfSD microfiche number 2.t506.\ 

Accident occurred APR-02-84 at LITIT.E ROCK, AR 
Aircraft: CAN ADAIR CL-600 CHALLENGER, registration: N800CC 

Injuries: 8 Uninjured. 

TIIE ACFf WAS ON AN FAA CERTIFICATION FLT (E..XPEim!ENTAL). Du'RING TilE 
RECOVERY PHASE, A NON-TYPE RATED FAA PLT WAS INTIIEL SEAT & TilE PIC WAS IN 
TilE R SEAT. \\lnLE DESCEl\TIING, A DUCT FAIL LGT & A LEADING EDGE OVERHEAT 
LGT C:~\IE ON. TilE PIC TOOK CORRECTIVE ACTION. TIIE FAA PL T l\L\DE AN ILS APCH 
TO RWY 22 \\liiCH WAS WET. TilE APCH \VAS l\IADE \\mi TIIE L ENG AT HI IDLE. TIIE 
TIIRUST REVERSERS WERE NOT AR.\IED FOR TilE LAl\TIING. A TOUCHDOWN WAS 
1\LWE ADOUf 2000' DOWN TIIE R\VY & SPOILERS WERE DEPLOYED. \\liEN TIIE FAA PLT 
REAIJZED liE DID NOT HAVE REVERSE TIIRUST, liE TRIED SL0\\1NG TIIE ACFf WTI1I 
DRAKES; HOWEVER, TIIE L DRAKE WAS INOP. TilE PIC TOOK CONTROL & CYCLED HIE 
ANfi-SKID, DUf STILL ILW NO L BRAKING ACTION. SUDSEQUENTL Y, TIIE ACFf RAN 
OFF TilE El\TI OF TIIE RWY & TIIE NOSE GEAR COLLAPSED IN !\ruDDY TERRAIN. AN 
INVESTIGATION REVEALED THAT DURING l\IAINTEN- ANCE, TilE SPEED SENSOR 
IIAR1\"ESSES FOR TIIE L l\IAIN GEAR WERE REVERSED \\liiCH ELIMINATED ANY 
BRAKING TO TIIE L DRAKE WHILE TilE ANTI-SKID WAS ON. 

Probable Cause 

Supenision .. Inadequate .. Pilot in command 

Contributing Factors 

Thrust reverser .. Not engaged 
CheciJist..Not followed .. no person specified 
Divet1ed anention .. Copilot1second pilot 
Divened anention .. Pilot in command 
Weather condition .. Tail1\ind 
Proper touchdmm point.. Not anained .. Copilot1second pilot 
Landing gear, anti-skid brake system .. Inoperative 
l\laintenance . .Improper .. Other maintenance personnel 
Airport facilities,runway;landing area condition .. Wet 
Terrain condition .. Soft 
Terrain condition .. Wet 

Index for Apr 1984 I Index ofl\lonths 0 0 0 0 

om:zr.ooo s:os PM 
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I I I I II I I II I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I 

/ ACCIDENT + 

+ 

+ 

+DATA REPORT CAN ADAIR- CL-600 
+EVENTS I PHASES: LOSS OF DIRECTIONAL CONTROL I LANDING ROLL 

+ 
+ 
+ 

OVERRUN I LANDING ROLL 
COLLISION WITH OBJECT -OTHER I LANDING ROLL 
NOSE GEAR COLLAPSED/RETRACTED I LANDING ROLL 

+ 
+ 

I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
<----OPERATION >++< FILE DATA ·---> 
TYPE : MISCELLANEOUS -TEST/EXPERIMENTAL ++ ICAO FILE : 84/0312-0 

++FROMSTATE :UNITEDSTATES 
++ 

<-----WHEN ---->++<- -AIRCRAFT DATA---> 
DATE : 84-04-02 ++MASS CATEGORY : 5701 - 27 000 KG 
TIME : 13:31 
LIGHT : DAYLIGHT 

++STATE OF REGISTRY: eli ED S)TES 
++REGISTRATION . NSOOCC 

++ 
< WHERE >++<---DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : LITfLE ROCK,AR ++ NC DAMAGE : SUBSTANTIAL 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : LITfLE ROCK,AR ++CREW : 0 0 0 2 0 2 
DESTINATION : LITfLE ROCK,AR ++PAX : 0 0 0 6 0 6 
OTHER DAMAGE : YES 

THE NC TOUCHED DOWN 600 M PAST THE THRESHOLD ON A WET, 2190 M RWY. REVERSE 
THRUST WAS NOT USED. THE RIGHT 
MAIN WHEELS RAN OFF THE RIGHT SIDE OF THE RWY 120M BEFORE THE END. THE NC 
STOPPED 10MPASTTHEEND. THE NOSE GEAR 
CONTACTED A CONCRETE MANHOLE AND THE NOSE GEAR BROKE AWAY. 

DRN: THE APP WAS MADE WITH THE LEFT ENGINE AT HIGH IDLE. THE THRUST REVERSERS 
WERE DEPLOYED. WHEN THE CO-PILOT 
REALZED HE DID NOT HAVE REVERSE THRUST, HE TRIED THE BRAKES; HOWEVER, THE LEFT 
BRAKE WAS INOPERATIVE. THE PILOT TOOK 
CONTROL AND CYCLED THE ANTI-SKID, TO NO AVAIL. 

THE SPEED SENSOR HARNESSES FOR THE LEFT MAIN GEAR WERE REVERSED WHICH 
ELIMINATED ANY LEFT BRAKING. 

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

----EVENTS AND FACTORS---
1. EVENT I PHASE: LOSS OF DIRECTIONAL CONTROL I LANDING ROLL 

FACTORS: FLIGHT SUPERVISION-INADEQUATE 
OPERATION OF POWERPLANT -IMPROPER OPERATION 
FLIGHT CREW PROCEDURES -NOT FOLLOWED 
USE OF CHECK LIST -NOT USED 
ANTISKID SYSTEM -ELECTRICAL FAILURE /MISRIGGED 
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EDITOR,S COLUMN 
0..U. Beaelleld, Chief Teet pilot for Rodnrel1 IDteo

,..tloaal Corp. dleclla the crula "' the B-1 protot,'pe bomber. 
,-.Doug bad ben Ia teet l1ylq for mon ol the 29 ,_... o1nce 

hho .,..daat1011 from the USAF Ten Plio& Scllool Ia 1955. Ia 
th.,.. ,_... be waa uelpecl to IIIWI7 dllfernt fUght teet 
programa with the Air F-FAA ed Alreraft eompenl ... 
A alUIIber of u Ia the SFTE workecl cloeely with hlm 011 
!.hoM prognma. CharBa Jom......, Dick Abram.. Jrny Janee.. 
Pat Sharp, Jim Leann IIDd Otto Welczek to IIIIDie a fnr. I 
flrot beeame aequa!Dtecl with O..U. Ia 19M, whea he,... 
aulpeclu the project pUot.., the perfllnll&IICe IUid Bmltecl 
IJtablllty teata of the SA-16B. CharBo Crawford wu the 
fUiht ten eDglaeer. O..e eoalda't help bat be Imp< I ooed with 
hho fiylag oldiL oeU ~nee ed hoyWt ·eDthualam for 
nylaged fUght teetlag. He Deft!' loet that eathaolam. He 
dlecl dolag whet he eajoyecl dolag • fUght teetlag. He wu a 
good frfead. . 

First Production B-lB Rollout 
In <mm~onies attended by key govermneat, Air Force, aad 

induotry offidala. Rockwell Intematicmal Corp. rolled out ita 
first production B·lB Tuesday, Sept. 4 at ita Pohade!e 
facility. The bomber, painted ia a eamonflage of dark greens 
aad grayo was rolled out of ita beagar aad towecl in a circle 
oo the aowd could oeelt from aU sides. A Strateg;c Air Com
maad iaoigaia Oll the right bead eide of the cabin was UD

veiled by Air Foree Se<retary Verne Orr, Air Fora~ Chief of 
Staff Gen. Charles Gabriel aad RoclnreiJ Chairman Robert 
Andenoon.. Secn!tuy Orr delivered the main addreoa. 

The No. liHB, bullt on production tooling, rolled out five 
months ahead of eehedule aad withia the budgetod """t. The 
Air Fora~ bel 100 B-IB's ordered at a cost of approximately 
20.5-bmion dollanl C1981 dollanl). 

Externally, the B-IB loob oimilar to the B-lA. o..ty a 
simplltled eagiae ialet, modified ovenring fairings. red&
oignecl aft radome aad a relocated pitot tube will be notice
able. The Air Foree oald the B-IB bel a radar c:ross oectioa of 
only about on&-bundredth of the B-52. SAC's aging P""""'t 
day bomber. Tbe basic weight of B-1 B mnaina eo!M!Dtially 
unch•ngecl from that of the B-lA's but the maximum 
operating weigbt bel beea iac:reeaed from 397,000 pouada to 
477,000 pounds. The B·lB Is powered by four General 
Electric F-101-<lE-102 turbofan engineo developing 30.000 
pounds of thruot each. Tbe Boeing Military Airplane io the 
asaoeiote contractor for the offensive avionics aad AIL Divi
olon of the Eaton Corp. for the defeaofve avionleo. 

Tbe No.4 prototype wao temporarily grounded u a pre
eautioa after the loss of the No. 2 prototype but io back fly· 
iag again. The first production B·1B Is eebeduled to make ita 
firot flight In the eorlypart of October. 

· B-1 Lost On Test Flight · 
One of the four B-1 prototype bombers, B-1A. No.2 was 

lost wbile on a low-level toot fligbt. One· crew member, 
Tommie D. !Doug) Beuefield, 65, chief toot pilot for RoclnreiJ 
I ntemational Corp. was killed but the other two crew mem
bero, pilot, Major Richard y, Reynolda, 35, of Hoquiam. 
Waob. aad fligbt toot ellgiaeer, Capt. Otto J. W•nirnok Jr~ 
30, of Seattle. Waob. ourvived. An Air Fora~ otatement oald 
the crew escape eaponle l!lllec:essfully oeparated from the 
plane. Doug Benefield reportedly died ia the escape capsule. 
Major Reynolda suffered e compression bed: injury and 
Capt. Wanlezelr: suffered a major'~ contusion aad fn. 

,-.... temaJ injuries. 
Capt. Wanlc:uk is an active member of the SFTE's An-. 

telope Valley Chapter beving served on the Board of Of.. · · • 
·J'1!Ctor& Ho Ia a graduate or·the Fllgbt Test En~ 
Coone. USAF Test Pilot School aad io c:urrently aosigned to . 
the Fligbt Dynamiea Division, 6520th Test Group .while · 
atteehed tn the R-1 T....t F,....... · ·· · · · 

Board of Directors ~ • 
5 SEPTEMBER 1984 

Attendees: 
Ron Hart, Pres. 
Jeffrey Poener, Vice Pres. 
Robert Evans. Post Treu. 
James Upton. Director 

Ab!M!IIt: 

Jan Howell, I 
Roger Jones, 
Jack Strier, S 
David Houle., 

W eneth Painter, Direc:tor Lyn 
Dianne Van Norman, Ezeeutive Director 

The meeting. wu eaD.ed to order by t1 . 
Hart, at 7:45 p.m. Ron Hart introdw:ed th 
thanked Jan Howell and Bob EVllllll for till. 
aid ia helpiag make an orderly tnuisition 1 .· 
aew Boord of Directors. - . . . . .·. 
· The miantoo of the 1 Augnst 1984 meet 
approved. . . ... . . . . ·. 
. ~e Preoident mad& )he'· followlng .u 
a.oaJgDD>eDto: . . . . . . : . . . .. 

PublieatiODS:Jack Strler,. Membe 
Ethiee • Dave Houle · •-. Sc:lwiAr . 

Interim eoD'Imlttee asslgnmento: · .. 
• European Symposium (1987 ·Jeff Poonoi 

(to monitor programo) . . •. 
Directors A ward· James Upton .. 
James Upton will make a retOIDliiimdaUi·. 

what form the Directors Award obould · 
certificate. . . '·. . . . .. . . . :, • 

Treasurer' a Repcrl· No~ .. . · · ->. 
Men~p~·No~ . : . 
Publieatiou ~ • J. Strier rePortedtt. 

Teat N"""letter'' wu 1489.90. · · . · 
OLD BUSINESS .. 

James Upton announced be baa the S: 
vinusly ordered and will deliver them to tht 
· Jan Howell, past ethiee committee chair 

draft code of ethiee for otudy aad later com 
Ron Hart reported oa the St. Louio 5ya 

wao a wen organized aad oueeessful oyr 
Louio Chapter Is to be congratulated for till 
· Thirty oii papera were P""""'ted 

Total attendees: 
Total registered: 

Wives: 
Emibitors: 

St. Lonl.o Chapter: 
Countries repmented: 

20 different vendoro participated 
Sales of SFI'E items: 1216 

Ron Hart reported that 7 capo with U 
were aU eold at the Symposium. (Bill FW 
up.) Tbe Board agreed to delay ordering e&J 
'llrm" geta a good handle on income aad exJ 
fortheomiag year. Tbe Board approved til 
capo with emblems for oale at an A. V. ChaP' 

Tbe President received a letter from • 
thanking the SFI'E for the oeholarship &Will 

Seattle Chapter requested a 11,000 edvt 
Symposium. Tbe Boord voted to iao-em 
Seattle Chapter ao required with an 1mr 
vance. 

Dave Hnule propoeed thet membero b 
write abstract& or onmmarieo of articles or 
contaiao lnformatiou uoeful ia fligbt toot 
marielo would be published ia the FLIGH 

· Publieatioaa Chairmaa heartily eouewred. 
. The Presideat propoeed and the Boar( 

Board of Direc:tors meetinp on the f"nt W 
month at 7:30p.m. at the Society Office. 

R__,_, lfown. .T-Ircz......:- G..:' 
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238 16"! Stability and Controlluu~s with \llriablt S•·ap 

'""'"" part of wing !~love) 

Maneuvering and high-lift flaps 

Retrectablt vane 

Movabi<l port 
of wing 

•iJ:urr IU The appro•imalc win1 rlanform of the variahle·s'Ne'C'J' Grumman F-14 T001.'11.. 
"fheo rt"tnlt.1able glm1e ~unc ~duces excr~~C-.;ive JongiiUdin.al !."1.3hifity w1th the wsng" rully !lwt;ll 
hacl. !From Loftin. NASA SP 46~. 19&5.) 

U.S. Air Force airfield in Kansas with a wing stuck in its full aft swept position had to fiy 
to Edwards Air Force Bac;e in California to U\e its extra·long runways. 

The B-1 can have a severe stability problem at the other end of tile sweep range. the 
la.Jkling pmitiun uf 15 degrees. This problem occurs if the wings are swept fOfWllld tD 

15 degrees without waiting for the fuel to be pumped forward as well. This •ituation"" 
guarded against originally by a warning light that came on iffuel transfer had not been made 
hefore unsweeping. According to Paul II. Anden;on. a warning light wa.• u.o;ed origir..Jiy 
instead of a positive interlock that would prevent unsweeping until fuel W:IS transfaml 
hecauseof concern that a failure in the intcrlock system could lock the wing in ir. aftpositi<m. 

Howe=, a tragic accident occurred 31 Edwards when a pilot apparently iennred the 
warning light and unswept a B-l's wings without the L'Ompensating forward center cl 
gravity shift by fuel pumping. The airpl:me simply became uncontrollably unstable and 
was lost. A positi\"e interlock replaced the warning light after that accident. 

16.6 The Oblique or Skewed Wing 

Another mtation-only variable-sweep concept was invtnted by Rohert T. Jnllt'a 
the NACA Ames Aeronautical Laboratory around 1945 (Figure 16.3). This is theobli<;ue 
or skewed wing, in which wing swecpback (and swcepforward) is achieved by mtating the 

/6.6! 

wing at 
wingm 
.rability 
seemslc 
Handley 
for the • 
lift-drag 

Had! 
Jones' in 
with the 
War II, i1 
theory ir 
equation 
earned a 

With I 
machine~ 

and our' 
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L;; : :',~:;,,:,~. ,-:B} &~~t-.~~8!:~.;£2.~E~!:11;-~t>~1j 
~~~ When President Reagan leinstated the a.;r. program, in- . 
~~W]Iate 1981, Rockwell was authOrized to use two a.;1A's · 

~t£~~J for flight testing various airCraft sysiems while.· · · 
~ construction of the B-IB was getting started. Initial .. 

contracts for the conversion of the 2nd (SIN 74-159)!nd 
liiiiiiiiii 4th (SIN 76-174)B-1A's Were sign(:d ~nJ~~.198~,· ; -

B-1A # 2 was the first aircraft modified with a new flight control system designe~I"f~!he: :_ 
updated B-1 B. The aircraft flew for the first time as a B-1 B systems test aircraft on 23 
March 1983. Flight testing continued until 29 August 1984 when the aircraft crashed during 
a stability and control test flight at low level with the aircraft opmting at the edge of its 
performance envelope. This aircraft was equipped with a crew escape module which -
malfunctioned during the ejection sequence. One member of the crew was killed when the 
escape module hit the ground and two other crewmen were injured 

The secondB-1A (S/N76-174) modified for testing B-IB systems was ready in mid-1984 
and flew for the first time on 30 July 1984. This aircraft was modified with the B-IB 
defensive and offensive avionics systems and used to test weapons delivery and electronic 
countermeasures (both active and passive) of the aircraft. This B-1A cOntinued as a test 
aircraft until the B-IB became operational in September 1986. In December 1986, the 
aircraft made its last flight to the USAF Musewn where it was placed on permanent display 
in the Airp3rk. 

TYPE 
B-IA 

Notes: 

Number Built/Converted Remarks 
4 Supersonic penetration bomber 

• Serial numbers: 74-158 to 74-160 & 76-174 
• The USAF Museum has the last B-IA (SIN 76-174) in display in the Airpark. 
• First flight of the B-IA was on 23 December 1974 
• First flight ofB-IA #2 after B-IB modifications were complete was on 23 March 1983 
• First flight ofB-IA #4 after B-IB modifications were complete was on 30 July 1984 

SPECffiCATIONS 
Span: 136 ft. 8 112 in. fully spread; 78 ft. 2 112 in. fully swept 
Length: !50 ft. 2 112 in. 
Height: 33 ft. 7 1/4 in. 
Weight: 389,000 lbs. loaded 
Armament: 24 AGM-698 short range attack missiles (SRAMS) or 75,000 lbs. of bombs 
carried internally plus 8 SRAMs or 40,000 lbs. Of bombs carried extemally. 
Engines: Four General Electric F101-GE-100 afterburning turbofans of30,000 lbs. thrust ea. 

03/2012001 8:36PM 
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0002011 A86-12009 
B-1B - Born again bomber 
Author: LYNN, N. 

/2-

source: Flight International (ISSN 0015-3710), vol. 128, Sept. 21, 1985, p. 
::)-42. 
Publication Date: sep. 1985 
Language: English 
country of origin: United Kingdom Country of Publication: United Kingdom 
Document Type: JOURNAL ARTICLE 
Documents available from AIAA Technical Library 
Journal Announcement: IAA8602 

The development of the B-1B bomber is discussed. The production .and delivery \ 
schedule, and the flight testing of the aircraft are described. The crash of 
the B-lA aircraft and the new warning l"ight system developed after the crash 1

\ 
are explained. The stability enhancement function added to the stability 
control augmentation system, and the stall inhibitor system added to the 1 

aircraft are examined. An example of foreign object damage to the flapper doors 
of the B-lB bomber is provided. The offensive avionics system is explained and 
its proposed production and delivery schedule are given. (I.F.) 

Source of AbstractfSubfile: AIAA/TIS · 
Descriptors: *AIRCRAFT PERFORMANCE; *B-1 AIRCRAFT; *REVISIONS; AIRCRAFT 

ACCIDENTS; AVIONICS; DEVELOPMENT; FLIGHT CONTROL; FLIGHT TESTS; IMPACT DAMAGE; 
STABILITY AUGMENTATION; WARNING SYSTEMS · 

subject Classification: 7505 Aircraft Design, Testing & Performance (1975-) 

3/5/1 of 3 
NTIS No: AD-A261 376/8/HDM 
Title: Proceedings of the Aircratt Wake Vortices conference Held in 

-,shingt n, DC on october 29- 31,\1991.-Volume 1; Fi 1 rept., 
Author( : Hallock, J. N. 
Performin Organization: John A. V a National Trans 

Center, Camb dge, MA. 
Report No: T-VNTSC-FAA-92-7-I; DOT/ /SD-92-1-I 
Notes: origin contains color plates: 11 OTIC/NTIS repro 

black and white. ee also Volume 2, AD-A26 377. 
Date: Jun 92 Pa es: 51Sp NTIS Price Cod • PC A22/MF A04 
Language: English Country: United States 
Document Type: Con renee proceeding 

be in 

Abstract: This volum contains the proceedings of the internation 
conference of Aircraft ke Vortices held at the ality Hotel Capito 
Washington, DC, on Octobe 29-31, 1991. The contr ted papers discus 
technological advances in e knowledge of the pheno non, its effect on 
air raft and airport capaci~ , detection techniques, d vortex avoidance 
sche s •••• Aircraft wake vo ex, Vortices! Vortex haz rdsl Wake behavior. 

Des iptors: *Aircraft• *Ai rts; Detect on; Flight t t ng; Trailing 
vortice ; Hazards; *Vortices; * e; Flow separation; *A traffic control 
systems; *Air traffic control te nal areas; Lessons learn d; Data bases; 
Weather; ircraft landings; Turbui nt flow; *Aviation safet • Turbulence( 
Aviation a idents; Wing tips; Mixin • Helicopters; Aerodynam character1stics 

Identifier : *Meetings; NTISDODXA 
NTIS Subjec Codes: SlA (Aeronautics d Aerodynamics--Aerodyn cs); 51B 

(Aeronautics an Aerodynamics--Aeronaut! ); 85A (Transportation-
Transportation); 85D (Transportation--Tr portation Safety) 

3/5/2 of 3 
NTIS No: AD-A248 56 8/HDM 
Title: Flight Testin of a Half-Scale iloted Vehicle; Mas~er's 

thesis 
Author(s}: Koch, P. A. 
Performing Organization: 
Date: Mar 92 Pages: 62p 

Postgraduate School, Monterey, CA. 
Price Code: PC A04/MF A01 
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hltp:Jlwww.nlsb.gov/aviatioo 1'T\V/8SAOI O.ltm 

to/<t/8'1 
NTSD Identification: F1W85FA010 For details, refer to NTSD microfiche number 27108,\ 

Accident occurred OCT-09-8-t at CHECOTAH, OK 
Aircraft: ROCK\\'Ell INTER."l'ATIO~AL 69SA, registration: N81502 

Injuries: 2 Fatal. 

TilE PILOT AllOWED TilE AIRCRAFT TO STAll AT .-\N ALTITUDE \\lllCII WAS TOO 
LOW TO EFFECT RECOVERY DEFORE GROtTh'D ThiPACT OCCURRED. liE WAS IN TilE 
PROCESS OF PERFOR.\U!\'G V~IC TEST Ai'TI .1\IA .. \':Thl:lR\f PERFORMAKCE SIKGLE E!\'G)}..'E 
CLThiDS DURING TilE TEST FUGHT. WfTh'ESS DESCRIPTION OF TilE AIRCRAFTS 
.1\IOVE\IENTS AT TilE DEGIN1\"TI\G OF THE ACCIDENT SEQl..iEKCE SUGGESTS THAT THE 
~IC TEST \VERE IN PROGRESS IM!\IEDIA TEL Y DEFORE TilE ACCIDENT OCCORRED. 

Probable Cause 

Airspeed .. Not maintained .. Pilot in command 
Sta!Vspin .. Inadvertent..Pilot in command 

Index for Oct 198-t I Index of !\fonths D D D D 

~I tJ '76 OtJO 
c df- t 5~v~d 5"/;7/e( 

07.'22!2000 8:09PM 
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I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I REQUEST 140/94, REPORT# 179 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I v ACCIDENT +DATA REPORT ROCKWELL- COMMANDER 980 
+ 

+EVENTS I PHASES: SPIN I CRUISE + 
+ COLLISION WITH LEVEL TERRAIN/WATER I EMERGENCY/UNCONTROLLED 

DESCENT + 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I 

++ 
<-------·-- 0 PER AT I 0 N > ++ < -- FILE DATA ------> 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 84/0187-0 

++FROM STATE :UNITED STATES 
++ 

-----WHEN------>++< -AIRCRAFT DATA----:> < 
DATE 
TIME 
LIGHT 

:84-10-09 ++MASS CATEGORY :2251-5700 KG 
: 11:40 ++STATE OF REGISTRY: UNITED STATES 
:DAYLIGHT ++REGISTRATION :N81502 

++ 
< W HE R E > ++ < DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : NEAR CHECOT AH,OK ++ NC DAMAGE : DESTROYED 
STATE/AREA :UNITEDSTATES ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED : BETHANY,OK ++CREW 2 0 0 0 0 2 
DESTINATION : BETHANY,OK ++PAX 0 0 0 0 0 0 
OTHER DAMAGE : NO 

THE TEST FLIGHT WAS FOR SINGLE ENGINE VMC CHECKS AND SINGLE ENGINE MAXIMUM 
PERFORMANCE CLIMBS. THE NC FLEW 
SLOW WITH A STEEP NOSE UP ATTITUDE WHEN THE NOSE PITCHED DOWN AND THE NC 
ENTERED A SPIN FROM AN ALTITUDE OF 1000-1200 
FT AGL. THE ENGINE SOUNDS CEASED AND THE NC CONTINUED TO SPIN UNTIL IMP ACT. 

-------EVENTS AND FACTORS-----
1. EVENT I PHASE: SPIN I CRUISE 

FACTORS: FLYING SPEED -NOT MAINTAINED 
2. EVENT I PHASE: COLLISION WITH LEVEL TERRAIN/WATER I EMERGENCY/UNCONTROLLED 

DESCENT 
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SEAS~FAOH h!j>Jiwww .rtsb.govla1iation'SEA!SS A034 Jtm 

I oft 

I J-/!1/~ 
NTSB Identification: SEA85FA03-I For details, refer to NTSB microfiche number 26670;\ 

Accident occurred DEC-19-8-1 at WEST SEATTLE, \VA 
Arrcrafi: DEHAVILLAND DHC-3 TURBO, registration: N42HA 

Injuries: 1 Serious, 2 Minor. 
,, 0 H ..-r't 

ACFT WAS PERFOR.\IING TEST FLT ~IA!-<''ElJVERS \\1IEN PROBLEMS \\mi TIIE 
t-.IODIFIED FUEL SYSTE!\I OCCURRED. ICE BLOCKING A FUEL VENT LINE CAUSED A 
PARTIAL COLLAPSE OF TilE MAIN (El\G~'E FEED) FU'EL CELL \\liiCH PRODUCED AN 
ERRO~'EOUS FlJEL QUANTITY READING. IN ADDmON, TilE MAIN TANK OVERFLOW 
SlruTOFF VAL v'E \VAS LEAKING, SOT A!-<h OVERFLOW OCCURRED. TIIE FU'EL 
OVERFLOW CAUTION LIGHT ILLIDIINATED AND Affi1LIARY TANK FUEL PIDIP FEED 
TO ?\lAIN AUTO~IATICALLY SHUT DOWN. DUE TO t\fiSCALIBRATION, TillS SYSTE~I 
OVERRODE PL T A TTEt\IPTS TO REST ART AUX FUEL PUliPS. PLT RE.\IAThlED IN TEST 
AREA TROUOLESHOOTIJ\G RA TilER TIIAN IMMEDIATE RETURN TO BASE, FINALLY 
NOTED t\IAIN T ~h GAGE CONTINUING TO READ "FULL • EN ROUTE TO BOEING FIELD,' 
FUEL STARVATION OCCURRED. PL T OPTED TO A TTE:!\IPT FORCED ~'DG IN SMALL 
A Till..ETIC FIELD IN RESIDENTIAL AREA RA TIIER TIIAN DITCH IN PUGET SO~'D. TIIE 
ACFT TOLTHED DOWN IN INTE!-<'DED LNDG AREA, TIIEN BOUNCED ACROSS AN 
ADJACENT STREET. TilE ARRESTING ACTION OF TELEPHONE \\1RES ON TilE VERTICAL 
FIN BROUGIIT TilE ACFT TO REST IN A RESIDENTIAL BACKYARD. 

ProbableCause MPA. dJ~. ft!~lf; 5/N lfZ.f 

Fuel S)'Stem,wnt .. Biocked(total) 
fluid,fuel..Starvation 

Contributing Factors 

Fuel S)'Stem,tank .. Distorted 

Cc')( A-C Co ,f W.HJ , fr-.-/f(e 

Engine instrument~. fuel quantity gage .. False indication 
Fuel S)'S!em,fuel shutoff .. Leak 
Precautionat)·landing .. Delayed..Pilot in command 
Fuel supply .. l\lisjudged .. Pilot in command 
Terrain condition .. None suitable 

Index for Dec 1984 I Index of!\ lonths D D D D 

07122!2000 8: II PM 
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I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I REQUEST I40/94, REPORT# I8I 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I 

+DATAREPORT DEHAVILLAND- r =' ~CCIDENT + 
+EVENTS I PHASES: FUEL SYSTEM FAILURE I CRUISE'---------\ V 
+ NON-MECHANICAL FAILURE -FIRST ENGINE I CRUISE 
+ COLLISION WITH OBJECT -OTHER I LANDING ROLL 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA-·------' 
TYPE : MISCELLANEOUS -TEST/EXPERIMENTAL ++ ICAO FILE : 84/1306-0 

++FROM STATE :UNITED STATES 
++ 

<------WHEN----->++< AIRCRAFT DATA---
DATE 
TIME 
LIGHT 

: 84-I2-I9 ++MASS CATEGORY : 
: 11:08 ++STATE OF REGISTRY: UNITED STATES 
:DAYLIGHT ++REGISTRATION : N4247A 

++ 
<:-----WHERE -----:>++<:--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION :NEAR WEST SEATTLE,WA ++NCDAMAGE :SUBSTANTIAL 
STATE/AREA :UNITEDSTATES ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED : SEATTLE,WA ++CREW : 0 0 I 0 0 I 
DESTINATION :WEST SEATTLE,WA ++PAX 0 I I 0 0 2 

OTHER DAMAGE=. 
DRN: DURING TEST IGHT, ICE BLOCKED A FUEL LINE CAUSING PARTIAL COLLAPSE 0 

THE MAIN (ENGINE FEED FUEL 
CELL. THE MAIN TANK OVERFLOW SHUT-OFF VALVE WAS LEAKING, SO TANK OVERFLOW 
OCCURRED. DUE TO MISCALIDRATION, THE SYSTEM 
OVERRODE PILOT ATTEMPTS TO REST ART AUXILIARY FUEL PUMPS. THE PILOT FINALLY NOT 
MAIN TANK GAUGE CONTINUING TO READ 
"FULL". EN-ROUTE TO BASE, FUEL STARVATION OCCURRED. HE FORCE LANDED IN AN 
ATHLETIC FIELD AND BOUNCED ACROSS A STREET. 

-----EVENTS AND FACTORS-----
1. EVENT I PHASE: FUEL SYSTEM FAILURE I CRUISE 

FACTORS: FUEL DISTRIBUTION PIPE -BLOCKED BY ICE 
FUEL TANK -DISTORTED /COLLAPSED 

_ __ _ _ FUEL QUANTITY-PRESSURE INDICATION -FALSE INDICATION 
2. EVENT I PHASE: NON-MECHANICAL FAILURE -FIRST ENGINE I CRUISE--~ --

FACTORS: POWERPL FUEL VALVE -LEAK/LEAKED 
FUEL QUANTITY-PRESSURE INDICATION -INATTENTIVE TO 
FUEL-EXIIAUSTED/DEPLETED 

3. EVENT I PHASE: COLLISION WITH OBJECT -OTHER I LANDING ROLL 
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L'I . .'XS~LA235 lttp:J/www .rtsb.gov/1\iation 'LA.'~'85 A235 .him 

I of I 

-
NTSD Identification: LAX85~UJ5 For details, refer to NTSB microfiche number 29337,\ 

Accident occurred !\lAY -01-85 at MESA, AZ 
Aircraft: LOCKHEED PV-2, registr:ltion: N7.U5C 

Injuries: 2 Uninjured. 

FOLLO\\Th'G A Du4t ENGll\'E CHANG, TilE PL T TEST FLEW TilE ACFT. ON 1N1TIAL 
Cillffi, AT ABOUT 500FT AGL, BOTH ENGll\'ES BEG.-\.~ BACKFIRING \10LENTL Y & LOST 
POWER. ACCORDING TO TilE PL T, POWER SUFFICIENT FOR FL T COuLD NOT BE 
OBTAINED, & A FORCED LDG WAS !\lADE ABOUT 0.75 !\IlLES FRO:\ I TilE ARPT. TilE LDG 
OCCURRED IN OPEN DESERT TERR.\IN & TilE ACFT \VAS SUBSTANTIALLY DA.\lAGED. 
THE PLT ACKNOWLEDGED TIIAT liE DID NOT CHECK TilE POSmON OF THE CONTROL 
HAJ\'DLES FOR TilE SUPERCHARGERS DL~G EITIIER IllS PRE-FLIGIIT OR 
PRE-TAKEOFF INSPECTIONS. AND TilE BLOWERS HAD BEEN INADVERTENTLY LEFT SET 
TO TilE HIGH BLOWER POSmON. ACCORDING TO TilE PLT, THE CHECKLIST \\lllCH IIE 
WAS USING FOR TilE ACFT DID NOT ADDRESS THE POSmON OF TilE BLOWERS 
BECAUSE FOR TilE PAST 15 YRS IT HAD BEEN Co:\lPANY POLICY TO "\\1RE TilE 
BLOWERS TO TilE LOW BLO\VER POSmON." 

Probable Cause 

Checklist..lnaccurate .. Pilot in command 
Powcrplant controls . .Improper .. Pilot in command 

Index for :!\fay 1985 I Index ofl\lonths D D D D D D D D 

07!22!2000 8:13 P~l 



I Ill II II II 1111111111111111111 Ill II II 1111111 REQUEST 140/97, REP. RT# 183 
I I I I I I I I 1 I I I I I I I I I I I I I II I II I I I I I I I I I I I I I I I I I I 

+DATA REPORT LOCKHEED- HARPOON/PV-2 ACCIDEN 
+ 

+EVENTS I PHASES: MECHANICAL FAILURE -FIRST ENGINE I TAKE-OFF RUN 
+ 

+ MECHANICAL F AlLURE -ADDITIONAL ENGINE I INITIAL CLIMB 
+ 

+ COLLISION WITH OBJECT -OTHER I LANDING ROLL 

I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA---
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 85/0160-0 

++FROM STATE :UNITED STATES 
++ 

<:------WHEN----->++< AIRCRAFT OAT A---
DATE : 85-05-01 ++MASS CATEGORY : 5701-27 000 KG 
TIME : 15:57 ++STATE OF REGISTRY: UNITED STATES 
LIGHT :DAYLIGHT ++REGISTRATION : N7415C 

++ 
< WHERE ++< DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : MESA,AZ ++ NC DAMAGE :SUBSTANTIAL 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : MESA,AZ ++CREW : 0 0 0 2 0 2 
DESTINATION : MESA,AZ ++PAX : 0 0 0 0 0 0 
OTHER DAMAGE: NO 

THE NC HAD REACHED 400FT AGL AFTER TAKE-OFF WHEN THE LEFT ENGINE BACKFIRE 
BOTH ENGINES THEN LOST POWER 

THE ENGINES HAD BEEN INSTALLED A FEW DAYS PREVIOUSLY. A MANUAL BLOW-BY 
SWITCH HAD INADVERTENTLY SLIPPED INTO THE 
HIGH BLOW-BY POSITION CREATING AN OVER RICH FUEL MIXTURE. 

DRN: THE BLOWERS HAD BEEN INADVERTENTLY SET TO THE HIGH BLOWER POSITION. TH 
CHECKLIST DID NOT ADDRESS THE 
SETTING OF THE BLOWERS BECAUSE THEY HAD BEEN WIRED TO THE LP'!' BLOWER POSITIO 
FOR IS YEARS. ((J11W') ~ 

(}1'-\.f'J 
- - -- ----- --- --- --- -

~ --- -- --- EVENTs--AND-FACTORS-----
1. EVENT I PHASE: MECHANICAL FAILURE -FIRST ENGINE I TAKE-OFF RUN 

FACTORS: USE OF CHECK LIST -INACCURATE 
OPERATION OF POWERPLANT -INADEQUATE 

2. EVENT I PHASE: MECHANICAL FAILURE -ADDITIONAL ENGINE I INITIAL CLIMB 
FACTORS: FORCED LANDING -PERFORMED 

3. EVENT I PHASE: COLLISION WITH OBJECT -OTHER I LANDING ROLL 
FACTORS: RUNWAY SURFACE CONDITION -NOT SUITABLE 

TERRAIN CONDITION -UNEVEN 
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Clll85FA218 
) -?-(1·· fj 

Page I of I 

NTSB Identification: CIII85FA218 For details, refer to NTSB microfiche number 29274A 

Accident occurred MA Y-29-85 at DAYTON, OH 
Aircraft: CESSNA 425, registration: N2079A 

Injuries: 1 Serious, 3 Uninjured. 

THE ACFf INVOLVED WAS EXPERIMENTALLY CONFIGURED WITH 4-BLADED PROPS 
AND WAS ON A TEST FLT TO DETERMINE HANDLING CHARACTERISTICS 
FOLLOWING A THROTTLE CHOP TO IDLE POWER AT 50FT AGL. THIS MANEUVER 
HAD BEEN ACCOMPLISHED TWICE ON THE TEST FL T WITHOUT INCIDENT. ON THE 
THIRD LANDING, THE PLT LATER STATED, THAT HE RETARDED THE THROTTLES 
MORE BRISKLY THAN ON PREVIOUS APPROACHES. OBSERVERS ON THE PLANE AND 
ON THE GROUND THEN SAWAYA WAND A WING DROP. THE RIGHT GEAR STRUCK 
THE RWY FIRST, FOLLOWED BY THE LEFT AND NOSE GEARS. ALL THREE GEAR 
THEN SHEARED OFF. THE ACFT SLID TO A STOP OFF THE RWY 975 FT FROM INITIAL 
IMPACT. A POST-ACCIDENT TEARDOWN OF THE PROPS REVEALED NO PREEXISTING 
MISADJUSTMENTS OR ABNORMALITIES. c- •

0 
l 

5 IN lj 2.-'J C'O 
Probable Cause 

Proper descent rate .. Not maintained .. Pilot in command 
Remedial action .. Delayed .. Pilot in command 

Contributing Factors 

Design stress limits of aircraft .. Exceeded .. Pilot in command 

Index for May 19851 Index of Months • • • • 

http://www.ntsb.gov/ A viation!CHI/85A218.htm 7/1198 
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+ 

+ 

+DATA REPORT CESSNA- 425 
+EVENTS I PHASES: LOSS OF CONTROL I FINAL APPROACH 

v ACCIDENT + 

HARD LANDING I LEVEL OFFffOUCHDOWN + 
+ COMPLETE GEAR COLLAPSED/RETRACTED I LANDING ROLL 

+ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++ FILE DATA 
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 85/0186-0 

++FROM STATE :UNITED STATES 
++ 

< WHEN >++< AIRCRAFT DATA---
DATE : 85-05-29 ++!\tASS CATEGORY : 2251-5700 KG 
TIME : 18:28 ++STATE OF REGISTRY: UNITED STATES 
LIGHT :DAYLIGHT ++REGISTRATION : N2079A 

++ 
< WHERE ----->++<--DAMAGE, INJURY AND TOTAL ON 

BOARD---> 
LOCATION : DAYTON,OH ++ NC DAMAGE :SUBSTANTIAL 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED : DAYTON,OH ++CREW 0 I 0 0 0 I 
DESTINATION :DAYTON,OH ++PAX : 0 0 0 3 0 3 
OTHER DAMAGE : NO 

THE NC CRASH LANDED AT DAYTON INTL AlP DURING A FLIGHT TEST. WEATHER: VMC. 
DRN: THE NC WAS CONFIGURED WITH FOUR-BLADE PROPELLERS. IT WAS ON A TEST FLIG 

TO DETERMINE HANDLING 
CHARACTERISTICS FOLLOWING A THROTTLE CUT TO IDLE POWER AT 50FT AGL. ON THE THI 
LANDING, THE PILOT RETARDED THE 
THROTTLES MORE BRISKLY THAN PREVIOUSLY; THE NC YAWED AND THE WING DROPPED. A 
GEARS SHEARED OFF AFTER STRIKING THE 
GROUND. NO MISADJUSTMENT OR ABNORMALITY FOUND WITH THE PROPELLERS. 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: LOSS OF CONTROL I FINAL APPROACH 

FACTORS: RATE OF DESCENT -NOT MAINTAINED 
RECOVERY/REMEDIAL ACTION -DELAYED 

2. EVENT I PHASE: HARD LANDING I LEVEL OFFffOUCHDOWN 
3. EVENT I PHASE: COMPLETE GEAR COLLAPSED/RETRACTED I LANDING ROLL 

FACTORS: LANDING GEAR -OVERLOAD FAILURE 



. I 

I 
1 J-y 7- 'I; I r ar-

I --
I 

II <)2:;2l57fff(. 
II II rl..!=-'1/&-!Vt btFt-e 4m/Jt~ II 
II L1 J1ht hi 0 t1 

I 

I, 

II 
I I 

II 
II 
II 
II 
II 
II 

~ II 
II 
II 
II 
I 
I 
II 
I I 
II 
I 
II 
II 
II 
II 
II 
II 
'' 



7-Z-Y-95 
• 

+••••······ •••••••• ·• ••••••• •••••••••••••••••••••••• R';'E~~;;T,''S~~~ 4 ·····--------------------------------------------+ 
+ DATA REPORT 
+ EVENTSIPHASES 

ACCIDENT + 

+ 

<························ SECTION • 00 ························> 
FILING INFORMATION 
I tAO FILE -BER 
• STATE REPORTING 
• STATE FILE -BER 

\IIIERE 
• STATE/AREA 
• LOCATION 

\/liEN 
• DATE 
• TIME 

AIRCRAFT 
REGISTRATION 
STATE OF REGISTRY 
OPERATOR 

: 85 I 0159 • D 
: GERMANY 
: 3X0317 

: GERMANY 
: FRIEDRICHSHAFEN 

: 85·7·24 
: 14:45 

: D·IODS 
GERMANY 

: SEASTAR GMBH 

<··················· 01 • HISTORY OF FLIGHT ···················> 

GENERAL AVIATION 
• TYPE OF OPERATION 
• TYPE OF OPERA TOR 

ITINERARY 

: MISCELLANEOUS · TEST/EXPERIMENTAl 
: OTHER 

DEPARTURE POINT FRIEORICHSHAFEN 
PLANNED DESTINATION FRIEDRICHSHAFEN 

ATC INFORMATION 
· TYPE OF FLIGHT PLAN NONE 

IIIIED/PRECAUTIONART LANDING 
IIITPE OF : FORCED LANDING 

OCATION : ON WATER 

• CLASS/TYPE RATINGS 
• INSTRUMENT RATING 
· INSTRUCTOR RATING 

FLYING EXPERIENCE 

THIS TYPE 
All TYPES 

LAST 24 H 

HFLD REQUIRED RATING 
YES 
YES 

LAST 90 DAYS TOTAL 
84 

8000 

<······················· D6 · AIRCRAFT ························> 

GENERAL 
• TEAR OF MANUFACTURE : 
• SERIAL NUMBER DD1 
• TOTAL TIME 84 

DOOJMENTATION 

DESCRIPTION OF AIRCRAFT 
• TYPE FIXED WING 
· TYPE OF ~R TURBOPROP 
· TYPE OF LONG GEAR 

ENGINE INFORMATION 
· MANUFACTURER 
• MODEL (GENERAL) 

(SPECIFIC : 
•···················· 07 · METEOROLOGICAL ·····················> 

BRIEFING AND FORECAST 
GENERAl 

· PHASE OF FliGHT TO WHICH THE METEOROLOGICAL 
INFORMATION PERTAINS: 

· GENERAL WEATHER VMC 
• LIGHT CONDITIONS DAYLIGHT 

<·················· D2 • INJURIES TO PERSONS ··················> · VISIBILITY METRES 

HIGHEST· DEGREE OF INJURY: NONE 

NUMBER OF PERSONS INVOLVED 

FATAL SERIOUS MINOR NONE UNICNOIIN 
PILOT 
Fl. CREW 
CREW (TOT) 
PAX 

GROUND 

0 D D 1 D 
D D D 1 D 
D D D 2 D 
D 0 D D D 

TOTAL 
1 
1 
2 
D 

<••···················· D3/04 · DAMAGE ••••••••••••••••••••••·•> 

• TO AIRCRAFT : SUBSTANTIAL 

• VISIBILITY RESTRICTED BY 
NONE 

CLOUDS 
• SI(T CONDITION 
· CEILING 

CLEAR/NO CLOUD 
METRES 

PRECIPITATION/OTHER WEATHER PHENOMENA 
· TYPE OF 

• INTENSITY 

<••····················· 05 · PERSONNEL ·······················> TEMPERATURE DEGREES 
PERSON AT CONTROLS : PILOT·IN·COMMAND 

PILOT•IN·COMMAND 
• AGE 

• SEX 

LICENCE 
· TYPE (AEROPLANE) 
• MEDICAL VALIDITY 

: 58 

COMMERCIAL PILOT 
: VALID/WITH MEDICAL WAIVERS 

ICING 
· INTENSITY 

TURBULENCE 
· TYPE 
• INTENSITY 

WIND INFORMATION FOR TAKE-OFF/LANDING OCCURRENCES 
· RELATIVE DIRECTION : 
• CROSS WIND COMP. M/S 
• WINDSHEAR/MICRO BURST 

+ 
+ 



• 

+··················································• REQUEST 075/98, REPORT I 4 ·················································+ 
+ DATA REPOI!T DORNIER·SEASTAR ACCIDENT + 
+ EVENTSlPHASES 1/HEELS·DOI/N LANDING ON 1/ATER·LEVEL OFF/TaJCHDOIIN + 
+ NOSE DOIIN/OVERTURNED·LEVEL OFF/TaJCHOOIIN + ITIT ...............................................................................................................................• 

<··················· 08 • AIDS TO NAVIGATION ··················> · SURFACE TYPE 

EN·RME AIDS 
• AIDS USED 

LANDING AIDS USED 
• ELETRONIC AIDS 

• APPROACH LIGHTING 
• STR08E LIGHTS 
• TYPE OF VASt USED 

<··············· 09 · AIR·GROUND COHHUNICATION ················> 
LAST GROUND STATION IN CONTACT 1/ITH THE A/C 

RECORDING OF COHHUNICATION AVAILABLE 

<•••••••··•••••••••·•••• 10 • AERODROME ·······················> 

GENERAL 
• NAME 
· LOCATION INDICATOR : 
• TYPE 
=LEVATION 

~~~~~AY IN USE 
• IDENTIFIER 
• AVAILABLE LENGTH 
· AVAILABLE 1/IDTH 
· LENGTH OF OVERRUN 
· SLOPE 

RUNWAY SURFACE 
• TYPE 
• SURFACE TYPE 
· SURFACE TRE~TMENT 
· BRAKING ACTIOK 

DETERMINED BY 

AERODROME LIGHTING 
• RUNIIAY 

EDGE/END/THRESHOLD 
CENTRE LINE 
TaJCHOOI/N ZONE 

• TAXIWAY 
EDGE 
CENTRE LINE 
HOLDING POSITION 

• STOPIIAY LIGHTING 
• STOP BARS (liGHTS) 

CATEGOflY OF RUNWAY USED 

HELIPORT/HELICOPTER LANDING AREA 
·TYPE 

METRES 

METRES 
METRES 
METRES 

• SITE CONFIGURATION 

\lATER LANDING AREA CONDITION 
• \lATER CONDITION 
• 1/AVE HEIGHT 
• LANDING/TAKE-OFF DIRECTION RELATIVE TO SI/Ell 

• 08TSRUCTI ONS 

<··················· 11 • FLIGHT RECORDERS ••·•••••••••••••••··> 

FLIGHT DATA RECORDER 
LOCATION 

·TYPE 
• RECORDING MEDIUM 
• NR OF PARAMETERS 
• UNDERWATER LOCATOR BEACON 

• RECOVERY OF RECORDER 

• RECOVERY OF DATA 
· REASON FOR DATA LOSS 

• USEFULLNESS OF THE RECOVERED OAT~ 

COCKPIT VOICE RECORDER 

· LOCATION 
• TYPE OF MEDIUM 
• NR OF CHANNELS 
· DURATION OF REC. MINUTES 
· HOT MIC INSTALLED 
• RECORDER RECOVERED 
· UNDERWATER LOCATOR BEACON 
- DUALITY OF REC. 
• REASOK 1/HY THE RECORDING liAS NOT RECOVERED 

<••••·••••••••·•••• 12 • WRECKAGE AND IMPACT ··········••••••••> 

LOCA T1 ON OF 1/RECKAGE 
· GENERAL ON AERODROME/AIRSTRIP 
· SPECIFIC 
IN RELATION TO THE THRESHOLD 

• DISTANCE METRES 
• BEARING DEGREES 

AIRCRAFT LEFT THE RUNWAY 
· DIRECTIOK 
• DISTANCE METRES 

INFOR~TION ON THE TERRAIN \/HERE THE A/C CAME TO REST 
• TYPE \lATER 
• SURFACE TYPE 

• ELEVATION 
· DEPTH OF \lATER 

METRES 
METRES 



+··················································· REQUEST D75/98, REPORT I 4 ·················································+ 
+ DATA REPORT DORNIER·SEASTAR ACCIDENT + 
+ EVENTSiPHASES ~EELS·DOWM LANDING ON YATER·LEVEL OFF/TCUCKDOWM + 
+ NOSE DOWM/OVERTURNED·LEVEL OFF/TCUCHDOWM + 
lilT································································································································ 

GROOND IMPACT INFORMATION 
• SPEED AT IMPACT 
• ESTIMATED SPEED 
• RATE OF DESCENT 
• IMPACT ANGLE 
• ROLL ATTIT\IlE 
• PITCH ATTITlllE 
· A/C BREAKIJP 

RECOVERY OF THE WRECKAGE 

t::M/H 

• RECOVERED COMPLETE 

<················· 13 • MEDICAL/PATHOLOGICAL ··················> 

INCAPACITATION 
• PERSONS INCAPACITATED 

• TYPE OF 
• REASONS FOR 

AUTOPSY 
• PERFORMED ON 

EXTINGUISHANT AGENT USED 
• PRINCIPLE TYPE 
• AMClJNT OF \lATER 

FUEL FIRE 
• DUANT ITT ON BOARD 
• TYPE OF FUEL 

DANGEROUS GOODS 
· INVOLVED 

LITRES 

LITRES 

<···················· 15 • SURVIVAL ASPECTS ···················> 

SEARCH AND RESCUE 
· SEARCH METHOD 

• SEARCH SUCCESS : 
· SEARCH DIFFICULTIES: 

• TIME TO LOCATE A/C : 
· METHOD OF LOCATING : 
• ELT EFFECTIVENESS : 

DAYS 

SURVIVABILITY OF THE OCCURRENCE 

HOURS 

••••••••••••••••••••••• 14 • FIRE ·························> · GENERAL 

FIRE STARTED 
·~EN 
· FUEL SOURCE 
• SOURCE OF IGNITION 
· INITIAL LOCATION 

FIRE ~ARMING SYSTEM 
· INSTALLATION 
• OPERATION 

OTHER FIRE ~ARNING RECEIVED 

AIRCRAFT FIRE SUPPRESSION SYSTEMS 
• INSTALLATION 
· EFFECTIVENESS 
• ~ICH SYSTEM USED 
• EXTINGUISHANT USED 

SMOK£ PROTECT! ON 
• Fll GHT CRE~ 

AERODROME RESCUE AND FIRE FIGHTING OPERATIONS 

• AVAILABILITY 
· TIME BE~EN INITIAL CALL AND FIRST INTERVENTION 

MINUTES 
• EFFECTIVENESS 
· REASONS FOR INEFFECTIVENESS OF RESCUE/FIRE FIGHTING 

NUMBER OF FATAL INJURIES FROM SPECIAL CAUSES 
· IMPACT 
· BURNS 
• FUI4ES/GASES 
• SHOCK/EXPOSURE 
· DROWMING 
· OTHER REASONS 
· UNKNOWM CAUSES 

NUMBER OF NON-FATAL INJURIES FROM SPECIAL CAUSES 
• IMPACT 
· BURNS 
• FU14ES/GASES 
• SHOCX/EXPOSURE 
• OTHER CAUSES 
· UNKIIOWM CAUSES 

EVACUATION 
• NUI4BER OF PERSONS EVACUATED/ESCAPED 

• EVACUATION TIME : MINUTES SECONDS 
• EVACUATION HAMPERED BY 

EVACUATION SLIDES/CHUTES 
• INSTALLED 
• EFFECTIVENESS 



. . . 
+··················································· REQUEST 075/98, REPORT I 4 ·················································+ 
+ DATA REPORT DORNIER·SEASTAR ACCIDENT + 
+ EVENTSJPHASES 1/HEELS·DOIIII LANDING ON 1/ATER·LEVEL OFF/TaJCHDOIIN + 
+ NOSE 001/N/OVERTURNED·LEVEL OFF/TaJCHOOIIN + 

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

• REASON NOT EFFECTV.: 

EMERGENCY LIGHTING 
• INSTALLATION 
• OPERATION 

RESTRAINT SYSTEMS 
• PILOT 
• CO-PILOT 
• PASSENGER 
• NR OF FAILURES 

SEATS 
• NR OF FAILURES 

<··················· 17 • MID·AIR COLLISION ···················> 

INFORMATION RELATED TO THE FLIGHT PATH 
• SPEED KM/H 
· BAN[ ANGLE 
• DIRECTION OF BANK 
• VERTICAL MOVEMENT 

VISIBILITT 
• RESTRICTIONS 

... SE OF LIGHTING 

• OTHER A/C SIGHTED 

ATC INFORMATION 
• 1/ARNING ISSUED 
• TRAFFIC ADVISORY 
• RADAR CONTACT 

OTHER 
• EVASIVE ACTION 
• A/C LANDED SAFELY 
• MILITARY INVOLVED 
· OTHER A/C REGISTR. 

NEAR MIDAIR COLLISION • CLOSEST DISTANCE 
• HORIZONTAL METRES 
• VERTICAL METRES 

N A R R A T I V E 
THE AMPHIBIAN A/C LANDED ON THE \lATER \liTH THE LANDING GEAR EXTENDED. 
DRN: FDLL~ING FLIGHT TESTS, THE ELECTRICAL SYSTEM FAILED \/HEN THE GEAR liAS DOliN. THE CRE\1 BELIEVED THAT THE GEAR liAS UP AND THAT 
IT COUlD NOT BE LOIIERED. ACCORDINGLY, IT liAS DECIDED TO LAND ON THE \lATER. THE A/C NOSED OVER. 
AFTER THE ELECTRIC FAILURE, THE PILOT HAD NO IDEA OF THE GEAR POSITION AND THE RADIOS DID NOT \/CRt. ALTHOUGH THE FLIGHT MANUAL 
SPECIFIES FOR ELECTRIC FAILURE, THAT GEAR EXTENSION CAN ONLY BE DONE \liTH THE EMERGENCY SYSTEM, THE PILOT THOUGHT THAT THE PROBLEM 
liAS NON-ELECTRICAL \/HEN HE NOTICED HIGH SYSTEM PRESSURE IN USING THE HAND PUMP. 

S E Q E N C E 0 F E V E N T S 
EVENT 1 1/HEELS·DO\/N LANDING ON \lATER • LEVEL OFF/TaJCHDOIIN 

!.ELECTRICAL POIIER • ELECTRICAL FAILURE 
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+DATA REPORT DORNIER- SEASTAR ACCIDENT + 
+EVENTS I PHASES: WHEELS-DOWN LANDING ON WATER I LEVEL OFF!rOUCHDOWN 

+ 
+ NOSE DOWN/OVERTURNED I LEVEL OFF!rOUCHDOWN 

+ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++ FILE DATA-----
TYPE : r.nSCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 85/0159-0 

< WHEN 
DATE : 85-07-24 
TIME : 14:45 
LIGHT :DAYLIGHT 

< WHERE· 

++FROM STATE :GERMANY 
++ 

++ 

>++<---AIRCRAFT DATA----
++MASS CATEGORY : 2251 • 5700 KG 

++STATE OF REGISTRY: GERMANY 
++REGISTRATION : D-ICDS 

----->++<--DAMAGE, INJURY AND TOTAL ON 
BOARD > 

LOCATION :NEAR FRIEDRICHSHAFEN ++ NC DAMAGE : SUBSTANTIAL 
STATE/AREA :GERMANY ++INJURY: FATALSERIOUSMINORNONE 

UNKNOWN TOTAL 
DEPARTED : FRIEDRICHSHAFEN ++CREW 0 0 0 2 0 2 
DESTINATION : FRIEDRICHSHAFEN ++PAX 0 0 0 0 0 0 
OTHER DAMAGE : 

THE AMPHIBIAN NC LANDED ON THE WATER WITH THE LANDING GEAR EXTENDED. 
DRN: FOLLOWING FLIGHT TESTS, THE ELECTRICAL SYSTEM FAILED WHEN THE GEAR WAS 

DOWN. THE CREW BELIEVED THAT THE GEAR 
WAS UP AND THAT IT COULD NOT BE LOWERED. ACCORDINGLY, IT WAS DECIDED TO LAND 0 
THE WATER. THE NC NOSED OVER. 

AFTER THE ELECTRIC F AlLURE, THE PILOT HAD NO IDEA OF THE GEAR POSITION AND THE 
RADIOS DID NOT WORK. ALTHOUGH THE 
FLIGHT MANUAL SPECIFIES FOR ELECTRIC FAILURE, THAT GEAR EXTENSION CAN ONLY BE 
DONE WITH THE EMERGENCY SYSTEM, THE 
PILOT THOUGHT THAT THE PROBLEM WAS NON-ELECTRICAL WHEN HE NOTICED IDGH SYSTE 
PRESSURE IN USING THE HAND PUMP. 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: WHEELS-DOWN LANDING ON WATER I LEVEL OFF!rOUCHDOWN 

FACTORS: ELECTRICAL POWER -ELECTRICAL F AlLURE 
FLIGHT CREW DECISIONS -INADEQUATE 
INSTRUCTION (NOT ATC) -r.flSINTERPRETED 
FLIGHT CREW PROCEDURES -NOT FOLLOWED 

PILOT -AIRMANSHIP -POOR 
2. EVENT I PHASE: NOSE DOWN/OVERTURNED I LEVEL OFF!rOUCHDOWN 



Bundesstelle fOr Flugunfalluntersuchung 
Hermann•Blenk•Stra~ 16 
0·38108 Braunschweig 

Datensatz 

Unfall eines deutschen Lfz. im Inland 
ohne Verletzt.e 

Luftfahrzeugart 
Luftfahrzeughereteller 
Muster/T)'P 
Eintragungsstaat 
Datum der St6rung 
~~zeit der StOrung 
StOrungson 
Pegierungebezirk/Staat 

1.0 Tatsachenermittlung 

1.1 Flugverlauf 

&etriebsart • Allgemeine Luftfahrt 

Art des Halters - Allgm. Luftfahrt 
FS·Flugplan/FreigaJ::.e 
Letzter Abflugort 
Zielort 
eetriebephase 

1. Art der StOrung 
2. Art der St6rung 
Art der Nol:.lage 

1.l FersonenschAden 

keine verletzten 

1.1 Schaden am Luftfahrzeug 

Luftfahrzeug 

1.4 Sachsc~~den Dritter 

keiner 

1.5 Angaben zur Besatzung 

LuftfahrzeugfOhrer a~ Steuer 

verantwortlicher LuftfahrzeugfQhrer 
Lebenealter 
Erlaubn!s 

Flugzeug 
Dorn1 e.r /-----

~ rnot ~ 
Deutschland 
l4/0-./1~-&--
14.45 Uhr 

nahe Friedrichshafen 
T"Obingen tEW) 

verschiedene Betriebsarten 
- Versuchs-, Forschungs-. Erprobungsflug 
Hereteller 
chne Flugplan 
FIUECRICHSHAFEN 
FRIEDRICHSHAFEN 
Landephase 
- Abfa~en/Aufsetzen 
wasserung mit ausgefahrenem Fahrwerk 
Kopfstand/L~rschlag 
vernn.rtet:e t:echn1sche StOrung am Luftfahr:zaug 

schwer beschAdigt 

verantwort:licher LuftfahrzeugfChrer 

!.B Jahre 
BerufsluftfahrzeugfDhrer 



3Xll7•0/B5 2 • 

Luft!ahrerschein - eretmal.Aueetllg: 
• ~ahr ~er Auestellung 
G~ltlgkeit der ErlaUbnle 
Berechtigungen - ~Ategorie u.Klasee: 
Mueterberechtigung 
Sonstige Berechtigungen 
GOltigkelt der ma!gebl. eerechtig. 

Geeamttlugerfahrung 
Flugertahrung auf dem Muster 
Landungen auf dem Muster 
.. Geeamt 
• in den letzten 90 Tagen 
Fliegerlrztl. Tauglichkeitsklasse 

1.6 Angaben zum Luftfahrzeug 

Bayern 
61 
am untalltage gOltig 
elnmot. See/Arnphib.·Flugzeuge • his 5700 kg 
ertorderliche Berechtigung vorhanden 
Testflug-Berechtigung 
Berechtigung gOltig 

8000 Stunden 
84 Stunden 

Sl bis 100 
ll biB ~5 
tauglich mit Auflagen und Beschrlnkungen 

Luftfahrzeughersteller 
Muster/Typ 
Luftfahrzeug-werknummer 
Luftfahrzeugart 
rlugmasse 

; Cornier 
COOl 

Fluggewicht 
Schwerpunktlage 
Fahnolerlr:sart 
Anzahl der Trie-~erke 
Triel-werkeart 
Gesamt·Betriebezelt des Lfz. 

1.7 Meteorologieche Informationen 

Lichtvert~ltnisse 
Windrichtung 
Windgesch~indigkeit 
Sicht am Boden 
6rt11che Sichtbehinderung 
Bew6lkung 
Haupwolkenuntergrenze 
Niederschlag 
Flugwetterbedingungen 

1. 8 t:avigationshilfen 

1.9 runkverkehr 

Sprechtunkverbindg.rn.Bodenfunketel.: 
Bodenrur.kstelle 
Aufzeichnung des SprechfunkverKehrs: 

Aufzeic~~ung d. Gegensprechverkehrs: 

1.10 .Angaben zum rlugplat2: 

Name des Flugplatzes 
Flugplatzart 
H6he des Flugplatzes 
Bahnart - Start- und Landehahn 

001 
Flugzeug 
~r l 000 kg • 5 100 kg 
innerhalb der zulAssigen Grenzen 
innerhalb der zul~ssigen Grenzen 
einziehhares Bugradtahrwerk 
n.rei Triebwerke 
Fropellerturbinentriebwerk 
84 Stund.en 

Tageslicht 
240 Grad 

5kt 
tnehr .;a}p 10 km 
k:eine 
volkenlos 
keine 
keiner 
Sicht~etterbedingungen 

ja 
Luftaufsicht/Flugleitung 
zur verfQgung stehend 
Umschrift geferti~ 
zur VerfOgung stehend 

BCDENSEE 
sonstiga 
1900 rug 
sonstige 



lX317•0/8'5 l -

S/L-Bahn - Rich~ung 24 

1.11 Flugschreiber 

1.12 Angaben Cber Wrack und Au!prall 

Gellndeart - Obert:llchenzustand gla~tes wasser 

1.13 Mcdiziniscbe und pathologische Angaben 

1.14 Brand 

Entstehung/For~setzung des Brandes 

1.15 Uberlebenam6glichkeiten 

2.0 Auswer~ung 

Von den m6glichen Ursachen sind 
ermittelt 

3.0 Schlut!olgerungen 

Betriebsphase 

1. Art der St6rung 
Ursa chen 

- der 1. St6rungsart 

- beider St6rungsarten 

Bemerkungen: 

Brand nicht entetanden 

Bords)~teme durch 
- Aussage des verantw. Ltzt. I des Halters 
- Flugwegrekonstruktion I Spuren am Boden 
verantYortlicher LU!t!ahrzeug!~hrer durch 
- Aussage dee verantw. Lfzt:. / des Halters 

Zeugenaussagen 
- &e!und.am Lu!t!ahrzeug 
- Gutachten und/oder versuche 

Landephase 
- Abtangen/Aut:setzen 
wasserung mit ausge!ahrenem FahrYerk 

Systeme 
elektrieche Anlage 
- sons~ige 

- Auet:all der elektriechen Stromversorgung 
verantwortlicher LU!t!ahrzeug!Ohrer 
- Feblentscheidung oder -planung 1m rlug 

- In!ormationen falsch interpretiert 
verantvortlicher LU!t!ahrzeugt:Ohrer 
- vorgeschriebene Verfahren. Richtlinlen. 

Anweieungen nicht be!olgt 
- Betriebsvorschri!ten/•gepflogenheiten 

nicht beachtet 

BEl DEl< DURCHF. DES NOT~RF .HA.ETTE DIE BESATZ. 
ERKENNEN KOENNEN, DA.SS DIE FAHRWERKE AUSGEFAHREN 
WAREN U. SOMIT EINE NORMALE LANOUNG MOEGLICH WAR 



® 
4.0 Empfehlungen 

keine 

VerLeiler 

Braunschweig, den 17/10/1985 

gez. !BUttner) 

Bundesminister fOr verkehr 
Luftfahrt•Bundeearnt 
Abt. Technik. Betrieb und Gruppe Recht 

. -

: Deutsche Flugsicherung GmbH 
Baden·WOrttemberg • Ministerium fOr Kirt• 
schaft Mittelstand und Verkehr 
Bayerisches Staatsministerium fOr Wirtschaft 
und Verkehr 
International Civil Aviation Organization 
Staatsan~altectAft 

Deutscher Aero-ClUb 



Bundese<elle tnr Fluguntallunt!lsuchung 
He~nn·Blenk·StraSe 16 
D-38108 Braunschweig 

Daten.aatE 

untall einee deutechen Lt:z. im Inland 
ohne verletzte 

Luftt:ahr~eugart. 
Luft!ahrzeughersteller 
Muster/Typ 
Elntragungsetaat 
Datum der StOrung 
Uhrzeit der St.Oruns 
StOrungaort. L,e.r +r;,..,.. 
Regierungsbezirk/Staat 

1.0 ~atsachenermlttlung 

1.1 Flugverlaut: 

&etriebsart • Allgemeine u!tt:ahrt 

Art des Halters • All Lu!t!a~ 
FS·Flugplan/Freigabe 
Letzter Ab!lugort 
Zielort. 
1. Betriebsphase 

1. Art der St6r ng 
2. Betriebspha&e 

/ 
2. Art der-StOrung 
Art der Nottage 

Notlandung I Vorsorgliche Landung 
Geschwindigkelt bel StOrungsbegi 
Flugh6he bel Eintritt der St.Orun 

/ 

l.l FersonenschAden !' keine Verletzten 

1.3 Sch.aden am Lufr.fah!-zeug 

Lufttahrzeug 

1.4 Sachschaden Critter 

kelner 

I 

Flug:z 
OASA 
FRO 

tschland 
/04/1993 

17.10 Uhr 
Kanching 
Oberba)-ern (BY I 

verechiedene 
- versuchs·. 
Hereteller 
ohne Flugpl n 
Manching 
Manching 
Flugpha 
.. lteis lug 
AUst:a der Fahrwerksanlage, A7A l~ 
Land phase 

fangen/Aut:setzen 
ung mit nlcht/teilw. ausgetahrenem Fahrv. 

rmutete oder hen.!rkte Sch.iden am Ltz. 
ahrwerktehltunktion 

Notlandung aut einem Flugplatz 
l1S kt 
20000 Fu& Q.NN 



5/:J8f;78h 
-

. ~ 

------- - - -~ ------ -

- -

-- --- ·~-

-

----- - -- --

-



FT\\'S6FP AIS hltp:/lwww.rtsb.govi8\iatiooFT\V!86P AI S.htm 

I of I 

NTSD Identification: FTW86FPA18 For details, refer to NTSB microfiche number 31006,\ 

Accident occurred l\tAY-28-86 at HOWE, TX 
Aireraft: EAGLE AIRCRAFT CO. EAGLE D\V-1, registration: N8814G 

Injuries: 1 Fatal. 

TilE ACFT APPEARED TO STALL DlJRJNG A SHARP PULL-UP M'D TURN Dt.JRING A TEST 
FLT AFTER A LOW PASS OVER TilE AIRSTRIP. TilE PLT WAS TESTING TilE SPRAY 
EQUIPl\.IENT A'!\'D !\lADE TilE LOW PASS SO TilE GROU'!\'D OBSERVER COULD SEE TilE 
SPRAY PATTERN. NO 1\IALFUNCTIONS lN EQUIP!\ lENT WERE FOlJND DURING A 
POST-ACC INVESTIGATION. TilE ACFT HAD CONTACTED TilE GROU'!\'D lN A STEEP 
NOSE DOWN ATTITIJDE. 

Probable Cause 

Low pass .. Performed .. Pilot in command 
1\faneuver .. Excessive .. Pilot in command 
Stall .. Inadvertent..Pilot in command 
Altitude .. Inadequate .. Pilot in command 

Index for ll.lay 1986 I Index of l\. fonths 0 0 0 0 0 

07/21/'2000 8:16PM 



I I I I I I I I I I I I I .1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I RE7UE T 140/94, REPORT# 192 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

+DATAREPORT EAGLE-OW-l ACCIDENT + 
+EVENTS I PHASES: MUSWST ALL I MANOEUVRING 
+ COLLISION WITH LEVEL TERRAIN/WATER I EMERGENCY/UNCONTROLLED 

DESCENT + 
I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION ++< FILE DATA-----
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 86/1094-0 

++FROM STATE :UNITED STATES 
++ 

< WHEN ------>++< AIRCRAFT DATA---
DATE : 86-05-28 ++MASS CATEGORY : 2251-5700 KG 
TIME : 14:50 ++STATE OF REGISTRY: UNITED STATES 
LIGHT :DAYLIGHT ++REGISTRATION : N8814G 

++ 
< WHERE >++<:--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : HOWE,TX ++ NC DAMAGE : SUBSTANTIAL 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED ++CREW : l 0 0 0 0 1 
DESTINATION: HOWE,TX ++PAX 0 0 0 0 0 0 
OTHER DAMAGE : 

DRN: THE NC STRUCK THE GROUND IN A NOSE LOW ATTITUDE, FOLLOWING A STALL IN 
PULL-UP AND TURN DURING A TEST 
FLIGHT. THE PILOT WAS TESTING THE SPRAY EQUIPMENT AND MADE A LOW PASS SO A 
GROUND OBSERVER COULD SEE THE SPRAY 
PATTERN. NO FAILURES WERE FOUND. 

-----EVENTS AND FACTORS-----
1. EVENT I PHASE: MUSWST ALL I MANOEUVRING 

FACTORS: LOW FLYING -PERFORMED 
FLIGHT CREW NC HANDLING -INADEQUATE 
STALL -INADVERTENT 
ALTITUDE -INADEQUATE 

2. EVENT I PHASE: COLLISION WITH LEVEL TERRAIN/WATER I EMERGENCY/UNCONTROLLED 
DESCENT~~ __ 
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Published on 0711211988, SEATTLE POST-INTELLIGENCER 

SECRECY CLOAKS MILIT AIR CRASH 

A mysterious Air Force planlee>-~=~~lSequoia National Forest early ~it erda~·../ 
kllllng the pDot,lgnlting a 15< fire and triggering a cordon of Air 
secrecy. 

The Air Force refused to 
experimental craft from 
miles southeast of the--tra~sh 

type of airplane crashed or wt.,-,o("~ " 
test center at Edwards Air Force--tsase. 

IN LAST TEST 

The only R~;ln'• new Hawk 200 jet fighter ,.,...ttfi,.-1 during its final 
test flight vesterclav.Jd\lliml its British Aerospace pilot, said. 

The $12 millioo--3irt:raft was to have been "'~"'"'t""Yl'o 

Published on 0710211988, SEATTLE POST·INTELLIGENCER 

FLIER KILLED IN CRASH OF 'BLIMP' 

An experimental 343-foot-long airship made from a blimp and parts of four 
helicopters caught fire and crashed yesterday during a test flight at a Naval center 
here, killing one of five crew members aboard. 

The aircraft, known as the Hel~t, crashed at 7 p.m. at the U.S. Naval Air 
Engineering Center, less than a mOe from where the German dirigible Hlndenburg 
caught fire and burned In May 1937, killing 36 people, said Nick Grand, public 
information officer at the center. 

Yout u.reh fermt •PPHr 7 fimu in tiN •rfic,.. 
Complete Article, 299 words ($1.95 to download) 

The Seattle Post-lntelligencer archives are stcred on a SAVE (tm) newspaper 
library system from MediaStream Inc., a Knighi-Rid:Jer Inc. company. 

• 

0711 £!000 8:09 PM 



NYCS6Fl !DO I lttp11w"w.rtsb.gov/a\'iation'NYC'UIIDOI.itm 

I of I 

7-i_::. 
NfSB Identification: i'o'YC86F1IDOI For details, refer to NfSB microfiche number 32618A 

Accident occurred JUL-01-86 at LAKEII'lJRST, NJ 
Aircraft: PIASECKI IIEUSTAT 97-3-H, registration: N1897Z 

Injuries: 1 Fata~ 3 Serious, 1 l\linor. 

TilE HEUST AT, A HYBRID A/C \\TTII -l H-3-l MAIN FUSELAGES A TTACIIED TO A FRA\ffi 
ALONG \\TIJI A ZPG-2 IIEI.lml FILLED ENVELOPE HAD JUST CO:\IPLETED IT FIRST 
HOVER TEST FL T SUCCESSFULLY AND LA1\'DED. A P\VR LOSS WAS NOTED ON TilE NO. 
3 IIEUCOPTER AND TilE TEST WAS TER.\IINA TED AND TilE l\IOORJNG l\L\ST CALLED 
FOR. PRIOR TO RE-XIOORJNG A \\ThTI SHIFT CAUSED AN UNCo:\I:\IA1\"DED LEFT Tl;"R.N 
\\1llCII TilE PILOT COULD NOT CONTROL \\Till TilE FLT CONTROLS. \\TTII A 
TAIL\\Th"D, :t\0 \\liEEL DRAKES OR Gl\'D STEERING A TAKEOFF WAS ATTE:\IPTED. TilE -l 
l\IAIN LANDING GEAR \\lllCH HAD !\0 SHIMMY D.\;.\IPNERS STARTED TO SIIDI}.IY. TilE 
FOUR IIEUCOPTERS STARTED TO REACT TO TilE SHil\I}.IY \\TIJI GRO'(J};'D RESONANCE. 
AS TilE IIEUST AT FINALLY UFTED OFF, TilE FOUR INDIVIDUAL IIELICOPTERS BROKE 
OFF Al\"D FELL TO TilE GROU1\"D. O~"E PILOT RECEIVED FATAL INJURIES, 3 RECEIVED 
SERIOUS INJURIES Al'<'D Ol'<"E l\IINOR INJURIES. TilE liEUSTAT WAS DESTROYED. TilE 
PRW LOSS ON TilE !\0. 3IIEUCOPTER WAS TRACED TO A 1\IISSING TIIROTTLE LINKAGE 
CORRELATION PIN. \\liY TilE PIN WAS :\IISSING WAS NOT DETERMINED. 

Probable Cause 

Throttle!power lever,linkage .. Disconnected 
Rotorcraft flight controi..Jnadequate 
Acft!equip, inadequate design .. l\bnufacturer 
Acft!equip, inadequate handling/perf capabilities .. l\Ianufacturer 

Contributing Factors 

Landing gear, normal brake systern .. Lack of 
Landing gear,steering systern .. Lack of 
Landing gear, main gear .. Vibration 
Rotor system .. Vibration 

Index for Jul 1986 I Index of Months D D D D D D D D 

07!.1~000 8:17 PM 



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I REQUEST 140/94, REPORT# 193 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

+DATA REPORT MISCELLANEOUS-EXPERIME~ 
ACCIDENT + 

+EVENTS I PHASES: MECHANICAL F AlLURE -FIRST ENGINE I TAXIING TO/FROM RUNWAY 
+ 

+ LOSS OF CONTROL -OTHER I TAXIING TO/FROM RUNWAY 
+ 

+ AIRCRAFT GENERAL BREAKUP/DISINTEGRATION I INITIAL CLIMB 
+ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

++ 
< OPERATION >++< FILE DATA-----
TYPE :MISCELLANEOUS- TEST/EXPERIMENTAL ++ ICAO FILE : 86/1191-0 

++FROM STATE :UNITED STATES 
++ 

<-----WHEN----->++< AIRCRAFT DATA---
DATE : 86-07-01 ++MASS CATEGORY 
TIME : 19:00 ++STATE OF REGISTRY: UNITED STATES 
LIGHT :DAYLIGHT ++REGISTRATION : N1897Z 

++ 
< WHERE >++<--DAMAGE, INJURY AND TOTAL ON 

BOARD > 
LOCATION : LAKEHURST,NJ ++ NC DAMAGE :DESTROYED 
STATE/AREA :UNITED STATES ++INJURY: FATAL SERIOUS MINOR NONE 

UNKNOWN TOTAL 
DEPARTED ++CREW : 1 3 1 0 0 5 
DESTINATION : LAKEHURST,NJ ++PAX 0 0 0 0 0 0 
OTHER DAMAGE: 

DRN: THE HELIST AT, A HYBRID NC WITH FOUR H-34 MAIN FUSELAGES ATTACHED TO A 
FRAME ALONG WITH A ZPG-2 HELIUM 
FILLED ENVELOPE, HAD COMPLETED ITS FIRST HOVER TEST FLIGHT AND LANDED. THE NO. 3 
HELICOPTER LOST POWER, THE TEST WAS 
TERMINATED AND THE MOORING MAST CALLED FOR A WIND SHIFT CAUSED AN 
UNCOMMANDED LEFT TURN WHICH THE PILOT COULD NOT 
CONTROL. WITH NO WHEEL BRAKES OR GROUND STEERING, A T/0 WAS ATTEMPTED. ONE MA 
LANDING GEAR WHICH HAD NO SHIMMY 
DAMPERS STARTED TO SHIMMY AND THE FOUR HELICOPTERS WENT INTO GROUND 
RESONANCE. AS THE HELlS TAT LIFTED OFF, ALL FOUR 
HELICOPTERS BROKE OFF AND FELL TO THE GROUND. THE POWER LOSS ON THE NO. 3 
HELICOPTER WAS TRACED TO A MISSING THROTTLE 
LINKAGE CORRELATION PIN. WHY THE PIN WAS MISSING WAS NOT DETERMINED. 

----EVENTS AND FACTORS-----
1. EVENT I PHASE: MECHANICAL FAILURE -FIRST ENGINE I TAXIING TO/FROM RUNWAY 

FACTORS: THROTTLE -DISCONNECTED 
2. EVENT I PHASE: LOSS OF CONTROL -OTHER IT AXIING TO/FROM RUNWAY 

FACTORS: HELICOPT CONTROL SYSTEMS -INADEQUATE 
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Published on 07/12/1988, SEATTLE POST-INTELLIGENCER 

Complete Article, 605 words ($1.95 to download) 

Published on 07/0311988, SEATTLE POST-INTELLIGENCER 

A BRITISH JET CRASHES IN LAST TEST 

The only prototype of Brltaln's new Hawk 200 jet fighter crashed during its final 
test flight yesterday, killing its British Aerospace pilot, the company saicl. 

The $12 million aircraft was to have been presented to the public today. 

Your $MilCh tetm~ •P~JMrG timN intth etbc,.. 

Complete Article, 273 words ($1.95 to download) 

Published on 07102/1988, SEATTLE POST-INTELLIGENCER 

FLIER KILLED IN CRASH OF 'BLIMP' 

An experimental 34~foot-long airship de from a blimp and parts of four 
helicopters caught fire and crash esterday during a test flight at a Naval center 
here, killing one of rrve cr~ me rs aboard. 

The aircraft, known as th ell-Stat, crashed at 7 p.m. at the .s. Naval Air 
Engineering Center, I than a mile from where the Ge n dirigible Hindenburg 

ed In May 1937, killing 36 people icl Nick Grand, public 
at the center. 

• •PPHr 7 timN in tiN elfkl•. 

ete Article, 299 words ($1.95 to d load) 

The Seattle Post-lntelligencer archives are stored on a SAVE (tm) newspaper 
library system from MediaS/ream Inc., a Knighi-Rkkler Inc. company. 

• f . .. 

07/1612000 8:09PM 
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Ain:rnfl incident desaiptioa 31.07.1987 Folltt 100 

I ol'l 

~<HOin8 ~-~:~,;.:~:- :_:;. ,.-i . ·- ' - . - ----
It' Aceldent reports 

f~Aee1d&nt !P.Cbls 

!; Airline s-afety.' .. ;·, 
v:"':':...;.;.':'--'~~..,....,'1 
f~ CVR f FOR:, '. ~~: 
' ~·Database .·c.-· :c ... t.--.., - . 
~ Mailing f1stc< /• 
~News·":~'·'"''':¢': 

•· Oth~r sltn·:~t· -., .. 

·'Pictures·;.:.·',-:.: 
I, Publications ~. \ .. :-------',--,'1 t Safely Issues,~ .. 
i: C::•~~s•r-.·,c •c · "'·.'" •- ....... ;n,o: U\..;J, •-:- . ~ 

¥~ -;.;.:_ ;.:'_~--; ~.---< .. ;.;:~~..::-;-
t:rc.%.n•'::~::~ ··::': 
L GuH!bOolc . . 
~ E-m all ;~' J~·: .. · :-. 
r.--~-- ........... 
hJI.bout ASN~~··''''J 

AviationSafetyNetwork 
-~ ~- -·::~:-~·s..-sse;-E!··- .. f'2±55¥,- '5 

• • • • • • • • • • • • • • • • • • • Accident Description 
Incident description 

Date: 

Type: 
31.07.1987 
Fokker 100 

Operator: Fokker 

Registration: PH-MKH 

Cln: 

Year built 

Crew: 

11242 

0 fatalities /12 on board 
Passengers: 0 fatalities I 0 on board 

Total: 0 fatalities /12 on board 

location: Amsterdam-Schiphol APT (Netherlands) 
Phase: landing 
Nature: Test 

Flight Amsterdam-5chiphol APT- Amsterdam..Schiphol APT 
(Flightnumber) 

Remarl<s: 
The right hand maingear collaped on landing following a high-speed (300kmlh) 
touchdown. No injuries among the 12 crewmembers. The airaaft involved was 
one of the Fokker 100 prototype aircraft. 
Fallowing this accident the torque-links of the maingear legs were lengthened to 
combat the problem. 

Source: (also check out sources used for every accident) 

Copyright C 1996-2001 Harro Ranter I Fabian Lujan 
Aviation Safety Networ1<; updated 5 October 2001 

pegenda] [diSClaimer] 

- . I 

12129/lll 7:~8 PM 
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NTSB AVIATION ACCIDENT/INCIDENT DATABASE REPORT 
Report Numbej: LAX89LAO~ 

rfl' ,,..,-hsh ~ 1 9'/Z 

General Information 
Local Date:Time: 
City: 
Airport Name/ID: 

Event Type: 
Injury Severity: 

Operations Information 
Category of Operation: 
Aircraft Type: 
Aircraft Damage: 
Phase of Flight: 
Aircraft Make/Model: 
Operator Doing Business 
Operator Name: 
Operator Code: 
Owner Name: 

Narrative 

f'r:. 
11/04/1988:08:00MST 
CHANDLER, AZ 

ACCIDENT 
SERIOUS 

GENERAL AVIATION 
AIRPLANE 
DESTROYED 

As: 

580 MANEUVERING 
CESSNA CE-152-XXX 
VENTURE AVAITION 
GLAZAR, RICHARD 

RICHARD GLAZAR 

THE PILOT LOST CONTROL AND COLLIDED WITH THE RUNWAY WHILE HA 
NEUVERING FOR LANDING. THE PILOT AND PASSENGER \~ERE TESTING 
ATI10SPHERIC CONDITIONS WITH HETEOROLOGICAL EQUIPHENT IN 
CONJUNCTION lHTH NOISE TESTING OF A BOEING "HUSH" KIT. TilE CESSNA 
TOOKOFF HEADING SE. IT CLIHBED TO 800 FT AGL AND BEGAN DOING 
DESCENDING RIGHT-HAND TURNS OVER AN UNIDENTIFIED OBJECT ON THE 
GROUND. AFTER DESCENDING TO ABOUT 50 FT AGL, THE CESSNA CLIHBED TO 
ABOUT 100 FT AGL. AT THIS POINT THE PILOT ATTEMPTED TO ALIGN THE 
AIRCRAFT WITH THE RUNWAY. HEADING SE CROSSING OVER THE RU!,~AY AT 
AN ANGLE, TilE AIRCRAFT \1AS TURNED LEFT TO BE ALIGNED WITH TilE 
RUNWAY. DURING THE LEFT-HAND TURN THE AIRCRAFT STALLED AND 
ENTERED A LEFT-HAND SPIN. THE AIRCRAFT HADE 1/2 TO 3/4 REVOLUTION 
PRIOR TO !1AKING CONTACT WITH THE GROUND. EXAMINATION OF THE 
AIRCRAFT DID NOT DISCLOSE ANY EVIDENCE OF HECIUUliCAL FAILURES OR 
HALFU!,CTIONS. THE AIRCRAFT WAS BEING OPERATED IN AN OVERWEIGHT 
CONDITION. 

Probable Cause 

Aircraft Information 
Number of Seats: 
Aircraft Use: 
Type of Operation: 
Registration Number: 
Air Carrier Operating Certificates: 
Aircraft Fire: 

2 
BUSINESS 
14 CFR 91 
4657L 

NONE 



Crew 
Pass 
Other 

Fatal 
0 
0 
0 

Landing Gear: 

Injuries 
Serious Minor 

1 0 
1 0 
0 0 

None 
0 
0 
0 

Certificated Maximum Gross Weight: 
Engine Hake/Model: 
Number of Engines: 
Engine Type: 

Environment/Operations Information 

TRICYCLE-FIXED 
1670 
LYCOMING/0-235-N2C 
1 
RECIPROCATING-CARBURETOR 

Basic Weather Conditions:VISUAL METEOROLOGICAL CONDITIONS (VMC) 
Wind Direction (deg)/Speed (knots): 100/2 
Visibility (sm): 30 
Visibility RVR (ft): .0 
Visibility RVV (sm): 0 
Cloud Height Above Ground Level (ft): 0 
Visibility Restrictions: NONE 
Precipitation Type: NONE 
Light Condition: DAYLIGHT 
Flight Plan Flled: NONE 
ATC Clearance: NONE 
VFR Approach/Landing: FULL STOP 
Event Location: ON AIRPORT 

Pilot-in-Command 
Certificates: 
Ratings: 

Plane: 
Non-Plane: 
Instrument: 

Had Current BFR: 
Months Since Last BFR: 
Medical Certificate: 

COMMERCIAL, FLIGHT INSTRUCTOR 

SINGLE ENGINE LAND, MULTIENGINE LAND 
NONE 
AIRPLANE 
YES 
5 
CLASS 2 

Medical Certificate Validity: VALID MEDICAL-NO 
WAIVERS/LIMITATIONS 

Flight Time (Hours) 
Total 550 Last 24 Hrs 5 
Make/Model : 0 Last 30 Days: 40 
Instrument 0 Last 90 Days: 100 
Multi-Engine: 0 Rotorcraft : 0 
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NTSB AVIATION ACCIDENT/INCIDENT DATABASE REPORT 
Report Number: MIA89IA035 

General Information 
Local Date:Time 
City, State: 
Airport Name/ID 
Event Type: 
Injury Severity: 

;"1• cu·fl-,h~ 11977 

Operations Information 
Category of Operation: 
Aircraft Type: 
Aircraft Damage: 
Phase of Flight: 
Aircraft Make/Model: 
Operator Doing Business As: 
Operator Name: 
Operator Code: 
Operator: 
Owner Name: 

Narrative 

ll/16/1988:12:25 EST 
SANFORD, FL 

ORLANDO SANFORD/SFB 
INCIDENT 
NONE 

GENERAL AVIATION 
AIRPLANE 
MINOR 
LANDING 
BOEING B-707-355C 

NMB, SINGAPORE LTD 

NHB SINGAPORE LTD 

/ ,; /tjP": • 

J~-

THE NON-TYPE RATED FAA FLIGHT TEST ENGINEER EXECUTED A VISUAL 
APPROACH AND WAS OBSERVED TO BE ERRATIC AND FLYING AT V-REF WHEN 
HE CHOPPED THE POWER AT 50 FT AGL AND THE AIRCRAFT LANDED HARD. 
THE INSTRUCTOR PILOT THEN TOOK CONTROL OF THE AIRCRAFT AND 
EXECUTED A GO-AROUND. AFTER FLIGHT TO THE FINAL DESTINATION MINOR 
DA!1AGE WAS FOUND ON POST FLIGHT INSPECTION. 
Probable Cause 

Aircraft Information 
Number of Seats: 
Aircraft Use: 
Type of Operation: 
Registration NurriDer: 
Air Carrier Operating Certificates: 
Aircraft Fire: 

Crew 
Pass 
Other 

Fatal 
0 
0 
0 

Landing Gear: 

Injuries 
Serious Minor 

0 0 
0 0 
0 0 

None 
3 
9 
0 

Certificated Maximum Gross Weight: 
Engine Make/Model 

39 

14 CFR 91 
707MB 

NONE 

TRICYCLE-RETRACTABLE 
322300 

P & W/JT3D-3C 



Number of Engines: 4 
Engine Type: TURBO FAN 

Environment/Operations Information 
Basic ~~eather Conditions:VISUAL METEOROLOGICAL CONDITIONS (VMC) 
Wind Direction (deg)Speed (Knots): 120/10 
Visibility(sm):--- 10 -
Visibility RVR (ft): 0 
Visibility RVV (sm): 0 
Cloud Height Above Ground Level (ft): 2500 
Visibility Restrictions: NONE 
Precipitation Type: NONE 
Light Condition: DAYLIGHT 
Departure Airport Id: MCO 
Departure City: ORLANDO 
Departure State: FL 
Flight Plan Filed: INSTRUMENT FLIGHT RULES (IFR) 
ATC Clearance: IFR 
VFR Approach/Landing: TOUCH AND GO 
Event Location: ON AIRPORT 

Pilot-in-Command 
Certificates: COMMERCIAL, AIRLINE TRANSPORT, FLIGHT INSTRUCTOR 
Ratings: 

Plane: 
Non-Plane: 
Instrument: 

Had Current BFR: 
Months Since Last BFR: 
Medical Certificate: 

SINGLE ENGINE LAND, MULTIENGINE 
NONE 
AIRPLANE 
YES 
4 
CLASS 1 

Medical Certificate Validity: VALID MEDICAL-WITH 
WAIVERS/LIMITATIONS 

Flight Time (Hours) 
Total 34000 Last 24 Hrs 7 
Make/Model : 12000 Last 30 Days: 58 
Instrument 12000 Last 90 Days: 94 
Multi-Engine: 27000 Rotorcraft : 0 

LAND 
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A 11.89MA070 hnp:!.\w:w.ntsb gov:niation'ati'S9a070Jifrn 

I ofl 

I - ci-'Z:r 
NTSB Identification: ,\ TL89:'\IA070 For details, refer to NTS!l microfiche number 383l6A 

Accident occurred JAN-09-89 at \\1L\!IKGTO:'-<, OH 
Aircraft: S\VEARINGEN SX-300, registration: N6Y 

Injuries: 2 Fatal. 

TillS SX-300 (SA-29) WAS A PROOF-OF-CO~CEPT ACFT IlEll\'G DE:\IO~STRATED FOR Tiffi 
USAF AT \\'RIGHT-PATTERSON AFI3. TilE ACFT WAS CLEARED TO RESTRICTED AREA 
R5503 AT 8000 FT FOR A DE:\IONSTRATION. RADIO CO:\I:'\IU!\1CATIONS \\1TII 
Th.TIIA.~.\POUS ARTCC WERE ROUTll\'E; TIIERE WERE NO DISTRESS TRA.t...,S:\IISSIONS. 
ABOUT 7 MINUTES AFTER TAKEOFF Tim ACFT WAS INVOLVED IN AN il'<'FLIGIIT 
BREAJ..l.JP. TilE WRECK.-\GE PAT! I WAS ABOUT 1 :\IILE IN LENGTII \\1TII TilE RT WING 
3000 FEET FRO:\! TilE :\lAIN WRECKAGE. TilE RT \\lNG LOWER ATTACII:'\IENT FII liNG 
EXIIIDITED A FATIGUE AREA \\lllCII PROGRESSED TO FAll.lJRE FR0:\1 A \VELD !\'UGGET 
!\'EAR TilE INTERSECTIO:'-< OF TWO WELD !lEADS. PRE-EXIS~G CRACKS WERE ALSO 
PRESENT IN TilE LVG WELD AREA OF TilE LEFT WING UPPER AND LOWER ATTACH-
:\ lENT Fllll!':GS. TilE ACFT HAD IlEEN IN SVC 571 HRS. IT WAS CERTIFIED AS AN 
F-'XPERIMENT AL CATEGORY E."'{lllBillON ACFT. TilE DESIG!\'ER HAD STATIC LOAD 
TESTED TilE WINGS TO 6 G'S & SUSPECTED TI IE ACFT HAD IlEEN SUUECTED TO FL T 
LOADS .\PCHG 6 G'S. TilE PLT TOLD A."' ACQUAINTANCE TIL\T HE HAD ROUTll\'ELY 
EXCEEDED TilE "RED LINE" IlY 85 :\!PH. 
Probable Cause 
FAT!GlJ'E AND RESH.TIXG FAll.URE OF TilE RIGHT WING'S LO\\'ER ATTACIThiENT 
FITTIXG A::-.TI INADEQUATE QUALm· CO~'TROL BY TilE S\\'EARIXGEN SX-300 
PRODUCTIQN,DESIGN PERSO~'EL. 

lnde:o.; for Jan 1989 linde:~: of:\lonths 0 0 0 0 

<:: -"7/JCI ),,.fr· Ctt-tn-! 
;'f.... fi/ I I /-,t'+~ 

I n IH'\v C « ~"· 7 

f..· ~·f'1' {-;_, f~,. k) 
1 rre 

07:~~:'2000 9:0~ P~l 
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Disco-,erg Channel Presents 
"Great Planes" Series 

The Dlaco••l Clwmelll pru nth!1a tucmat~q..- · 
pr'DII'aiDa .. uuect uoreat PlaM&." Each program fe&W.. 
.,. ol the tamoa. p1aMa In avlatloa ldatory, CICIY8'!ca -
alrc:raft'a iDreptloc, ~&, aDd opontlanal recor 
Eaclll!pieode Ia fint"broedalst 011 Wed._.,.,. ewa.lngs I 
~10 pm, u- repeated Friday, 4-6 pm aDd Saturday, 1·2. 
(all W... tullenl). 'l'bll adwcfnlo for t.be mca!ncler ol tl 
-*Ia below. 
C<zwolldated B U Liberator 
I.«k"-1 P 38 IJ&ht.nfDI 
NmthAI!MdcaD F M Sabn 
Dmpl 003/C 41 
G-.1 I)yDa!cb, 18 
Ccmvalr B ae PM •• 

Wed., March: 
Wed., March: 

Wod.,Apri 
Wod.,April 
Wed., April 
Wod., April: 

SIAM Conference Slated 
The Society of Iadultrid and Appllecl Mathematic 

(SIAM) baa eet Dec-mber 11-13, 1989, u the elates for the 
.Cth ~ 011 Puallel Pr~ cen'nc for Sdetltlflc Coli 
puthlr. Tople• IDc:luda maealvely parallel eoiDP'!tiD! 
v!wallzatloa of edomtiflc ,..,.,.,..tJoa, tooll for pUalle 
alpithm ~&, aDd many ~ related IUbjoet 
Abotnetl are due ;I"CDI I, 1981. For mem..r abetncta u 
gomeral !Dfcrmatloa write to the addren below. The eo 
faeDce will be held In Cblcqo. . 

---- ·-·· -· ....... -
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0Entry 4 of 4 in Applied Sci&Technol Abst 10/83-5/98 

TITLE 
Gripen crash delays flight test program 

SOURCE 
Ayiation-Wcck-and-Spacc-Icchnolo~.v. 130 Feb. 13 '89 p. 22. 

DESCRIPTORS 
Aviation-Accidents; Militazy-airplanes-Sweden . 

----------- -· --------····---·----··-·-···········-·-···--------
(Previous 10]! Next 10 !(show Marked]( Print ... )( Save ... )fhanqe Displa~ 
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+·············---------------------------------- REQUEST 074/98, REPORT 51 -----------··-···----···-------------------··+ 
+DATA REPORT MITSUBISHI·MU2 ACCIDENT+ 
+ EVENTSiPKASES POWER LOSS-FIRST ENGINE-MANOEUVRING + 
+ LOSS OF CONTROL-CIRCUIT PATTERN/FINAL + 
+ COLLISION WITH TERRAIN-EMERGENCY/UNCONTROLLED DESCENT + 
+·-----------------------------------------------------------------------------------------------------------------------+ ++ 
<·-···-················· OPERATION ·······················> ++ <······················· FILE DATA ·······················> 
TYPE : MISCELLANEOUS • TEST/EXPERIMENTAL ++ ICAO FILE : 96/DD22·D 

FINAL REP 
<-----------
DATE 
TIME 
LIGHT 
GEN WEATHER 

++ FROM STATE : UNITED STATES 
++ 

DATE, TIME AND METEOROLOGICAL DATA ········••> ++ <····················· AIRCRAFT DATA ···················••> 
96·01·19 ++ MASS CATEGORY 2250 • 5700 KG 
09:23 ++ STATE OF REGISTRY UNITED STATES 
DAYLIGHT ++ REGISTRATION N50KY 
~c ++ 

++ 
<······················· LOCATION ························> ++ <··········· DAMAGE INJURY AND TOTAL ON BOARD ···········> 
LOCATION WEST COLUMBIA,SC ++ A/C DAMAGE ' DESTROYED 
STATE/AREA UNITED STATES ++ INJURY FATAL SERIOUS MINOR NONE UNKNOWN TOTAL 
DEPARTED WEST COLUMBIA,SC ++ CREW 0 1 0 0 0 1 
DESTINATION WEST COLUMBIA,SC ++ PAX 0 0 0 D D 0 

++ 

••••••••••••••••• NARRATIVE ··•••··········· 
DURING FINAL APP WITH THE LEFT PROPELLER FEATHERED, THE GEAR EXTENDED AND THE FLAPS PARTIALLY EXTENDED, THE A/C ROLLED LEFT 
AND STRUCK THE GROUND. 
DRN: THE A/C WAS ON A MAINTENANCE TEST FLIGHT WITH REPORTED WIND GUSTS UP TO 27 KT. BEFORE TAKE·OFF THE PILOT PERFORMED AN 
NTS CHECK ON EACH ENGINE WITH NO DISCREPANCIES NOTEO. DURING FLIGHT THE PILOT REPEATED THE NTS CHECK TO THE LEFT ENGINE. 
TWO ATTEMPTS TO RESTART THE LEFT ENGINE WERE UNSUCCESSFUL. EACH TIME THE PROPELLER CAME OUT OF THE FEATHERED POSITION AND 
STARTED TO ROTATE BUT THERE WAS NO FUEL FLOW OR IGNITION. THE PILOT RETURNED TO LAND. DURING SHORT FINAL TO RYY 29 WITH THE 
WIND FROM 250 DEG AT 20 KT, A WITNESS OBSERVED THE A/C PITCH NOSE UP THEN DOWN THEN HEARD THE SOUND OF POYER APPLIED TO THE 
RIGHT ENGINE. THE A/C THAN ROLLED TO THE LEFT, PITCHED NOSE DOWN AND STRUCK THE GROUND, COMING TO REST NEARLY INVERTED WITH 
THE WING SECTION SEPARATED. POST-ACCIDENT EXAMINATION OF THE LEFT ENGINE AND ACCESSORIES REVEALED NO EVIDENCE OF PRE-IMPACT 
FAILURE OR MALFUNCTION. THE LEFT ENGINE FUEL SHUT·OFF VALVE WAS FOUND IN THE CLOSED POSITION AND NO FUEL WAS FOUND BEYOND 
THE FUEL SHUT·OFF VALVE. THE PILOT STATED THAT HE HAS NO RECOLLECTION OF THE ACCIDENT. THE LEFT AND RIGHT ENGINES KAO JUST 
BEEN INSTALLED FOLLOWING HOT SECTION YORK TO BOTH AND BOTH HAD BEEN STARTED THE DAY AFTER INSTALLATION WITH NO 
DISCREPANCIES NOTED BY COMPANY MAINTENANCE PERSONNEL. 

•••••••••••• SEQUENCE OF EVENTS •••••••••••• 
EVENT POWER LOSS·FIRST ENGINE • MANOEUVRING 

!.ENGINE • FAILED 
EVENT 2 LOSS OF CONTROL • CIRCUIT PATTERN/FINAL 

!.HORIZONTAL GUSTS - PRESENT 
2.AIRSPEED • NOT MAINTAINED 

EVENT 3 COLLISION WITH TERRAIN • EMERGENCY/UNCONTROLLED DESCENT 
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Seattle Post-lrtelligc:ncr:r. An:hins 
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httpJ!newslibrary .krmediastreamcom'cgi-bin'search'ig 

Published on 09/29/1989, SEATTLE POST-INTELLIGENCER 

BOEING NAVY JET LOSES PART OF TAIL IN TEST 

IT WAS THE SECOND TIME IN 7 MONTHS THAT THE 
SAME PLANE SUFFERED THE 

SAME ACCIDENT 

For the second time in seven months, a Boeing Navy communications jet lost part 
of itS tail while conducting fiight tests yesterday, a Boeing test manager said. 

The E-6A TACAMO aircraft was operating over the Olympic Peninsula about 1:57 
p.m. when about one-fourth of the tail and a small piece of the right horizontal 
stabilizer disintegrated, said Stephen M. Brown, an E-6A test manager for Boeing 
Aerospace and Electronics. 

Your seatch tetm.s eppear 20 ti~ in this •tticle. 

Complete Article, 607 words ($1.95 to download) 

Published on 09/26/1989, SEATTLE POST-INTELLIGENCER 

WHEN PLANES CRASH, TRUTH IS OFTEN AMONG 
THE VICTIMS 

One of the major casualties In an airline disaster is often the truth, as a fiood of 
dubious Information about the crash on takeoff of USAir Flight 5050 well 
illustrates. 

News organizations have left the strong impression that human error caused the 
Boeing 737-400 to skid off a wet LaGuardia Airport runway Into the East River and 
break apart Wednesday evening, killing two passengers. In fact, say federal 
investigators, mechanical problems may still tum out to have been the decisive 
factor. 

Your $H~h tenn.s appe.ar 9 times in this article. 

Complete Article, 1020 words ($1.95 to download) 
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httpJ!ncwslil>r>ly.knncdiastrtamcom'cgi-bil>'scarch'ig 

l~ijr.({t£?;:~ }.,z~tjj 't~1r.t:M: ;f.)tl~•~if-t-t:-¥;4 ·s~tt~fn .!.~¥?"'"4§rrq:~t~i'2hJi1lt<rft.' t&N3 
Published on 0912311989, SEATTLE POST-INTELLIGENCER 

CO-PILOT PUSHED THE WRONG BUTION, SAFETY 
BOARD SAYS 

The co-pilot of USAir Flight 5050 that crashed on takeoff at La Guardia Airport 
inadvertently pushed a button that caused the 737-400 to decelerate, federal 
officials said last night · · · 

And the pilot also erred in failing periodically to call out the speed of the aircraft to 
help monitor whether it was going fast enough to take off, said James Kolstad, 
acting administrator of the National Transportation Safety Board. 

Your SHI'Ch tfttms •PPH' 13 fime.s in this etficle. 

Complete Article, 904 words ($1.95 to download) 

I ~~r iJ/UJ· r.:f.j.r>jti)f:itSJ1 ,gt!Zfl®it/i£}1\j:f:itt¥kM~2Zfh§X«Jb~lr:G%A$$·i*M 
Published on 09/2211989, SEATTLE POST-INTELLIGENCER 

CRASHED JET'S RECORDER REVEALS NO TALK OF 
MECHANICAL FAILURE 

A study of the cockpit voice recorder recovered from USAi(s Flight 5050 that 
crashed on takeoff at La Guardia Airport yielded no evidence that mechanical 
failure caused the mishap, Acting National Transportation Safety Board Chairman 
James Kolstad said yesterday. 

He told reporters that the board had asked the pilot and co-pilot of the Boeing 
737-400 to take drug and alcohol tests, although he noted they are not required to 
do so. He said seeking the test was a normal request under the circu 

Your search tenm •PPH' 10 ti!Tifl in th~ •lficle. 

Complete Article, 1070 words ($1.95 to download) 
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E-6A Tacamo Tail Damage 
Prompts Delivery Delay 

-~ 

MICHAEL A. OORNHEIM!los ANGELES 

llny/llelaf [.U TICIM d ..... I IHL-IIIt ~ Ill aJ..... W11ttiJ ,.., .... 1111 tdlaw:llll-. llwd II Sltlllltl Ill IIIP-
Ioaflllllll. Ill 1!J II tiP! cRIIs II n 'r II wllll...,_iou. IIi-liON ·~otiou Ill-. 

The Navy and Boeing Aerospace have 
asrced to delay delivery o( the E-6A 

Tacamo submarine communications a.ir
c:nft until there is a better understanding 
o( why about a third o( the tail surfaces 
broke of!" durin& Dutter testing in Febru
ary (A wAST Mar. 6, p. 23~ Ddivet} o( 

the first aircraft was to have taken place 
on Apr. 2g. 

The NJVy inltft:ls to buy 16 E-6As un- The E~ is 1 derivative o( the Boeins 
der 1 firm. filed-price development and 701-3208 commercial t1111Sp0rt, which 
production CMttlet worth nearly S2 bil· has been in service for over 23 yeon. 
lion. The lirY fi've production aima/1 plus · Boeing is npairing the domaged E~ 
the prototype an: already Dying. The Navy 'prototype and plans to highly instnlmcnt 
expe:tS it will be able to meet the January, . the tail for funher nutter tests set for mid· 
1990, initial operational capability mile- May. An oscillatins Ouner vane is to be 
stone o( six aima/1 delivmd. unless major . inst1lled '"' the vaticaJ tail for the lcSIS to 
structunl changes an: nquind. "Stimulate the structure. The F<bnmy 

~=============::!!=============l:rught used a srrons rudder kid: to ocite 
the structuJe Ground tests also ""' beins 

•CXJnducted to determine why the tail broke. 

' .. 
.! .\'I:AfiON 'f.1P. .\ c;rA'_f ff(Hfi')I'XJY/A[WII IT 1·JIN 

Sepantely, there are several contnoctu
al nonconformance items that Boeins and 
the Navy an: tryins to resolve. One con
cern is that the ~ 's 3-mi-long tniling 
wire antenna occasiona11y comes in con. 
tact with the elevator when Oyins nat 
the planned maximum bank angle o( SO 
dcg. This control surface contact is not 
rdated to the tail da!:-"SC in the F<bnmy 
nutter tesL The win: .... 1101 cstendcd 
durins that test. 

The uil dornase occurnd at 460 kL 
indicated ainpccd at 15.00) ft. A ISO. 
200-lb. pedal force rudder deOection •-as 
used to stimulate Dutter, and then "the 
vertical did SotnC unusual things. doubled 
in frequency. and then left the aircraft.". 
Navy ofl"lCial Slid. 

Instrumentation indicates the outu 
portion o( the right horizontal subili= 
~ off about 0.2 see after the vertical 
surface broke. There were impact marks 
'"' the remainins horizontal surface. and 
ofl"ocials suspect that the vertical uil was 
tethered momentarily by instrumentation 
cables. knockins off the horizontal tall in
steod o( scparatins cleanly aft. There was 
some Sf!<CUlation that a high-frequency 
..;,. antenna struns from the fuselase to 
the vertical uil may have played a role in 
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... the incident. bal calculations sbow il which ha>e recently Jive~~ better un4cr
would have brolen quickly and its ill- standin&- The ..ire actS as an in>erted ~ 
w1mnen1 is now discounted. lical sprina ..ith coupled aerodynamic 

The nuner rests were being t:OIIdliC1cd clwxteristics. 
10 lest reinl'orcemenu to the outer win& The Navy plans to resrricl bank angle 
designed 10 eliminate wingtip nutter dis.- to aboul 40 deJ. to prnent ..ire contac1, 
CO\'CfCd earlier in the test program. The which may limit the'""'" weigh1 ror orbit 
winzrip nuner was encountered during rnaneu>m. Several ideas an bein& c:onsid
high gnoss weight. high bank angle. low cred to roduco. this rcstricrion. including 
l;--;1 u.-til GWICIO'·cn pcailiar 10 the sub- addin& a telc.ision camera 10 ""' when 
marine communications mission. the ar11enna is aboulto touch lbc elevator. 

The E-M has wingtip pods housing an- The E-6A has been a c:ontrovmial ~ 
tennas nor round on 1bc commercial 707, gram and has been cited as an eumple or 
but officials said the added pods did noc streamlined, off-the-shelf procurement 
ause rhe nuncr. The c:onclitions under (Awur Oct. 19. 1987. p. 123; Mar. 11. 
which wingtip nutter ClCCUIT<d m sut!i- 1985, p. 26). """'"""'· some otf-tbe-shelf 
ciently outside the IXllllmcrcial opcratin& equipment has noc adapled well ro the 

mosPon. The wire-dcvator con!Xl and 
the ..ingtip nutter an IWO airf'l2llle prob
lems ausal by the 707-derivati-e oponr
ing in areas ror which it was noc designed. 
The ring W<t oro inertial noviprion syt
rem was nor made ror prolonled rums 
and load roctor. It meers accurxy re
quirements allcr a specified time in orbit, 
bur drifts l'llpidly when it coes beyond 
!hot time. 

Lik...-ise, the fliJhl managCIIIClll CXllll· 

putcr has trouble predicting performance 
in orbi1 conditions. 

Orbit bank angle and airspeed an to be 
held within I deg. and I kl. and the air
craft's vinuge ana1oz autopiloc is marpn
al a1 this wk. Navy otrlcials said. a 

envelope rha! c:onunerciaJ ail'a311 should 1--------------'--------------' 
noc be affected. The outer winJ modifica-
tions c:onsisl or local skin thickness ill-
creases and stringer stilfenin&- The E-6As 
already ~ m ha.-;,~ the modifica-
tion installed. . 

MEASURED STICX FORa PULSIS 
The 0.1~-<lia. lrlllin&..ire antenna has 
touched the elevator uailing edge three 
rimes in flight rests. producing stick rorte 
pulses in the 20-JO.Ib. nnge. Analysis 
shows the ron:e could be 100 lb. or men. 
and could bend rhe elevator c:onrrol rab 
slightly. There is no hydraulic boost on 
the E-M elevaror. 

For efficient J'lldio propoption, the m
tenna should be hanpng as vcrtically as 
possible behind the aircnft. and in prac
tice over 70% or the wire is hanpng veni
c:ally. To achieoe rhis, the pilou ny the 
aircraft in a light orbiL This drives the E-
6A ro steep bank angles or 30-50 deJ. and 
low ainpceds or 127-113 kt. often with 
the lhps extended. The low ainpceds re
sult in pirch attirudes or 7-9 deg. nose-up 
in level flighr. The aft f~e upsweep 
angle is about 12 de&-

The antenna ..ire exits from the bot
tom =•er or the rusclage behind rbc 
..in g. at the point where rusclage upsweep 
stans. AI a 50-dq. bank angle and 9-deg. 
pirch attitude. the tip or the horizontal 
subilizer is about 10 fl below and rough
ly 50 fl. behind the point o;bcre the anten
na exits the ainnf\. or about 10 dc&
below rhis point. Whett in a bank. rhe 
anrenna does nor exir srraight behind the 
aircraft bur is pulled roward the inside or 
the circle. in the direction or the low ..... 
bilizer tip. Bank angle is often changed 
around the orbit circle to account for 
..ind shear along the antenna length and 
other effects. 

The submarine communications nUs.. 
sion is now nown by l.<Jckhecd EC-130Q 
turboprop cargo ain:rarr. They have 
grater rail clearonce gmmeuy and oper
ate 11 lower speeds than th< E-6A. Predic
tion or wire behavior in new situations 
has been difficult heause ..ire dynamics 
were noc weD undcnrood. The elcvaror 
conracts inspira:l new modelling etroru. 
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