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S EECIAL NOTICE

Vi o

This report containg the essential items of informa-
tion relevant to the probable cause and safety message to
be derived from this accident/incident, However, for those
having a need for more detailed information, the original
- facwual report of the accident/incident is on tile in the
Washington office of the National Transportation Safety
Board. Upon request, the report will be reproduced com-
mercially at an dverage cost of 15¢ per page for printed
matter and 85¢ per page for pliotographs, plus postage.
(Minimum charge is $2.00.) ‘ —

Copies of material ordered will be mailted from the
Washington, D. C. business firm which holds the current
contract for commsrcial reproduction of the Board's public
files. Billing is sent direct to the requester by that
firm and includes a $2.00 user service charge by the Safety
Board for special service, This charge is in addition to
the cost of reproduction. No payments should be made to
the National Transportation Safety Board. ’ '

Requests for reproductian should be forwarded to the:

National Transportation Safety Board
Administrative Operations Division
Accident Inquiries & Records Section
Washington, D, C. 20591




File No., 3-0676

NATTONAL TRANSPORTATION SAFEIY BOARD
WASHINGTON, D, C. 20591
AIRCRAFT ACCIDENT REFORI

s e ey —yp a7 e o

NORTH AMERICAN ROCKWELL, INC.

TURBO COMMANDER 69¢, NLNR

WELLSBURG, WEST VIRGINIA
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SYNOPSIS

At approximately 1110 castern daylight time on August 14, 1972, a furbo
Commander 690, NINR, owned and operated by North American Rogkwell, Ine,,
crashed .In the vicinity of Wellsburg, West Virginia. The two crewmembers
and the sole passenger were fatally Injured, : :

The alrcraft departed the Greater Pittahurgh International Airport,
Pittsburgh, Pennsylvania, at 1101 eastern daylight time, on a company-scteduled
training flight. The flight was cleared for, and reported reaching 12,500 feet
altitude. At approximately 1110 anstorn dayllght time, Greater Pittsburgh
Departure Control lost radar and radjo contact with the airerafi,

The National Transportation Smfety Brard dotermines thai the probabl.
cause of this wccldent was the lodgs of airevaft control in a stall maneuver,
for reasons unknown, from which recovery wins not accompllshed.

As o result of this investipation, the safety Board ia‘submitting throee
recomnendations to the Pederal Avialion Adminlstration,
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INVESTIGATION

Airzraft NINR, o Turbo Commender 690, a corporate alreraft owned by
North American Rockwell, Inc., departed from the Greater Pltisburgh
International Asrport, Plttsburgh, Pennsylvenia, on August Lh, 1972, 8t
1101 l/ on a company-scheduled pllot training £light. There were two
- crewmembers and one pessenger on board the alrcraft.

Immediately after tokeof! the flight contacted the freater Plttsburgh
Departure Control (Departure Control), and radar contact with the alreraft
‘wag established, The pllot advised Departure Control that he wished to
conduct "air work" southwest of Plttoburgh at a VFR altitude of 12,500 feet.
The flight was subsequently cleared to 12,500 feet, und it reported level at
“that altitude at 1107, Departure Control continued to obscrve the alreraft's
radar target until it was approximately 20 milles southwest of the Impnrial
(TRL) VORTAC. Shortly thereafter, at approximately 1110, the aireraft's
beacon and primary radar return disappeared from the radarscope. Departure
Control attempted to advise NINR thet radar contact was Lost, but no
acknowledgment was receivad nor were there any further radlo communicatlons
from the (light,

At approximately 1120, controllers in the Wheeling Adlrport Tower,
Wheeling, West Virginia, recelved a telephone coll adviclig them that an
airplane had crashed nlong & highway approximately 5 miles east of Wellsburg,
West Virginla, The cnller eotimated the time of the crash as 1105.

Sixteen persons who witnessed the crash were intervicwed regarding their
observations of the aireraft. Most of these wltnesses stated that thelr
attention was initially attramcted by englne sounds that varied in pltch and
intensity. The consensun was that the alreralt went through a sequontial
series of opins and apparcnt recoverles and that the final evenis were o
atall fellowed by a near vertical dive to impact. TFour witnesses reported
white smoke btrailing from the wings} however, no in-flight fire was obsorved.

The aircraft wreckage was found between two dwellings in o rural area,
approximately 20 miles southwert of the IRL VORTAC (Pittﬁburgh) All of
the sireraf't structure, including all control surfaces, wes contained within
the impaect erater, which measured approximately 25 fest in dlomater.
Intensive pround Tire damage was noted throughout the wreckage.

meaminetion of the recovered airfreme, powerplants, and components
dlsclosed no preimpact failurcs or malfunctlons. There was no evidence of
in-flight fire; cxplosion, or aircraft structursl breakup. Inspection of
the propeller pltch contirol comg showed that at lmpact the 1eft «ngine was

&/ ALl times heraeln are cuutern daylight, based on the 2h-hour clock,
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in the normel cruise pitch renge and that the right engine was in the
Plight-ldle position. Measurement of the thruste-lever-aym positions in
their respective power covers showed & position corresponding to the normal
cruise range for the left englne and a position corresponding to flight idle

for the right englne. Propeller blade angles at impact could not be estabe

‘All three océupants of the alrcraft received fetal injuries in the crash.
There were no injuries io any persons on the ground.

The pilot-in-command (instructor-pilot) had received a 50-minute flight
checkout in the Turbo Commander 690 at the manufecturer's facility which
included full stall and unusual attitude recoveries., Both pilots held
airline transport certificates and current Class I medicel certificates.

(For detalled information, see Appendix A.,)

It wus learned from the Director of Flight Operations for North American
Rockwell, Inc., that this f£light had been dispatched for the purpose of
transition training for the copilot in this model ailrcraft, The exact nature
and sequence of the mancuvers to be performed on the flight could not be
determined; however, it was established that this was the initisl transition
“training flight for the copilot, A compeny transition training guide for
the Turbo Commender 690, which lists a sequence of procedures and maneuvers
to be performed during thle type of trainlng, was avallable in the Flight
Operations Depsrtment, It was noted that the firast five 1ltems listed in this
training guide were; -

"1l. Ground check out.

"2, Maximum rate of takeoff, ,

"3, Climb to aleitude at various speeds, '
", Stalls: single~ and multiengine (approach to stalls).
"5, Slow tlight with turns.”

Although this wraining guilde was the accepted format for company pilot
training, it could not be ascertained that the crew had the gulde on board
the alreraft for this flight. ‘

The aireralt was equipped with a stall warning horn vhich is designed to
provide warnlng of a ghall at & to 17 m.p.h. sbove the stall speed. A review
of the stall characteristics of the Turbo Commonder as detsiled in the
inltlial type lnspection report for thic model aircraft showed that in all of
the tested stall conditions (tekeoff, clean crulse, and landing), a stall
warning was provided by the artiffcisl stall warning horn and that "some"
alrframe buffeting was cxperienced ab tne stall.

The aircraft was certiticated by the menufacturer under the de’egated
optlon suthorilty granted by the Federal ivietion Administration (FAAY., The
cerblifieation of this alreraft did not require testing for spln character-
lstics or recovery., Thoe sirveraft was placarded against intentlonol wpins.
(For detailed aircralt informebtion gsec Approndix B.)
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The alrcraft flight manual, provided by the menufacturer to operstors
of the airplane, makes reference to the avoidance of spin maneuvers as
follows: |

"This airplane must be operated ss & normal category
alrplane. Acrobatic maneuvers, including splns, are
unauthorized. |

"Up to 560 feet altitude losy may occur during recovery
from full stall." '

With regard to stalls, the flight menual states, in yart:

"Stall speeds are given for three airplane conditions:
Takeoff, Clean Cruise, and Lending. Figure k-1 [Stall
speed v, bank engle graph / shows that the effect of
bank angle is %o produce an incremse in stsll speeds,

"Other primary variables controlling stell specds sre
power, gross welght, and rate of entry into the stall.
Decreaging gross weight will result in lower stall
speeds, while reducing power or entry rate will increase
stall speeds. C.G. position and trim speed are secondary
variablces affecting stall speeds,” :

In this same section, the manual also 1lists the "Scheduled
Variables" with regard to stall entry as follows:

"Trim speed « 140% of STALL SPEED
"Entry Rete w -1 MPH CAS/SIC (Uniformly Decreasing Alrspeed)."

ANALYSTS

There was no prelmpacl failure or melfunction of any system or component,
nor was there evidence of in-flight fire or structural breakup. The white
amoke troiling from the wings, reported by some witnesses, is belleved to have
been fucl vapor. :

With the exception of operational factors, all other phuses of the
investigation relative to enupal determinatlion were negative. Since this
was the initlal fraining flight rov the eopllot, 1t 1ps reasonable to expect
that the instructor-pilot followed the company's trarsition tralning syllabus
for the Turbo Commander 690 which was available to Wim. The correlaticn of
the tiaining gulde with Lhe duration of flight would have placed the flight
in the prectice stall portion of the syllabus. Althoush the syllabus
preseribed "epproech to stalls," the Instruetorspilos might have patterned
this tredning flight to provide such instruction in full stalls as he was
roquired to perform in wig pllot qualification flight,
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Witnesses who observed the alreraft during the crash sequence reported
that it went through a series of apins and apparent recoveriaes befoye 1t
finally stalled and dived into the ground. Based on this evidence, the
Roard believes that control of the aireraft was lost during o practice stall
maneuver shortly after the flight reported at 12,500 feet. The reason for
the loss of control and the failure to recover has no been determined,

The stall warning horn installed in the aircrsft should have alerted
the pillots when they were approsching the stall condition, However, if the
stall entry is continued until airfreme buffeting occurs, the alreraft is at,
or very close to, the full-stell condition., If stall recovery is not
initiated at tlis boint, then, inadvertent entry into a spin 1s quite possible,

No engincering test data are available on spin characteristics or recovery
for the Turbo Cormander, as the FAA airerest certification process did not
require that thls type of alrereft be tested in that flight regime. Aceorde
ingly, the aircroft wes blecarded agalnst intentional sping.

A stall matcuver is the most critical mancuver lictod on the flight
training ayllabus. The crivicality of this operation demands thaot an instructor-
pllot exercise a high degree of alertness to prevent the aiwveraft from enter-
ing an unusual attitude or uncontrollable flight condition, from which it would
vequire extraordinary effort and skill to Pecover. The company's transition
training gulde prescribed that a stall maneuver should proceed only to the
"approach to stall" condition.

The FAA, in recognizing the possible hazards involved in this type of
maneuver, has published guldelines for instructor-pilots and treinees which
describe the acceptable performance of verious flight maneuvers for milti-
engine airplane ratings for private and commevical pilot certificates, g/
With regard to stalls and partial stalls it states, in part:

". + . 6talle should be entered by increasing the angle of
attack smoothly, so that the ailrspeed decreanses st a unitorm
rate.  Sufficient power may be ugsed throughout ell stalls to
keep the engines running smoothly.

"No stall will be required with any engine throttled or ecut off
and the other ongine(s) developing effective power. , . .

"Recoveries should be initisted at the first physical .
lndication of a stall, such as uncontrollable pitching, buffet
lng, rapid decay of conirol effectlveness, or the application
of full back clevator without producing further stall develop-
ment., .,

Lo o

2/ Flight Test Guide - Mulblengine Alrplanc (lass or Lype Rabing, AC-CL-hm,
T Tederal Aviation Administint on, Revised 1968, f
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"paiiure to iniltlate corrective action on partiel stalis
before the nose pitches uncontrolisbly, indications of a
secondary stall during recoveries, or diving to higher

than eruising airspeed during recovery will be disqualifying.”

Although the spin characteristics of this nircraft were not established
for certification, it can reasonably be amssumed that entry into this flight
regime, eilther intentionally or unintentionally, would require immediate and
correct recovery tecanlques to regain control of the aircraft. Under a
prolonged spin condition, as described by wiltnesses in this case, 1t 1s
problematical as to whether effective control of the alrcraft could be
regained, o

Examinetion of the propeller-positioning cams and related components
showed thet the left and right engines were in the normal crulse and flight-
idle ranges, respectively, at impact. These positions could indicate that
either a single-engine training maneuver was being conducted at the time of
the loss of control or that asymmetricel thrust wes being employed to assist
in the recovery from a spln,

Tt would seem that the presence of two highly experienced pllotc abonard
the training flight would preclude the posaibility of elther the inndvertont
loss of control or the failure to effect a recovery from such a condition.
However, experience has shown that this type of situation can induce certain
hazards; for exumple; (1) Beecauss the pilot recelving iastructlons was
well qualified, the instructor-pllct might have permitted him, duving atall
demonstrations, to proceed beyond the "approach to stell" into a full stall,
thereby entering s flight attitude from which recovery could not be effected.
(2) 'There might haeve been a tendency on the part of the instructor-pilot to
be complacent or let hip "puard down" for the unexpected because he was
instructing an experienced pilot, (3) A lack of communication between the
crev as to who was in control of the alreraft at a critical moment could have
precipitated an adverse flight conditlon.

Although the cireumstonees of the neceldent preclude the jreclse
determination of conuse, the Safety Bonrd belleves Lhat eny of the afore-
mentioned possibilities could have besn a signilleant causal. foctor,
consildering the unexplained circumstances which surrounded tne loss of
control of thisz alrcraft.

PROBABLE_CAUSE

The Nationsl Transportetion Safety Board dctermines that the proboble
cauge of this accident was the Lloss of alreraft control in a stoll mancuver,
for reasons unknown, from which recovery was not accomplished.
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RECOMMENDATTONS '

The Natlonal Transportation Safety Bosrd believes that Advisory Qdrceular - N
61=l0, Certification - Pllots and Flight Instructors, vuperseded by fovisory , A
Circular OLl-iB, Flight Test Guide - Multlenglue Alrplane, has great aceident F o
prevention merit with regerd to this type of accident. The requirement in g
both publications to conduct "approsmch to ztalls" snd not to conduct "full .
stalls" should be reemphasized to all pllots, : , '

The Board is in egrecmont with the FAA's basic concept of type
certificatlca to assure that during normsl operatlon, the operstional pilot
will not encounter any airplane c¢harscteristic thet has not been expl.ored
by an experieénced test pilos. |

We believe that the one~turn spin recovery capability in singlee-engine ;-
. ‘ : olrcraft, coupled with the plecarding of hhe alreraft ggainst Intentionsl : .
- ' ~ &8pins, meets the intent of the philosophy for providing an adequate level f 4
I of safety. H wever, we do not believe that maltiengine aireraft have been
provided with a similar level of safety, ' ‘

. R o Since the certificatlon rules do not require apln testing of mulviengine
& o ' alreraft, the full-stell regime of 'light mey not hewve been fully explored
3 B by experienced test pillota, There: ore, the operational pilot may attempt
¥ Lo full stells in eircraft in which {. sre 15 not adequate date on the hendling : E

3 ; ' characteristics in the fullegtallec condltion. In order to preciude the : E -
conducting of full stalls by the average vilot in this type sircreft, the - -
Board belleves that the alreraft should be placarded sgoingt fulle-stall
menauvers and thal this prohibition should be ineluded in the airplane flight
manual, . ‘ .

The Boerd also belleves that It would be beneficial to sefGly to inform | ;';“‘

pllots of the differences between the amirplane type certiiication stall ‘ .
requirements and pilots certificetion demonstrations of "approech to stuil" , E
maneuvers and to emphesize the inherent dangers which might exist at or g —
close to apeeds at which full stalls occur, particulariy with one engine £

- inoperative, ‘ . j

Tn cur continued effort to prevent stall and ¢ in accidents during pilot
" training, the Sefety Board recommends thet the Fede.wal Aviation Administration:

1. Reissue Advisory Circular 61-L0 to all pilots and Flight
instructors, reemphesizing the requiremeat to conduct or
demonstrate only "approach to stalls," not full stalls.
(A=T3-8) '

) o 2. Require that flighttrews be provided with information in

T B the airplane flight manual and by meens of a sultable
placard placed in the cockpit to indleate a prohibition
against intentional full stulls on al) twin-engine air=
planes which have not been spin tested. (A«73=9)




-8 -

é o characteristics which result from "approsch to stells"
f to assure that pllote will be able to perceive the end
point of this maneuver. (A~T7310)

BY THE NATIONAL TRANSPORTATION SAFEIY BOARD |

/e/ JOHN H, REED o |
Chairman | ' | .

E S | © /s/ FRANCIS H, MOADAMS .
‘ : Membay L

Membear

/s/ ISABEL A. BURGESS . E
Membax ‘

/8/ WILLIAM R, HALEY
Member

March 21, 1973.

g

- . - - ~ /s/ LOUIS M, THAYER - .

E ﬁ 3. Describe in each'aifcraft flight mamal the éiroraft . : _g,‘“
K'Si
3}

A



AT EEVER

B
IR IR

%
7

oy - i o " W » - - .
RN YIRS e e e ey

AR

-9 - AFPENDIX A
CREW INFORMATION 2 *

The pilot-in-command, Mr. Roger Behling, aged 30, held FAA Airline - _ E 0!
Transport Pilit Certificate No. 1518528, as well as a current firste ' E -
class medical certificave, without restrictions, dnted June 12, 1972. o
Mr. Bahling held a type rating in the North American Sabreliner ol
alrcraft. le was employed by North American Rockwell on July 15, 196k, | g |
He completed a 50-minute factory flight checkout in the Turbo Commander A “ﬂ
690 aircraft on July 26, 1972, His last proficiency check was on : ‘
Janwary 7, 1972, in a Turbo Commander G681 alrcraft, Company records S

- showed his total flylng time tc have been 5,507:15 hours, of whieh R
approximately 1,500:00 hours were accumulated in the turboprop-type
alreraft, Hie flight time in the last 90 days was 74:25 hours, end ne 3 |
‘had no flight time in the 24 houre prior to the sceident. Company By
records reflected no history of alreraft accidents. Mpr. Bahling did ; 4
not hold an FAA-certified flight instructor roeting. ' S k.

The copilot, Mr, James Kinchloe, aged 35, heid FAA Airline Tranaport a £
Pilot Certificate No. 1721736, as well as a current first-class medical = f g
certificate, without restrictions, dated June 6, 1972, Mr. Kinchloe S

- did not hold any type ratings in large sircraft. He wos employed by 3
- North American Rockwell on August 28, 1968, His last proficilency check o 3
was on March 7, 1972, in s Turbo Commander 681 aircraft. Capany records N
showed his total flying time to have neen 2,7%9:35 hours. No break- R .
~down 1s avallsble as to time accumuiated in turboprop-type aireraft. S |
He had no flight time in the last 24 hours, and his flight time in the : 2 \\
90 deys prior to the accident was 134:40 hours. Company records reflected : g
no history of aircraft accidents, - o | : A
: o U
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AIRCRAFT INFOHMATIN

Turbo Commender 690, NINR, S/N 11024 wes lssued an Airworthiu:ss
Certificate on July 15, 1972, It was powered by two CGarrett-A1RESEARCH
fixed-shaft turboprop engines, model TFPE 331-5-251,

The totel time on the aireraft, engines, and propellers was 615 hours.

No ma.lor inspection was performed on the aircraft after the certification
date, July 15, 1972.

Hartzell propellers, model HUB3TV-5FL, were Instelled on the aireraft.

¥




