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EXECUTIVE SUMMARY

METHODS

The National Transr.ortation Safecy Board (NTSB)
repotts all avistion crashes (“accideats® in NTSB
terminology) that result in death within 30 days,
serious injury, or substsatial damage te the aircnaft.
We use the term “crash” because it is a more acientific
tezm-—without the connotations of bed luck, ran-
domuess, and unpreventmbilizy.

NTSB computes tapes for instructional crashes of
fized-wing civilien airplanes during 1989-1992 were
znafyzed. Crashes of belicoprers, ulralights, anc
homebuilt zircraft were excluded. For all midair eol-
fisions during the four years 1989-1992 end for aff
ztashes duting 1989 and 1991, two-pege briek from
NTSB describing the crashes were read and caeego-
rizad a3 to the circumstances of the crashes aed con-
eribucing facrors. The years 1939 and 1991 were
representative of the four-year period.

In addition to NTSB daza, & key-word seaech of
NASA's Avistion Safety Reporting System (ASRS)
wazs made for repores related to instructional flights of
general aviation airplanez during 1992 and 1993.
These years were selecred because they were che most
recent for whick date were availabic; 164 repores chat
met study definitions were abstracted and categorized
in 2 manner similar to the crash reports.

RESULTS

I, NTS2 Doz 1933-1992

Duriag the four years 1989-1992, 1226 instruc-
tionsl airplanes were involved in 1218 crashes in-
cluded in che NTSB files. The casualties inciuded 250
deatiis, 128 serious injuties, and 270 minor injerics.

Midair collisions

Thirty midair collisions involving 38 instructional
sirplanes occurred during the four years. They com-
prised 2.5% of all crashes of instructionai Rights and
accoutited for 20% of all desths (50/250). AR oc-
curred in VMC weather and during daytime hours,
between 0800 and 1959 h. Sixreen of the wainees were

plots-in-command oa solo taining flights; compared
with treinees oR solo flights involved in crashes ocher

than midairs, thesz pilots were younger {with a me-
dist age of 24 vs 34) but more experienced — ie,
thicy bad more flight time and were more likely to be
private pilots undergoing advanced wrainiag. Aircrafe
invalved in the midair collisioas included two beli-
copeers and two bi-wing ecrobatic aitplanes. Visibil-
ity may bave been sflecred by the angle or giere of the
sen in four cases, and in six instences the student was
receiving instrament training, in which the trainee is
usually under a hood (a vision-restricting device).

L NTSB Dats: Detells of Crashes in 1969 and
1991

During 1983 and 1991, 635 crashes occurred,
invoiving 538 instractional sispiznes. The findings in
chis section relate ¢o the deteiled review of the craches
of these 638 Righes.

Fifcy-one percent of the flights were solos of pilots
with scodent certificates; an additional 5% were solos
of pilots with private licerses who wete undergoing
insiructioa for more advanced rasings. Thisty-pine
percent of crashes occurred in coanection with dual
instruction amd 5% oa checkour ights or biennial
flight reviews.

Phase of Slighe

The most common phases of flight when the prob-
letn arase, determined by reading the two-page NTSE
bricfs, were landing (26%) and rouch-and-go’s (19%).
The 118 crashes oa wuch-and-go landings included
79 solos and 39 with an inssruczor. The touch-and-
29's on solo constituted 22% of all crashes oz solo
flights and 19% of all crashes. Three ouz of four
inadvertent gear retractions occurred when a deal
fiight (i.c., with an instructor aboard} was sbout to
make 3 touch-and-go landing.

Crashes on go-arounds nurnbered 56, of which 27
{48%) involved stalls. Five sirplanes struck wires on
go-arcunds. Fifteen go-around crashes followed sima-
bated emergencies.
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Circamstagzcos

Lot of coatrel on kunding was the most common
type of crash, resukiag in 227 crashes (36%). Eighteen
of the crashes occurred while executing & go-around
following an unsuccessful scrempt to land. Twenty-one
occurred in connection with 2 simulaed emergency.
Crosswinds were involved in 109 cases of loss of conwel
oa landing (48%) and tailwinds in 21 (9%).

Stall was che primary cvent in 94 cases (15%). An
instructor was on bosrd when half of the sealls oc-
curred. Most stalls were takeoffideparture (39 cases)
or approach to landing (28) stalls. Of the 39 stalls on
takeoffideparture, 23 occurred on go-srounds, 17
involved crosswinds and 8, tailwinds. Thirteen sicau-
lsted emergencies resulted in stalls. The 31 facal sealls
accounted for 46% of all farsl crashes.

Fuel starvation resuired in 74 crashes (12%), 29 of
which were on cross-country sslos. An instrector was
present in 24 cases, including 10 of the 14 flights on
which the fuel selector was set on am empty unk
Nineteen crashes occurred whea fuel was adequere,
but the pilots misunderstood the fuel system or set the
fuel selector for the empty tank. In 51 cases, the fael
was exhausted becanse the pilor(s) misjudged the
available fuel; Cessnaaircraft, in which the high wings
make visualization of the fuel more difficule, sccounted
for BE% of thesz cases, versus 60% of ail ocher crashes in
the study.

Mechanical failure was the primary cause of 20
crashes (13%). The major problems wers uncxplained
foss of power (31 cases} and failure of the landing gear
{13). Nine instrocrors mishsndled the resukiing einer-
gency, or even compounded it with an impropes
respons<.

Midair collisicas numbered 15 (3%) and involved
18inserucrinnal sirplanes, ofwhich 16 weredimlinseraction
orcheckoue fights. (Part] describes the 30 midair collisions

Carburetor icing downed 25 Highes (4%), 10 with
instrucrors on board. 3 in coanection wich rimulated
forced landings, and 6 on student crose-countsy flighes.
Thirteen of the crashes were coused by carbureter
icing during cruise, a phase of flight whea carberetor
icing is not usually anticipared.

Wire strikes occurred in 11 instances (2%), 5 of
which involved a simulated emergency during dual
instraction o¢ a checkride.

Simuisted emergencias led o 49 crashes (8%),
predominantly loss of control on landing and sealls.
Instructors sometiraes killed the sngine with the miz-
wure at idle-cutoff or by shutiing off the fuel supply,
then were unable 2 restart the engine.

Winds at the aitport were an apparent factorin 232
crashes (36%). Crosswinds were involved in 28% of
all crashes and nailwinds in 6%.

Filots

The medisn total flight time was 43 hours for
trainees and 1552 hours for inseructors. Eleven in-
structors had less than 10 hours Gme in type.

Eleven pilots with student Eccnses had more than
200 hours wotal time, sugpesting that many of these
“students” were pot scill flying under an inseructor’s

. .

The primary circumstances of dhe 84 craches ea
CIOS-COURMTY $0i0s were fuel searvation {33%) aad
loss of control on landing (3196). Eight of the stu-
dents crashed after becoming lost.

Twenty-three pilors flving with student licenses
were illegally carrying one ot mote passengers.

Piles performence

Poot cresswind correctiof was apparentin 79 crashes,
abounced landing in 48, redder misuse in 42, and poor
handling of surfece wind or turbulence in 40.

Thirty-fous of the 84 trainees who crashed on solo
cross-countsy trips (€0%) hed not filed Bight plans: 6
of the 34 were loex at the time of the crash.

Thireeen scadents were geographicelly Jost when
they crashed; & had ren out of fucl.

Instructse parformance

Coatributory instructor-related foctors cived by
the NTSB included inudequate supervision (77 cases),
delayed remedial action (34), mishandled simulated
emergency (20), and insdvertent stallspin {15).

Twenty-scven percent of the solos reflecred inad-
squate training, primscily in evaluation of crosswinds
and weather (69 cases), touch-and-go lendiags (48),



and recovery from bounced landings (35). Fifey-four
instructors lee the student get so far into an opera-
tional problem that the instructo: could not recover
the aircraft. Nineteen crashes occurred because the
CF1 did not anticipate a student’s hasty sction. Ten
crashes occurred after the CFls simulared forced lond-
ings in arcas that did not afford safe handing places
when the simulated emergencies turned into real ones.

Airplanc characteristics

Twin-engine planes comprised oaly 6% of the
serics, but 18% of the crashes following simulated
emergencies and 13% of mechanicsl failures.

Tailwheel aizcrafi (61) were involved in only 9% of
afl crashes, buc in 17% of noscovers and 79% of
ground loops.

Aizeraft with retractable landing gear (86) consti-
rured only 14% of all aircraft, but 269 of the crashes
due o mechanical filure.

Crash outcome

At least one fatality ocourred in 11% of crashes.
The crashes thar were most likely to be fotal were VFR
into IMC (71% fatal), midair collitions {44%), and
sealls (33%).

The pilot was mote likely to be killed if the weather
was IMC, postcrash fire occurred, the aircraft was 2
twin-eagine, or the pilot was not restrained with a
sheulder harness.

Nine percent of trainees and 16% of instructors
kaown to have a shoalder restraing available were not
wearing it.

L. ASRS DATA

The ASRS data describe incidencs that did not result
in crashes, but they cffer insighe iato the dircumstences,
as provided in the piloss’ own woeds. In genersl, they
were consiseent with the findings from the stwdy of
crathes. OF perticular inverest were the 34 near-midzir
ocollisions (NMACs), which comprised 11% of the re-
ports. Similar to the 30 midair collisions, they induded
3 cases in which 2 student was under 2 hood, and twe
cases involviag helicoprers. A description ofthe NMACs
s provided in Section D.

Although ASRS is a volunuwary reporting system
and, therefore, not represencative of all incidanes, it is
noteworthy that many of the circumstances described
in the ASRS reports are similar to these in the crashes.
This suggests char it would be of potential advanrage
to make grearer use of this data base for ideatifying
problem areas and theis czuses.

RECOMMENDATIONS

Special attention should be given to collision
aveidance during training flights in the traffic pat-
tern, where midair collisions involving instructional
flights typically occur (Delacesda 1988). Avoidance
of midair collisions in VFR flight primarily depends
upoa pilots to “sec and avoid” other aircraft, a require-
raentwith recognized limitadons (NTSB 1985, 1988).
Pilot broadcasts of position and intention do not
relieve the pilot of the obligation to thoroughly scan
the area for other aircraft. Pilots wocking with ATC
must be alert to the positions of other aircrafe being
contralled by ATC. Helicopters, which do not flya
stendard patters, and bi-wing acrobstic airplenes, in
which the pilot’s viswal ficld is limited, were cach
involved in 2 of the 30 midsir collisions, despite the
fact that they represzat only a very small percentage of
aizcraft at sirports where students andergo craining.
Pilots of these zircraft and students who share their
traffic exvironment should taks cognizance of the
increased risk.

The ability to cope - 'ith crosswinds deserves em-
pbasis, since this appeared to be 2 factor in more than
cae-fourch of sl crashes. Scudents may require more
tions. Although the aswal pracrice is to selecta cuaway
with ideal wind direction, it is often possible to choose
2 runway where the winds have a substantis] cross-
wind componcot. Greater kearning may occur if an
instractor picks runways witk legs favorable winds for
landing peactice, uniil the student is proficient i
crosswind landings and competent at assessing safe

Touch-and-ge’s reqraire greates scrutisy. This prac-
tice, common to almost onc-fourth of the crashes, has
e advanzage of - ximizing the number of landings
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that can be made in a time-limited lesson. It has che
diszdvantages, however, of 1) requiring a complicared
series of operstions in a foer moraents, often at high
speed and 2) not sffording the student the time
needed to reflect over each Right and identify any
dynamics of flight control usage frudder, aileron,
dlevaroe, elevator trim, and flaps) and power usage
{throttle 2ad carburetor beat) must be undesstood by
the student in relacioa to landing rollout, transition to
takeoff phase, and rakeoff. Allowing touch-and-go’s
on the first few solos is inappropriate unless mastery
of these elements has been achieved. The FAA sheuld
amend the Flight Instructor Practical Test Scandards
to include instructions for teaching touch-and-go
landings and criveria for devermining when students
are ready to practice vouch-and-go s durizg solo flight.

Adherence to guidelines for simlated cmergen-
cics is crucial. Standards for practical vests of flighe
instructors state that in the case of single-engine
sirplanes che examiner shall cell che instructor appli-
cant that such practices as "placing the fuel selectorin
the ‘off’ position os placing the mixture control in the
‘idle-curoff’ positicn” to simuluze a power &ilure “are
violations of FAA policy,” and that in the cate of
multi-engine aircrafe this shall mot be dome below
3,000 feer (FAA, 1991) Seven crashes, including 3 in
twin-engine airplanes, resulted from shutting off an
engine by such means, racher than reducing power
with the throtde. Furthermnore, although coatinying
a simulated emergency approach below 500 feee is
similarly forbidden, it was clear that many crashes
14 simulsted emergeacies verminated in dameging haed

landings or stslls cdiesc w0 the ground suggess that
student pilors need 2ddicional training in power-off
landings.

Inseracsors need to set & good example, a fact that
should be emphasized in instractor treining. When an
instructor descends te within 150 feet of the ground
whiie demonserating a2 simulated forced landing, or
initiates a stall at a low altitude, it sets a poot example
for students. Evidence of some instructors’ failuce to
set 2 good example was the fact char one-sixth of those
with available shoulder restraints were not wearing
them. Moreover, pilot: not wearing shoulder restraiats
have beca showa w have more than three times as
great arisk of being killed when a crash occurs as those
weering shoulder restraints {Li and Baker, 1993; Baker
and Lamb, 1989). For their own ssfety, as well as thar
of their students, instructors should stress the use of
restraints by al sircraft occupents.

Isatcuctor re-Kiceazure can be wsed to coavey these
recommendations, as well as the results of chis re-
search. Flight instruction is che oaly category of lying
that requires re-licensure by the FAA; every two years,
a flight instrector must obesin a aew cemificare from
the FAA based upon training given, or after tuking »
recertification courss - flight check nide. This
contact provides & unique opportunity for informa-
tion transfer besween the two parties. In addicion w0
recertificacion courses, sesults of the study can be
incorporated into other modalities, including: pam-
phlets and newsletters disuibured o all CFls; the
FAA's Accident Prevention series, which thould be
sent to all instructors and new students; modales used
for initial training ofinstructors; and the FAA's Flighe
Instructor Pracrical Test Scandards,



CRASHES OF INSTRUCTIORNAL FLIGHTS
ANALYSIS OF CASES AND REMEDIAL APPROACHES

A. DESCRIPTION OF CRASHES
OF INSTRUCTIONAL FLIGHTS

INTRODUCTION

Crashes of instrucrional flights, averaging more
than 300 each year, comprise 14% of all general
aviation crashes. Their occupants account for 7%
of all facal and serious injuries that occur ir general
sviatica. During 1987-19%2, instructional fighes
were involved in 36% of all midair collisions (NTSB
1987-1993).

Despite the size of the problem, there has been no
published research on the circumstances of crashes of
instructional flights and the characreristics of the
pilots involved. The content of flight training "often
is based upon tradition and upoe instrvcrors’ judg-
ments and unique experiences rather than upon
detailed, systematic amalyses of piloting tasks®
{Caro, 1988).

Research was thercfore undestzken o provide in-
formation that can be used in the development of
relevant educational materials. The objectives were to
instructional flighe: occur, identify factors involved
in such crashes, and analyze the relationships berween
:he circumstances of the crashes aad the characreris-

tics of the instructors and cheir trainees.

METHODS

The Nadonal Transportation Ssfery Board (NT5B)
reports all crashes of non-government sircraft that
result in death, serious injury, or substantisl damage
to the sircraft. NTSB computer tapes fot instructional
crashes of fixed-wing sirplancs in 1989 through 1992
{the mo3t recent years available) were anslyzed. A
four-year period was selected o obeain a large aumber
of midrir collisions for analysis and 0 make the
resuits generalizable. Selection of cases was based

' The coding scheme is availale from the investigarons upon reques.

upon whether 1) the purpose of the flight was coded
by the NTSB asinstructional (chis included checkrides
and biennisi flight reviews (BFRs) and/or 2) the pilot-
in-command was 1 stuc'ens, since pilots flying on
studenc ticenses are reguired to be under the supervi-
sion of an instructor. Crashes of helicopeers and
ukralight or homebuiks aircraft were excluded.

Cases included not only student pilots undergoing
their initial training but also pilots holding private,
commercial, or even ATF licenses who were underge-
ing odvanced training, checkouts, or sir carrier quali-
ficacion/proficiency trining. Indusion of these cases
was based, in part, upon the high crash razes of piless
of air tazis and small commuter aircrafe (Baker and
Lamb, 1992; Baker ev al., 1993).

To obtain more details than were in the coded dara,
the NTSB's two-page beiels describing all midair
collisions in 1989-1992, and all crashes in 1989 and
1991 were read. These crashes were categotized as o
their crcumsrances and contributiag fecrors, incud-
ing pilot performance, errors contriburing to loss of
control, emergency bandling, training deficiencies,
and poor decisions.* These interprerations were coded
and combined with information on the deex tapes for
the purpose of conducting multiple-variabls analyses.
The resules of the czses from this portion of the
analysis, described under RESULTS: Part 11, consti-
tute the msjor part of the study Aindiags.

Reading and coding dae circumstances described in
the briefs of 2lf of the crathes was sn extremely tizne-
consuming process; because of time and budger con-
straings, the briefs were studied and analyaed ocly for
two years. Based on analyses of the NTSB-coded dana
for the years 1989-1992, the years 1989 and 1951
were representative of the four-year peciod with re-
gard w circumstances of the crashes (e.g., wind speed),
characreristics of pilets, and ourcome. The NTSB
investigations of 1992 crashes had act been com-
pleced at the iniriation of this project; therefore, the
1992 cases were not chosen for review of the briefs.
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Denomineror data on the aumber of instructional
Rights was mot available, makirg calculation of rates
impassible. Internal comparisons, however, permic-
ted identification of associations betweea circum-
stances of the crashes and characreristics of the pilots
and aircraft.

RESULTS

Parc i. NTSB Da: 1989-1992

During the four years 19%9-1992, 1226 instruc-
tional airplanes were involved in 1218 crashes. The
crashes involved collisions with terrain, trees, fences,
etc., or with another sircraft, plus one facal propelier
injury 10 on-ground personnel.

The casuakies included 250 deaths, 128 serious
injuries, and 270 minor injuries {Tabie 1). Twenty-
ome of the faralities were occupants of other aircraft
iavolved in midair collisions with instructionsl air-
planes. Of che 1226 pilots-in-command of the i»-
scructional sitplanes, 126 (10%) were killed.

The states with the largest numbers of crashes were
California (150), Fiotida {168), Texas (97), Michigan
(55), Arizona (54), and Colorado (54) (Table 2).
While the large numbers of crashes in California and
Texas probably cosrespond 1o the larg: populatiens of
those states, as well as tie popalarity of genersl avia-
tion, the many cases in Florida and Arizona may
ceflect the presence in those suares of large fliphe

trzining cchools.  Alaska, where 795 of all geaend
aviation crashes occur (NTSB 1993), bad only 47
crashes of instractional flighes, 4% of the total.

Midais collisions

Thirty midair collisions involving 38 civilian in-
structionad airplanes occurred Jduring the four years.
They accounted for 2.5% of all the crashes of instruc-
tional Rights and for 20% of all deaths (567250).
Eight of the midairs were collisions berweea two
civilian instrucdional aizplanes. In 2 ninth case, a
milicary airplane (not oae of the siccraft in the study
series) struck a civilien trainer; in both ajrcraft, the
trainees were undesgoing dual instruction.

Twenty-two of the 38 trainees involved in midair
collisions were with an instrueror, and 16 were on selo
flights. The 16 crainee: on solo flights were genenily
move experienced than trainees not in midsir colli-
sicas: 75% had ovez 30 hours total flight time a-
pared wich 40% of pilots in other crashes on solo. Of
the 16 sofo pilots in midairs, 7 (44%) had privare
hmm.mpuedwxﬁ;%ofwlomnmhﬂ
types of craches. Although more expericnced, they
were younger: The median age of these 16 pilots was
24 years, versus 34 for other crainees.

Excepe for four cases, the midsir collisions oc-
curred in or near en airpore traffic pastemn. One of the
four cxceptions involved two privare pilots in wraining
axr the same flight school who were 8ving cross-

Tadle 1. injury Severity
Crashas of Instructionsl Fights, 1889-1080
OCCUPANTS OF
MSTRUCTIONAL TOTAL NUnieeEr
BLIURY AIRPLANES OF PERSONS
L # % 8 %
Fatal 220 12.1 250 128
Serious 123 &5 128 &8
Ainor 281 127 270 137
More s $7.7 150 522
TOTAL 1859 165.0 1978 1000

mmummwm
involvad in rakdelr coltsione.

2
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Tabie 2. Stzis of Qccurrence
Crashes cf instructional Flights, 1989-1962

STATE

2 { STATE

I

STATE
Lovisiano
Malne
Maryiend
Mlassachusells
Michioan
Minnesota
Misuisaippi
Misssuri
Morkans "
Nebraska
Nevada

Now Humpalvire
Kow Jorsoy
Neow Mndco
New York
North Carolina
Norl: Dakota

1t | Ohic

€ 1 Okahoma

18 | Oregon

12 | Pennsyhienia
£5 | Rhode isiand
30 | South Carcina
13 | Souith Daixea
28 | Tonnesssc

6 | Wsh

12 | Yermon!

3 | Viginia

17 | Washingion
16 | Yot “eginia
26 ; Wisconsin
17 | Wyoming
12 | TOTAL®

blo2Roa8N-n0BR3Rl,

R
©

*Bxciudes 7 canos in Aiantic Ocesn, Joreign county, Pusrto Raco, or unknown.

country in formation. In sddition to tfis case, chere
were threc other cases in which pilotsar the same flight
o0l collided with oae 2nother.

In theee cases, cne sitpiane descended on top of
another — on final approsch in one case, and in two
instances, onto ap sirplane char had just landed.

Two of the collisions involved 2 Pitzs (an acrobatc
bi-wing sirpline}, one of which descended onto
Bellanca on final; the other Piwts collided over the
eakeoff rupway with a helicoprer. In anodher midair,
a climbing helicopter collided with 2 Cessna practic-
ing touch-and go's.

All midairs occurved in VMC weather and during
daytime hours, becween 0800 and 1559 h. Figure 1
thows that the midairs are more likely than other
crashes to occur between: 9800 and 1000 b, or in the

afterncon between 1600 aind 2000 h — periods when
the pilot’s ability 10 sec amother aircraft may be dimin-
ished by che sun’s angle.

The briefs indicated cthat one msdeir occuired at
sunset, sun in che pilot’s eyes was a factor in a second,
and in a chird. the investigator noted that sunglare
reduced visibility. ku a fourth midair, the sun was w
the left of and in front of both sircraft, which collided

Six of the midairs occurred during instrument
training, which typicaily is conducted with dhe trainee
under a hood (two bricfs specifically masationed that
the trainee was under 2 hood). In 4 of these § instrument
right (instructor’s) side of the sirplane. One student was
under 2 hood practicing “sir work mancuvers® wich an
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instructor, whea his Cessnz 172 was hit ia the right
side by 2 military T38 going 330 knotws during dual

Ia at least one midair collision, recommended
radio procedures were not followed. In at least §, dhe
pilots of both sircraft made radio calls, but did not see
and avoid one ancther’s aircrakz. In § other midaiss,
ATTair wraffic control) did act provide separation to
2 aircraft that collided, although both were in coatact
with ATC; in 1 case, ATC was controlling 1 IFR
sircraft, but was apparently unaware of a VER aircraft
in the area before the two collided.

Each of the midair collisions is summarized in
Section B.

Pare 8. NTSB Data: Detalls of Crashes in 1989
aad 1991

During 1989 and 1991, 633 crashes occurred,
involving 638 instructional sirplanes. The findings in
this section relate o the detailed review of the crashes
of these 638 fighes. Descriptive summaties of many
of the cases are o be found in Sectior B.

Fifty-one percens of che fights were solos of pilots
with student certificates; an additional 5% were solos
of private pilots whe were working toward a commer-
cial license (Table 3). Thirty-nine percent of crashes
occurred in coanection wich dusl instruction, and 3%
on checkout Righes or biennial flight reviews.

Fgurs 1
Percant Distributions of Time of Crash
All Crashes vs Midair Collisions, 1989 - 1992

£1an Crashes Wl Midair Collisions

15t

Percent

3 ® 12 % 16

o 2

Local Time (00 R)
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Tahle 3. Phase of Right by Type of Filght
Crachss of instructional Flights, 1989 and 1531

SGLO 2 MLOY

STUDENT PRNVATE

3

Taksoft 21
Cambout 12

- g % ) as

Boa-dorBBe B

Rowood-—swpun

TOTAL &

TOTAL % 513

4

~oRB8 aBsER
5

RiowsoulB8s sroRRY
-l
ik
o

f Bnwocosrcoven uouna!
guz.
&

90

;

* Exciudes 7 cases In Aflantic Ocsen, foreign: country, Puerio Rico, or unknown.

Phase of flight

Phase of flight wat determined by resding the two-
page briefs; ivdid not always coincide with the NTSB-
coded “phase” because it was based upea the period
when the problem arose.

The most common phases wer. ianding (26%) and
touch-and-go’s (19%) (Table 3 and Figure 2}. Al-
chough the length of exposuse w cach phase of in-
structions! flight is aot known, it is obvious thac
certzin phases are over-represented smong the crashes
in relation o cxposure. For example, although there
are as many tekeoffs as landings, crashes were almost
4 times a5 commos oa landing as on rakeoff.

In touch-and-go jandings, the sirplane does not
come 1o 2 complete stop before taking off agein; these
118 crashes included 84 solos and 34 with an instruc-
tor (Table 4). The wouch-and-go’son solo constituted

23% of all crashes on solo flights. Three of the four
insdvertent gear rerractions occurred when a dual
flight (i.c., with an instructor aboard) was about to
make & touch-and-go landiag.

Crashes on go-arounds cumbered 56, of which 27
{48%) involved stalls. Five sirplanes scruck wives on
go-zrounds. Fiftcen crashes or go-arcund occurred
during simuiasted emergencies.

Circamstances

On the basis of information inciuded in the NTSB
two-pagc description of the crash, each case was as-
sigeed wo 1 of 14 categories (Table 5).

Losz of contrel on haading was the most common
sype of crash, resulting in 227 crashes, oz 36% of the
entite series. Although com.30n, they rarely resalted




Croshas of fastractisns] Fighes

OOEEEEEEEPRRRY

1“ & RS
mn _%u ke muiNeoo
" -k ol "
) ]
&5 T ANDm= NeOOONY
- D s am s e s o o l-l!L
R
_u
l"l!iil'!'l'li..
”ﬂ QS Qv Loorm 51563“

tpatng
Y
Cumuiziive Percet of Crashes

instructions! Fiights, 1960 and 1991

Figure 2
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Table 4. Crashes of AlrcraR Practicing Tovch-ant-00 Landings

Takeolt, can cff side
Othar loas of control on takeolt
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é

*inciudse § piicis with priveie Econses.
*iactcieg 3 checkout Rigihts and ¢ blennis! fig™4 review.
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Table 8. Circurmstances of Crastize By Type of Fight
instructional Flights, 1933 and 1591

PRIVATE FLOT
S0L0 DUAL

K

4 brogonBwsnBERn g;

8 b»ouoaonmowamm

w7

36
356
18

12.3

8 bo-o«-oao-oaﬁwuﬁggi

2 wrrdenfoenB8at
g hﬂ:ﬁ«bsﬁawﬁgﬂf.
d
ﬁl

in se.>5us injury and only 1 proved faral. Within this
category. the largest subgroups were: ran off side of
runveay (69 cases), noseover {52), hard landing (37),
and ran off end of runway (19).

Eighreen of the crashes occurred while executing a
go-arcund following an unsuccessful atterapt to land.
‘Twenry-one occurred in connection with a simalated
emesgency. Crosswinds were involved in 109 caser of
loss of control on landing (48%) and wilwinds in 21
(9%).

Loss of contxol oa takeoff resulted in 55 crashes,
9% of the series. Most commonly, pilots 12n off the
side of the runvenay (43) ot off the end (8). As in the
case of lass of control on landing, crosswinds were 2
major factor.

Seall was the primary cvent in 94 cases {(15%). An
instructor was on board when haif of the sulls oc-
curred (Table 6). Most stafls were aakeofffdeparrure
(39 cases) or approach to kanding (28) sealls. Of the 39
stalls on cakeoff/departure, 23 occurred on go-stounds,
17 involved crosswinds, and 8, wsilwinds. Thirezen
stalls casued from zimulsted emergencies.

The 3] fatal stalls accounted for 46% of all fatal
crashes and occurred under 2 variery of circumseances
(Table 6). An instrucror was present on 19 flights thut
terminated in fatal stalls. Details of the 31 faral stall
cases ate presented in Section B.

Ewel stasvation® resuleed in 74 crashes (12%), 29 of
which were oa cross-country solos. An instrucror was
present on 24 of the 74 fights, including 3 instrument
training flights end 10 of the 14 flights on which the
foel selector was sex on an empey tank. Hineteen
crashes occurred when fuel was adequate, but the
pilots misunderstood the fuel system or wet the fuel
selector for the empty tank. Four erashes subsequent
to fuel exhaustion terminared in fatral stalls. These
weze classified in this catsgory, rather than as “sull,”
because the lack of fuel was the precipitating problem.

In 3% cases, che fuel was exhausted becawse the
pilot(s) misjudged vhe availsble foel; Cessaa aircraf,
in which the high wings make visualizatica of the fuel
difficule, accounted for 86% of these cases, versus
60% of ol other crashes in the study. Eighreen percent
of the fuel exhaustion eases occurred in Texas, which
bad only 79 of 2l the crashes.

2 Fusel searvation includes bock foel exhaassion, in which che sircraft is cut of fuel, 2ad adher sramions causieg inmficiont foct ro reach the

engine.
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Table €. Circurmatances and Outcome of Crsaites invvolving Stelis
ingtructionsd Flights, 1989 and 1891

e e
WON-FATAL FATAL TOTAL
CIRCUMSTANCES SOLO DUAL® | 80LO Dtal* |SOLO  DUAL |

Pracicing salis oraphe | © 0 1 2 1 2
Tekaofidepartura gt | 20 B | 2 2 22 7
Approuch Risnding wel | 12 2 |3 1 15 13
Othwer sialt 2 i | K] 14 2 18
TOTAL 3 2 |12 18 47 &

‘inciudes 1 blennial Night review.
“ichudes 2 chotinidos.

Teble 7. Machanicat Fallures

Craghes of Inaructonal Flights, 1969 and 1991
TYFE OF FARURE
Unaxplainad power loss
Gear tahure
Stuck or inled veive
Carburetor
TheotlieAmnbdure conivol ssparation
Socked by nubber sealaliaic door
Debris from msiogas; large bug
Feikre
Haat conirol iooss
Fuel
Welsr'ice
Coraraination
Aviogas
Ol e fellure
Ol starvadion
Ol contarmination
CraniasheRibearingbiston seized
Magneioa wasik
Spartpiuge uledivom
Nosswhesd shimmy
Pecpalier came oft
Smoke in cosipit
Mieceliansous
TOTAL®
*A0 criahes wors afirulod prisnarily 10 mechanical fellure and in 22 other
c200% anothay MBS Wt prinery,

L

o5 ln
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b
BBNN”N“MJNG-&(C“




Machanical foilure was the primary cause of 89
crashes (13%), most of which ended in 2 foeced land-
ing with extensive damsge to the sizplane. In another
22 cases, there was 2 mechanical problem, but 2nother
facror was considered the primary cause. The major
problems were unexplained loss of power (31 cases),
and failure of the landing gear (13) (Table 7). Twelve
pilots (9 of whom: were instruciors) mishandied the
resulting emergency or even compounded it with an
improper response, such as failing t feather the pro-
pelier ou engine failure or reject a takeoff whea the
elevator control was binding (Table 8).

Midsir collisions during these 2 years aumbered 15
and involved 18 inscructional flights, of whick 9 were
dual instruction and } was a checkou: for 2 Convair

Crasies of Fecoructionnl Mights

pilot. These midairs are included ia the four-yess
series of midair collisions described above in Pant |
and Section B.
Carbuzetor icisg downed 25 Rights, 10 with in-
strucrors on board and 3 in conmesvion with sime-
lated forced tand ogs. Thirteen of the crashes (52%)
were caused by carburetor icing during cruise, a phase
of flight when carbureror icing is not usually antici-
pated. Theee cases occurred on climbeat, 3 on de-
scent, and 2 during rouch-and-go’s. Carbusctor icing
ooccutred os 6 srudent cross-country solos. I 12 of
the 13 casez of catburetor icing during cruise, the
NTSB determined that the atmospheric conditions
were conducive to carburetor icing (in the remaining

Table 8. Mistigncisd Emergencies

Crazhes of Instructionai Fiights, 1969 and 1981
"STUDERT ~ SR OR

CIRCAMIBTANCES SOLO  PRWATE DUAL CHECDK-ADE | TOTAL
Smpropar uee of
SMGANCY Procetirns 14 3 13 1 S L
Improper raeponte compounded
emergency S [+] § ] 2 1& 1-
TOTAL 1% 3 2 3 £7

Table 9. Crashes Resuiting From Simulnied Emergencies
1mmmt
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case, this information was missing from the brief). Six
of the repotts included the remperature/dewpoint

Wire strikes oconered in 11 instances, 5 of which
involved a simulated emergency or simulared forced
landing during dual instruction or a chieckride. Of the
six solo students who collided with wires, 3 were
illegally catrying passenger:.

Taxiing collisions were reported 11 times and
resuited in no injusies. The instructional sirplanc was
moving in 6 cases, and in 5, was struck by another
aircraft whike standing.

Odher crash clrenamstances

Sitnuiaced emesgeacics, in which s flight instruc-
vor simulated a power loss, electrical failare, or gear
system failure, led ro 49 crashes — predominandy loss
of coatrol oo landing and stalls (Table 9). (Because a
simulated eznergency is usually comsidered a routine
part of flight eraining, it was not 2 separate caregory of
crash circumstances.) Instructors sometimes killed
the engine with the mixture st idie-curoff, or by
thurting off the fuel supply, followed by difficality in
restartiag the failed eagine. In 3 instances, all Cessna
152, the crew did ot use carburetor heat, and the
aircraft crashed. Theee simulations were fellowed by
actusl mechanical problems, and the crew could wot
avoid a crash,

Wiads played a role in 232 (36%) of the instrec-
tionsi crashes (Tabie 10). Crosswinds, in particular,
wer: 3 problem, coatsibuting to 177 crashes, or 28%
of the series. They appesred to have coatributed
36% of the crashes of student soloe and 1934 of other
crashes.

in the cases where crosswinds were judged to have
bees a factor, wind direction usually ranged from 10
degrees 1o 50 degrees off runway hesding, and wind
speed from 5 to 24 kaots {Table 11). Rather than
using a croszwind component chart to calculate the
crosswind component for esch case, the wind speed
and angle were evaluated relative to the expecience of
the student pilot, so chat in & few cases, wind speeds
less chan $ knots or angles greater than 93 degrees were
considered to have been 2 factor in the crash. In most
cases, the student appeared to bave lacked the experi-
ence to make a successful landing, as most crosswinds
were within the skill raage of 2 typica! pilot.

Weather was typicaliy fair, with IMC condidonsin
only 2% of cases. but adverse clements other than
winds contribuzed ro 46 crashes. The predominant
facvors were clouds or fog in 17 cases, density altiwde
in 9, and smoke or kaze in 6.

Nighttime crashes were rare except, in the case of
air cartier pilots undergoing advanced training or
checkours. OFf the 5 crashes of aircrafe capable of
carrying moze than 18 passengers, 4 occurred

between 2100 b and 0345 h. In ome such crash at
0202 b, the instructor had conducted ground training
all day and the trainee had been withore rest for at
Jeast 30 hours.

Pilat characeerintics

The NTSB reports routinely provide pilot age,
ratings, flight time, and other information specific to
the pilot-in-command, who typically is the instruc-
tor, except when a trainee is soloing. In some cases of
dual Sastruction, it appeared thar a trainee was re-
garded by the NTSB as pilot-in-command if be had a

Table 10. Vinds i Relation o Clrcumstencos
Crashes of instructional Fights, 1963 and 1991

CRCUMETANCES CRCSISWIND TARLYAND OTHERWIND® | TOTAL
St 22 10 [ ]
Loes of contrc-takeott 30 3 1 34
Loas of control-landing 108 21 10 140
Other J8 - | . | o2
TOTAL 177 7 18 232

*Other wind condiione inchuds & quats, § windshears. € downcralts, 1 microburet, and § ust devil

10



private license, owned the aircraft in whick be was
receiving instruction, ot was undergoing a checkout
oc biennial flight review.

The median age was 33 for instructors and 33 for
pilots with student licenses. Eight percent of stu-
Aents were younger than 20; 5% of the srudents and

Crasbes of Encévuetional Fiights

9% of the instructoss were age 60 or older (Table 12).
Fifty-seven: percent of the student pilots and 58% of
the instructors were berween 20 and 34 years old.
Females constiruted 15% of the trainees and 5% of
the instructors. There was no appesent selationship be-
twreen pilot age of sex and the circumseances of the crash.

Teble 11. Numbar of Cranhes by Wind Spsed and Wind Angle with Punway Heeding

instructional Flighis, 1983 and 1991
WAND SPEEDS (unets)
WIND ANGLE WITH
RUNWAYMEADHIG | <6 58 10494 1519 2025  TOTAL
0% ) s 4 2 o 12
20°. 2 1n 4 1 2 20
20°- o 0 1t 1 ! 23
4°- e w0 & 1 1 1®
80°- 0 8 6 3 2 17
€0°- o s s 4 1 19
70°- 1 9 5 2 0 17
80°- 2 7 5 0 0 14
90°- 3 < 8 2 0 15
100°- o 8 2 1 o 1
110°- 0 2 0 1 1 4
120°+ 2 2 2z 2 9 4
TOTAL 8 & 5 ie 8 174
Tablo 12. Age of Students and inetructors
Crashes of instructional Flights, 1989 and 1981
STUDENTS™  INSTRUCTORS OTHER | TOTAL
AGE 2 % e % 2 &
<0 28 X 0 - a 30
20- 53 187 52 213 15 120
25 % 13 52 213 10 ¢ |
30- 2 120 87 15.1 5 &
35 5t 158 23 8.4 4 78
40- ¥ 122 17 72 10 o
-5 0 9.4 1 7.4 3 51
50- 15 47 18 74 1 34
55 12 38 5 2.1 6 23
€0+ J8 8 2 20 - A
TOTAL | 320 1000 244 1000 8t 825

*Exciudes i3 pliols whoes age was uninown.
“Exciudes traineos with private Ecanses, inclugad in “other.”

1
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The principsl profession of 88% of the iastrucrors
was “pilot” (Table 13). The profession coded for most
trainees was either "business” (40%) or “student”
{33%).

Of the 386 trainees for whom pilot information
wis provided, 34% already had private pilot Licenses;
2% also had multi-engine ratings, as bad 84% of the
instzuctoes (Table 14).

The median total flight time of the instructors was
1552 hoars (exean=3124 h) (Table 15). Six instrec-
vors had fewer than 10 howrs flight ime in the 90 days
ptior 1o the crash. Eleven instrucrors had less char 10
hours experience in the type of airceaft flown at the
time of the crash ("time in type™); 4 of these 11 aircraft
sealled.

The median number of fight hours as an instruceor
wzs 781 hours {mean=1384 h). Five instractors had
less than § hours of previous instractionsl time, Loss
of conwol on landing occurred disproportionately
among instrucrors with fewer than 300 hours’ experi-

ence a8 2n IBYLTUCIOT.

The mediaa rotal Sight time of the trzinees wes 43
hours {mean=108 h), 2ad 19%% had less than 25 bours”
total flight time when they crashed (Table 13). Eleven
pilots with student licenses had more thag 200 bours’
total time, suggesting thaz masy of these “studeats”
were not still flying under on instracror’s supervision.

Of the 327 crashes of rainees with stadent licenses,
39 (12%) were known 10 heve occurred on the first,
second, or third solo flight (Table 16), typicaliydue to
loss of coatrol on laading.

Almost one-fourth of the student solo crashes oc-
cusred o6 cross-country flights. The most common
circumstances of the 84 crashes o cross-country solos
were fuel starvation (33%) and loss of control on
landing {31%).

Pilots fiying with sredent licenses may rot legally
carry passengers, yet 23 crashes in the sevies occurred
when student pilots were carcying ! ot more passen-
gers. Tea of these 23 crashes (43%) weere fasal (4 times
the ovenall fatalicy rate for the series) and 12 (52%)
involved stalls. Theee of the 13 wire strikes in the series
involved students who were flying with pesseagess.

Table 13. Principal Prciossion of Pliods in Crashes
instructional Fliights, 1989 and 1291

PROFESSION TRAMEES RNETRUCTORS
_ D % s %

Pilet 7 85 3 as
Buginsss 43 Lk 7 83
Studert 33 33 1 1.0
DoctorDentist 6 55 7] -
Police 4 7 o -
Toscher 1 10 3 2¢
Enginesr 3 28 0 -
Othwer 2 24 = 28 §
TOTAL 108 100.8 t12 108.5

Tablo exiudes 418 pliots for whon profpgsion or ingiutior stetus
WAs Lo,

12



Tabis 14. Alrplane Ratings
Crashes of instnuctione! Flights, 1989 and 1991

Crnsbes of Instrostiondl Iogha

TRANEES NETRUCTORS
RATING & % 2 %
Norwe 55 8.4 1] -
Singla engine
land 123 1.9 40 183
Singls and multi-
engine land -8 -9 g8 87
L TOTAL 388 100.3 248 1000

B S sy IR
BExtucies & conss where ralings or Instrucior sislis was Lninown.

Tabls 15. Total Flight Time
Crashss of instructonal Flights, 1988 and 1981

TRAINEES MSTRUCTORS
HOURS 8 % 8 %
<5 L] 193 - -
2 132 8.7 - -
50- 9% 253 . -
100 2 84 - -
200- 13 3.4 2 0.2
300~ 1 37 4 99
500- 8 21 & 26
1000- 2 0.5 @ 258
2000~ 1 6.3 54 223
5000 1 0.3 2 108
10000+ 2 L9 z 18
TOTAL 79 1000 | 242 1000

Sxchuies 17 cases wher otal M6 0F NEinior staks UrkNOWN.
«= ot sppicabie.

Taisle 16. Type of Solo Fiight by Licenss
Crashes of instructional Flights, 1889 and 1991

TYPE OF SOLO FLIGHT LICENSE
STUDENT PRIVATE TOTAL {
@ % £ % 2 %

First soio 24 7.3 0 - 21 87
Second or third soio 15 46 o - 135 4.2
Solo cross-country 77 23.6 7 212 &8¢ 233
Otherorunepecifiad solo | 211 845 & 2N 27 2 &8
TOTAL 327 100.2 33 GO0 : 3WO 1000

13
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Piloz perfermance

Specific pilot-relared performance facrors were in-
ferred for 86% of crashes (Table 17). The mont
common pilot factor, “lost contre!,” acted in half of
the crashes, is detailed in Table 18. Poor crosswind
correction was spparenc in 79 crashes, a bounced
landingin 48, redder misuse in 42, and poor handling
of surface wind oc tusbulence in 40.

Thimeen students crsshed when they were jost; 8
who were lost had run out of fuel. Siz of the lost
students had nos filed flight plans.

Although it isstandard and recoramended peactice
to file a fight plan prioc to acrip, 34 of the 84 traisces
who crashed on solo cross-coumary trips (40%) had
not done so.

Isstractor perfermance

Ie one-third of the cases, the NTSB investigaror
cired instrucror-related factors 2s contributory to the
crash. The most commonly cited factors were inad-
equaie supervision (77 cases), delayed remedial action
{34), mishandled simulared emergency (20}, and in-
advertent suall/spin (15) (Table 19).

On the basis of review of the two-page NTSB
briefs, it appeared that many of the svles reflected
inadequate training, peimarily io evaluation of cross-
winds and weather {69 cases), rouch-and-go landings
(48), and recovery from bounced landings (35). In 54
cases, the instructor Jet the student get s far inw an
operationsi problem thar the instructor could nor
recovey, or even compounded the problem. Nineteen

Table 17. Pliot Performance Facters by Type of Rlight
Crashes of instructional Fights, 1989 and 1991

PRIVATE 2FR OR
PRLOT STUDENT PFIOT BUAL CHECK- TOTAL

PERFORMANCE S0LO S0LO RIDE  ; %
Poor peraliigin plan 2 ] s (] e 09
Improper prafight 7 o 12 3 2 s5
Misjudgad woding 2 0 1 (1] 3 03
Used gear hendie for faps 1] 0 2 [+ 2 0.3
Dxd not feathert prop o 0 3 e 3 05
Misharviiad fieps 4 0 3 0 7 1.1
Misused mbdure 0 1 $ 1 7 1.3
Misjudgad fuel aveiichle 28 4 6 (+] as 8.0
Misjudged fus! syetem o o 1 o 1 02
Fuel sslscior ost wrong a ) 7 2 13 20
wesither 11 2 8 ¢ 2 5

Poor hangdling of danslly 1 (1] 1 3 2 23
Got lost 11 1 0 o 12 13
Skxdent ira2e on controle ¢ 0 2 ¢ 2 63
Aicohol 2 o [+ (7] 2 0.3
Fallure 1 300 end &void 8 a 12 2 23 38
wulficient elBude 3 o 5 0 8 1.3
Aisuoed beakes 5 ¢ ? ¢ 8 18
Did not use carb hest 11 2 8 0 21 33
Lost contro?” 200 15 2 14 321 502
Oiher S 2 113 1 Z 42
Not & factor 22 ] K- -3 S8 40
TOTAL 827 33 249 28 838 1009

“Son Table 18 for cetade.
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Table 18. Piot Ervors Lasilng to Loss of Contral on Taksoff or Landing
Crashes of inatruclional Flights, 1989 and 1991

alme aaanmanaoaoouoo@
Erve ZvodBR8L303edZo g

Bhoorw vewzaddo<ssnwvon

TOTAL® 248 19
*0Ot 321 piliots with al least o error, a 3acond ermor was recoeded for 63

Tadie 19. Fight Insiructor Faciors Clted by NTSS
Crashae of Inatructional Fiights, 1689 and 1901

FACTOR [ %
inadequate supervision 77 X
Dsioyed remadial action 34 152
Mishendisd simuicied emergancy 20 23
Inadvertsit salepin 5 70
Directional control ot maintained 9 42
Poor prefiight planning 8 37
improper inlial treining & 28
inadequain prefight L 23
Did not use card hast 5 23
Alrepead not maimsined 4 19
Usad gaar handle for flaps 2 &9
Othes 0 140
TOTAL 215  0%o

Tabie oxcludes 423 cases (wo-thirds of o czsos) In which
Be inatrucior iactors were Sied

15




Orasiins of Jursractisnal Nixbey

crashes occursed because che CFI did cot anticiperea
student’s hasty action. Ten crashes occurred when the
CFls simulated forced landings in areas thet did nct
afford safe landiag places, when the simulated emer-
gencies turned into real ones.

characsesistics
Most of the sircraft (94%) were single-engine train-
ing planes such a3, Cessna 1503, 1525, and 1725 and
Piper Cherokees; twin-eagine planes constitured 6%
of the series. Twins were over-involved in crashes, dwe
w mechanical fiilure {13% of mechanical failures
were in cwins, compared with 5% of crashes from
other causes). This is probably because loss of control
o1 takeoff or landing, which sccounted for §4% of ali
crashes, and an even gresser proportion of crashes
invalving inexperienced students, was much less com-
mon in twins, occusring in only 10 of 39 cases (26%).
Nine of the 39 crashes of twias (23%) resulved from
simulaved emergencies, in contzastto 7% of the crashes

of single-engine aircraft.

Tailwheel aizcraft (61) were involved iz 9% of ail
crashes, 17% of acscovers, end 79% of ground Joops.
The 88 aivcraft with rewractable landing gear consti-
tuted caly 14% of afl sircraft but 26% of the crashes
due to mechanical failure.

Ceuah owtcome

Thelikelibood of 2 crash having fatal resules varied
dramacically with the circumstarces (Table 20). The
kinds of craches most likely to be f5tal were VFR into
IMC (crashes in instrament metcorological condi-
dons when fying under visual flight rules) (71%
faral}, midair collisions (44%) and scalls (339%). Ia
contrast, less than 1% of the crashcs rezulting from
loss of conurol on landing were facal.

The twtal zumber of cases in which 1 or more
pensons were killed was 67, or 11% of sli crashes. The
likelihood of being fatal is related to the numbes of
occupants of the aircraft; in order o avoid this bias,
the foilowing fatality rare comparisons are foe che

Table 20. Injury Severy by Circumetsnces of Crash

instructionel Flights, 1989 and 1981

BRRY
NOHNE MINOR JERICUS FATAL

TOTAL
FATAL

%

i@
6

n
h

Booalunw $2~od § 58
Go=-NnD

Bovero

N
1

35.0
18

b

04

5.4
7.4
444

5.0
250

fOoNvNOO v oo
HOO N

13.2
208
100.0
1©0E

Bz 82z~ N ge

8!@&-‘..»09
Roanoo -
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Tabie 21. Feitors Relaied to Pllot Survival
Crashes of instructionai Flights, 1969 and {991

F_.OTS PRLOTE CASEFATALITY
FACTOR NVOLYED" LLED RATE (%} P-YALUE
Weather
C 1[4 4 4.9 <001
VNG ] 54 83
Posterssh Fiee
Yes =3 11 313 <0.01
No 605 43 81
Number of Engines
Two 8 6 154 <20
O 599 54 9.0
Shoulder Hamess Used
No 1806 24 15.0 <401
Yas 402 o4 8.0

*Tolal mzy varry within groups due 10 miseing duta.

pilot-in-command. Sixty pilots-in-coramand (9.4%)
wese killed. Table 21 shows that the piloz was mere
Likely to be killed if:

= the westher was IMC (40% Ffarality vs 9% in VER
crazhes, p<0.01)

s postcrash fire occurred (33% vs. 8% if no fire,
p<0.0i)

»the aircrafc was 2 twin (15% vs. 9% in single-
eagine planes, p<0.20)

» the pilot wes not restrained with a shoulder har-
aess (15% vs €% of chooe restrained p<0.01).

Information on availsbility and/or ase of shoalder
restraines was missing for two-thirds of casee. Nine
percent of trainees and 16% of instructors known o
have 2 shouider restraint availeble were not wearing it
at the time of che crash

Oae crash was precipitsted when the instractor
opened the door to retrieve his Sapping scathels,
coraributing to the stdent’s boss of conwol on takeoff.

Reflecting the fact that aiscraft damsege is 1 of che
criteria for NTSB investigation of a crash, 83% of the
aircraft sustained serious damage, and an additional

¥4

15% were destroyed. There were 32 post-crash fires,
almost half of which followed either sualls (8) or

DISCUSSION

Unzil now, there bas beea little knowledge about
tional flights ocour, excepe forindividual case descrip-
tions. This research provides information oz factons
telated to crashes of instructions! fights and should
be usclul for improviag flying and decision-making
skills, noc only of students and instrecrors, but also of
furure pilots art all levels,

Srudent solos in this scries of crashes ilkustrared
several types of problems that geacraliy are not recog-
nized, including carrying passeagers (in violation of
federal aviation reguiations), misndesstanding the dy-
and peeflighe fuel chacks, and failure wo Sle fight plans.

Even 00 & dusl flight, mosx of the piloting erros
may have been made by the trzinee, who cypically
would have been o1 the controls; the instructor, how-
ever, is expected to ciosely monitor the student and o
be abie to avert 2 crash.



Crasbos of Instructionsl Fighey

The iavolvement of flight instructors in certain
types of wraining-flight crashes was swrprising. Direc:
actions by flight instrucrors included retracting the
landing gear prior to 2 rouch-and-go landing, and
initiacing simulated emergencies at low altitude. Of
ten, there was evidence that the instructor had allowed
che student vo develop a probiem past the poiat where
recovery was possible, which occurred in many cases
of loss of conuel om landing. Lack of instructor
awareness of an impending problem was exemplified
by the fuel saarvation crashes duc to failure to monivor
the fuel supply while in flighe, or fziture to realize that
the fuel selector was set vo an empty rank.

In the majority of flights that teeminated in midsir
collisions or fatal stalls, an instractor was in the
airplane. These 2 catepories of crashes comprived the
majority of all fatal crashes. The involeement of
instructors in crashes with such serious consequences
{ro themselves, their students, and pecple in other
aircraft) underscores the aced to ensure that instruc-
tars are trained as to the importance of their unique
responsibilities. Flighr instructors are called upon to
split their attention between the teaching function —
in che difficult milicu of a noisy cockpit — and the
in terms of other air traffic, ATC communications,
and sirport surface winds, along with an awareness
that the traince may respond in a surprising and
hazsrdous way. Therefore, a greater focus on training
instructers and improving the quality and resules of
their instruction may be an appropriate ocutcome of
this research. Specific recommendations for dissemi-
nating the results of the research, especially to instruc-
tors, are set forch in Section C.

CONCLUSION

For ctudent pilots, their early avistion knowledge
and;ndgmemshllsmapmdnaofboththeﬁight
training program and their instructors’ skills and
reaching ebility. The skills and knowledge char sru-
dents take away from this training are whar they build
on a5 they coatinue to accrue flying experience. Thus,
a pilot’s basic flight training influences the safery of
his or her entire flying career. Improvements in flighe
instruction, therefore, should aot only reduce crashes
of training flights, but slso enhance the safery of
licensed pilozs.

B. DETAILS OF INDIVIDUAL
CRASHES

The following summaries are based upon the nar-
rative and other information in che 2-page NTSB
briefs.

Topics were selecred because of theis apparent
importance. Cases were chosen to be illustrative of the
major problems encountered in instructional crashes.

The dexcriptions provide examples, rather than
arcempting to describe every case, with 2 exceptions:
Because of their importance, all fatal stalls and alf

Midair collisions from all 4 years, 1589-1992, are
included, rather than being limited to the years 1939
and 1991, as in the case of the other categodies. This
was done to obtain an adequate number of collisions

of this important type.

(31 cases from 1989 and 1931 instructionsl crashes)

33-hour scudent piloe carrying 2 passenges: in C-172 lified off 1320-foot cow-pesture strip below

36-hour student pilot practicing stalls aione in C-150; made fazl descent into snow-covered

FATAL STALLS
Solo:
1-21-89 #387
seall speed; 2 killed and 1 seriously injured.
3-22-89 #131
TR,
3-24-89 #902

50-hour student pilot carrying passenger in PA-38-112 flying low over tiver, pulled up sharply.

Both occupants killed when right wing seafled and sircraft dived into river.
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Fatal Seails (contiened)

3-28-39 #2082
4-15-89 £757
5-4-39 #1098
9-6-89 #2237
9-19-39 #1770
10-14-89 #2040
5-5-91 #1356
5-26-91 #1954
7-5-91 #1330
Daak:

4-6-89 #1303
4-12-.89 #2103
5-9-89 #1304
$-22-89 #402
6-25-89 #2369
7-2-89 #2101
8-15-89 #2173
1-2-91 141
2-2.91 #1957

2-25-91 #432
3-2791 #381

46-hour student pilot solo in C-154 in partern made Bight path erratic in altitude and sirspeed:
33-hour student in C-1 52 kifled in approach-to-landing stall while serempting S-turns for specing
behind snother sircraft.

Both 120-hour srudet and passenger iz Acronca 11AC killed in takeoffidepartuze stall afier low
PASICS OV GTASS strip.

93-bour studens, 93 hours M/M, kifled in AA-58 st2f out of base-co-finaf turn on third anemps
= land in 18-kngt crosswind.

34-hour student pilot with 16 M/M deing wuch-and-go’s in C.150 with pessenger; stafled and
30-hour student on first supervised solo in C-152 left pestert: aftes second landing, sulled into
97-hour student pilor with 71 howurs M/M ((PA-38-112) killed in seall. NTSB charscterized soall
as intentional.

30-hourstudent with 23 hours PA-23-140, buzzed hishome, rolied inverced from steep bank; fatal
crash.

228-hour student with 129 hours in his Champion 7AC, carrying passenger, made

[500-Gour CF iving dual in C-150 1o s CFTapplicant. Witnexses suw aircraft pirch up and then
nos down. Both piloss killed.

1592-bour CFi, bours M/M waknown, giving scaplanc trining in Lake LA 4-200 t another
piloc. Boch crew killed in fhur sin.

4800-hour CFl, 600 MfM, giving crew coordination training in PA-44-180 to two other pilots;
radar data indicaeed stallispinn into scs.
!‘mﬂ:‘?mwmmhﬂ%wmtm&?mﬁbaudmwm
in stall/spin.

Private pilot practicing in C-152 stalled is: rarbulence and windshesr in the traffic pettern; piloc
and passenges kilid,

Experienced CFl doing rouch-and-go’s with stadeat in C- 150. Onckilled and 1 seziously injured
in suall/spin in first gust.

1024-hour CFl gave simalaeer! engine failure in C-152; xudentsuddenty pulled acssupinto suall.
2517-bour CF with 420 hours M/M salied stempting go-evound in C-172 fom smowy,
1500-foot ruaway. Three on-board; student killed.

130-hour peivase piloc with 13 hours M/M started wakeoff phage of touch-and-go wich 400 feet
runway remaining; 3 killed in takeofifdeparture stall, C-172.

334-bour CFl and student flying C-152 killed in approach-to-landing stall, oa fizal appeoach.
Aftes purchase of Beech 58P, owner-pilot hired CF1 with 1000 houss M/M o 8y with him uasil
owner peoficient. Boch kilied in spin into terrsin.

5-18-91 #1785 2401-hour CFI with 1 hour M/M giving taining to wife of owner of PA-24-150. Both killed in

accelesared stall.
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Cracle: of Inserureisns! Nighe=

Futal Stells (coaticued)

7-28-54 #2054 1505-hour CF, with 2 private pilots, giving mountain fying training in PA-28-181, observedin
dimbing turn, sudden descen, in mountain canyoe. All 3 killed.

§7-91 #2085 4502-bour CFl giving dusl ir PA-28-140, started spin too Jow; 2 killed crashing in2c termain.
Scastered clouds 2150 fet above crach siee may have been & facror.

8-20-91 #1505 1575-hour CFI in C-150C trying to cure 9-hour student of fear of stalls; both kifled in spin into
ground.

9-24-91 #2130 2508-hour CF1 giving dual in C-150 could not recoves from insdversent stall/spin; both hand
grips broken off left yoke and keft grip broken off right yoke. Two deaths.

111691 #2010 250-hour privare pioc with 167 M/M receiving dual in €-310 for mubti-engine check ride.
Aircraft was obeerved below 3500 feet AGL gliding with gear and flaps excended; power added,
thea reduced: aircraft saapped intw spin, recovary impossible. Two fazal.

12-21-91 #2079 540-hour CFI wich 168 hours M/M giving incroductory lesscn; scen dimbing seecply at low
altitude; then diving into ground. Both eccepancs killed. CFI certified 7 months earlier.

12-28-91 #2121 Night commurer reaining, Beech 1900, instractor pilot disshled aetirade indicator, then in
addition, on procedure tars. simulated engine failure. Captain traine: felt disoriented, ssked IP
to take over control; IP refused; loss of coneral into ocean. Three fatal.

SIMULATED EMERGENCIES
(Examples from 49 instructional crashes in 1989 aad 1991, lisced by crash category)

Single eagine sircsaft
Stallls:

1-16-91 #53 312-hour CF1 with 11 howrs M/M reduced power o idle on downwind; when atrempeing
go-around PA-28-140 scalled into wees. Five-knot tilwind may have contributed; sircraft wes
over gT0SS weight.

2:25-91 #259  21-pear old instructor, 387 TT and 346 M/M, simulated engine failure on dimbout resuking in
stall-epin in PA-28-161. Six-kaot wilwind may have compounded sitnation.

7-691 #538  6340-hour CF with 20 M/M, “pulled the engine” in BE-77 to simulate esnergency; sircraft could

8-16-91 #1156 685-hour CFI with 96 hours M/M etalled demonstrating turn back w0 runwsy in simulared
emergency, Champ 7GCAA.

3-20-91 #3870 Very experienced CFI et 2-hour studeat in C-172 & >t simulared forced landing recovery
150-200 feet AGL; stadent pulled up nose and stalied.

12-28-91 #1779 500-hour CFl retracved Haps on go-around from power-off pproach; C-172RG sralled into
grouad and carcweeled.

Carburetor ice:
1-17-91 #59  On simulated forced kanding practice in C-152, crew did not use carb heat; carb ice prevented
climbout and sircraft overturned tanding on uneven ternain.

Wige steike:
5-18-89 #369 C-152 kit wires on go-around following simulated forced landing.
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Simelated Emergencics (continged)

€-13-91 21465 Pracucing ground reference eaancuvess in C-177RG, 530-hour CFl with 55 hours M/M gave
field.

Loas of control aa takeefh:

9-11-91 #789 426-hour CFl in C-152 simulated engine failwre; total power loss occusred and aireraft made
sacceasful forced landiag. Afver engine started, CFl atrempred takeoff from unsuitable verrain and
crashed.

Loes of contrel en lumding:

4.9-89 ¥73 292-hour CFLin C-152 shut off fuel to simulate engine frilure; could not resart. Aircraft landed
short of roed, hic fence.

3-22-91 #988 CFlgiving BFR in C-182 pulied mixture w idie cusoff oa approach. Ovmer/pilor tried to add
throttle to make rueway; sircraft hit near runways apd nosed over.

Multi cngine aircoaft

Stalls:

11-1691 #2010 250-hour privaze pilot with 167 M/M receiving dusl in C-510 for multi-cngine chock ride.
Aizcraft was observed below 3500 feet AGL gliding with gear and flaps extended; power added,

12-28-91 #2121 Night commueer training, Beech 1900, instrucror piloc disabled agtitude indicator, thea in
o0 take over cantral; IP refused: loes of control into ocesn. Three facal.

Leas of courrol o landing:
2489 #360  After short field takeoff in PA-44-180, CFI idled left engine. Student revarded right throzsle,
jowered flaps; CF] ook contral, fiared woo 5iigh, collapsed landing geer on hard Janding.

Fuel starvations
10-8-91 #2167 9500 hour CFl with 16 hours M/M left fuel selector in C-337 on wrong tank: following simulared
engine-out landing, ran out of gas o tekeoff, made forced ianding in cornfield nesr airport.

Mochagical failure:
1-23-89 #158 785 bhour CFI with 46 hours M/M simulated power loss right engine; on approach pefled gear
go-azound because right poop not feathered.

3-26-89 #531  CFlwith 130 houss M/M chut down left enginein PA-34-200, told soadent 1o make single engine

landing on 2600-foot dits runway. Student bigh and st o final; on atempied go-arcund,
aircraft would pot cEmb on | engine.
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LOSS OF CONTROL IN AIRPORT SUFFACE WINDS
(Examples from 232 instructional crashes from 1989 and 1991)

Crosserinds

03-24-83 #231 1200-hour CFl giving dual in a C-172, tried to take control of aircreft after student drifted off
cearerline in crosswind. Smadent would pot relinquish control; aircraft collided with 2 hangar.

04-19-89 #7253 43-bourstudent piioc flying C-150, erying to lend on ranway 22, winds 270 ot 10 knoss, steempeed
go-around in crosswind, settded omto runway and hie & hangar.

05-26-89 #3592 20-bour studient in C-152, on third solo, veered off left tide of runway 32 and hir a sign. Winds
260 3t 9 knots.

07-29-89 #1806 30-hour student with 17 hours M/M on short final for runway 27 in C-172 when he noticed 2
crosswind (199 a2 13 knots). Tryiag to cope with crosswind, student les high sink rae develop:

02-26-91 #26 27-hour stadent doing wuch-and-go'son fir-.. solo, wsing runway 27. Winds 230 at 6 knots. On
third cakeoff ground roll, aircraft yawed left, veered off ruaway, crossed & dearway and stopped
in 2 plowed Sdd.

11-26-91 #1751 22-hour student attevapting takeoff in C-152 on runway 7, winds 030 at 8 knots. Sendent lost
control, retarded throtte, misused rudder and brakes, ran off runway into dicch and nosed over.

Tailwinds
07-07-89 #497 37-hour student doing touch-and-go's an ruaway 34 in C-150; wind 180 at 5 knots aad densicy
alticude 6500 feet msl. Studens sensad aireraft noe dimbing propetly nor providing full powes;

sealled in arn avoiding obstacke.

08-27-89 #1361 39-hour srudent wich 2 hours in C-172 doing touch-and-go's on ruaway 17, winds 340
at 4 knots. Aircraft bounced down runway, porpoised and veered off.

12-03-89 #1616 28-bour srudent haading on runway 22, winds 360 at 15 knots. Aireraft bounced, drifeed

off runway, fieer over diach, stalled and nosed over.

03-15-91 #91 56-bour sredent with 27 hours M/M, landed C-152 oa renway 2, winds 210 a2 6 knots. Piloc
landed mormally, but puiled back on yoke and sirczaft ballooned, porpoised, and collapsed nose
gear.

03-21-91 #2143 34-hour studentin C-152 sensed too fast on final o rarrway 8, winds 300 at 5 knots. Studen tried
to exvend flare to dissipate airspeed; sircraft bouaced and landed hard.

TOUCH-AND GO’S
(Examples from 118 instruction crashes in 1989 and 1591)

Solot

1-22-39 #234 16-hour student in PA-22-180 hict control on takeoff phase, trying 1o setracs the Saps.

1-29-89 #3537 C-150 and C-172 both doing rouch-and-go’s 22 uncontrolied airpors. C-150 landed on top of
C-172.

2-10-89 #136 Duringlanding phasx:. left brake bocked for 41-hour student flying PA-38-112. Aircraft vecred off
runwray and nase and right gear collapsed.

4-1-85 #330  49-hour student in Beech C24R made very hard landing, coliapsed all three landing gear.



Orasbes of Incirascionsd Flighen

Touth-and-Ge's {coatiaved)

4-22-8% #292
7-3-89 #1599
8-27-89 #1361

2-26-91 #26

3.21-91 #1349
8-24-91 #1581

18-hour student in C-150 landed short, bounced onto ranway, nosed over.

12-hour student practicing in CT-150 bounced, grouad looped.

39-hour stadent with 2 hours in C-172 bouaced down the runway arrempting landiag in dight
ailwind. After 3rd touchdown, prop hit runway and aircrak veesed off.

27-hour studens on first solo veered left off ruzivway 27 on grownd roll of chird wkeoff. Winds 230
206

19-hour student on sccoed solo in C-172 staled snempting go-around.

15-bour student flying C-150boet control on landing, tried go-axound with full flaps and carb beat

of.

10-28-91 #1790 17-hour sradent on first solo in C-152, artempring landisg, bellooned, stalied invo herd tanding.

Draal:
1-7-89 #226

1-25-89 #98
2-8-89 #11
7-27-89 #2167

8-83-91 #774

CFI giving dual in C-172; dight uilwind and snowy ranway. Aireraft deifved left off runway and
noted over in sacw.

Private pilot receiving dual in Commander 132TC banked sveeply to land on ranway centesline;
hit a wingtip and bent wing.

221 5-hour CFI with 165 hours M/M giving reatal checkout to private pilot in PA-15-159. On
takeoff phase, CFl could noe correcs swerve o left.

Following peeflight inspection, student told CFI the sircraf needed fuel; CFI thought not, and
aircraft can out of gas doing rouch-and-go's.

2000-hour CF with 1 hour M/M giving deal in PA-31-350, reractad gear instead of flaps.

12-23-91 #2119 Student receiving dual in C-152 landed long on touch-and-go, ran off runway end trying to stop.

Fatal:
i-14-89 #309

7-23-89 92109

7-24-39 #1043

9-12-91 #2199

Nag-fetal
5-12-39 #3596

7-8-89 #604

FUEL STARVATION
{Examples from 74 instructional crashes from 1989 and 1993)

268-hour student carrying passenger in PA-24-180 took off wich fuel selector on empey k.
Aircraft collided with ground on attempt o turn back to 2ivpoce. Pilot killed.

103-hous student in Beech 77 deing solo cross country ndiced that eagine losing power. Pilor
sounded, panic-stricken. Aircraft crashed into pond; pilet killed. Left wing fuel cap was unfastened
and lyirg on wing in flight; feed siphonod out.

30-hour student peacticing touch-and-go’s in C-152 entered sceep spiraling descent aftes cakeolf
and crashed. No usshie fuel left in canks; pilce killed.

30-hour sudent practicing touch-and-go’s in PA-38-112 dove into ground asvempting to turn
back to runway after engine quit, out of fuel. Pilor killed.

502-hour CFi with 20 M/M giving privare piiot checkout in C-T210; afeer en hour of airwork,
cagiac quit, fucl selector on empry tenk. Aircraft crashed in forced landing. CF1 did not notice
tha piloe did not swicch tanks.

52-hour student carrying passenger in C-150 ran out of fuel, landed in barley Seld.

ADAINATAQN
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Fael Starvacian (continued)

7-27-89 #2167 Following preflight inspection, student wid CFi that aircraft needed fuel; CFl thought not and
sircraft ran out of gas doing touch-and-go’s.

8-25-89 #2001 20-hour student in PA-38-112 ran out of gas oa final approech doing wuch-and-go’s, landed
short. Engine had run 4.6 hours without refoeling.

9-2.89 #1856 47-hour student with 29 hours M/M, flying C-150, gor lost after rerurning w airpore wish radio
problems and not refucling before seiting out sgain. After €.1 hours, engine quit due 1o fudd
exhustion.

11-14-89 #1327 30-hour student on solo cross country in C-150 goc lost; eventualy wes guided by FSS back o
departure sitport, buz mn out of gas and landed in an okl ficld pipe yard.

1-6-91 #2899  4900-hour CFI with 4300 bhours C-150, aremped introduccoty flight in C-150 with empry
tanks. Aircraft crashed 1/4 mile from end of tloeoff ranway.

6-13-91 #1024 44-bour scudent with 30 howrs M/M ran ou of gas doing touch-and-go’s in C-150; on dimbout
ran out of fuel and entered sccelerated stall oa tumback w runway.

FLIGHT INSTRUCTOR PERFGRMANCE
(Examples from 278 dual instructional crashes from 1989 and 1991)

Lot peoblem develop oo fan

7-9-89 #3593  9100-bour CFl with 10 M/M gave stadear simulsted engine failure in PA-38-112. Student
pesformed emergency proceduses but was 1o high on fina) ro land on rusway. CF] then ook
control and salled die aircraft scempring ansother 560-degree turn.

8-22-89 #1988 &45-hour CFI with 100 M/M did aot correct flar approach in BeBanca 8KXCAB. Trainee saw
power lincs 0a short final snd raised mose; high sink rate developed snd sircraft hit 2 parked truck
shore of the ranway. CFl said he did not apply power because of “sircrafit pitch-up tendency.”

9-29-89 #1319 Two CFlsgivinginsruction to eack other in short field landings, in C-182. One CFl noticed tha
high desceat raee had developed oa shost final, told other CFI to apply powes. Flying pilot did not
respond and sircrafi landed bard. PIC CFl said be could have prevented crash ifhe had not delayed
taking actioz.

81291 #929 1039-hour CFl with 374 hours M/M doing tuch-and-go’s in PA-38-112 with swdent in
10-knot left cromwind. Or. takeoff, sircraft drifted lefc CFY told student 1o apply right rudder,
but left drift contianed. CFI applied right radder but sircraft pivoted onto grass.

9191 #2242  2062-hour CFl wich 1450 M/M giving dual in C-152. Srudenc landed hard and aircrafi bounced
about 20 feet into air. CFl could rot recover from the bounce before the airceaft sualled.

9.20-91 #4870  5175-hour CFI with 2000 M/M gave 2-hous studen simulated forved landing in C-172. CFl had
student sezrt secovery 150-200 feer AGL and stadens stalied the sircraf CFI could not recover.

12-7-91 #9913  1940-bour CFI with 6 M/M gave student in PA-15 emergency landing on sod strip; 30-degree
crosswind at 14 knots. Before CFl could recover, airerat veered off runway and nosed over.

12-28-91 #2121 Night commuter training, Besch 1900, instrucsor pot disabled artirude irdicator, ther in
sddidon, on procedure tuun, simulsted engine faikore. Captain trainee felt disoriented, asked IP
to take over conerol; IF refused; loss of control itito ecean. Three fatal.

Did aot eaticipate improper hasty actisa by stodeon:

3-12-89 9263  5i8-hour privase pilot with 57 hours M/M receivieg instruction in PA-34-220T, inadverteatly
retracted gear while laadizs,

26




Craches s Snrsroveionss Figbes

Fligke Instractor Performance (continzad)

£2:89 #120

4-10-39 #436

3-19-81 8429

1-14-839 #309

2-12-39 #358
3-5-89 #400

5-6-89 #204
9-19-89 #1770

9-29-91 #1610
7-31-81 #2253

8-29-89 #1846

9-3-39 #2230

9-24-89 #1661

591-hour CFl with 53 M/M teaching in PA-33-112. 4-hous student stacved tabeolf roll with beft
ailecon into 13-knot left crosswind, but relsxed sileron peessurc. Whea CFI wid stodent w
recover.

559-hour CFl with 94 M/M making low approach with student in C-2 52. CF1 instrucsed student
o add power to goaround. Inseead, the studient raised the aircraft nose and the right wing dropped,
scsulting in a stall.

315-hour CFl with 26 M/M gave student in C-150 a siroubated eagine failure by pulling throtde
to idle. Studeat responded by pulling mixrure ¥ idiz cucoff, which CHl did rot notice until
student applied threrde to go around. Forced landing.

STUDENT PILOT CARRYING PASSENGER
{Examples from 23 inseructionad crashes from 1989 aad 1991)

268-hour studeat in PA-24-180 w00k off with fuel selecsoz on empty tank. Passenger seriously
26-hour stadent flying C-150 with passenger (who claimed to be asleep) made forced tanding after
wire serike. Piloe first said be hit a bird; laser said he hit  parachutist. Finally he said aiecraft hic
“l: "t‘l -

23-hour swadeat flying PA-28 with passenger crashed ineo trees afeer depesting sirpore in fog,
deizale st 0400 hes. Pusezger kilied; pilot had blood sicobal of .085%.

61-bour studese with 29 M/M, Bying with another stodent in C-150, stalied out on final.
34-bour stadent piloe with 16 M/M doing touch-and-go’s in C-150 wick pecreager; stalled and
crashed on takeoff phase, both kifled.

137-hour student pilot ia Acrenca 7EC stafl-mush while helping passeager spoe alligaeors.
Student with passenger in C-150 landed for meal sz privase aitserip. Restanrant dosed; stedeat lost
control on akeoff in light crosswind and crashed.

MIDAIR COLLISIONS
(30 cases; 38 instructional aircraft;1989-1992

Privace pilot in C-152 receiving instrument deal in uncontrolled sirspace st munser climbed o
a700-800 fpm on: path converging with BE-J35 cruising level at 1600 feer mas! oo hending directdy
into sun. Facal 1o four.

30-bous studeat in pattern doing touck-and-go's in C-152 hix on bese keg by helicoprer dirbing
ous for pesitioning st neacby hospital. Airport vower kad dosed 46 minuses eaddier; neither aircealt
27267 -kouz CFl giving dow flight Jual in C-172, s 800 foet sal. Radar plots revesled another
aircraft targer croesing C-172 Sight path. Resr wing sparof C-172 biled in flight. Tize mark from
ocher sircraft found on C-172 wiag sop. Two crew killed in €-172 crach. Ocher sircra’t, e C-152
operated by 2 24-hous stadent, retumed w airpore. Scadest sid he could not recall hicting anyching,



Ovachon of Fntracsienal Fghes

Midsir Callisioas (centineed)

11.5-89 #1997 1600-hour CF1 wich 200 M/M doirg touch-and-go’s widh student in C-172 at yncontrolled
airpors, runway 18, Winds: 190/95 kes. A Beech C90 flown by 2 ATPs was departing runway §
onan IFR flight plan. Both crews made radio calls but sircraft collided over ranways with 4 peopic
killed.

2-3-90 #3895  147-hour private pilot with 49 hours M/M concluding cross country in PA-28-161, made ket
bese. While PA-28 on finak AA-1A cut inside on closer left base, ovorshor final slightdy, and prop
and nosewheel hit tril of PA-28. Both aircraft broadcasting posivion: ?A-28 pilot kifled, and AA-
LA pilot could not recall details of accurrence.

2690 #1629 4300-bour CFl giving dual in Beech 95-55, doing wuch-and-go’s with right traffic for runway
31R. Beech twin mude 30-degree constant vam with no roliout climbing out from crosswind snd
warning dowawind. C-182, which bad reported NW iai=®; and been deared 1o enter keft
dowawind, reported odher side of airpest and was abio cleared fo right downwind; the 2 sircreft
collided 2 miles north of airport; 3 Rilled. C-182 did not enter downwind sbeam runway midpoine
and C-132 pilot teseed positive for marijuana.

3-90-90 ATC working traffic on aorth and south sunways oa 2 different radio frequencies. 1135-bour CF1
giviag dual in C-152, planned souch-end-g0’s on south zunway, whese 2 other Cessnas were
alreadyin patscen. A banner towing siecraft radioed oz north frequency and was clesred 1o descend
theough pattern for banner drop. ATC informed banner sirereft of Cessnas on downwind, and
the larezr, of the banner cireraft. When the C-152 turned downwind, it and the banner towing
sircreft collided: 3 faral.

7-1-3¢ #9382  Two acwlylicensed privae pilots with 1 18 hours M/M wese flyiry PA-38-112'son the seme cross
country route. After an inrersediace stopover, the 2 flew formation; the treiling aircraft Lit che

7-23-90 #1826 CFl giving instrument dual in PA-28 was clisobing ows on course of 282 degrees, a2 80 knos. A
PA-60 was cruising at 2100 et mel ¢ 165 knos, course 258 degeees. The PA-60 converged on
the PA-28 from the sight rear; the PA-28 coaverged on the PA-60 from its lower left forward area.
The aizcraft collided az 2100 feet sad afl 3 pilots were kilied. Neither aircraft had obeained ATC/
radar assistance.

81990 42190 271-hous CFI with 114 hours M/M. giving deal in C-172, which was flying a course pesallel 20
a PA-28RT-251, which wes configured for sdow flight with zear and flaps down. Cessaa flying
bster 20d bit Piper with left wing, severing suthoard poction of Piper right wing. Both aircrafk
flying toward sun. Collision killed 4. (No ATC informstion)

9-8-90 #1352 Taylorcraft fiown by 100-hour student pilot collided head-on with enother aircraft. Boch pikos
in McKinley Nations] Parlcares 22 500 feet AGL checking on frien; atbunting camps. Both pilos
killed.

2391 #294  Ceszna 182 climbing out with 4 skydivers converged laterally with zpproaching instructional
PA-28-140 sboat 1.5 miles from sirpore. Aircraft taagled and crashed: 7 people killed.

2-13-31 #905  17,300-bous CFi giving dual in Pitzs $-2A colliided with heliceger which had lifted off a pad near
renway snd turaed 1w depart over same runway. Pitts crew killed.

12-7-91 #2111 247-hour CFi wid: 561 M/M giving instrument dual in T-172; weather VM in controlied
sirspace. ATC gave C-172 missed appeoach clearance to aldisnde of 2000 feec. When 5 miles east
of sirpost, C-172 involved in sidair ar 2,200 feet with VFR aircraft cruising on VFR fligh plan
and not in ceatact with ATC. Two in C-172 killed.



Craolics of Tustructienol Mighes

Midair Callisions (continesd)

6-1-92 #548

7-7-92 #2170

8-27-.92 #679

Nea-facek
1-10-89 #1640
1-29-82 #537

2-3-89 #337

$-21-89 #2328

7-22-9¢ #2012
8.7-90 #2236

10-20-90 #2038

4-16-91 123

4-23-91 #2535

11-20-91 #481

1430-hour CFl giving dual in C-172 returning 1o uncontrolled aizport st 2500 feet msi; a C-182
was also inbound o airport at 1500 feet. TRl in C-172 cold C-182 he would circle and follow C-
182; C-182 pilot saw C-172; laser locked our right window and saw C-172 converging in
descending right turn. Lof wing of C-172 hit righn side of C-182. Two killed in C-172,
560-hour CFI with 300 M/M doing wuch-and-go’s with studenst in C-172. Ansther C-172
reported inbound from wrong direction; ATC did not ideatify on radar snd controller, i beicfing
repdacement, did aoz poincourinbound C-172, which aever reporsed on downwind as instruceed,
but did repoct turning base. Second C-172 was tracking inside fiight pech of dual C-172, and
sircraft converged and crashed. Four people kifled.

2300-hour CF1 with 1500 M/M doing vouch-snd-go’s with student in C-150, broadcasting
intentions en 1223, the currenc CTAF. C-182 made righs traffic for seme roavay snd turned &
high final. C-150 cipped C-150 a8 C-172 turned lef: base to finel. C-182 pilot kilied.

announced position oa downwind. Picts overcook and landed oc Bellanca on shore final.
27-hour student flying C-150landed on top of landing C- 172 2t uncomrelied sirpore. Boch pilots
said they broadcass inventions; neither aware of other’s position. Both sircraft were doing touch-
and-go’s.

ATC bandiing 2 sl high wing Cemnas 2t busy sirpore misideazified the C-152 lown by @
53-hour stadenc piloc and gave it a clesrance 20 land, insending the cearance for saother Cesna.
The C-152 and a C-150 coffided shout 20-30 feer AGL o fiaal.

C-172 in which 440-hour CFI giving inkrument training collided “in flight” while “maneuves-
ing” with a waining C-152. C-152 retumed w home sirpors C-172 made forced bading.
C-150 being flown by 27-bout stodent was on finsl st dusk whea ix was hit on epper cockpivand
right wing root ayes by lowr wing sircraft thax had turned o fimal. Nieither pilot sav other. (No
information o radic peocedires)

3232-hour CF1 doing sitwork i C-172 with student under hood; righe side of engine hit by
milivary T-38 vertical stabilises. T-38 was being vectored for Kelly AFB ILS, going sbout 330
knots. C-172 did mot have Mode C.

Two C-152s flown by a 213-hous "commercial” pilot and 2 67-hour privaze pilot collided iz a
flighe school traffic pattern at an unconwolled sirport on & cleer day. These were 7 sircraft in the
pettern and radio frequency was sscurated. One sircreft is described as in the patseen, the otheron
2 go-arouad. Pilots loet vicusl coneact with cach ceber.

Two fligh schoo) PA-28-1615, operswed by privere pidots wish 83 and 75 hours respeczivly,
collided while approachicg sirpont ender pesitive control. Propelier of 1 hit bottom of other’s
subilicer. Both aiscraft did wouck-snd-go’s following incident.

50-hour studeat pidot in PA-28-151 had just touched down when 2 €9-hoar stadent pilotin g
C-150 with 1 hour M/M landed on top. (Apparently the sirpore was uncontzolied)
7200-hour CFl with 5100 houts M/M giving praciice instrument spproaches % commercial
pilot, under ahood, in left seat of Convaiz 600. A developarental conzrolicr was controliing traffic
undes supesvirion and cleared a Brech 19 20 crocs the area sror below 2400 feet. Aircraft convesged
and collided, after B1$ pilot eried w0 avoid Convair. ATC had not accified eicher sircrafk of other's
position.




Craies of Festraxcioned Figde

Midsir Celliziess (continued)

1i-22-91 #1893 1657-hour CFl giving dual in C-150. made close-in bassieg; C-150 kit wing hix the vertical
stabifiner of 2 C-172 that had entered the pattern on downwind and was making & long final.

3-31-92 #1920

€i-bour student pilot Aying C-172 planning la-ding at tower-controlied airport; cleared to fand

from a right downwind. 1600-bour CFI with 700 M/M giving dusl touch-and-go’s in another C-
172 o stadent; on keft dowawind. CFi and his student misidentified sircraft ATC said o foltow,
and o final appsoach, descended onto student’s aircraft. Student landed safely on runway; CF1

made forced landing in rough werrin.

11-11-92 #9762 3,500-hour CF1 with 1500 MM givieg dual in C-182; made improper taffic pateern entry and
collided with C-150 flown by 590-hour CFl with 43 hovrs }M/M/, giving fight check. C-150 was
tolling ot of turn fom climb o downwiad; left seat pilat saw the C-182 approaching from
behind and to the left, pulled nos up sharply. C-132 rear sesz passenger alersed 182 crew, which
wade sharp left turn. (No information in report on communications; aipore appereniy

uncontrolied)

Note Neae of the midair collisiont eccurred at aight.

C. DISSEMINATION OF STUDY
RESULTS

Results of the investigation of crashes of instruc-
cional flighes are described in detail in other sections
of this report to the Federal Aviation Administration.
This section presents more denails on some of the
specific problems identified and focuses on how che
resules can be disseminated by the FAA 10 the aviation
coramunity, 2specially flight inseruceors.

HIGHLIGHTS OF THE CRASH REPORTS

Our analysis of 638 crashes in 1989 and 1991
inwoiving instruciioeal Aights has brought vo light 2
aumber of faces thar probably are not well known,
even ro instructors. Among the surprising findings
were the large numbers of crashes that occurved in 2
yeazs under the followiag circumstances:

* crosswinds 2t the airport (226 crashes on solo, §7
dual),

¢ woach-and-go landings (84 on solo, 34 dual),

* fuci starvation, duc to either inadequate planning/
prefiight or misunderstanding the fuel systens (50

* go-around: {28 on solo, 28 dual), and

*simulated eraergencies (sometimes at a low alti-
tude or after instrucens chut down engine) (1 on
solo, 48 dual).

The above problems occurred in the course of dual
instruction, 2s weli s on solo fighe.

Additional problems or deficiencies noted in con-
section with crashes of student solos inchuded:

* students cerrying passengess (23 crashes),

o getting loet (13), and

o failure to file flight plans ca cross-county solos
(34) — akhough noc the cause of the crash, these
cases suggest poor oversight by the insteuctor.

Less common problems, of special interest because

+ carbureter icing while in cruise phase (13) and
*midsir collisons with helicopters or acrobaric
airplanes — 2 types of aircraft in which che flight
parteras may be unusual — or the pilocs’ visual
field may be himited (4 cases among the 30 midair
ccllisions in the 4-year series).



That the most common event immediately preced-
ing the crash wazloss of control on lsading (227 cases)
may sutptise no one. The 4 sualls, however (baif of
them with an instructor oa board), are noteworthy,
not only becanse of their numbers, but also becanse of
their sevesity: Stalls accounted for almest Salf of 2l
Jatel crashes,

INSTRUCTOR DEFICIENCIES

Scls siudeet Hights

A student on solo is the pilot in command (PIC)
and must be held responsibie for anything that bap-
pens oa the fight. The identificarion of some crashes
2s being suggestive of inadequate training is often
subjective, as is the choice of categories. fuel starve-
tion, for example, was not selecred 23 one of the abiove
categocies because training in this arca is relatively
streightforward sad it is reasosable to assume thaz the
essentialshave been taught by the tie a scudent solos.
The skills required foz the above 4 categories require
much more interaction between student and instruc-
wor before mastery is achieved. Even with the best
wainiag, some stdent pilots may be likely to be
involved in a crash becsuse of their persoasl approach
w decision-making and risk-taking.

Navertheless, Joss of coatrol of the aircraft by the
solo student, as well as maoy other problems, may
reflect directly on the certified flight instracror (CF1)
because of either insdequare training or CFl misjudg-
ment of the smadent’s capsbilities.

On the basis of review of the 2.page NTSB briefs,
it appeared that many of the 360 crashes on solo were

* “. l " [ ] W‘ -‘ in:

» evalustion of crosswinds and weather (69 crashes),
* touch-and-go landing: (48),

* recovery from bounced laadings (35), and

* navigation (13).

In addition, 8 crashes occurred when instruciors
allowed students o solo i hazardous condicons

{poor visibility, snowy ruaway, ctc.).

Crasbae of Enotrectiveal Fighe:

Dusl flights

Based on review of the 2-page briefs describing the
278 crashes of flights with an instructor oz board, the
most common iastructor deficiencies were:

© letting che student get too far into ax operational
preblem, so thet the instructor was unable 1o
recover control of the aireraft — or even com-
peunded the problem {54 crashes);

* not anticipating & student’s hasty acdion (19) (Table
22);

* simulating 2 forced landing in an ares that did not
afford a safe lunding plece when the simalated emer-
gency turned into a real ooe (10); and

+ inadequate training i touch-and-go landings (8).

NTSB appralenls
In owe-third of all creshes in the sesies, the NTSB
investigator cited instractor-relsted factors & cop-

tribatcey to the crisk. The factors most comsaonly
cired were:

Usenticipated student sctions

Flight instructor training often does not indude
preparing the CFl for the studenc’s surprising, inap-
propriste rescxions. As can be seea from the exemples
mTaka&MudompnMcWﬁlgbt
instrucrors must anticipere and guard agsinge these
reactions.

CF1 INSIGHTS INTO STUDENT BEHAVIOR

Looking ot situstions in which sradents rence
problems, it is fairly simple e0 sy thar stedent crashes
are due to stdlent lack of experience, lack cf practice,
ot insufficient understandiag of acrodynamics and
the function of fight conwols, or poor prefiight
inspection or planning. Bat no matter what the direct
canse, instructional techniques hover in the hackground.



Creade: of Fastractional Fighes

In addition o improved tweaching, the instructer
must constantly be perceptive abour the student’s
behavior, and must also have insight into student
rezctions during cach lesson.

The CFI must be particulerly alere to any stadent
tendency to respoad automatically in a hazardous
way, such as pulling the nase up if oo low on final,
rather than adjusting pitch artitude with power. Esch
tdme the instructor solos & student, the CFI must
balance objeczive factors, such asairpore sutfece winds,
traffic, etc., with the ssudent’s apparent capabilities
on that particular day.

An instrucror @ust have insighe inve factors daat
might hurry » studeat (suck as the fueler having 6
prioc aizeraft on the fueling list, so the stadent depares
with partiaily-filled tanks). It is the CFI's job 1o
perceive things that may be stresses on the student
pilot. Flight instruction cannot be hasty; the student

aceds time, even duriag lessons, to absorb exsmples
and techniques. Especialiy during takcoffs and land-
ings, the student pilot needs time becween each land-
ing and tekeoff to review the events of the previous

CASES AND COMMENTS

The following sitsasions typify many of the crashes
involving imstructional flights. Section B includes
scores of cases that could be used to illustrate these
problems, in addicion o che ones presented below.
{Although the individual case reports in Section B
contain jess detail than the following, the case aumber
and dare make it possible 1o obtain the relevant two-
page brief from the NTSB.) Esch of the cases thar
follow could be wved in educaticnal material for
scudent pilots azd insemcrors.

Tadle 22. Examples of Hasty Actions by Student Plicts Fying with instructors
Reculling in Crashes of inctruciional Fights, 1589 and 1981

nnway, not using rudder.

£_to idle- cutnlf, which CF! did rot notice.

Student pulied up nose for go-around inslesd of adding power.

On high sltitude iakeolt, when 3%all waming diared, CF} caliad for gear retraction; privete pilot
trainse thought thet was wrong and rstrectsd feps.

\When amphibious tirplane bouncad inld air on povsr boal's weaks, Sudent reduced powey.
On powar reduction 1o idie {simuitted amsrgency), sudent raived nose beyond stall.

Azt a bounce on landing, private pilot trainee retracied geer belore airerah seltiod back on

rnway.
Following roliout on tallwheel checkout, privaie pilot trainea added power and swerved left off

Whean CF! toid studet i increasa ielt aieron, student spplied loft rudder and braks.

During muiti-sngine indtruction, student overcorracied; yawad ieft, then right.

When CFl told student 1 delsy rotating on takeoll, siudent rejoctod takedlt, spphed brakes.
Studant isnded iong on touch-and-go; CFl thought student would op dut studert atterpted

Student wae driling iaft on lending: added full power, agpravating drilt.
CFi pultad Cessne 150 throttia ic idie o simulete angine falkre; student then puliad misdure




Loas of centrel on takceff — Crosswind

Case 592, 5-26-89. A 19-year old student with 20
bours flight time was rrying to take off in 2 Cessaz 152
on runway 32, oa his third solo. The winds were 260
a2 9 knots. After rotation and dusing initial climb, the
aircrafe veered over che left side of the mnway and
scruck & ruawsy locater sign. Upon impact, the
nosegear collapsed, right wheel beoke off, and right
wing hic the ground.

Comments: [n this case, student inexpericnce seems
to be & major factor. The case raises the question of
how to improve the respoasible flight instructot’s
tezching. This sequence of eveats appears w be »
cypical case of oot properly using the fight coatrals
(initial left sileron, right redder) in response to the
crosswind and in respense o the developiag ieft-
turnipg tendency following rotarion and Liftoff. The
student needed to 2pply even mare right rudder with
rotation and hifvoff.

The crux of the problem with crosswind landings
and takeoffs may be insrructional emphasis on flight
control coordination. Obviously, it is important v
cruise and turn in a coordinated fashion, but there
may be 50 much emphasis upon coordinazed flight
that the need for independeat use of controls in
handling crosswinds is ignored, or perbaps disci-
plincd away. For some students, wernings sgainst che
dreaded cross-contrel staf!l on the bese/final turn may
have precduded using ruddes and aileron independensly
in situstions where that is an obvious requiremeat.

In the crahes resulting from loss of coatrol, over
and over again, it is evident that pilots are not using
enough rodder. Flight instructors must emphasize use
of the redder chroughout the entire course of training.
Srudents muse be taughe that rudder and sileron can
be used in barmony, a5 when initiating a turn, but that
it is perfectly naturel o use chese conzrels in opposi-
tion: That upon takeoff, cne can bold the upwind
wing down by holding aileror up into the wind on
thst side, and stil! keep the aircraft moving straight
zhead by using right rudder.

Basic t all of the student solo crosswind loss-of-
control crashes is the CFI's inivial decision to permit
solo fiight under those crosswind caadicions. In this
and other cases, an instructor allowed aa inexperi-
enced student to solo with 2 substantial crosswind.

31

Crashes of Bnstractianed Flighes

While the crosswiad loss-of-control crashes in this
series geaerally did not cause serious injury or death,
the large number of crosswind craches indicates thay
remedial measures are needed. ‘'The FAA might cop-
sider recommending that flight instructors often se-

Lot of ccastrel s landing — Touch-aad-go

Case 234, 1-22-89. A 16-hour student piloc flying
a Cherokee 180 at Show Low, AZ (clevation 6412 fx.,
msl}, hed completed her szcond touch-and-go land-
ing and was beginniag her third takeoff on mnway 24;
winds 180 at 8 knots. The student remembered that
the flaps were scill full down, sdded power to continue
the rakeoff, and lost directional coatrol when reach-
ing down to retract the flaps. The aircraft vecred left and
collided with 2 dirt bank. The student said she may heve
stepped cn feft radder a2 she eried 0o revract the Saps.

Comments: This is ap example of a situasion re-
quiring careful teaching of the dynamics of touch-
and-go’s. There wes 2 60-degree keft crosswind at 8
knots: the student wss using a 75-foot wide anway.
In addition to the changing control presswoes required
oa landing 2nd rellout, and then on adding power to
take off, the student must be warned of the poteatial
(especially in this sircraft, which has a mechanically-
Liaked flap handle on the Beor betwreen thescaws). The
kineraatics for stuges: final approach, flare, much-
dawn, tollout, flap resetting, takeoff, climbour, exc.
{Conrrol 2ad power usege va. condicicns, e.g. crowind
left o7 righs, milwind left os cight, and deasivy akitude).

Incerestingly. available FAA training matcriaks do
not contain informaztion on how 10 perform or teach
wouch-and-go’s. AC §0-14, Avistion Instructor’s
Handbock (1977}, meiuions doing wouch-und-ge’sin
dual lessor plans 7 and 8; recommends 3 nkeoffz and
3 fuil-srop landings on first solo; and in lesson 10,
suggests for the second supesvised solo, 3 takeof, 2
voech-znd-go's, and 1 full-stop landing. The Flighe
Instructor Practical Test Sexndards (PTS) spparendy
conataia no description of, or instructions far, teach-
ing touch-and-go's. Because of the high incidence of
crashes on touch-and-go's, the FAA should amend the
PTS to include tonch-and-go criteria.
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Fael starvation

Case 1327, 11-14-89. Az 6:00 p.m., with darkness
approaching, a 30-bour stedeat pilot became lost oa
& solo cross country in a Cassna 150. After wuying for
some time to locate himself, he called FSS for help;
FSS was guiding the student against headwinds back
to the departure 2rea when the sircraft ran out of gas;
the pilot landed 1 mile notth of the aitport in an oil ficld
pipe yard. The student listed 1 hour of inscrument time.

Case 581, 6-11-89. A 47-hour student, senton a
solo cress country in a Cessna 152, was toid chat the
aircraft had been flown 1.5 hours since being topped
off with fuel. The student became lost/disoriented;
said he could not find his destination airport due to
area flooding and a facky radio, and was trying o
return to departure zirport when the aircraft exhausted
fuel after ! bz 50 min. Student was able to land on 2
road. Aircraft actually had been flown 2.5 hours prior
o student departure. Student fisted I hour inseru-
ment time.

Comments: Of the 51 fuel exhaustion cases, 26
were student solo cross country flights, and 8 of these
students were Jost. Flight instructors should give more
thorough instruction on how to handle genting lose. In
addition to basic radio orientation procedures, the
student should be aware that panic is 2 common effect
of gewting lost. Flight Training Handbook, AC 61-
21 A Rev. 1980, under the topic losing wrack of posi-
tion, says, “The grestest hazard to 2 pilot failing
artive at a given checkpoint at a particular time, is
panic” (p. 172}. In addicion, being lost is extremely
discrac, ng; student pilots should be taughs not only
to "fy the sieplance™ but also to maintain swareasssof the
fael supply and plen 2 landing prior to fuel exhaustion.

A number of cases in the crash serics indicazed
insufficient preflight fue! checks: Pilou either did not
look in the fuel canks, relied upon someone else’s
cstimate of fuel on board, or, for other reasons, mis-
judged the fuel avsilable. The FAA should require, as
part of every preflight aircralt inspection, thes the
pilot actually measure the fuel in che tanks. Arleast t
well-known pilot shop advertises fuel sticks calibrased
for high wing Cessna ranks. A currently manufactured
European trainer, the Czech Zlin 240, has a calibraced

fucl dipstick in cach gas cap.

Sizscicted emergency rasuiting in steli

Case 2173, 8-15-89. A 22-yearold, 1024-hour CFI
was introdocicg a 5-hour primary student to simu-
lated engine failore. The CFl selected an sres of
mountsinous terrain and reduced power to idle in the
Cessna 15Z. The student rapidly rzised the nose
beyond stall attivude. The instructor pushed the nose
over, but the Cessna coflided with cerrain during
recovery as it was achieving a climb attitude. The
student was killed. The weather was noted asbeing 3.6
miles visibilicy, with ceiling partiaily obecured in fog.

Comzments: This simulation should have been
stareed at a rauch higher alritude. Instructors, more-
over, should initiate simulated emergencies in an ares
whete there it a place available to land. This case
ezemplifies the fact that students can be counted upon
to do something surprising. [a chis case, the surprise
pull-ep resalied in an unanticipated stall at an alui-
tude oo low for recovery by the CFL. The NTSB
record indicares CFI flight time of 267 hours in the
last 90 days, and 92 hours in che iasc 30 days. This
young flight instructor tasy have been pushing kard o
build hours - so hard that he was doing maneuvers
with a primary student in ncar-IMC. In addition, the
sky conditions may have inflvenced the choice of
practice area and the student’s ceaction.

Simulsted eencrgency — Wire sexike

Case 1492, 4-8-91. A 23-year old, 311-hour CFI
was giving s checkout to a private pilot in a PA-28-
140, near Carefree, AZ. After doing mancuvers, the
CFl recarded the chrortde and told the pilot to do 2
simulated forced landing. Oa final o the ianding
area, the private pilot noticed power lincs and began
to add power to ge around. The CFI wold the private
pilot to fly below the wires, rook the controls and
nosed the sircraft down. The Cherokee struck the
power lines and crashed.

Commeats: The Flight Instrucror PTS for emer-
gency approach and haading says not to coatinue 2
simulaced emergency approach below 500 feet AGL,
unless over an arez where a s2fe landing can be accom-
plished. in compliance with FAR 91.79. The sbove
repore does not list the height AGE. of the wires. In 5
caees in the serics, aircraft hit wires on simulated
forced bandings. One preveative measure is ro comply



with PTS criteria. Another recommendation is that
the CFi find 2 good location for simulated emergency
practice and work there solo, in order to make certain
thar the ares is a safe place for dual practice.

Stedeat pilot carrying pesseagers

Case 1803, 7-26-83. A 361-hour student pilot
(holding a valid medicai certificate) was carrying 2
passengess in 2 PA-28-140, depanting & 1940-foot
gravel strip at Vashoa, WA, destination, Port
Townsend, WA. The pilot said larer that during
takeoff, he rotated about midpoint down the runway;
after the Cherokee climbed about 30 feer, the stall
waraing hota sounded. The PIC, realizing the aircraft
would notclear trees at the end of the strip, tried vo set
the aircraft down in an open field 1o the left; the
landing gear collapsed in soft rerrain.

Comments: Unfavorable conditions — 3 peoplein
a 150-hp aircraft in July; a shore, gravel strip, and
unspecified "unfavorable winds” — make a successful
takeoff unlikely. Without carrying the 2 passengers
prohibited by FARs, takeoff might have been possible.

Many ofthe 23 studeats who were illegally carrying
passengers exhibired extremely poor judgment in other
respects. Two crashes in the series were knowa two involve

Crashes of students carrying passengers were 4
times as likely to be faral as other crashes in the series.
They also were more tikely v invelve pilots with more
than 100 hours total time flying on student licenses.

Eleven student pilows had more then 200 hours
flight time. The FAA may with to ascentain the cir-
cumstznces under which high-time student pilots are
flying on studeat licenses — for example, whether
they are pilois who bave been unable to pass flight
examinations, whether dhcy are flying under the su-
pervision of an instructor, and whether instrucies
besween specified airports are appropriate.

Go-around

Case 2000, 8-13-91. A 1700-bour CFi with 300
hours in make and model was giving dusl in 2 PA-23-
252. To simuelare engine failure during the initisl
dimbout, the CFlI turned off che fuel supply to the
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right engine. The student performed the emergency
checklist, which included feathering the right propel-
ler (aircrafc was not equipped with propeller
unfeathering system). The CFl told the stwdent to re-
enter right eraffic pattern; he did 20 and overshor firal.
The left main gear down light was not on. The CFI
took the controls in an atempt 15 do a single-engine
go-around. The aircraft would not climb; it landed in
the street and hit a sign and s pickup vuck

In 3 of the 9 cases of simulated engine failure in
emergenc by actuaily shurting down an eagine, and
ensuing single-engine go-srounds were unsuccessful.
Twin-engine simulated emergeacies also involved
unrelated mechanical failures, fuel starvation of the
working engine, wire strikes, and controiled descents
into temin or structures.

While the FAA Fiight Training Handbook (AC61-
21A, 1980), approves shatting down an engine at a
safe akitude (minimura 3000 fi. above terrain), the
text also specifies that such a shurdown be withia
landing distance of 2 suitable airpore. At lower akitudes,
the simulation is sccomplished by power reduction.

CONVEYING THE INPORMATION TO
FLIGHT INSTRUCTORS

A major part of the FAA’s mission is to promore
aviation safety; training flight instructors isone of the
most important ways in which the FAA accomplishes
its statatory objectives. This research provides 2 basis
for developing Advisory Cizculars (ACs) and other
materials likely to be used by students. In addidion, iz
is important for the FAA w ensure that fight instruc-
vocs benefic from the results of this investigation.

The FAA scries on Accident Prevention (FAA-P-
§740-1 vo 53, Rev. 1987) contzins a greax deal of
useful information for beginning and advancad pi-
lots. Ideally, the serice should be actively distributed
o cach stwdemt when the FAA is firse informed of
issuznce of a smdent Beease, since some instructors
may not maxe use of the resrerial in them. The preseat
sctady suggests, bowever, thar more attention should
be given to instroctors, themscives, so thag they will
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know what the problem aress are, and will gain some
insight into what they caa do to peevent crashes, such
as the oacs described ia this repor.

Flight iastracter initial centification

Information gleaned from this research should be
incorporated in matesials that the instructor is re-
quired o master in order 10 be a CFI. This could be
sccomplished through scveral avenues, including a)
curricular marerials used at schools thar train instruc-
tors, b) questions on written tests for CFls, and ¢)
discussion during CFl flight tests by FAA flight exam-

iners.

Flight instroctor recertification

Flight instructors mast renew their certificates: ev-
ery 2 years. This provides a potentially valuable op-
portunity for interaction between the FAA and CFls.

Over the pest 20 years, the FAA bas moved from
directly coaducting che flight instructor refresher
courses, to complete privatization of CFl renewal
courses, tie curricula of which are reviewed by the
FAA 2nd appioved. The course content is developed
by the coatracror, for example the Aircraft Owner's
and Pilots Associstion or Jeppesea Sanderson. Course
coatent does not necessarily reflect FAA knowledge of
insrwctioasl crashes, but could be mwodified to do 5o,
for example through development of a module based
on the findings of chis study.

a fligh instructor’s record, i.c., having successfully
trained 2 certain number of studenes.

Neither of the above methods requires an in-depeh
encounter with knowledgeible and experienced FAA
personnel. Although it is possible for a CFI to renew
by wking a check ride with an FAA inspectoe, this
method may be underurilized. During the rime when
the FAA conducted the CFl renewal course at the
Training Academy in Okizhoma Ciry, flight instruc-
tors ofien cxpressed a perception thar the personal
contactand communication with FAA personnel were
beneficial. We feel that some results of che preseac
study suggest that it may be advantgeous for the
FAA, once again, to have more dirsct personal coneact
with CFis during recertificatjon.

Dizect communication with {iight instractors —
filghe instructor pamphiets

Currendy, the FAA sends flight instructors copies
of its flight examiner aewsletter. A separate, detsiled
publication specifically targeted 10 insoucrors would
provide a means of cmphasizing porential problems
and solutions faced by students and cheir instrucrors.
The FAA could mail to each instrector holding 2
curgent medical certificate 2 quarrerdy Flight Instruc-
tor Pamphlet, perbaps designed to be € pages long,
describing « significant instructionsl problems, sug-
gesting ways ia which the instructor could aaticipate
and prevent dhis problem.

Forexample, curstudy identified 13 cases of carbu-
zetor icing in cruise — sericus enough that the aircraft
crathed. The FAA could develop 2 pamphlet describ-
ing these cases and outlining symptoms of catbureror
icing, such a5 3 drop in eagine RPMs (fixed pitch
prop), decrense in manifold pressure (constant speed
piop), engine roughness, or unexplained high fuel
consumpeion.

Pilots arc inzereseed ia crash repores. If, in each
pamphler, the FAA discussed several instructional
crashes that illustrate a significant instructional prab-
lem, and outlined preventive measures, this informa -
tion should be well received.

Itwould be helpful for the FAA tolist the particular
and to develop a flight instrucror pamphiec describing
the circumstances, and kow to hazdle them.

For example, 2 common failure is retracting the
gear instead of Raps. The CFl should always treck the
motions of the student’s hand, from throtde wo flap
handle. Training scudents always 16 say “flaps identi-
fied; Saps up” and not retract Baps until cear of the
ranway, may be effecrive. If doing touch-and-go’s in
a retractable gear sircrsft, the CFI must monivor pitor
hand motions, o even guard the gear bandke.

The FAA has noz revised its instructional training
bock since publication of AC §1-21A, Flight Teain-
ing Hendbook, in 1980. The larest and most specific
training informstion is coatsined in che Flighe In-
strucror Practical Test Standavds, which counld be
incozporated as reference material in the suggested
FAA fight instrector pamphilets,



RECOMMENDATIONS

Communication of stedy rcenles
We recommend that the findings from this study
be communicated in some way to every CFI and vo
each entity producing CF1 renewal courses. This may
be sccomplished through a variety of approaches,
including but not limited 2o:
1. Development of a series of flight instrucror
pamphlets could be made available during CFI
rencwal; this would provide & way for the FAA to
communicate the information directdy to instruc-
tors. Instructional training marerials from the Prac-
tical Test Standards could also be incorporared in
the FAA Flight Instructor Pasaphlets.
2. Furnishing a copy of the entire Final Repors wo
sponsors of flight instructor refresher courses, and
anyone cise known to be developing instructional
materials. Copies could be provided to FIRC spon-
socs upon their renewal.
3. Development of modules for use in flight in-
structor courses based on the findings of this study,
iliustrating what can be learned from crashes in-
volviag studeats and instructors.
4. Development of Trigger Tapes that emphasize
the problems identified by this research.
5. Publication of this study’s results in FAA Avia-
tion News and che development of “populerized™
versions of these findings in articles for instructors
in magazines such as Flighs Training, Aviation’s
Proficiency & Cereers Magarine (Publisher: Mel-
isea Murphy, Editor: Scott Spangler).

For the initial certification of instructors, indings
from this rescarch could be incorporated in maverials
that the instructor is required to master, including:

1. Curricular materisls used at schools that crain
instractors.

2. Questions on written tests for CFls,

3. Discussion during CF1 flighe tests by FAA flighe
examincrs.
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Recommendations specific to souch-and-go’s

The FAA should amend the Flight Inctroctor Prac-
tical Test Standards to include instructions for teach-
ingrouch-and-go landings and criseria for determining
whea students ere ready to practice touch-and-go's
during sole fiight.

Whea AC 60-14 is revised, consideration should
be givea to deleting the suggestion that the second
supervised solo include wuch-and-go’s. Guidance
should be provided o instructors as to bow to teach
wuch-and-go landings and evaluate student readiness
for solo touch-and-go’s.

D. INRORMATION FROM ASRS
REPORTS

Informetion on instructional flights was obeained
from the Avistion Safety Reporting System (ASRS).
ASRS is a confidential, voluntary reporting system foe
safery-relaved incidents involving aircraft or associ-
ated facilities. The ASRS system contains over 176,000
repores. These seports are submitred by pilots, air
traffic controllers, 2ad others concerned sbout avis-
tion safety.

For this study, ¢ requesz was made foz & sample of
200 reports involving general aviasion instructional
flights occurring in 1992 and 1993, These repores
were selected from the ASRS database, using key word
searches on the report nasrative, since flight instruc-
tion is not one of the formatted fields in the dacabess.
The reports used fo this anslysis were limited to
geaeral aviation sirplane irstructional flights. Heli-
copter and sir tazi instructional flights were excluded.
One hundired sixty-four of the 200 repozts were deter-
mined w be valid flight instruction repores.

Each report was reviewnd and coded by an expesi-
enced aviation safety analyst. Descriptive inforsmation
was collected including the month and year of the
incident, weather conditioas, stme of cccurrence,
aircraft type, and reporter function (student, instrec-
tor, etc.). Information was also coded ca phase of
fight whea incident occurred, the type of instruction
being performed, type of evenr (NMAC, erc.), pilor
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factors associated with the evenr, flight inserucror
factors associsred wich the event, specific characteris-
tics of the event and a short narrative synopsis.

Tables describing these ASRS reports are foliowed
by summaries of the near-midair collisions.

On avetage, there weee 1.9 anomalies mentioned in
each ASRS repore. Reflecting the kinds of evencs that
are most likely to be seif-reporred by pilots, the mose
common snomalics were such coaflicts as near-midair

collisions, mecheaical problems, and violatioas of the
Federal Air Regulations (FARs) (Tzble 23).

The most common phases of flight when the prob-
lem occurred were landing and final epproach (Tabie
24).

As in the case of the crashes of instructional flighs,
the most common fight instructor performance fac-
tors were inadequate supervision and delayed reme-
dial action (Table 25).

Table 23. Anomalies In 164 ASRS Reports
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Table 24. Phase cf Flight in 184 ASRS Reports
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Table 25. Fiight Inctrvctor Factors In 164
ASRS Feporis

nedequaie supsrvision

Deleyed remedial astionaiaoves

Peor prefight planning

Mishandiad simuleted emergency
inndequais trsining in ATC communication
inadaquaie training n ATC nevigetion
nadaqueis training in ATC outside acan
ooz judgement

Other

TOTAL

S8 zoesasble
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Tabla 28. 7ot Performance Factors in 164
ASRS Reports
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The pilot performance factors preseated in Table
26 provide insight into some of the actions that led o
the problesas. The most commonly cited were distrac-
tion, stress, poor preflight planning, and poor com-
muaicsice between instructor and student.

Addirional detils on the 34 near-midair collisions,
aird other conflicss, are presented in susemary form ae
the end of this section. It is interesting that, asin the
caze of the 30 midair collisices described in Past I of
the study results, 3 of the sdent pilots werz ander 2
hood a2 the time of theconflict. Also, as in the midair
collisions, 2 conflics invoived helicopters. One flight
instructor reported a near-midair collision with a
noncommunicating helicopter, st an sirport where
helicopter traffic and aircraft from a lasge training
feciliy nearby offer substantial poteatial for midsirs.

Crasbes of Encrraceiznal Pliphes

Another nesar-midair collision in the ASRS data
base for 1992, although not included in the sampled
cates, provides inzighe into the problem of conflices
with acrobatic planes. In addition to the possible
restriction to vision because of its bi-wing configura-
tion, the case invalved an acrobztic plane (with no
radio) flying a shorter pattern than aircraft from a
nearby flight school, which commoaly flew 2 longer,
wider parcern.

In eonclusion, the events described in the ASRS
reports, although they rarely involve crashes, provide
insight into the circumstances surrounding “near-
misses” and, therefore, may be valuable in the preven-
tion of actual crashes.

Coaflicts and Near-Midair Collisions Reparted to ASRS Instructionsl Flights Dariag 1992-1993

ANOMALIES LIMITED TO CONFLICT/NMAC

x 237955
ASRSSYNO:

INSTRUCTOR WITH STDNT HAD NMAC WITH SMA.
STUDENT UNDER HOOD, 500 FT CLIMB, MISSED OPPOSITE SMA TRAFFIC.

NMAC WHEN TWR ISSUED RIGHT TURN OQUT OF PATTERN INSTRUCTION TO

THEFLIGHT WAS IN THE PATTERN, CONFLICT GCCURRED, ATCISSUED RIGHT

CFII WITH STDNT UNDER HOOD ON APPRCH, HAD NMAC, NEVER SAW OTHER

MULTIPLE RWY OP, INTRSCTNG RWYS, NMAC, SYS ERROR (CONTROLLER)
CFI ALMOST HITS SMALL TRANSPORT LANDING ON XING RWY. CONTROLLER

CFi ON DOWNWIND NOTICE HELI ENTERING DW IN ERRATIC MANNER. HEL]

COMMENT1:
COMMENT2: NO EVASIVE ACTION TAKEN.
D: 238636
ASRSSYNO:
AC
COMMENT1:
COMMENT2: TURN QUT INSTRUCTION, NMAC ALMOST OCCURRED.
ID; 204024
ASRSSYNO: NMAC
COMMENT1I:
AC,
COMMENT2: WAS INFORMED BY PLT OF OTHER AC
ID: 206189
ASRSSYNO:
COMMENTI:
ERROR.
ID: 206577
ASRSSYNO: NMAC
COMMENT]I:
TURN
COMMENT2:

TOWARD CFI WHO TOOK EVASIVE ACTION. SOLO STUDENT IN HELL
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COMMENT]I:

ASRSSYNO:
COMMENT1:

COMMENT2:

206773

PLTEXECUTES 130 ON FINAL AND ENCOUNTERS ANOTHER AC ONAPPROACH,
NMAC

NEW PILOT (2 DAYS) ON 1.5 MILE FINAL. THOUGHT HE WAS AFPROACHING
WRONG AIRPORT. DID 180 TC GO TO OTHER APT, ALMOST HIT FOLLOWING
TRAFFIC

207176

NMAC WITH SMT DEPARTING FROM SAME AIRPORT

CFI AND STDNT ALMOST COLLIDE WITH SMT DEPARTING SAME AIRFORT
DURING CLIMBOUT.

208170

NEW CFI GIVING BFR TO OTHER CFl HAD NMAC IN APT TFC AREA. BOTH AC
EVAS

PATTERN WORK ON 25L. ASKED FOR FULL STOP ON 25R. ATC CLRED ACFULL
STOP ON 25L. PLT FLYING SET UP FOR 25R, CROSSIN FRONT OF ACFINALON 25

208377

NMACAFTERATC CALLED MULTIPLE TARGETS, ACUNDER RADAR ADVISORIES
TRCCALLEDBYAPPRCH, STDNT RESPONDED WITH TRAFFICIN SIGHT, WRONG
TRFF

CFI HAD TO TAKE CONTROL TO AVOID AIR CARRIER.

209199
IN PATTERN, CF HAD NMAC. ATC WAS NO HELP, DID NOT CALL TRAFFIC
CFl SAW OTHER AC ABOUT 100 FEET AWAY MANEUVERING TO LAND FOR
OTHER RWY

CFi TOOK EVASIVE ACTION. ATC DID NOT CALL OUT OTHER TRAFFIC.

205491

NMAC AVOIDED AS CF1 HAS TFC SIGHTED AND DIVES AS AC JET CLIMBS

CF1 HEARS HIS AC CALLED AS TRAFFIC TO AC JET. STARTS LOOKING AND SEES
DIVES TO AVOID NMAC, SEE AND AVOID WORKED BUT ATC SHCULD DO
BETTER JOB

219731

2 VFR AC HAD NMAC WHILE GIVING INSTRUCTION IN EXCELLENT VISIBILITY
ON APPRCH TO NDB, SMA ALMOST HITS ANOTHER SMA ON APPRCH TO SAME
NDB,

LEFT AREA AND RETURNED AND ALMOST HIT SAME AC AGAIN.



ASRSSYNO:

COMMENT:

-

COMMENT]1:
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212283

CF1 EXPECTED OPTION ON APPRCH, CLEARED TO LAND, ALMOST HIT AC ON
CLIMB

CFi WASGOING TODO BALKED LANDING WITH STDNT, TWR CLEAREDHIMTO
LAND,

EXPECTED OPTION, CONDUCTED OPTION, ALMOST HIT Mit. FIGHTERS ON
CLIMB.

214578

NMAC WITH ANOTHER AC WHILE PRACTICING SLOW FLIGHT WITH PRIMARY
STDNT.

NMAC WITH ANOTHEZER AC WHILE CONDUCTING SLOW FLITE WITH STDNT.
TRIED

TO GET OTHER FLT SCHOOLS TO PARTICIPATE IN REDUCING RISK. NO GO.

215216

CF1 AHS NMAC WITH HELI IN TRC PATTERN AT UNCONTROLLED AIRPORT,
VERY BUSY UNCONTROLLED AIRPORT WITH MUCH FLIGHT TRAINING. CFl
COMPLAIN

THAT HELI TFC OFTEN CUT THROUGH PATTERN ETC, CRASH WAITING TO
HAYPEN,

218498

CF1 AND STDNT HAVE NMAC ON FINAL AT UNCONTROLLED AIRPORT.

CFI KNOWS OF OTHER TRAFFIC IN PATTERN. IT CUTS INSIDE THEM ON BASE,
DOES NOT SEE IT UNTIL ON SHORT FINAL. HAD TO GO AROUND.

218912

2 SMAS HAD NMAC IN LAX SPECIAL FLT RULES AREA.

CFl AND STDNT HAVE NMAC WITH OTHER SMA AT SAME ALTITUDE IN LAX
SPECIAL FLIGHT RULES AREA.

219303

LOST RADIO IN PATTERN DOING T + G. HAD NMAC WITH LTT.

LOST RADIQ IN PATTERN WHILE DOING T+G. CONTINUED TO FLY PATTERN
ON FINAL, DID GO AROUND WHEN OTHER TFC WAS SEEN.

220704

CF1 IN MULTI HAS NMAC IN PATTERN WITH SMT.

CFI AND STUDENTS IN MULTI, NMAC WITH SMT IN PATTERN UNDER ATC
CONTROL

OTHER PLT SPOKE VERY POOR ENGLISH.
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COMMENT::
COMMENT2:

222164
3 ACIN A NIGHT TOQUCH AND GO PATTERN. 2 HAD NMAC.
STDNT DID NOT SPACE WELL IN PATTERN, OVERTOOK AC IN FRONT. CFi

HAD TO TAKE CONTROL.

222463

2 AC HAD NMAC IN MARGINAL CONDITICNS DOING IFR TRAINING.

TWO TRAINING AC ALMOST COLLIDE IN MARGINAL VFR CONDITIONS CON-
DUCTING _

IFR TRAIN BEFORE OBTAINING ATC CONTROL.

223611
ON FINAL APPROACH TAKES EVASIVE ACTION TO AVOID SECOND AC ON
FINAL.
TWIN ALMOST RUNS SINGLE OVER ON TURN TO FINAL AT CONTROLLED AP.

224045

2 SMAS HAD NMAC IN PATTERN

NMAC DUE TO CFI LETTING STDNT HANDLE AIRCRAFT TOO LONG. NEVER
ANY

RISK OF COLLISION.

224747

CFl WITH STUDENT HAS NMAC WITH TWIN WHICH THEN MAKES A SECOND
PASS.

AGGRESSIVE TWIN PLT GETS MAD AFTER NMAC AND MAKES SECOND PASS
AFTER

SLOW ACROBATIC HIGH WING.

225674

INSTRMT FLIGHT HAD NMAC WITH ANOTHER AC TKOFF IN OPPOSITE DiREC-
TION.

ON PRACTICE INSTRUMENT APPROACH TO LAND, AC HAD NMAC WITH AN-
OTHERAC

CLEARED BY ATC TO TAKEOFF OPPOSITE DIRECTION.
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Creshiss of Instrucsional Fiighes

ANOMALIES LIMITED TO CONFLICT/LESS SEVERE

204124

INSTMT TRAINING FLT TAKES EVASIVE ACTION TO AVOID CONFLICT ON
APPROACH

ON CIRCLE TO LAND WTTH SHORT FINAL, AC ALMOST HIT ANOTHER AIR-
CRAFT ON

APPROACH. STDNT UNDER HOOD UNTIL SHORT FINAL, CFI SCAN NOT GOOD.

209433

SMA HAS ENCOUNTER WITH AIR CAR WAKE TURBULENCE DURING INITIAL
CLIMB

CFI AND STDNT SHOOTING T+G. COMMUTER DOING PRACTICE NDE AP-
PROACHES TO OTHER

RUNWAY. ON TKOFF, THE SMA ENCOUNTERED THE WAKE TURB, 45 DEG RCLL
+ PITCH UP

2093522

HDG TRACK DEV ON IAP ILS APPROACH

ON LONG FINAL ON ILS {10 MILES) CFIl TURNED OFF LOCALIZER DUE TO FAST
TFC BEHIND. CFi TURNED BACK ONTO COURSE WHEN HE HEARD CLRN FOR
OTHER AC

216413

ALTDEY BY MULTL-ENGINE TRAINEE

STONT WAS CLIMBING TO 6500 FT, TOLD TO LEVEL FOR TFC AT 3500.
MISUNDERSTOOD AND CONTINUED TO CLIMB INTO OPPOSITE TRC PATH.

217116

LOSS OF RADIO RESULTS IN POSS NMAC, SEVERAL UNAUTH LANDINGS.
RADIO VOLUME TURNED DOWN WHILE IN PATTERN AT BUSY TWR APT. CFI
AND

STDNT DID NOT NOTICE UNTIL LATER.

218246

CFI INITIATES SIM ENG FAILURE v ON BASE LEG AT NONTWR APT.

CFI INTTIATES SIM ENG FAIL IN PATTERN TURNING LEFT BASE WHILE OTHER
TFC FLYING RIGHT BASE CUT OTHERS OFF IN PATTERN (AND AWARE OF IT).

222573

CF1 AND STDNT IN TFC PAT ACCUSED OF CLOSE PROX BY FAA OFFCL IN TWIN
CF1 HASSELED BY FAA EXAMINER WHO CLAIMED CF AND STUDENT GOT TOO
CLOSE IN PATTERN. CFT'S FBI AND FAA HAD BAD BLOOD OVER PAST EVENT.
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