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EXECUTIVE SUMMARY

METHODS

The National Transr.ortation Safecy Board (NTSB)
repoets all avistion crashes (“accidents® in NTSB
terminology) that result in death within 30 days,
serious injury, or substaatial damage te the aircrafe.

We use the term "crash” becanse it is a more acientific
term-—without the connotations of bed luck, ran-
domness, and copreventabilizy.

NTSB computes tapes for instructional crathes of
fixed-wing civilien airplanes during 1989-1992 were
zoafyzed. Crashes of belicopters, uleralights, ancd
homebuilt sircraft were excluded. For all midair ¢ol-
lisions during the four years 1989-1992 end for aff
ctashes during 1989 and 1991, two-page brieh from
NTSB describing the crashes were read and cegego-
rizad #s to the circumstances of the crashes and con-
tribucing fectors. The years 1939 and 1991 were
representative of che four-year period.

In additioa to NTSB daza, & key-word scaech of
NASA's Avistion Safety Reporting Systemn (ASRS)
é!-&?nglisgﬁo&mav s of
general aviation airplanes during 1992 and 1993.
These years were selecred because they were the most
recent for whick date weee availabiv; 164 reporrs that
miet study definitions were abseracted and categorized
in 2 manner similar to the crash reports.

RESULTS

5, NTSE Dawa: 19395-1992

Duriag the four years 1989-1992, 1226 instruc-
tional airplanes were involved in 1218 crashes in-
cduded in the NTSB files. The casualties inciuded 250
deaths, 128 serious injuries, and 270 minor injerics.

Midair collisions

Thirty midair collisions snvolving 38 instructional
airplanes occurred during the four years. They com-
prised 2.5% of all crashes of instructionai Rights and
accousited for 209% of all deaths (50/250). AR oc-
cuzred in VMC weather and during daytime hours,
beeween 0800 and 1959 h. Sixreen of the mainees were

piocs-in-command oa solo training fights; compared
with treinees on solo flights involved in crashes ocher

than midairs, thess pilots were younger (with a me-
dian age of 24 vs 34) but more experienced — e,

&Qgggnrngng’aggsx
private pilots undergoing advanced wraining. Aircrafe
involved in the midsir collisions included two heli-
copeers and two bi-wing 2crobatic airplanes. Visibil-
ity inay have been sfiecved by the angle or giere of the
sun in four cases, and in six instances the student was
receiving instrament training, in which the trainee is
usually under a hood (a vision-restricting device).

L NTSB Dats: Detalls of Crashes in 1969 and
199%

During 1989 and 1991, 635 crashes occurred,
involving 538 instructional aisplznes. The ndings in
chis section relate to the detsiled review of the craches
of these 638 fighes.

Fifty-one percent of the flights were solos of pilots
with studest centificstess an additional 5% were solos
of pilots with privare licenses who were undergoing
insiryction for more advanced ratings. Thirty-nine
percent of crashes occurred in coanecxion with dual
instroction amd 5% oa checkout Sights or biennial
ight reviews,

Phase of Sighe

The most common pheses of flight when the prob-
letn arose, determined by reading the two-page NTSB
brick, were landing (26%) and touch-and-go’s(19%).
The 118 crashes oa wuch-and-go landings included
79 solos and 39 with an instructor. The touch-and-
go'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 dieal
fiight {i.c., with an instructor aboard) was sbout to
make 3 touch-and-go landing.

Crsshes on go-arounds numbered 56, of which 27
{€8%) involved stalls. m..ialqm.rnau«qﬂnr!ag
go-arcunds. Fifteen go-around crashes followed simu
lated emesgencies.
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Circumstancos

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 scvempt to land. Twenty-one
occurred in connection with 2 simulaed emergency.
Crosswinds were involved in 109 cases of loss of contwrel
oa landing (48%) and nilwinds in 21 (99).

Stall was the primary cvent in 94 cases (15%). An
instructor was on bozrd when half of the stalls 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, rilwinds. Thirteen siman-
iated emergencies resuleed in stalls. The 31 facal sealls
accounted for 46% of all fatcl crashes.

Fuel starvation resuited in 74 crashes (12%), 29 of
which were on cross-country sslos. An instructor was
present in 24 cases, including 10 of the 14 flighs 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 other crashes in
the study.

Mechanical failure was che primary cause of 80
crashes (13%). The major problems wers unexplained
loss of power {31 cases) and filure of the landing gear
(13). Nine instrocrors mishandled the resulting emer-
gency, or even compounded it with an impropes
fesponse.

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

Carburecor icing downed 25 Bighes (4%), 10 with
instrucrors on board. 3 in coanection with rimulated
forced landings, and 6 on student crose-country 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 cccurred in L1 instances (29%), § 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 foel supply,
then were unable 2 restart the engine.

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

Pilets

The medisn total fiight tine was 43 hours for
trainees and 1552 bours for inscructors. Eleven in-
struccors had less than 10 hours time in type.

Eleven pilots with student Ecenses had more than
200 hours total time, sugpesting that many of these
“students” were ot still flying under an inseructor’s

.

The primary circumstances of dhe 84 crashes ea
C1Oss-COuRtry saios were fuel starvation {33%) and
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 obe or mote passeagers.

Pile performance

Poot cresswind correction was apparentin 79 crashes,
abounced hinding in 48, rudder misuse in 42, and poor
handling of sutfece 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 stadents 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 inadvertent stall/spin (15).

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



and recovery from bounced landings (35). Fifry-four
instructors det the student get so far iato an opers-
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
cmergencies and 13% of mechanical failures.

Tailwheel aizcrafz {61) were involved in only 9% of
all crashes, buc in 17% of noscovers and 79% of
ground loops.

Aizcraft with retracuable landing gear (85) consti-
rured only 14% of all aircraft, but 26% of the crashes
due to mechanical filure.

Crash outceme

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
should=r harness.

Nine percent of trzinees and 16% of instrucrors
known to have a shoulder rescraine 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 volunwry reporting system
and, therefore, not cepresentative of all incidaats, 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 atrention should be given w0 collision
aveidance during training flights in the wraffic pat-
tern, where midair collisions involving instructionsl
flights typically occur (Delacerda 1988). Avoidance
of midair collisions in VFR flight primarily depends
upon pilots 10 “sce and avoid” other aircrafe, a require-
mentwith recognized limitations (NTSB 1985, 1988).
Pilot broadcasts of position and intention do nos
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 feld is limited, were cach
involved in 2 of the 30 midair collisions, despite the
fact that they represzat only a very small percentage of
aizcraft ax sirports where students undergo ¢raining.
Pilots of these zircraft and students who shave their
traffic exvironment should taks cognizance of the
increased risk.

The ability to cope . th crosswinds deserves em-
phasis, since this appeared to be 2 factor in more than
oac-fourth of il 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 2 complicared
series of operstions in a foer moraents, often at high
speed and 2) not sffording the studeat the time
needed to reflect over each flight and identify any
dynamics of flight control usage frudder, aileron,

. clevaror, elevator trim, and flaps) snd power usage

(cthrottle 2ad carburetor beat) must be understood by
the student in relacion to landing rollout, transiton 1o
takeoff phase, and akeoff. Allowing touch-and-go’s
on the first fow solos is inappropriate unless sastery
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 criteria for determining when students
are ready to practice vouch-and-go’sdurizg solo fight.
glaﬂgnﬂ.ﬁm—pﬂs emergen-
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 selector in
the ‘off’ position os placing the mixture control in the
“idle-curoff’ positicn” to simulate a power failure “are
violations of FAA pelicy,” and that in the caze of
multi-engine aircrafe this shall aot be done below
3,000 feet (FAA, 1991) Seven crashes, inciuding 3 in
twin-engine airplnes, resulted from shutting off an
engine by such means, rather than reducing power
with the throtle. Furtheznore, although coatinuing
2 simulsted emergency approach below 500 feee is
similarly forbidden, it was clear that many ceashes
14 simulsted emergeacies terminated in damaging haed

landings or stslls cdiesc w0 the ground suggess that
landings.

Inseracsors need to set & good example, a fact that
should be emphasized in instracroe 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 face char one-sixth of chose
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 that
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. Flightinstructioa is che oaly cacegory of flying
that requires re-licensure by the FAA; every two years,

a flight instrector must obesin a aew cemificare from
the F ;Eﬁo EEQ%E
corsact 34&_8 E@ﬁ%ﬂug?%
tion transfer berween the two pasties. In addidon to
recertificacion courses, tesults 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 INSTRUCTIONAL FLIGHTS
ANALYSIS OF CASES AND REMEDIAL APPROACHES

A. DESCRIPTION OF CRASHES
OF INSTRUCTIONAL FLIGHTS

INTRODUCTION

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

Despize 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 instrucrors’ 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 flightz occur, identify factors involved
in such crashes, and analyze the relationships berween
the circumstances of the crashes and the characteris-
tics of the instructors and cheir trainees.

METHODS

The Nadonal Transportation Ssfery Board (NT5B)
reports all crashes of non-government aircraft that
result in death, serious injury, or substantial damage
to the sircraft. NTSB computer tapes fot instructional
crashes of fixed-wing sirplancs in 1989 through 1992
{the most recent year: available) were anslyzed. A
four-year period was selected o obeain 2 large aumber
of midrir collisions for analysis and 0 make the
resuits generalizable. Selection of cases was based

' The coding scheme is available from the investigarors 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
ukhralighe ot homebuik aircraft were excluded.

Cases included not only sadent pilots undergeing
their initial training bur also pilots holding privare,
commercial, or even ATF licenses who were underge-
ing odvanced training, checkouts, or sir carrier qual-
ficasion/proficiency trining. Indusion of these cases
was based, in part, upon the high crash razes of pilets
of air taxis and small commuter sircrafc (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 circumsrances and concributiag fezvors, includ-
ing pilot performance, errors contriburing to loss of
control, emergency bandling, training deficiencies,
and poor decisions.? These interpresations were coded
and combined with information on the data tapes for
the purpose of condecting multiple-varisb'e analyses.
The results of the czaes from this postion of the
analysis, described under RESULTS: Pare 11, consti-
tute the major part of the study findings.

Reading and coding dae circumstances described in
the briefs of 2lf of the crathes was sn extremely tizne-
consuming process; because of time and budget coa-
straings, the briefs were studied and analyzed only 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 pesiod with re-
gard w circumstances of the crashes (e.g., wind speed),
characreristics of pilets, and ourcome. The NTSB
investigations of 1992 crashes had 2ot been com-
plesed at the iniviation of this project; therefore, the
1992 cases were not chosen for review of the briefs.
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Denominator data on the number of instructional
Rights was mot available, makirg calculation of rates
impossible. Internal comparisons, however, permic-
ted identification of associations between circum-
stances of the crashes and characreristics of the pilots
and aircraft.

RESULTS

Parc I. NTSE Data: 1939-1992

During the four years 1989-1992, 1226 instruc-
tional airplanes were involved in 1218 crashes. The
crashes involved collisions with terrain, rees, fences,
etc., or with another aircraft, plus one fatal propeller
injury 1o on-ground personnel.

The casualiies included 250 deaths, 128 serious
injuries, and 270 minor injuries (Teble 1). Tweaty-
ane of the fatalities were occupants of other aircraft
iavolved in midair collisions with instructions! air-
planes. OFf the 1226 pilots-in-command of the in-
scructional sirplanes, 126 (10%} were kiffed.

The states with the Jazgest numbers of crashes were
California (150), Fiorida (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, a3 well as ti.e popularity of genersl avia-
tion, the many cases in Florida and Arizona may
ceflect the presence in those saes of large flighe

training cchools.  Alaska, where 79 of all geaend
aviation crashes occur (NTSB 1993), had only 47
crashes of instractional flighes, 4% of the total.

Midsis collisions

Thirty midair collisions iavolving 38 civilian in-
stiructionad airplanes occurred Jduring the four years.
They accounted for 2.5% of all the crashes of instruc-
tional flights and for 20% of all deaths (56/250).
Eight of the midairs were collisions betweea two
civilian inroructional sirplanes. Iz a ninch case, a
milicary airplane (not cne of the siccraft in the study
series) struck a civilian trainer; in both aircraft, the

Twenty-two of the 38 wainees involved in midair
collisions were with an instrucror, and 16 were on selo
flights. The 16 crainee: on solo flights were gevensily
mote expetienced than trainees not in midkir colli-
sions: 75% had ovez 30 hours total flight vime  a-
pared with 0% of pilots in other crashes on solo. Of
the 16 sofo pifots in midairs, 7 (44%) had privare
licenses, compared with 9% of solo trzinees in other
types of craches. Although more expericnced, they
were younger: The mediax age of these 16 pilots was
24 years, versus 34 for other rainees.

Ezcepe for four cases, the midsir collisions oc-
curred in or near en airpore traffic pestern. One of the
four cxceptions involved cwo private pilots in eraining
at the same flight school who were 8ying cross-

Tadle 1. ijwry Severily
Crashes of w Fights, 1889-1882
OCCUPANTS OF
NSTRUCTICRAL TOTAL NUnegEr
SLIURY ARPLANES OF PERTONS
- 8 % 8 %
Fatal 20 12.1 250 128
Serious 123 €5 128 &5
Minor 261 187 270 137
Nore 120 1A 150 22
TOTAL 1860 165.0 1978 100.0
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Tebie 2. Stes of Occurmrences
Crashes of instructional Fliights, 1689-1962

STATE #_| STATE 28 | STATE &
Alsbems 17 | Lovisiens 11 ] Ohio 35
Alasia 47 | Makwn & | Okahoma 17
Arizona 54 | Meryiend 18 | Oregon 21
Arkansas 9 jMassachusels 12 | Pennsyhanm a2
Califormia 150 | Michipan 55 | Rhode isiand )
Colorado 54 | Minnsecta 30 | South Cerclina 5
Connecticut 7 | Mississippl 13 | Souith Dakots 3
Dolgwara 2 Misasuri 28 | Tonnesosc 2
Forida 108 § Morkane 11 | Texss o7
Geoigia 1S | Nebraska 6 | Uah 19
Haveal' 2 Nevada 12 | Yermont 5
idahe 4 | NowHempshie 3 | Viginia -3
Knois 48 | Now Jersey 17 | Washingion 43
ndians 29 | New idmico 16 | West Viginia s
iows 8 New York 26 | Wiesconsin 20
Karsas North Caro¥ina 17 | Wyoming 2
Korducky Nor¥ Dakota 12 | TOTAL® 1219
*Bxcivdes 7 canos in Atlactic Ocesn, foceign counky, Pusrto Raco, or Lnknows.

country in formation. In sddition to tfis case, there  afterneon between 1600 and 2000 h — periods when
were three other cases in which pilotsaz the same flight the pilot’sabiliry tosee another aircraft may be dimin-
sc"o0l collided with one another. izhed by che sun’s angle.

In theee cases, cne sirpiane descended on top of The briefs indicated chat one mudeir occuired ar
anoiher — on final appcosch in one case, and inewo  sunset, sun in che pilot’s cyes was a facror in a second,
instances, onto an sirplane char kad just landed. and in & chird, the investigeror noted that sunglare

Two of the collisions involved 2 Pites (an scrobatic reduced visibiliry. ko 2 fourth midair, the sun was to
bi-wing sitplane), one of which descended onto 2 theleft of and in front of both aircraft, which collided
Bellanca on final; the other Piuts collided over the  while Aying parailel westerly courses.
cakeoff runway with a helicopeer. In another midair, Six of the midairs occurred during instrument
a climbing helicoprer collided with a Cessna practic-  training, which typicaily is conducted with dhe trainee
ing touch-and go's. urder a hood (two bricfs specifically mrationed thar

Al midairs occurved in VMC weather and during  the usinee was uader a hood). In 4 of these § instrument
daytime hours, becween 0800 and 1959 h. Figure ! wnaining cases, the other aivcraft was coming from the
shows that the midairs are more likely than other  right Ginstructor’s) side of the sirplane. One student was
crashes to occur between 0800 and 1000 h, orinthe  under 2 hood practicing “sir work mancuvers” with an
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instructor, whea bis Cessnz 172 was hit i the right
side by 2 military T38 going 330 knots 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 separationa to
2 aircraft that collided, although both were in coatact
with ATC; in 1 case, ATC was coatrolling 1 IFR
aircraft, but was apparently unaware of a VFR aiecraft
in the area before the two collided.

Each of the midair collisions is summarized in
Section B.

Pare Il. NTSE Data: Detalls of Crashes in 1989
and 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% weire solos
of private pilots whe were working toward a commer-
cial license (Table 3). Thirry-nine percent of crashes
occurred in coanection wich dusl instruction, and 3%
on checkour flighes or biennial fight reviews.

FRgurs 1
Percant Distributions of Tims of Crash
All Crashes vs Midair Collisions, 1989 - 1992

£1an Crashes Wl Midair Collisions

Percent

3 ® 12 % 16 i@

o 2

Local Time (00 i)
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Tabla 3. Phasa of Might by Yype of Fiight
Crazhas of instructional Flights, 1989 and 1591

STUCENT PRNVATE
$CL0 PLOY

:

21
12

geu~30A830 w8

TOTAL &

] Buooaswmwum —&Gom%

TOTAL % 513

~oBREE INSSR*

2r0w80uBES roBRY
-l
wib
o

£ Bnvcorcowen -ouaam
gus.

390

:

* Excludes 7 casas in Adlantic Ocsen, loreign: country, Puerio Rico, or unknown.

Phase of Hight

Phase of flight was determined by rezding the two-
page brieks; iedid not always coincide with the NTSB-
coded “phase® because it was based upen the pesiod
when the problem arose.

The moit common phases wer:. ianding (26%) and
weuch-and-go's (19%) (Table 3 and Figure 2). Al-
though the length of exposure w cach phase of in-
structional flight is aot known, it is obvious thar
certzin phases are aver-represented srnong the crashes
in relation w cxposure. For example, although there
are as many tokeoffs as landings, crashes were almost
4 times a5 commos oa landing as on takeoff.

In much-and-go jandings, the airplane does not
come 10 a complete stop before taking off agein; these
118 crashes included 84 solos and 34 with an instruc.
vor (Table ). The rouch-and-go’son solo constituted

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

Crashes on go-arounds numbered 56, of which 27
(48%) involved stalls. Five sirplanes seruck wives on
go-arounds. Fificen crashes or go-sround occurred
during simulated emergencies.

Circamstances

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

Losz of contrel on laading was the most common
type of crash, resulting in 227 crashes, oz 36% of the
entire series. Although com.on, they rarely resalted
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Table 5. Circumstanows of Crasiize by Type of Flight

instructional Flights, 1839 and 15%1
GIRCUMSTANCES STUGENT { PRIVATE PFLOT | OMROR
S0L0 CHECK- TOTAL
SOLO OuAL | moE | & %
L = 5 L 3 8t 147
Loss of controt - Takaoft s 2 15 ] 55 U
Loss of control - Landing 146 10 5 12 227 356
Fuct starvation 43 7 2 4 4 18
VFR o MG g 9 2 /] 7 1.1
Madair colialon & 2 9 1 18 a8
3 2 8 0 13 17
Mechenical lallure a1 ] 55 4 ) 128
Nounisin terrain -4 o 2 L 4 s
Gear up lending o ) -] 1 7 1.1
Carburetor icing 12 3 10 0 &S 89
Wire stike 8 o 4 1 11 .2
Other 4 2 18 o by ] S4
Uncieigrwined 2 i ;) 2 K] 4 s
TOTAL = R 49 29 838 t00.0

in sc.23us injury and oaly 1 proved faral. Within this
category, the largest subgroups were: ran off side of
runveay (69 cases), naseoves {52), hard landing (37),
and ran off end of runway (19).

Eighteen of the crashes occurred while executing &
go-around following an unsuccessful aterapt to hand.
‘Twenry-one occurred in coanection with a sismatated
ermergency. Crosswinds were involved in 109 caser of
loss of control on landing (48%) and cailwinds ie 21
(9%).

Loas of contral on takeoff resulted in 55 crashes,
9% of the series. Most commonly, pilots r2n off the
side of the runwny (43) oz off the end {8). As in the
case of loss of control on landing. crosswinds were 2
major factor.

Scall was the primary event in 94 cases {15%). An
inserucror weas on board when haif of the sulls oc-
curred (Table 6). Most stails were eakeofffdeparrure
(39 cases) or approach to kanding (28) stalls. Of the 39
stalls on cakeoffideparture, 23 oocurred or go-srounds,
17 involved crosswinds, and 8, wilwinds. Thirteen
stalls ensued from simulated emergencies.

The 31 fatal stalls accounted for 46% of all faral
crashes and occurred uader 2 variety of circumstances
(Table 6). An instrucror was present on 19 flights thet
cerminated in facal stalls. Details of the 31 fatal stall
cases are preseated in Section B.

Fuel scasvation? resalued in 74 crashes (12%), 29 of
which were oa cross-country solos. An instroctos was
preseat on 24 of the 74 flights, inciuding 3 instrument
training flighes end 10 of the 14 fights on which the
fuel selecror was set on an empty tnk. Nincteen
crashes occurced when fuel was adequate, but the
pilots misunderstood the fuel system or set the fuel
szlector for the empry tank. Four crashes subsequent
to fuel exhaustion terminared in faral sualls. These
weze classified in this cavsgory. rather than as “sull,”
because the lack of fuel was the precipimting problem.

In 51 cases, che fuel was exhausted because the
piloz(s) misjudged vhe available foel; Cessna airersf,
in which the bigh wings make visuslization of the fuel
difficak, 2ccouanted for $6% of these cases, versus
60% of ol ather crashesin the study. Eighreen percent
of the fuel exhaustion cases accurred in Texas, which
bad only 796 of all the crashes.

! Fusl starvation inchades bock fod exhaasrion, in which dhe siecraft is out of fuel, 2ad cker sirurcices causing inmufficient fisel ro reach the

eagine.
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Table €. Circurmtances and Quicome of Crashec ivwvolving Stslls

instructionsd Flighis, 1989 and 1901

T WONCATAL | FATAL
GIRCUMSTANCES SOLO DUAL® | 30,0  Desar*
Pracicing selsorapine | O 0 1 2
Telaoficepariure stall | 20 15 2 2
Approuch Risnding stef | 12 1° 3 1
Othor stall 3 1 ] 14
TOTAL 3% = 2 .18

1
2
15

2
47

TOTAL

SOLO _DUAL

2
114

13
18
&7

“Includes 1 blenniel Night review.
“nciudies 2 chocieides.

Crashes of Inaiuctional Fiights, 1969 and 1991

Tadle 7. Machanica! Feilures
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YYFE OF FAN.URE

Unaxplainad power loes

Gear tahure

Stuck or ielled vaive

Carburetor

Felkre

Oll starvaion

TheotledAbdure conivol asparation
Stocked by nubber seallakalr door
Dabris from msoges; lerge bug

Haal conirol iooss

Qi contarmination
CrankaheRibearinglpis! coed
Magneios wesl

Spartpiugs foulsdvom
Nosswhes! shimmy

Propalier came oft
Srmoks in cooipit

Miecelianoous
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*30 criahes w9re altelulod pricnatily 1 mechanical inlfure and in 22 other
2093 &nOIKAT CRIBS WRE prinery.
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Mechamical feilure was the primary causz of 89  piler. These midairs are included in the four-yess
crashes (13%), most of which ended in a fosced land- series of midair collisions described above in Pari |
ing with extensive damage to the sizplane. In snother  and Section B.

22 cases, there was s mechanical problem, but another gﬁnﬂgag 10 wich in-
facror wras considered the primary cause. The major  structors on board and 3 in coamection with sime-
problems were unezplained loss of power (31 cases),  lated forced handings. Thirteen of the crashes (52%)
and failare of the landing gear {13) (Table 7). Twelve  were caused by carburetor icing during cruise, a phase
pilots {9 of whoa were instructors) mithandled the  of flight when carburetor icing is not usually antici-
resulting emergency or even compounded it with an  pated. Throee cases occurred on climboat, 3 on de-

improper response, such as filing to feather the pro- scent, and 2 dwring rouch-and-go’s. Carbuzetor icing
pelier ou engine failure or reject a tskeoff when the  occurred os 6 student cross-country solos. In 12 of
elevator control was binding (Table 8). the 13 cases of catbureror icing during cruise, the

Midsiz collisions during these 2 yearspumbered 15 NTSB determined that the atmospheric conditions

iﬁlﬂmumglgﬂ.&trﬁro!ﬂw !ﬂaiﬁisggﬂﬁﬁug
dual instruction and 1 was 2 checkou: for & Convair

Tabia 8. Mislioncisd Emergencies

Crashes of Instructionai Fiights, 1962 and 1991
ﬁ "STUDEXT PR OR
CIRCUNBTANCES SOLO  PRNATE DUAL  CHEDK-ADE | TOTAL
mpropar use of
ATIIPArCy pProcecres 14 1
RPIOper roeonte Compounded
emargency 5 ¢ E] 2 16
TOTAL 1% s 2 s &r

Table 8. Crashes Reauiting From Simulnied Emergensiss
gﬁgdoﬁg.oﬁ
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case, this informarion was missing from the bried). Six
of the repotts included the remperacure/dewpoint

Wire strikes occurred in 11 instances, 5 of which
involved a simulated cmergency or simulated forced
landiag during dual instruction or a checkride. Of the
six solo students who collided with wires, 3 were
illegally carrying passengers.

Texiing collisions were reperted 11 times and
resuited in no injuries. The instructional sirplane was
moving in 6 cases, and in 5, was struck by aaother
aircraft while standing.

Otier crash circusmstances

Simulated emergeacies, in which a flight instruc-
vor simulated a power loss, electrical failure, or gear
system failure, led 10 49 crashes — predominandy loss
of contrel on landing and stalls (Table 9). (Because a
simulated emergency is usually considered » routine
pareof fighe training, it was not & separate category of
crash circumstances.) [astrucrors sometimes killed
the engine with the mixture at idie-cutoff, or by
shurting off the fuel supply, followed by difficeity in
restarting the failed eagine. In 3 instances, ol Cesena
152, the crew did aot use carburetor beat, and dhe
aircraft crashed. Three simulations were followed by
actual mechanical problems, and the crew couid aot
avoid & crash.

Wiads played a role in 232 (36%) of the instroc-
tionsl ceashes (Table 10). Crosswinds, in particutar,
werc 2 problem, contributing to 177 crashes, or 28%
of the sevies. They appesred to have contributed
36% of the crashes of student solos and 1924 of other

In the ceses where crosswinds were judged to have
been a factoz, wind direction usually ranged from 10
degrees to 90 degrees off runway heading, and wind
speed from S to 24 knots {Table 11). Rather than
using & crosswind component chart to calculate the
crosswind component for each case, the wind speed
and angle were evaluated selative 1o the expecience of
the stadent pilot, so chat in a few cases, wind speeds
lessthan 5 knots or angles greater than 93 degrees were
considered to have been 2 factor in the crash. In most
cates, the student appeared to have lacked the experi-
ence to make a successful landing, as most crosswinds

were within the skill raage of 2 typice! pilot.

feast 30 hours.

Pifot chsracreristics

Table 10. Winds i Aslstion 1o Circumetances
Crashes of instructional Flights, 1263 and 1991
CRCSIWIND

22 [+ 8
Loss of contrc-takeoft $0 3 1
Loas of control-landing 108 1 19
-] - | A
77 - 14 18

TALVAND  OTHER WiND*

Weather was typicaliy fair, with IMC condizionsin
caly 2% of cases, but adverse elements other than
winds contributed to 46 crashes. The predominant
facvors were clouds or fog in 17 cases, density altitode
in 9, and smoke or haze in 6.

Nighttime craghes were rare except, in the case of
air carrier pilots undergoing advanced training or
checkonts. OF the 5 crashes of sircraft capable of
carrying wose than 18 passengers, 4 occurred

between 2100 b and 0343 h. In one such crash at
0200 k, the instructor had conducted ground training
aBl day and the trainee had been withoue rest for ar

The NTSB reports routinely provide pilet age,
ratings, flight time, and other information specific ro
the pilot-in-command, who typically is the instruc-
tor, except when a trainee is soloing. In some cases of
dual 3astruction, it appeared that a rainee was re-
garded by the NTSB as pilot-in-command if be had a

§B§98§|

*Other wind conditions nchida & quats, 6 windshsars, & downdral's, 1 microburst, and ¢ Gust devil




ptivere license, owned the aircraft in whick be was
receiving instruction, ot was urdergoing a checkout
o bieanial Bight review.

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

Crathes of inotruetional Fiights

9% of the instructors were age 60 or older (Tzble 12).
Fifty-seven: percent of the student pilots and 58% of
the instructors were berwees 20 and 34 years cld.
Females coastituted 15% of dhe trainees and 5% of
the instructoes. There was no appesent relationship be-
tween paiot age of sex and the circumstancss of the crash.

Table 11. Numbar of Crashes by Wind Spsed and Wind Angle with Runway Heeding

instractional Fights, 1982 and 1991
WAND SPEEDE (knots)
WIND ANGLE WITH
RUNWAVHEADING | <€ 50 1894 1519 2028 TOTAL
1% ) ) 4 2 0 2
20°- 2 1" 4 1 2 20
20°- ) 1 { T § 1 1 22
40°- o 10 8 1 1 12
50°- 0 8 & 3 2 114
60" - [\ 6 & 4 1 19
70°- 1 9 5 2 0 7
80°- 2 7 5 0 0 14
90°- ] 4 8 2 ) 15
100°- 0 8 2 1 ] "
110°- 0 2 0 1 1 4
120°+ k' 2 £ D 9 4
TOTAL 8 &t 50 8 8 124
Tablo 12. Age of Studanis and inetructors
Crashes of instructions! Flights, 1589 and 1991
STUDEWTS™  INSTRUCTORS OTHER| TOTAL
AGE 8 % # % #
<20 -] (X ) - 4 0
20- 53 18.7 52 213 5 120
25 % 113 52 213 10 s8
30- 42 130 87 15.1 5 64
3s- st 158 23 2.4 4 7%
40- 39 122 17 70 10 o
45- 0 94 18 74 s 51
50- 5 47 18 74 1 4
35- 12 38 5 21 6 23
€0+ 18 Sg 22 20 2 41
TOTAL 320 1000 244 1000 81 625

*Exciudes i3 pliols whoss age was unknown.
*“Excludss traineas with private Ecanses, inckudad in “other.”

i
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The principal profession of 88% of the instructors
was “pilot” (Table 13). The profession coded for most
waiaces was either "business” (40%) or “student”
{32%).

Of the 386 tmainces for whom pilot informarion
wes provided, 34% already had private pilot licenses;
2% also had multi-eagine ravings, 2s had 843 of the
instrucroes (Table 14).

‘The mediaa rotal flight ime of the instructors was

1552 hours (eeana3124 h) (Table 15). Six instruc-
vors had fewer than 10 hoers flight tisne in the 90 days
ptiot to the crash. Eleven instrucrors hed less thae 10
hours experience in the type of aircraft flown at the
timecfthe crash ("time in type”); 4 of these 11 aircraft
sealled.
The median aumber of fight bours as an instruceor
wa2s 781 hours {maean=1384 h). Five instractors had
less than § hours of previous instructionsi time. Loss
of conwol on landiag occurred disproportionately
among instructors with fewer than 300 hours’ experi-
ence 23 an instructor.

The median votal Aight time of the trainees wes 43
hours {meane108 b}, 2ad 1996 had iess than 25 hours”
total flight time when they crashed (Table 15). Eleven
pilots with studcnt licenses had more than 200 hours’
total time, suggesting that maay of these “scudeats”
were not still flying undes on instracror’s supervision.

Of the 327 crashes of trainees with sesdent licenses,
39 (12%) were kmown to heve accurred on the first,
second, ot third solo flight (Table 16), cypically due to
koes of coatrol on landing.

Almost coe-fourth of the student solo crashes oc-
cursed en cross-country flights. The most common
circuraszances of the B4 craches o cross-country solos
were fuel starvation (33%) and loss of control 0a
landing {31%).

Piloes fiying with stedent licenses moy rot legally
carry pessengers, yet 23 crashes in the series occurred
when student pilots were carrying 1 ot more passen-
gers. Tea of these 23 crashes (43%) were facal {4 times
the overall fatality rate foz the series) and 12 (52%)
involved sealls. ‘Theee of the 17 wire strikes in the series
involved students who were flying with pessengecs.

Table 13. Principal Prciossion of Pliots in Crashes
instructional Flights, 1969 and 1891

PROTESSION | TRAMEES MSTRUCTORS
L s % s %
) 7 65 ) 73
Businges & 28 7 s |
Studert 3 B3 1 1.0
DoctorDentist 6 55 ) -
Police ‘ a7 0 -
Tescher 1 1.0 s 26
Enginesr 3 28 o -
Othwr i - il = 28 |
TOTAL 108 00| 2 wons

Tabio exiudes 418 pliots for whon profagsion or insiucion slstus
WAs Lo,

12
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Table 14. Alrplane Ratings
Crasnes of instructione! Fiights, 1989 and 1991
TRANEES INETRUCTORS

RATING 8 % 2 %
Norwe 5 s c -
Singlo engine
lend 123 318 40 183
Singts and muli-
engine land - -8 8 82

| TOTAL 388 100.0 248 1000 ¢}

mcmmmwmu

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

TRAWNEES MSTRUCTORS
HOURS » < ' %
<5 7 193 : .
25 130 %7 . .
50 9 253 . .
100- 32 8s . .
200- 13 3.4 2 08
300- 1¢ 37| 24 99
500- 8 211 & 236
1000- 2 65 1 6 258
2000- 1 cs | s4 23
5000- 1 03} 26 108
16000+ 2 L9 2 18
TOTAL | 973 100 242 1000

Exchrios 17 canes whers tolal e of NEICIor Skt URTOW.

** nk sppiicable.

Tabie 16. Type of Solo Fiight by Licenss
Crashes of inetructionat Flights, 1939 and 1991

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

First aoio 24 73 s - -} &7
Second or third soio 15 48 o - 18 42
Solo crozs-country 77 236 7 212 84 233
Otherorunepecified solo | 211 845 2 N, 2w &8s
TOTAL 27 100.0 3 WO 3¢ 100.0

i3
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Pilot performance

Specific pilot-relared performance facrors were in-
ferred for 86% of crashes (Table 17). The maxt
commeon pilot fecror, “lost contre!,” acted in half of
the crashes, is detailed in Table 18. Poor crosswind
cotrection 'was apparent in 79 crashes, a bounced
landing in 48, redder misuse in 42, and pooc hendling
of surface wind oc tushulence in 40.

Thimeen students crashed when they were lost; 8
who were lost had run out of fuel. Six of the loat
students hed not filed flight plaas.

Although it isstandard and recommended peactice
vo file o flighe plan prior to a trip, 34 of the 84 trainces
who crashed on solo cross-corniry trips (40%) had
not dene so0.

Imstructsr perfermance

I one-third of the cases, the NTSB investigazor
cited instrucror-related factors 2s contributory to the
crash. The most commonly cited factors weie inad-
equaie supervizion (77 cases), delayed remedizl action
{34), mishandled simulared emergency (20}. and in-
advertent stali/spin (15) (Table 19).

On the basis of review of the two-page NTSB
briefs, it appeared thar many of the solos reflected
inadequare training, peimarily in evaluation of cross-
winds and weather (69 cases), rouch-and-go landings
(48), ard recovery from bounced landings (35). In 54
cases, the instructor let the stadent ger so far into an
operational problem that the instructor could not
recover, or even compounded the problem. Nineteen

Table 17. Pliat Perforrance Facters by Type of Right
Crashes of Instructional FRights, 1989 and 1691

PRIYATE FROR
PROT SRIDENT PAOT BUAL CHECK- TOTAL
PERFORMANCE S$0LO 0LO RIDE 8 %
Foor prefiight plan 2 ] s ¢ e 09
¥mproper prafight 7 0 12 3 * 35
I Mishudgad Woding 2 0 1 1) 3 05
Used gear handie for fape 0 0 2 o 2 0.3
Did not fexthet prop 4] 0 3 e 3 05 }
Mishandiiad fieps 4 0 3 0 7 1.1
Minused mbdure 0 i | L1 1 7 1.1
Misjudgad fuel avalichie 28 4 S L+ s 60
Migixiged fus! syciem o o 1 0 1 02
Fuel sslscior ost wrong 3 3 7 2 13 20
westher 1" 2 - 1] 2 s
Poor hangdling of danslly 1 0 1 ¢ 2 23
Got lost " 1 0 0 12 1.9
Skxdent inaze ca controle 4] 0 2 L+ 2 6.3
Acohol 2 0 [+ ) 2 0.3
Falure 10 300 end svoid 8 2 12 2 23 33
nulficient shiuds 2 o 5 0 8 1.3
Misuaed brakes S 6 1 (¢ 8 19
Dig not use card hest 1" 2 8 e 21 33
Lost conirol® 260 15 2 14 321 502
Oher 8 2 is 1 -7 4 42
Not & fscior 22 3 K11 ¥ -] S 40
TOTAL 827 33 249 2 83 1009

“Son Tabls {8 for cetaiie.
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Crashes of Instractional Flights

Table 12. Piot Errors Lesxilng to Loss of Control on Takeo® or Landing
Crashes of inatruclional Flights, 1989 and 1991

alme aconmadooaoouoo@
Erve ZvulBRLG303e820 g

Bhoorw we«3a333nwsnwvon

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

Tabie 19. Flight lnstructor Factors Cited by NTSB
Crashas of instructional Flights, 1889 and 1881

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) It which
no inatrucior isciors wore Sied.
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Crashss of Josvoctional Fisbes

crashes occurred becanse che CFI did not anticipetea
student’s hasty action. Ten crashes occurred when the
CFls simulated forced landings in areas that did not
afford safe landiag places, when the simulated emer-
gencies turned into res! oaes.

Airplage charecsegistics

Mostofthe aircraft (94%) were single-engine train-
ing planes such as, Cessna 1505, 1525, and 1725 and
Piper Cherokees; rwin-engine planies constitured 6%
of the series. Twins were over-involved in crashes, due
w0 mechanical failure {13% of mechanical failures
were in twint, compared with 5% of crashes from
other causes). This is probably because loss of control
on takeoff or landing, which acoounted for 44% of ali
crashes, and an even greater peoportion of crashes
involving inexperienced students, was much less com-
mon in twins, occurring in only 10 of 39 cases (26%).

Nine of the 39 crashes of twias (23%) resulved from
simulated emergencies, in contrastto 7% of the crashes
of single-engine aircraft.

Tailwhee] aizrcraft (61) weze involved iz 9% of all
crashes, 17% of aoscovers, end 79% of ground loops.
The 88 aircraft with recractable landing gear consti-
tuted caly 14% of all zircraft but 26% of the crashes
due to mechanical failure.

Cerush outcomne

The likelibood of 2 crash having fatal resules varied
dramacically with the circumstarces (Table 20). The
kinds of craches most likely to be fatal were VFR into
IMC (crashes in instramen: metcorological condi.
dons when flying under visual figh: rules) (71%
faral), midair collisions (44%) and scalls (33%). In
coutraer, less than 1% of the crashes resulting from
loss of control on landing were faral.

The total aumber of cases in which 1 or more
penons were killed was 67, or 11% of ali crashes. The
likelihood of being fatal is related to the number of
occupants of the aircraft; in order w avoid this bias,
the foilowing farality rate comparisons are for the

Tabdle 20. Injury Severity by Circumeiances of Crash

instructional Fiights, 1989 ang 1991
BURY TOTAL
CICUMSTANCES | NONE MINOR 3JZRICUS FATAL ! @ %
FATAL.

Stali 6 ie 8 n " 30
Loss of conirol - 48 8 i ] 1 55 18

Takeol
Loss of control - 200 21 8 ] 227 04

Lardling
Fuel stanvation 45 19 6 4 74 54
VFR irto REC 0 2 e & 7 7.6
Mideir collision 7 1 2 8 18 444
Taxding/standing 11 0 0 0 " -
Machanical 44 19 13 & 80 50

fallure
Hountsin orrein 2 1 e 1 4 250
Geear up landing 7 1) 0 [+ 4 -
Carburelor icing 20 & 1 4] 25 .
Vire shiln 4 1 2 " 182
Other 8 4 -] 24 . T3
Undelermined £ £ 8 4 £ 100.0
TOTAL 432 - ) 40 8?7 X 10E




Cresbes of Instructisual Flighe:

Tabis 21. Fectors Refaind to Pllot Survival
Crashes of instructional Flights, 1969 and 1991

FA.OTS PLOTE  CASE FATALITY

NVOLYED" KILLED RATE (%} PYALUE

4.0 0.0t

54 83

11 33 <@

48 8.1

6 iS. <020

54 0

24 8.0 <0.01

o X

“Tota! razy vary within greups due 10 missing duts.

pilat-in-cormnand. Sixty pilots-in-coramand (9.4%)
were killed. Table 21 thows that the piloz was more
likely to be killed if:

o the weather wa: IMC (40% Sazality vs 9% in VFR
crashes, p<0.01)
o postcrash fire occurred (33% vs. 8% if no fire,

othe aircraft was & twin (15% ve. 9% in single-
eagine planes, p<0.20)

» the pilot was not restrained with a shoulder har-
acss (15% vs €% of those restrained p<0.01).

Information on availability and/or use of shoulder
restraints was missing for two-thirds of casce. Nine
percent of trainees and 16% of instructors known to
have a shoulder restraint aveilsblc were not wearing i
at the time of che crash

One crash was precipitsted when the instractor
opened the doot to retrieve his Sapping seathels,
coraributing to the snudent’s loss of concrol on tkeoff.

Reflecting the fact that aircraft damage is 1 of che
criteria for NTSB iavestigation of a crash, 83% of the
sircraft sustained serious damage, and on additionsl

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

DISCUSSION

Unsil sow, there bas been little knowdedge sbout
tional flights occus, excepe for individuel case deserip-
tions. This research provides information ox factors
relared to crashes of instructions! ighes and should
be uscful for impeoving flying snd decision-making
skills, noc only of stadents and instrectors, but alo of
furure pilots ar all levels,

Srudent solos in thiz scries of crashes ilhastrared
several eypes of problems that geacrally are not recog-
nized, including carrying passeagers (in violetion of
federal aviation regulations), misndesscanding the dy-
namsics of touch-and-go hadiags, inadequats planning
and peefligh fuel checks, and failure w Sl= Sight plans.

Even on & dual flight, most of the piloting errors
may heve been made by the trainee, who cypically
would have heen a1 the coatrols; the iastructos, how-
ever, is expecter to ciosely monitor the student and o
be abie to avert a crash.



Cravbos of Fustractionsd Flighes

The involvement of flight instructors in certain
types of wraining-flight crashes was surprising. Direct
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 20 monivor
the fuel supply while in flighe, or feikure to realize that
the fuel selector was set to an empty tank.

in the majority of flights that terminated in midsir
collisions or fatal sulls, an instructor was in the
airplane. These 2 categories of crashes comprived the
majority of all fatal crashes. The involvement 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
hazardous way. Thercfore, a greater focus on training
instructors and improving the quality and resules of
their instruction may be an appropriate cutcome 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 eazly avistion knowledge
and;ndgmemshllsmapmdnaofboththeﬁight
training program and their instructoss’ 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 fying 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 exhance the safety of
licensed pilots.

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 their apparent
importance. Cases were chosen to be ilkustrative 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 safls and alf

Midair collisions from all 4 years, 1589-1992, are
included, rather than being limited to che years 1989
and 1991, as in the case of the other categodies. This
was dore to obeain an adequate number of collisions

of this important type.

(31 cases from: 1989 and 1931 instructionsl crashes)

33-hour scudent piloe cartying 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 sealled and sircraft dived into river.



Coavbes o Fmeraetional Fiighs

Fatel Seafls (contiewed)

3-28-89 #2082
4-15-89 2757
5-4-39 #1098
9-6-89 #2257
$-19-39 #1720
10-14-89 #2040
5-5-91 #1856
5-2691 2194
7-591 #1330
Dsal:

4-65-89 #1303
4-12-89 #2103
5-9-89 #1304
$-22-89 #402
6-25-89 #2369
7-2-89 #2101
8-i15-89 #2173
{-2-91 #idl
2-291 #1957

2-25-91 #432
3-2791 #3281

46-hour student piloz solo in C-154 in partesn made Right path erratic in altitude and sirspeed:
33-hourstudent in C-1 52 killed ins approach-to-tanding stalf while srempting S-turns flor spacicg
bebind snother sircnaft.

Both 120-howr srudent and passenger in Acronca 11AC killed in takeoffideparture stall afier Jow
palses over gIass surip.

93-bour student, 93 hours M/M, kifled in AA-5B staf out of byse-co-final turn on third anempt
 land in 18-kngt crosswind.

34-hour student pilot with 16 M/M doing wuch-and-go’s in C-150 with pessenger; stafled and
30-hour student on first supervised solo in C-152 left pastere aftes second landing, stlled inco
97-hour student pilor with 71 hours M/M ((PA-38-112) killed in scall. NTSB charscterized stall
as intentional.

30-hourstudent with 23 hours PA-28-140, buzeed hishome, rolled inverced from stesp bank; faral
crash.

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

1500-Sour CFI giving dual in C-150 10 3 CFTapplicant. Witneyses saw aiecraft pivch up and then
nose down. Both piloss billed.

1592-bour CFi, hours M/M unknown, giving sczplane training in Lake LA 4-200 w0 another
4800-hour CF1. 600 M/M, giving crevwr coszdination training in PA-44-180 to two other pilots;
Part 135 traiciing by 4000-hous ATP with 30 M/M, in DC-3. Two pilozs and one passengerkifled
in saallspin.

Privare pilot practicing in C-152 stalled i rurbulence and windshesr in the traffic persern; pilot
and passenges kilind,

Experienced CFl doing rouch-and-go's with studeatin C- 150. One kilied and 1 seriously injured
in stall/spin in firse gust.

1024-hour CFl gave simalarer! engine failure in C-152; xodent suddenly pulled aose up into stali.
2517-bovs CFT with 420 hours M/M stalled sttempting go-eround in C-172 from spowy,
1500-foot ruaway. Three on-board; student kilied.

130-hour private piloc with 13 hours M/M started wakeoff phase of touch-and-go wich 400 feet
ruzwsy remaining; 3 killed in takeoffdeparture stall, C-172.

334-bour CFI and student flying C-152 killed in approach-to-landing stall, on final appeoach.
Aftes purchase of Beech 58P, owner-pilot hired CFI with 1000 bours M/M to 8y with him uacl
cwner peoficient. Boch kified in spin into terruin.

5-18-91 #1785 2401-hour CFl with 1 hoor M/M giving training to wife of ownes of PA-24-150. Boch killed in

accelerared stafl.
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Coazlies of fnvrureisac! Nighe

Fetal Sealls (continocd)

7.28.51 #2054 1505-hour CFl, with 2 private pilows, giving mountain fying training in PA-28-181, obeerved in
climbing tarn, sudden descent, in mountain canyoe. All 3 killed.

8-7-91 #2085 4502-bour CFl giving dusl i PA-28-140, started spin too Jow; 2 killed crashing inwc serrain.
Sceatered dlouds 2150 fet above crach siee may have been 2 facsor.

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

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

-16-91 #2010 250-hour privare piiot with 167 M/M receiving dual in C-310 for muki-engine check ride.
Aircraft was obeerved below 3500 feet AGL gliding with gear and flaps exvended: power added.
then reduced; aircraft snapped into spin, recovery impossible. Two fatal.

2131 #2079 540-hour CFI wich 168 hours M/M giving introductory lesscn; seen dlimbing secply st low
altitude; then diving into ground. Both occupanss killed. CFl certified 7 months earfier.
12-28-91 #2121 Night commurer training, Beech 1900, instractor pilot disabled atitude indicator, then in
addition, on procedwre wars. simalared engine failure. Captain traine: foii disociented, ssked IP
to take over control; IP refused:; loss of contro! into ocean. Three fatal.

SIMULATED EMERGENCIES
(Examples from 49 instructioeal crashes in 1989 and 1991, listed by crash category)

Single exgine sirciaft

Stalls:

1-1691 #53  312-hour CFl with 11 bowrs M/M reduced power to idle on dovmwind; when artempring
go-around PA-28-140 salled inso wess. Five-knot tilwind may have contributed; aircraft wes
Over gross weight.

2-25-91 #259  21-year ol imstructor, 387 TT and 346 M/M, simulated engine failure on climbout resuking in
sull-epin in PA-28-161. Six-knot wilwind may have compounded sitarion.

7691 #3538  6340-hour CFl with 20 M/M, “pullied the engine” in BE-77 1o simulate coacrgency; sircraftcould

81691 21156 685-hour CFl with 96 hours M/M ctalled demonserating turn back w0 runway in simalared
emergency, Champ 7GCAA.

3-20-91 #870 Very experienced CFI let 2-hour studeat in C-172 5>t simulared forced landing recovery
150-200 feet AGL; stadent pulled up nose and ssalled.

12-28-91 #1770 500-hour CFI retracted aps on go-around from power-off Lpproach; C-172RG sralled into
grouad and cartweeled.

Carburetor ice:
1-17-91 #59  On simulased forced kanding pracrice in C-152, crew did not use carb heas; carb ice prevented
dimbout snd sircraft overturned kinding on uneven ternin.

Wire steike:
5-18-89 #369 C-152 kit wires on go-around following simulaced forced landing.
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Simxistod Emergencizs (continsed)

4-13-91 21465 Praciicing ground reference mmaneuvess in C-177RG, 530-hour CF with 55 hours M/M gave
field.

Leas of coatrol a2 takeeff

9-11-91 #789 426-hour CFl in C-152 simulated engine failwre; total power loss occurred and aircraft made
successful forced landiag. Afver engine started, CF1 atrempred vakeoff from unsuitable cermin and
crashed.

Loes of contrel on landing:

£9-89 #73 292-hour CFL in C-152 shut off fuel to simulate engine filure; could not resmart. Aircraft landed
shor of road, hic fence.

3-22-91 #988 CFlgiving BFR in C-182 pulied mixture to idie cusoff on approach. Owmes/pilox tried to add
thrattle to make runway; aircaft hit near runways and nosed over.

Multi ongine airceft

Stalls:

11-1691 #2010 250-hour private pilot with 167 M/M receiving dusl in C-310 for multi-engine check ride.
Aiscraft was observed below 3500 feet AGL gliding with gear and flaps extended; powrer added,

12-28-91 #2121 Night commueer wraining, Beech 1900, instrucror piloc disabled attitude indicator, then in
o take over control; IP refused; loss of coatrol into oceen. Three facal.

© Less of coatrol e landing:

24-89 #360  After short field takeoff in PA-44-180, CFi idled left engine. Student recarded right throude,
Jowered flaps; CF] rook conwrol, flared v00 Ligh, collapsed landing geer on bard Janding.

Fusl starvations
10-8-91 #2167 9500 hour CFl with 16 hours M/M lef fael selectar in C-337 on wrong tank: following simulared
engine-out landing, tan out of gas on takeoff, made forced landing in cornfield near aizport.

Mochasicul failure:
1-23-89 #158 785 bhour CFI with 46 hours M/M simulared power loss right engine; on approach polied gesr
go-around becanse zight prop not feathered.

Odhen:
3-24-89 #531 CFlwith 130 hours M/M shut dovn leftenginein PA-34-200, told soadent 1o make single engine

landing on 2600-foot dirt runway. Studest high and fasz or find; on atempted go-eround,
aircraft would pot cimb en § engine.
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LOSS OF CONTROL IN AIRPORT SUEFACE WINDS
(Examples from 232 instructional ciashes from 1989 and 1991)

Crosserinds

03-24-83 #231 1200-hour CFI giving dual in a C-172, tried to take control of aircreft after student drifted off
cearerline in crosswind. Stadent would ot relinquish control; aircraft collided with a 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 hic a sign. Winds
260 3t 9 knots.

07-29-89 #1806 30-hour student with 17 hours M/M on short final for ranwsy 27 in C-172 when be noticed 2
crosswind (199 at 13 knots). Trying to cope with crosswind, studens let high sink rate 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, aircrafc yawed left, veered off runway, crossed s clesrway and swopped
in a plowed fiedd.

11-26-91 #1751 22-hour stadent aemapting takeoff in C-152 on runway 7, winds 030 at 8 knots. Scadent lost
control, retarded throtte, misused rudder and beakes, 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 not dimbing propetly nor providing full powes;

sealled in arn avoiding obstacle.

08-27-89 #1361 39-hour srudent with 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 student landing on runway 22, winds 360 at 15 knots. Aireraft bounced, drifted

off runway, fieer over diach, stalled and nosed over.
03-15-91 #91 56-bour stdent with 27 hours M/M, landed C-152 oa runway 2, winds 210 a 6 knots. Pilot

landed sormally, but pulied back on yoke and sircraft bellooned, porpoised, and collzpsed nose

geat.
03-21-91 #2143 34-hourstudent in C-152 sensed too fast on final co ranvway 8, winds 300 at 5 knocs. Studen: tried
to exvend flare co dissipae airspeed; sircaft bounced and landed hard.

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

Solot

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

1-29-89 #3537 C-150 and C-172 both doing rouch-and-go’s 2z uncontrolied airpors. C-150 landed on top of
G172,

2-10-89 #136 Duringlanding phax:. left brake bocked for 41-hour student flying PA-38-112. Aircraft veered 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.
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Towth-and-Ge's {coatiaved)

£-22-83 #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 mnway, nosed over.

12-hour student practicing in T-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.

Dual:
1-7-89 #2226

1-25-89 #98
2-3-89 #1
7-27-89 #2167

8-83-91 #774

CFl giving dual in C-172; dight nilwind and snowy runway. Airceaft drifved lefe off runway and
nosed over in snow.

Privace pilot receiving dual in Commander 132TC baaked seecply w0 land on ranway ceatestine;
hit a wingtip and bent wing.

2215-hour CFI with 165 hours M/M giving reatal checkour 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 2109

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 attempe @ turn back to airport. Pilot kiled.

103-hour studdent in Beech 77 deing salo cross country radiced that eagine losing power. Piiot
sounded panic-stricken. Aircraft crashed into pond; piloc killed. Left wing fuel cap was unfastened
and lyirg oa wing in fight: feel siphoncd 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; pilot 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




Tresbes of Tucseacelanal Figher

Fael Starvatiaa (continued)

7-27-89 #2167 Following preflight inspecrion, student wid CFl thax aircraft needed fuel; CF 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 on final approech doing touch-and-go’s, landed
shott. Engine had run 4.6 hours without refoeling.

3.2-89 #1856  47-hour student with 29 hours M/M, flying C-150, got lost after rerursing w sirpore with radio
peoblems and not refueling befose secting out sgain. After 4.1 hours, engine quit due to fudd
exhaustion.

11-14-89 #1327 30-hour student on solo cross country in C-150 goc lost; eventmally wes guided by FSS back o
departure sirport, but ran out of gas and landed in an oil fizld pipe yard.

1-6-91 #289  4900-hour CFI with 4300 hours C-150, arempsed introduccory flight in C-150 with empty
canks, Aircraft crashed 1/4 mile from end of takeoff runway.

6-13-91 #1024 44-bour sudent with 30 howrs M/M ran ot € gas doing touck-and-go's in C-150; on climbout
ran out of foel and entered accelersred s2all 0a tumback © runway.

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

Lot peoblem develsp o fan

7-9-89 #3593  9100-bowr CFl with 10 M/M gave stadear simulsted engine filurc in PA-38-112. Student
pesformed emesgency procedures bus war 100 bigh on final w land on rugwsy. CFI then wok
control and stalled die aircraft stwempring snother 360-degree turn.

8-22-89 #1988 645-hour CFI wich 100 M/M did aot correct flar approach in Bellanca 8XCAB. Traince saw
powes lines 02 short final and raised nose; high sink rate developed and sircraft hit 2 parked truck
short of the runway. CFI said he did not apply power because of “sircraft pitch-up tendency.”

9-29-89 21319 Two CFlsgivinginsmuction toeack other in shor field lendings, in C-182. One CFI noticed thar
high desceat raze had develaped on shost fnal, tald other CFI to apply powes. Flying pilot did not
sespond snd sizcrafi landed hard, PIC CFI said be could have prevented crash ifhe had not delayed

ing action.

§-12-91 2929 1039-hour CFl with 374 hours M/M doing touch-and-go’s in PA-38-112 with student in
10-knot left crosmwind. Ox tabeoff, sircraft drifted lef; CF wold student to apply right rudder,
but left drift continued. CFI applied right radder but aircraft pivoted onto grass.

9-1-91 #2242 2062-hour CF! wich 1450 M/M giving dxal in C-152. Studenc landed hard and aircraft bounced
about 20 feet intwo air. CFl could rot recover from the bounce before the airceaft stalled.

92091 #4570  5175-hour CFl with 2000 M/M gave 2-hour studes simulsred foeced landing in C-172. CFJ had
student start seoovery 150-200 feer AGL and studens stalled the sircrafe; CFl could not recover.

12-7-91 #913  1940-hour CFI with 6 M/M gave student in PA-15 emergency landing or sed strip; 30-degree
crosswind at 14 knots. Before CFl could recover, aircralt veered off sunway and nosed over.

12-28-91 #2121 Night commuter training, Beeck 1900, instrucsor pilor disabled srtirude indicaror, ther in
addidon, on procedure tm, simulsted engine failure. Captain wainee kht discriented, asked IP
to take over control; IF refused; loss of control into ccean. Three focal.

Did aot emticipate improper hasty actisa by stodean

3-12-89 #263 5iB-hour privas pilot with 57 houss M/M receivieg instruction in PA-34-220T, inadverteatly
recracred gear while laadicg.
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Mighe Instracoor Performaace {(centiazad)

£2:89 2120

4-10-39 #436

3-19-81 8429

1-14-89 #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-35-112. 4-hous student starved tabeolf roll with lefe
ailecon into 13-knot left crosswind, but relsxed sileron pressurc. Whea CFI wid stodent
recover.

559-hour CFl with 94 M/M making low approach with student in C-2 52. CF instrucsed student
o add power to goaround. Instead, the studient raised the aircraft nose and the right wing dropged,
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 throtde w go around. Forced landing.

STUDENT PILOT CARRYING PASSENGER
{Examples from 23 inseructional crashes from 1989 ead 1991)

268-hour student in PA-24-180 ok off with feel selecsor 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 aiecralt hic
“l: "tﬁl -

23-hour swadeat flying PA-28 with pamsenger crashed ineo trees afeer depesting sizpore in fog,
deizale st 0400 hes. Pusenger kilied; pilot had blood sicohal of .085%.

61-bour stedene 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 pecrenger; stalled and
crashed on takeoff phase, both kifled.

137-hour student pilot in Acrenca 7EC stall-mush while helping passeager spoc alligacors.
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 instroctional sircraf;1989-1992

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

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



Oraeloy off nstrcwiocal Fligln

Midzir Collisions (ceatinved)

11-5-89 #1997 1600-hour CFI wich 200 M/M doirg touch-and-go’s with student in C-172 ar uncontrolled
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 peoplc
killed.

2-3-90 #3895  147-hour private pilot with 49 hours M/M concluding cross country in PA-28-161, made keft
bese. While PA-28 on finsl, AA-1A cut inside on closer left base, ovcrshor final slightly, and prop
and nosewheel hit tril of PA-28. Both aircraft broadcasting posivion: ?A-28 pilot kifled, and AA-
LA pilot could not recall desails 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 tam wich no rotiout climbing out from crosswind and
wrning dowawind. C-182, which had reporsed NW iair, and been cleared 1o enter lkeft
dowawiad, reported odher side of airpoet and was also cleared foe right downwind; che 2 sircreft
collided 2 miles north of airpors; 3 killed. C-182 did not enter downwind sbeam runway midpoint
and C-182 pilot teseed positive for marijuans.

3-90-90 ATC working traffic on aorth and south runways on 2 different radio frequencies. 1135-hour CF1
giviag dud in C-152, plannad wouch-end-g0’s on south zunway, where 2 other Cestnas were
alreadyin patscen. A banner towing siecraft radioed oz north frequency and was clesred v 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 faal.

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

7-23-90 #1826 CFl giving instrument dusl in PA-28 was clisobing ows 0n course of 282 degrees, & 80 knos. A
PA-60 was cruising at 2100 et mel s¢ 165 knos, course 258 degeees. The PA-60 converged on
the PA-28 from the right rear; the PA-28 coaverged on the PA-60 from its lower left forward area.
The aiccraft collided az 2100 feet sad 2l 3 pilocs were kified. Neither sircraft had obesined ATC/
radar assistance.

8-19-90 #2190 271-hous CFI with 114 hours M/M. giving dual in C-172, which was flying a course pazallel 20
a PA-28RT-251, which wes configared for sow flight with gear and flaps down. Cessna flying
bster 2nd bit Piper with left wing, severing suthoard poction of Piper right wing. Both aircrak
fiying toward sun. Collision killed 4. (No ATC informstion)

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

2391 #294  Ceszna 182 climbing out with 4 skydivers convesged laterally with zpproaching instuctional
PA-28-140 sboat 1.5 miles from sirporc. Aiscraft 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 sirport, C-172 involved in midair ar 2,200 feet with VFR aircraft cruising on VFR flight plan
and not in ceatact with ATC. Two in C-172 killed.
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Midair Collisions {contimend)

6-1-92 #3548

7-7-92 #2170

8-27-.92 #679

Nea-facal:
1-10-82 #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 dusl in C-172 returning 1o uncontrolled sirport a2 2500 feet ms; 2 C-182
was also inbound vo airport ax 1500 feet. TRl in C-172 told C-182 he would circle and follow C-
182; C-182 pilot ssw C-172; laser locked our right window and saw C-172 convesging in
dexcending right turn. Lof wing of C-172 hit right 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, in bricfing
repdacement, did aoz poincourinbound C-172, which aever reporsed on downwind as instroceed,
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 touch-snd-go’s with student in C-150, broadcasting
incentions o 122.9, the current CTAF. C-182 made right traffic for seme mnwey snd turned &
bigh final. C-150 cipped C-550 as C-172 rurned lef: bace to fimel. C-182 pilet kied

20,700-hour CFl giviag dual in Bellanca ?2GCBC beoodcesi position on finak Pirs pilot
azrounced potition oa dovnwind. Pitts overcook and landed oc Bellanca on shoet final.
27-bour student flying C-150 landed on twp of tandiag C- 172 22 uncomrolied sirpore. Bosh 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 2
53-hour stadent piloc and gave it a clesrance 20 land, insending the cearance for saother Cozna.
The C-152 and a C-130 coffided about 20-30 feet AGL o0 fiaal,

C-172 in which 440-hour CF] giving inkrument training collided “in flight” while "maneuves-
ing” with a waining C-152. C-152 retumed wo home sirpors C-172 made forced bading.
C-150 being flown by 27-bout stodent was on finsd st dusk whea ix was hit on epper cockpivand
right wing reot ayes by Jow wing sircraft chax had turned to final. Neither pilot sew other. (No
information o radic peocediares)

3232-hour CF1 doing sitwotk i C-172 with student under hood; righe side of engine hit by
milivary T-38 vertical stabilizes. 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 2 213-hour "commercial” pilot and 2 67-hour privaze pilot collided i a
flighe school wraffic pattern at an uncoawolled sirport on & cieer day. These were 7 sircraft in the
pettern and radio frequency was ssturated. One sircreft is described as in the patseen, the atheson
2 go-arouad. Pilots loet vizust coneact with cach ceber.

Two flighe schoo) PA-28-1615, operswed by privere pidots wish 83 and 75 hours respectivly,
collided while approachicg sitport ender pesitive comtrol. Propelier of 1 hit bottom of other’s
subilizer. Both aiscraft did touck-snd-go’s following incident.

50-bour studeat pidot in PA-28-151 had just ouched down when 2 €9-hoar stadent pilotin ¢
C-150 with 1 hour M/M landed on top. (Apparentdly the sirpor: was unconcrolied)
7200-hour CFi with 5100 houts M/M giving praciice instrument spproaches % commercial
pilot, under ahood, in left seat of Convaiz 600. A developaental conzrolier was controliing traffic
undes supesvirion and cleased a Brech 1920 crocs the area svor below 2400 feet. Aircraft convesged
and collided. after B19 piloz tried to avoid Convair. ATC had mot nocified eicher sircrafi of other's
position.
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Midsir Celliziess (continued)

1i-22-91 #1893 1657-hour CFl giving dual in C-150. made close-in baszieg; 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 airpart; cleared to fand

from aright 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 werrsin.

11-11-92 #9762 3,500-hour CF1 with 1500 M/M givieg dual in C-182; made improper taffic pattern entry and
collided with C-150 fiown by 590-hour CFl with 43 hovrs 1M/M/, giving flight check. C-150 was
wolling owt of tumn om climb to dowawiad; left seat pilas saw the C-182 approaching fram
behind and to the left, pulled nose up sharply. C-132 resr sexz passenger alersed 182 crew, which
wade sharp left curn. (Ne infouanasion in report on communications; airport spperer:dy

uncontrolied)

Notee 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 Adainistration.
This section presents more denails on some of the
specific problems identified and focuses on how che
resules can be disseminated by the FAA 1o the aviation
cornmunity, 2specially flight instrucrors.

HIGHLIGHTS OF THE CRASH REPORTS

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

* crosswinds 2t the airport (220 crashes on solo, §7
dual),

¢ woach-and-go landings (84 or 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 instrucenr chut down engine) (1 on
solo, 48 dual).

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

Additional problems or deficiencices noted in con-
section with crashes of student solos inchaded:

* students cerrying passengess (23 crashes),

o getting loet (13), and

o failure to file flight plans ca cross-county solos
(34) — akkhough 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 pijocs’ visual
field may be himited (4 cases among the 30 midair
ccllisions in the 4-year series).
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‘That the most common event amediately preced-  Duwal flights
ing the crash was loss of control on lszding (227 cases) Based on review of the 2-page briefs describing the
may surptise no one. The 74 sualls, however (baif of 278 crashes of flights with an instructor oz board, the
them witk an instructor oa board), are noteworthy,  most common instructor deficiencies were:
zot oaly because of their numbers, but also because of
their sevenity: Sealls accounted for almest Salf of sl < letting the student get too far into an operational
Jatel crashes, preblem, so thet the instructor was unable 1o

recover control of the aircraft — or even com-
INSTRUCTOR DEFICIENCIES %%%Agnﬂﬁav
* aot anticipating a student’s hasty action (19) (Table
Scle sindest Sights 2%
A scudent on solo is the pilot in command (PIC) *simulating & forced landing in an ares that did not
and raust be held responsible for enything that bap- afford a safe landing plece when the simulated emer-
pens oa the flight. The identificarion of some crashes gency turned into a real one (10); and

s being suggestive of insdequate training is often *inadequate training in touch-and-go landings (8).
subjective, as is the choice of categories. fuel starva-
ton, for example, was notoclecred 2soncoftheabiove  NTSB appraleals
categories because training ia this arca is relatively In one-third of al creshes in the sesies, the NTSB
streightforward aad it is ressonable o assume thatthe investigaror cited insructor-related faczors s cor-
essentislshave been nught by the ime a studeat solos.  tributory to the crisk. The factors most commonly
The skills required for the abcve 4 categories require cired were:
much more interaction between tudent and instruc-
wr before mastery is achicved. Even with the best * inadequate supervision (77 crasbes),
tainiag, some stdent pilots may be likely 1o be *delaying remedia! action (34),
involved in a crash because of their personal approach » mishandling of s simulated emergency (20), and
w decision-making and risk-taking. o inadvertent stall/cpin (15).
Nevertheless, loss of control of the aircraft by the
solo student, as well as many other problems, may  Uneaticipesed student sctions
reflect directly on the centified flight instracvor (CFI) Flight instructor training often does not indude
because of either inadequate training or CFl misjudg- gu&ngmﬂ&auﬂmﬂ.. s susprising, inap-~
ment of the smadent’s capsbilities. propriate resexions. As can be seen from the examples
On the basic of review of the 2-page NTSB briehs,  in Table 22, students do unpredictable chings. Flight
it appeared that many of the 360 crasheson solo were instructors musy anticipere and guard againsc thes
g&ﬁ&ﬂgggﬂgﬁ reactions.

s evalustion of crosswinds and weather (69 crashes),  CFI INSIGHTS INTO STUDENT BEHAVIOR
* touch-and-go landings (43).

*recovery from bounced landings (35), and Locking st situstians in which stadents experience
* navigation (13). problems, it is fairly simple #o say shat student crashes

are due to student lack of experience, lack of practics,

In addition, Qnuwﬁggamirsﬁug ot insufficient understsnding of acrodynarics and
aliowed students to solo in haxardous condidons %E&g&ggﬂe?gg%
{poor visibility, gﬂnﬂu« etc.). inspection or planzing. Bat no matter what the direct
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In addition to improved weacking, the instructor  aceds time, even duriag lessons, to absorb examples
must constantly be perceptive abour the student’s  and techniques. Especialiy during sakcoffs and land-
behavior, and muse also have insight into studamt  ings, the student pilot needs time beeween each land-
rezctions ducing each lesson. ing and tekeoff to review: the events of the previous

The CFl ﬂ«nwo particulerly slere to any srudent circuit 2round the parern.

8&38% utczmatically in a hazardous
way, sach as pulling the nose up if too low oa finsl, CASES AND COMMENTS

&.ﬂgmmg itch arvitude with power. Each
tme the instructor solos & student, the CFI muse The following sitsasions rypify many of the crashes
balance objective factors, such asairport surface winds,  involving imstractional flights. Sectica B includes
traffic, etc., with the student’s apparent capabilities  scores of cases that could be used to illustrate these
oa that particular dey. problems, in addition o che ones presenced below.

An instructor @ust have insighe inte factors that {Aldhough the individual case reports in Section B
might hurry a student (suck as the fucler baving 6  contain iess detail than the following, the case aumber
prioc aizeraft on the fueling list, so the studentdepars and dace make it possible wo obtain the relevant two-
with partiaily-filled tanks). It is the CFI's job to  page brief from the NTSB.) Each of the cases thae
perctive things that may be stresses on the student  follow could be wved in educaticnal macerial for
pilot. Flight instruction cannot be hasty; the student  student pilots azd insermctors.

Tadle 22. Exampies of Hasty Actions by Student Plicts Fylng with lnstructors
Reculling in Crashes ¢f incWruciional Fights, 1589 and 1981

CIRCUMSTANCES
Student pulied up noss for go-around inclesd of adding power.
Or: high altitucdie takeolt, when %all waming dlared, CF! caliad for gear retraction; privete pilot
trainse thought that was wrong and rstrecisd fieps.

Azt a bounce on landing, private pilot irainee retracied geer belore aireralt settiod back on

Following roliout on tallwhes! checkowt, privaie pilot traines added powar and swerved left off
nnway, not using rudder.

Whean CF! toid stude i increasa ieft afieron, student sppliad lolt ridder and braks.

During muiti-engine instruction, student overcormacied; yawad ieft, then right.
When TF1 toid studert 1 deley rotating on takeo!t, studont rejaciod takeoflt, spphed brakes.
ggggg CFi thought student would 20p dut studerd attorpted
gggtsggggg ggﬂ&&.




Loas of centrel on takseff — Cresswind

Case 592, 5-26-89. A 19-year old student with 20
bours flight time was trying to take offim 8 Cessnz 152
on runway 32, oa his third solo. The winds were 260
sz 9 knots. Afer roation and dusing initial climb, the
aircrafe veered over the feft side of the unway and
struck & ruawsy locator siga. Upon impact, the
nosegear collapsed, right wheel broke off, and righs
wing hit the groand.

Comments: In this case, scudent inexpericnce seems
to be 2 major factor. The case raises the question of
bhow to improve the responsible flight iastructor’s
tezching. This sequence of eveats appears w be a
¢ypical case of not properly using the fight coatrols
(initial left aileron, right rudder) in respanse to the
crosswind and in respense to the developing ieft-
turning tendency following rotation and lifeoff. The
stedent needed ro 2pply even more right rudder with
rotation and lifvoff.

The crux of the problem with crosswind landings
and takeoffs may be instructional emphasis on Right
control coordination. Obviously, it ic ismportant v
cruise and turn in a coordinated fashion, but there
may he 50 much emphasis upon coordinated flight
that the nced for independeat use of conwrols in
handling crosswinds is ignored, or perhaps disci-
plincd away. For some students, warnings sgainst the
dreaded cross-contrel stafl on the base/final wum may
in situstions where that is an obvious requiremeac.

In the crashes resulring from loss of control, over
and over agzin, it is evident that pilots are not using
of the rudder throughout the entire course of training.
Students muse be taught that rudder 2ad aileroa can
be used in barmony, a5 when initisting a turn, bot that
it is perfectly naturel o use thete contrels in opposi-
von: That upon takeofl, ane can bold the upwind
wiag down by holding sileror up into the wind on
thet side, and still keep the aircraft moving straight
ahead by using right rudder.

Basic to all of the studenc solo crosswingd Joss-of-
contro] crashes is the CFI's initial decision to permit
solio flight under these crosswind caadicionr. In this
and other cases, an instructor allowed aa inexperi-
enced studeat to solo with 2 substantial crosswind.

31

Cresdes of Baseracciane? Fiights

While the crosswind loss-of-control crashes ia this
series geaerally did not cause serious injury or death,
the large number of crosswind crashes indicates chaz
regnedial measures are needed. 'The FAA might con-
sider recommending that flight instructors ofeen se-

Lo of ccatrel o landing — Touch-aid-go

Case 234, 1-22-89. A 16-hour student pilec flying
a Cherokee 180 ar Show Low, AZ (clevation 6412 ft.,
msl}, had completed her s2cond touch-and-go land-
ingand was beginning ber third rakeoff on moway 24;
winds 180 at 8 knots. The studeat remembered chat
the faps were still full down, sdded power to continue
the takeoff, and lost directional control when reach-
ing down to retract the flaps. The aircraft veered lefrand
collided with 2 dirt bank. The sradent said she may heve
stepped cn feft radder as she tried 0o retract the Saps.

Comments: This is an example of a situstion re-
quiting careful teaching of the dynamics of touch-
and-go’s. There was 2 60-degree kefet crosswind at 8
knots; the student wss using a 75-foot wide ranway.
In addition to the changing control presswocs required
oa handing 2nd rellout, and then on adding power to
take off, the student must be warned of the poreatial
(especially in this sircraft, which has a mechanically-
Linked flap handic on che fooe between the scats). The
kinematics for stuges: final approach, flare, much-
down, rollout, flap resctting, takeoff, dimbour, etc.
(Corrrol 20d power usage va. condicicns, &.g. crowind
left ot right, wmilwind left oz righe, and deasity alitude).

Incerestingly. available FAA training marerisls do
a0t coptain information on how to perform or teach
touch-and-go’s. AC §0-14, Avistion Instracror’s
Handbock (1977), meutions doing touch-snd-ge’sin
dual issson plans 7 and 8; recommends 3 koo and
3 fuil-stop hading: oa first solo; and in Jessonr: 10,
suggests for the second supetvised solo, 3 rakeofs, 2
vouch-and-go's, and 1 full-stop landing. The Flighe
Instructor Practical Test Saandards (PTS) sppacendy
coatain no description of, or instructions for, teach-
ing touch-and-go's. Beczuse of the high incideace of
crashes on touch-and-go's, the FAA thould amend the
PTS to include toach-and-go critetia.
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Fael starvation

Case 1327, 11-14-89. At 6:00 p.m., with darkness
approaching, a 30-hour student pilot became lost on
& sclo cross country in a Cassna 150. Afver uying for
some time to locate himself, he called FSS for help;
FSS was guiding the student against headwinds back
to the departure ares when the sircraft r2n out of gas;
the pilot landed 1 mile noeth of the airport in an oil field
pipe yard. The student listed 1 hour of instrument time.

Case 581, 6-11-89. A 47-hour student, senton &
solo cross country in a Cessna 152, was told chat the
sircraft had beea 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 fachy radio, and was uying to
return to departure irport when the aircrafe exhauseed
fuel after 1 hr 50 min. Stwudent was able to land on 2
road. Aircraft actually had been flown 2.5 hours prior
to student departure. Student disted 1 hour instru-
ment time.

Comments: Of the 51 fuel exhaustion cases, 26
were student solo cross country flights, and 8 of these
students were Jost, Flight instrucrors should give more
thorough instruction on how to handle getting lost. In
addition to basic radio orientation procedures, the
student should be aware that panic is a common effect
of getting lost. Flight Training Handbook, AC 61-
21A Rev. 1980, under the topic losing track of posi-
tion, says, “The greatest hazard to 2 pilot failing o
artive at a given checkpoint at a particular dme, is
penic” (p. 172). In addicion, being lost is exxremely
discrac, ng; student pilors should be taught aot only
to “fy the sieplane™ buralso to maintain awareasssof the
fuel supply and plen 2 landing prior to fuel exhaustion.

A number of cases in the crash serics indicazed
insufficient preflight fuel! checks: Pilots either did noc
look in the fuel canks, relied upon someone else’s
estimate of fuel on board, or, for other reasons, mis-
judged the fuel avzilable. The FAA should require, as
part of every preflight aircraft inspecticn, that the
pilot actually measure the fuel in the canks. Arleast 1
well-known pilot shop advertises fuel sticks calibraced
for high wing Cessna tanks. A currently manufactured
European trainer, the Czech Zlin 240, hasa calibraced

fuel dipstick in each gas cap.

Sirsufeted emergency rasuiting in steli

Case 2173, 8-15-89. A 22-year old, 1024-hour CFI
was introdocicg a S-hour primary student to simu-
laced engine fuilure. The CFl selecred an srea of
mountsinous terrain and reduced power to idle in the
Cessna 15Z. The student rapidly rzised the nose
beyond stail articude. The instructor pushed the nose
over, but the Cessna collided with terrain during
recovery as it was achieving a climb arirude. The
stadent was killed. The weather was noted asbeing 3.0
miles visibility, with ceiling partiaily obscured in fog.

Comments: This simulation shouid have been
stareed at & much higher altitude. Inscructors, more-
aver, should initiate simulated emergencies in an ares
where there it a place avzilable to land. This case
czemplifies the fact that students can be counted upon
to do something surprising. [a this case, the surprise
pull-up resalted in an unanticipated stall at an alei-
rude oo low for recovery by the CFL. The NTSB
record indicates CF1 flight time of 267 hours in the
last 90 days, and 92 hours in che iasc 30 days. This
young flightinstructor rasy have been pushing hard to
build hours —~ so hard that he was doing maneuvers
with a primary student in near-IMC. In addition, the
sky conditions may have inflvenced the choice of
practice ares and the student’s ceaction.

Simulsted emergency — Wire serike

Case 1492, 4-8-91. A 23-year old, 311-hour CFI
was giving s checkouz to a private pilot in a PA-28-
140, near Carefree, AZ. After doing mancuvers, the
CF1 recarded the chrotte and told the pilot to do 2
simulated forced landing. Oa final w0 the landing
ares, the privase pilot noticed power lines and began
to add power to go around. The CFI wold the private
pilot to fly below the wires, took the controls and
nosed the aircraft down. The Cherokee struck the
power Eines and crashed.

Commeats: The Flight Instructor PTS for emer-
gency approach and haading seys not to coatinue 2
simulaced emergency approach below 500 feer AGL,
unless over an area where a szfe landing can be accom-
plished, in compliance with FAR 91.79. The above
report does not list the height AGL of the wires. In 5
cases in the serics, aircra®k hit wires on simulaied
forced landings. One preveative messure is ro comply
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with PTS criteria. Another recommendation is that  right engine. The student performed the emergency
the CFi find a good location for simulated emergency gﬁ!ﬁ&ﬁ&&&?&n«g@omﬂrﬂ%
practice and work there solo, in orderto make certain  ler (aircrafe was not equipped with propeller

thar the area is a safe place for dual practice.

Stedeat pilot carrying pesseagers

Case 1803, 7-24-83. A 361-hour student ?no
(holding 2 valid medical certificate) was carrying 2
passengers ia 2 PA-28-140, departing » wso.moo
gravel strip st Vashon, WA, destina
Townsend, ﬁ??%ﬂ&g&n during
takeoff, he rotated about midpoint down the runway;
afver the Cherokee climbed about 30 feet, the stail
waraing hota sounded. The PIC, realizing the aircraft
would notclear trees at theend of the strip, tried vo set
the sircraft down in an open field to the left; the
landing gear collapsed in soft terrain.

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

Many afthe 23 students who wereillegally carrying
passengers exhibired extremely poot judgment in other
tespects. Two crashes in the seties were knowa o iavolve
alcobol, and both were student flighes with pasrengers.

Crashes of students carrying pascengers wete 4
times a5 likely to be faral as other crashes in the series.
They also were more likely 1o invelve pilots with more
than 100 hours total time flying on student licenses.

Eleven student pilots had more than 200 hours
flight time. The FAA may wish to ascertin the cir-
cumstances under which high-time student pilots are
flying on student licenses — for example, whether
they are pilois who have been unable to pass flight
pervision of an instructor, and whether instrucror
besween specified airports are appropriate.

Go-eround

Case 2000, 8-13-91. A 1700-bour CFI with 300
hours in make and model was giving dusl in 2 PA-23-
250. To simulare engine failure during the initisl
dimbout, the CFlI turned off the fuel supply to the

33

E.gnﬁ«aag ?Oﬂi&&ng t to re-
enter right traffic pattern; he did 0 and overshoe final.
?ggwﬂnggggg The CFI
took the controls in an atrempt 15 do a single-engine
go-around. The aircraft would rot climb; it landed in
the street and hit a sign and a pickup truck

tion, Port In 3 of the 9 cases of simulated engine failure in

twin-enginc aircrafk, the CFl initiated the simulated
emergenc; by actuaily shutting down an engine, and
ensuing single-cagine go-srounds were unsuccessful.
Twin-engine simulated emergencies also involved
unrclared mechanical failures, foel starvation of the
working engine, wire strikes, and controiled descents
into tesvain or structures.

While the FAA Fiight Training Handbook (AC61-
21A, 1980), approves shutting down en eagine ata
safe akitude (minimusa 3600 fr. sbove terrain), the
text also specifics that such a shutdown be within
landing distance of 2 suitable airport. At lower aktitudes,
the simulation is accomplished by power reduction.

CONVEYING THE INFOXMATION TO
FLIGHT INSTRUCTORS

A major part of the FAA’s mission is to promote
aviation safety: training flight instructors isone of the
most important ways in which the FAA accomplishes
its statutory objectives. This research provides 2 basis
for developing Advisory Cizculars (ACs) and other
materials Likely o be used by studears. In addivion, it
is important for the FAA w ensure that Sight instruc-
tocs benefic from the results of this investigation.

The FAA scries on Accident Prevencien (FAA-P-
8740-1 o 53, Rev. 1987) coatsins a great deal of
uscful information for beginning and advancad pi-
lots. Idezily, the serics should be actively distribuned
0 each student when the FAA is firse informed of
issuance of a student Beense, since some instroctor
may not malke use of the roarerial in theen. The preseat
scudy suggests, bowever, thar more attention should
be given ro instructors, themecives, so shat they will
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know what the problem aress are, and will gain some
insight invo what they can do to peevent crashes, such
as the oacs described ia this repor.

Flight iastracter initial centification

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

iners.

Flight instroctor recertification

Flight instructors must 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
insrwctioaal crashes, but could be mwdified to do 5o,
for exampile through development of 2 module based
on the findings of this study.

a flighe instrucror’s record, i.e., having successfully
trained 2 certain number of studenes.

Neither of the above methods requires an in-depeh
encounter with knowledgeable and experiencad 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 time when
the FAA conducted the CFI renewal course at the
Training Academy in Okishoma Ciry, flight instruc-
tors ofien cxpressed a perception thar che personal
contactand communication with FAA personnel were
beneficial. We feel that some results of the preseac
study suggest that it may be advantageous for the
FAA, once agzin, to have more dirsct personal coneact
with CFis during recertificatjon.

Dizect commuaication with fight instructors —
fiighe instractor pamphlets

Currendy, the FAA sends flight instructors copies
of its flight examiner aewslerter. A separave, detsiled
publication specifically rargeted 1o instructors would
provide a means of cmphasizing potential problems
and solutions faced by students and cheir instrucrors.
The FAA could mail to each instroctor holding 2
curgent medical certificate 2 quarterdy Flight Instruc-
tor Pamphlet, perbaps designed to be £ pages long,
describing a significant instructonal probiems, sug-
gesting ways in which the instructor could saticipate
and prevent this problem.

Forexample, our study identified 13 cases of carbu-
vetor icing in cruise — sericus enough that the aircraft
crashed. The FAA could develop a pamphlet describ-
ing these cases and outlining symptoens of catbureror
icing, such a5 3 drop in eagine RPMs (fixed pitch
prop), decresse in manifold pressure {conswant speed
prop), engine roughness, or unexplained high fuel
consumpeion.

Pilots arc inzereseed ia crash reports. 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 to list the particular
unanricipated hasty actions idendified in this crudy,
and 1o develop a flight instractor pamphlet describing
the circumstances, and how to hardle them.

For cxample, 2 common failute is retracting the
gear instead of Raps. The CFl should abways treck the
motions of the student’s band, from throtde to flap
handle. Training students 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 handke.

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 the Flighe Ia-
strucror Practical Test Standavds, which counld be
incozporated as reference material in the suggested
FAA ligh instractor pemphless.
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RECOMMENDATIONS Recommoendatisns specific ¢o tosch-and-go’s
‘The FAA should amend the Flight Instrucear Prac-
Communication of study rcenle vical Test Standards to include instructions for teach-
We recommend that the fizdiags from this study  ingrouch-and-go landings and criseria for determining
be communicared in some way t0 every CFl and 0o whea students ere ready vo practice touch-and-go’s
each entity producing CFI renewal courses. Thismay  during sole flight.
be sccomplished through a variety of approaches, Whea AC 60-14 is reviced, considerstioa should
En_-—mﬁa_:. t not limited to: be givea to deleting the suggestion that nruﬂno.x_
1. Development of a series of flight instructor  supervised solo incdude wuch-and-go's.
%_aoos_mrn; available during CFI  should be provided to instrucrors 35(3887
rencwal; this would provide & way for the FAA to géggm%z&s t readiness
communicate the in ggag for solo rouch-znd-go’s.
rors. g&é%@g}n rac-
tical Test Standards could also be incorporared in - D, INFORMATEION FROM ASRS

nro FAA Flight Instructor Pamphless. REPORTS
2. Furnishing a copy of the entire Final Reporz w0
spousors of flight instructor refresher courses, and Informsticn on instructional flights was obeained

anyone else known o be nﬁftﬁﬂg from the Avistion Ssfecy Reporting System (ASRS).
materials. Copics could be providedto FIRCspon-  ASRS is 2 confidential, voluatary reporting system for
Bacvon.rnﬂnﬂnl& tafery-related incidents involving aircraft or associ-

3. Development of modules for use in flight in-  awedfacilitics. The ASRS system comtains over 176,000
gggg&nmg&%g repores. These reports are submitted by pilots, air
iliuscrating what can be leasned from crashes in-  wraffic controllers, ad others concerned sbout avia-

%ual_n- and instructors. tion safety.
4. Development of Trigger Tapes that emphasize For this study, ¢ request was made for & sample of
the probletns identified by this research. ucosoai%ﬂs& aviasion instructionsl

S. Publication of this study’s results in FAA Avia-  flights occurring in 1992 and 1993, These reports
tion News and the development of “populerized”  were selecred from the ASRS dacabase, using key woed
versions of these findings in asticles for instructors Sparﬂgnrnggnﬂ.asﬂn.ﬂvngn
in magazines such as Flight Treining, Aviation’s  tion is aot one of the formatred fields in the databese.
Prsficiency & Cereers Magazine (Publisher: Mel-  The reports used for this ansdysis were limited to
isea Murphy, Editor: Scott Spangler). general aviation cirplane instructionsl flights. Heki-
copees and sir texi instractional flights were excluded.
For the initial certification of instructors, findings  One hundred sixty-four of the 200 repores were deter-
from this rescarch could be incorporated in marterials  mined to be valid flight instruction reporss.
that the instructos is required to master, including: Each report was revicwnd and coded by an experi-
enced aviation safetyanalyst. Descriptive infocmation

1. Curricular materials used st schools that train ~ was collected including the month and year of the
instructors. incident, westher conditioas, state of cccurrence,
2. Questions on writien tests for CFls, aircraft type, and reporter function (student, inscrec-
3. Discussion during CFI flight tests by FAA flight 1oz, etc.). Information was also coded oa phase of
examiacrs. flight when incident occurred, the type of instruction

being performed, type of evenr (NMAC, exc), pilot
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factors associated with the evenr, flight inserucror
factors associsred wich the evene, specific characteris-
tics of the event and a short narrezive synopsis.
Tables describing these ASRS reports are foliowed
by summaries of the near-midair collisions.
Onaverage, there were 1.9 anomalies mentioned in
each ASRS report. Reflecting the kinds of events that
are most likely to be seif-reperred by pilots, the mose
common anomalies were such coaflicts as near-midaic

collisions, mecheaical problems, and violations of the
Federal Air Regulstions {FARs) (Tzble 23).

The most common phases of Aight when the prob-
lem occutred were landing and final spproach (Tabie
24).

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

Table 23. Anormalies 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 supsrvigion

Delayed remadial actionaiaover

Peor prefight planning

iSishandiad simuieted emergency
inndequais trsining in ATC communication
inadequaie training i ATC nevigetion
nadagues training in ATC outsile acan
Poor judigement

Othar

TOTAL

SE8zoezasle

37
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Tabla 28. Plot Performence Factors in 164
&SRS Reports

Poor prefight planning
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The pilot performance factors preseated in Tabie
26 provide insight into some of the actions that led to
the problesas. The most commonly cited were distrac-
tion, stress, poor preflight planning, and poor com-
muaicsice between instructor and student.

Additional 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 az the time of the coaflict. Also, as in the midair
collisions, 2 conflicts invoived helicoprers. One flighe
instructor reported a near-midair collision with a
noncommunicating helicopter, st an sirport where
helicopeer traffic and aircraft from a lazge training
fecility nearby offer subscantial poteatial for midzirs.

Crasbes of Enseroceisnal FEjpbts

Another mear-midaie collision in the ASRS dara
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.

Cosflicts and Near-Midair Collisions Reparted to ASRS Instructionsl Flights Daring 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 OQUT 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

PLT EXBCUTES 180 ON FINAL AND ENCOUNTERS ANOTHER AC ON APPROACH,
NMAC

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

207176

NMAC WTTH SMT DEPARTING FROM SAME AIRPORT

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

208170

NEW CFI GIVING BFR TO CTHER CFI 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, CFl 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 SHOULD 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.
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COMMENT:

-

COMMENT1:
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212283

CFl 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 ANOTHZER 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 TFC PATTERN AT UNCONTROLLED AIRPORT.
VERY BUSY UNCONTROLLED AIRPORT WITH MUCH FLIGHT TRAINING. CFt
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 NMACT WITH OTHER SMA AT SAME ALTITUDE IN LAX
SPECIAL FLIGHT RULES AREA.

219363

LOST RADIO IN PATTERN DOING T + G. HAD NMAC WITHLLTT.

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 TQUCH 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.

24747

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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Craakes of Instruxtional Fiighes

ANOMALIES LIMITED TO CONFLICT/LESS SEVERE

204124

INSTMT TRAINING FLT TAKES EVASIVE ACTION TO AVOID CONFLICT ON
APPROACH

ON CIRCLE TO LAND WITH 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

CFl AND STDNT SHOOTING T«G. OOMMUTER DOING PRACTICE NDB AP-
PROACHES TO OTHER

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

209522

HDG TRACK DEV ON IAP ILS APPROACH

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

216413

ALTDEY BY MULTI-ENGINE TRAINEE

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

217116

LOSS OF RADIO RESULTS IN POSS NMAC, SEVERAL UNAUTH LANDINGS.
RADIO VOLUME TURNED DOWN WHILE IN PATTERN AT BUSY TWR APT. CF1
AND

STDNT DID NOT NOTICE UNTIL LATER.

218246

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

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

222573

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