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NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D. C. 20591
SPECIAL STUDY

Adopted: September 13, 1972

GENERAL AVIATION STALL/SPIN ACCIDENTS
1967 - 1969

INTRODUCTION

Stall/spin accidents! involving general avia-
tion aircraft have historically accounted for
more fatal and serious injuries than any other
single type of accident.? JAlthough improvement
has been evidenced over the past several decades,
these types of occurrences still remain a very
serious threat to safety in general aviation. Ever-
increasing public acceptance and utilization of
the airplane make a significant reduction of
these accidents not merely a statistical goal, but
a social, political, and economic one as well.
Because of the large increase in fleet size and
total flight exposure anticipated during the next
decade, the number of stall/spins may be ex-
pected to escalate. However, the impetus of
renewed, revitalized, and reoriented accident-
prevention efforts, responsive to the needs of
the general aviation system as a whole, can serve
to mitigate this trend significantly. Conse-
quently, the National Transportation Safety
Board emphasizes the need for initiating new
and innovative efforts, including research and
development by both the general aviation
industry and related government agencies, aimed
at reducing these types of accidents. Since the
direction and scope of such efforts will depend,

IThe term stall{spin i3 used collectively herein to include
discrete stall accidents as well as stall/spin occurrences.

2'I‘y])e of accident briefly describes what happened rather
than why and relates to the immediate circurnstances of the
occurrence.

to a large degree, upon the nature of the acci-
dent circumstances and a consideration of de-
tailed causes, qualifications and experience of
pilots, kind of flying, phase of operation, and
the degree of involvement of a particular make
and model of aircraft, a comprehensive statis-
tical review of stall/spin accidents is clearly in
order.

The Safety Board maintains computerized
records of all aircraft accidents that occurred
during and subsequent to 1964, The availability
of such a store of data provides a substantive
basis for defining the statistical scope and
character of stall/spin accidents in terms of the
above mentioned parameters as well as in terms
of the interrelationship with other types of acci-
dents or events, e.g., weather involvement, an
engine failure or malfunction type of accident
followed by a stall/spin accident, etc. This statis-
tical potential is particularly relevant to general
aviation because of the large total number of
such accidents involving this type of operation.®
Accordingly, the Board’s objective in compiling
this statistical supplement is to identify the
nature of and circumstances relating to the
majority of stall/spin occurrences involving
general aviation airplanes. Since the establish-
ment of such a statistical base is imperative in
the development of effective accident

$The most significant types of general aviation accidents,
based on the year 1964, are evaluated in the National
Transportation Safety Board report “Aircraft-Design-Induced
Pilot Error,” PB 175 629, Washington, D.C. 20591, July 1967.




prevention remedial measures and methodology,
it is believed that these data will serve to
enhance significantly any subsequent efforts
intended to reduce stall/spin accidents.

SUMMARY

A. A total of 1,261 stall/spin accidents were
recorded during the three-year period cover-
ed by this study, 1967 through 1969. These
accounted for only about 8 percent of the
total number of accidents but were responsi-
ble for 997 fatalities and 464 serious in-
juries—about 23-1/2 percent of the total of
all fatal or serious accident injuries sustained
during this period.

B. Sixty and one-half percent of all stall/spin
accidents reviewed were associated with non-
commercial flying, 19 percent were associ-
ated with instructional flying, 14 percent
were associated with commercial flying, and
6-1/2 percent were associated with flying of
a miscellaneous kind.

C. Twenty-four percent of the stall/spin acci-
dents occurred during takeoff, 36 percent
occurred during landing, and 40 percent
occurred during the in-flight phase. Most of
accidents in this latter phase were related to
“acrobatics,” “buzzing,” “low passes,” etc.

D. The pilot was considered a broad cause/
factor in about 97 percent of the 744 occur-
rences in which a stall/spin was considered
to be the primary (first type) accident.

E. Significant miscellaneous acts and conditions
associated with first type stall/spin accidents
included “unwarranted low flying,” “flew
into blind canyon,” “poorly planned
approach,” “alcoholic impairment of effi-
ciency and judgment,” “improperly loaded
aircraft, weight, andfor c.g.,” etc.

F. Two hundred and forty-seven, or about 25
percent, of the 991 stall/spin accidents re-
viewed were preceded by other types of
occurrences {other types of accidents), in-

G. The broad cause/factor categories assigned
to the above engine failure/malfunction acci-
dents included the pilot in 54 percent of the
cases, the powerplant in 39 percent of the
cases, and personnel in about 13 percent of
the cases.

H. Significant miscellaneous acts and conditions
relating to the engine failure/malfunction
accidents included ‘‘anti-icing/deicing equip-
ment-improper operation of/failed to use,”
“fuel exhaustion,” “ice-carburetor,” ‘“‘simu-
lated conditions,” ‘““fuel starvation,” etc.

I. Application of the Chi-Square statistical
method to the study fleet disclosed that
eight single-engine airplanes and one twin-
engine airplane had a frequency of occur-
rence of stall/spin accidents that was statis-
tically “very high” (significant at the 0.1
percent level).

THE STALL/SPIN TYPE OF ACCIDENT

The lift generated by an airplane wing in-
creases as angle of attack and airspeed are in-
creased. For a given airplane weight and altitude,
a low angle of attack is required at relatively
high speeds and a high angle of attack is required
at relatively low speeds. However, at very high
angles, i.e. at or beyond the stalling angle, the
capability of the wing to generate lift is mark-
edly reduced because of airflow separation, and
wing stall is encountered. As a result, lift is con-
siderably reduced and drag is significantly in-
creased.

Recovery from a stall condition is quite
simple in conventional civil aircraft if sufficient
altitude is available. The angle of attack must be
decreased and the airspeed increased. The air-
speed at which the stall occurs is the stalling
speed and, according to the ICAO Manual of
Aircraft Accident Investigation, is defined for
unaccelerated flight as *“the minimum speed in
flight at which the airplane can develop a lift
equal to the weight of the airplane, the lift being
the aerodynamic force perpendicular to the

cluding 190 engine failures or malfunctions. flightpath.” The altitude required for recovery
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varies from one airplane to another but for the
power-off configuration, several hundred feet
would probably typify the recovery require-
ments of most light single-engine airplanes.

A stall may occur at any airspeed, depending
on the load factor or “g” force that is generated,
since it is a function only of the critical stalling
angle of the wing. A stall that occurs at speeds
higher than the minimum spegqd as defined above
is called an accelerated stall~Accelerated stalls
often occur in flight phases involving acrobatics,

buzzing, aerial application, etc., where the as- -

sociated maneuvers are characterized by steep
pullups or steep turns. The classification of an
accident as a stall type of accident is based on,
statements from the pilot and/or the observa-
tions of eyewitnesses, the attitude of the air-
plane, the conditions and circumstances of flight
prior to impact, and an evaluation of the ground
and wreckage evidence. The intent of this total
evaluation is to corroborate flight at or beyond
the stalling angle of attack.

—7A spin, because of the abrupt entry, rapid rate

of rotation, and general disorienting effect, is
considerably more violent than a stall. A spin
results when a sufficient degree of rolling or
yawing control input is imposed on an airplane
in the stalled condition. Without a stall a spin
cannot occur. Thus, an accidental spin might
result from stalling an aircraft due to “failure to
obtain/maintain flying speed” in conjunction
with “improper operation of the flight con-
trols.” With controls fixed in the pro-spin
direction, the spin rotation, once initiated, is
generally self-sustaining, The control inputs and
the altitude required for recovery are much
more critical for spins than for stalls, and spins
at relatively low altitudes, even incipient spins
where the rotation has not fully developed, are
generally catastrophic. The substantiation of an
incipient spin, however, is often difficult or
impossible since the spin motion prior to impact
may not be developed sufficiently to enable an
eyewitness to observe the rotation or to result in
conspicuous ground/wreckage patterns. There-
fore, in this report these kinds of accidents are
collectively referred to as stall/spin occurrences.

STALL/SPIN STATISTICS
A. The Accident Record

During the post World War II period, 1945
through 1948, stall/spin accidents accounted for
about 48 percent of all fatal general aviation
accidents. For the 3-year period covered by this
study, 1967 through 1969, they accounted for
22 percent of all fatal occurrences. The 1,261
stall/spin accidents recorded during this time
resulted in only about 8 percent of the total
number of accidents but were responsible for
997 fatalities and 464 serious injuries, about
23-1/2 percent of the total of all fatal or serious
accident injuries sustained during this period.

According to one economic study?*, by 1980,
the general aviation fleet will number close to a
quarter of a million aircraft, more than double
the size of the 1967 fleet, and will fly about 63
million hours annually, about three.times the
total flight hours recorded in 1967. Thus,
although a substantial relative improvement in
stall/spin accident statistics appears to have been
evidenced in past years, the increased size and
growth rate of general aviation makes further
improvement imperative if this important seg-
ment of aviation is to remain a credible, viable
means of transportation.

For project study purposes, stall/spin statis-
tical data applicable to the 3-year period 1967
through 1969 have been retrieved and evaluated
only for those small, fixed-wing, active aircraft
models which numbered 500 or more in 1968.
These data are presented in Appendix B in
tabular form and involve 991 accidents and 37
different makes and models of aircraft.
(Appendix A contains briefs of selected stallf
spin accidents included in data.’) Included are
tables presenting data pertinent t¢ kind of
flying, phase of operation, pilot certificate and

4Am'ospa-::e Industries Association, “The Magnitude and
Economic Impact of General Aviation,” Washington, D. C., July
1968.

5Briefs of accidents provide an essential description of the
accident and the accident circumstances and are prepared based
on the complete factual report of investigation.




flight experience, broad cause factors, detailed
cause factors, injuries, etc. A complete list of
tables is included in the Table of Contents.

B. Statistical Definitions

The following explanatory notes relate to the
statistical information presented herein:

1. General Aviation

General aviation refers to the operations of
U. S. aircraft owned and operated by persons,
corporations, etc., other than those aircraft
engaged in air carrier operations authorized by a
Certificate of Public Convenience and Necessity,
issued by the Civil Aeronautics Board.

2. Small Fixed-Wing Aircraft

Small fixed-wing aircraft are aircraft which
have a certificated maximum gross takeoff
weight of 12,500 pounds or less.

3. Aircraft Accident

Aircraft accident refers to an occurrence
incident to flight in which, “as a result of the
operation of an aircraft, any person (occupant
or nonoccupant) receives fatal or serious injury
or any aircraft received substantial damage.”
Definition of ‘“substantial damage” according to
Section 430.2 of the Board’s regulations, ef-
fective January 1, 1968, is as follows:

{1) Except as provided in subparagraph (2)
of this paragraph, substantial damage means
damage or structural failure which adversely
affects the structural strength, performance, or
flight characteristics of the aircraft, and which
would normally require major repair or replace-
ment of the affected component.

(2) Engine failure, damage limited to an
engine, bent fairings or cowling, dented skin,
small punctured holes in the skin or fabric,
ground damage to rotor or propeller blades,
damage to landing gear, wheels, tires, flaps,
engine accessories, brakes, or wing tips are not
considered “substantial damage” for the purpose
of this part.

4. Injury Index

Injury index refers to the highest degree of
personal injury sustained as a result of the
accident.

5. Type of Accident
Type of accident relates to the immediate

circumstances of the occurrence. Many accidents

involve a series of circumstances and, therefore,
require a second type to be listed to describe the
sequence of events more fully. The stall/spin
type of accident together with examples of
other types of accidents referenced herein in
connection with the stall/spin accident are as
follows:

a. Stall/Spin/Spiral/Mush

Accidents in which the aircraft stalls, spins,
or mushes into the ground or water. Does not
include stalls resulting in a hard landing. In those
cases, hard landing will be coded as type of
accident,

b. Ground-Water Loop-Swerve

Loss of directional control or sudden
swerve while taxiing, taking off, or landing.

c. Wheels-Up Landing

Landing gear not lowered and locked prior
to contact with the ground. Excludes in-
advertent retraction on ground. Excludes
collapses due to failure or malfunction of the
gear assembly and/or retracting mechanism.
Includes intentional retraction or wheels-up
landing.

d. Hard Landing

Stalling onto or flying into runway or other
intended landing area.

e. Qvershoot

Landing too fast or too far down the
runway or other intended landing area, resulting
in: (1) running off the end of the landing area
(including collisions which may result); (2)
ground-looping, nosing-down, or overturning off
runway or intended landing area; (3) landing
beyond the intended landing area. Collisions
with object as a result of overshoot may be

coded as a secondary (secondary type) accident. .
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f. Undershoot

Landing or making contact with ground or
object short of the runway or other intended
landing area. On VFR approaches, any contact
or landing short of the runway or intended
landing area while on final will be coded as
undershoot. On IFR approaches, an undershoot
will occur only after the field or intended
landing area is in sight. Stalls, collisions, etc.,
while on final approach will be coded as
secondary type.

g. Engine Failure/Malfunction

Occurrences of engine failure or mal-
function. For accident data, used only in
combination with another type of accident
unless serious or fatal injury andfor structural
damage results from flying parts. Includes engine
stoppage or power interruption or power loss for
any reason.

h. Propeller/Rotor Failure

Instances in which failure of a rotor blade,
propeller blade, hub, or related part occurs.
Includes separation, overspeeding, etc. When
propeller failure results from engine seizure (not
intentional freezing), crankshaft failure, etc.,
engine failure will be coded as type of accident.

i. Collided With

Collision with wires, poles, trees, residence,
other buildings, fence, fencepost, etc.

jo Turbulence

Includes vortex turbulence.

6. Phase of Operation

The phase of operation relates to the partic-
ular segment of the flight or operation during
which the circumstances of the accident occur.

7. Kind of Flying
Kind of flying refers to the purpose for which
the aircraft is being operated at the time of the
«accident. There are four broad categories of kind
of flying.
a. Instructional Flying
Flying accomplished in supervised training
under the direction of an accredited instructor,

b. .Noncommercial Flying

Use of an aircraft. for pleasure, personal
transportation, private business, corporate/
executive operations, and other operations in
which there is no direct monetary fee charged.
These categories of noncommercial ﬂying are

defined as follows:

(1) Pleasure
Flying by individuals in their own or
rented aircraft for pleasure or personal trans-
portation not in furtherance of their occupation
or company business.
(2) Business
The use of aircraft by pilots not
receiving direct salary or compensation for
piloting, in connection with their occupation or ™
in the furtherance of a private business.
(3) Corporate/Executive Operations
The use of owned or leased aircraft,
operated by a corporation or business firm for
the transportation of personnel or cargo in
furtherance of the corporation’s or firm’s
business and flown by professional pilots
receiving a direct salary or compensation for
piloting.
¢. Commercial Flying
All  general aviation flying normally
conducted for direct financial return, except
instructional flying. Includes air taxi operations,
aerial application, fire control, aerial mapping or
photography, aerial advertising, power/pipeline
patrol, and fish spotting,
d. Miscellaneous Flying
Includes other kinds of flying not listed
under the other three broad categories. In some
instances, the criterion of direct financial return
may or may not be present.

8. Type of Weather Conditions

Type of weather condition (VFR/IFR) is
determined in accordance with the minima
prescribed in Part 91 of the Federal Aviation
Regulations. These minima pertain to ceiling and
visibility, in conjunction with type of airspace,
at the accident site. Type of weather condition




is based on surface weather as determined from
officially recognized sources. Weather conditions
encountered in flight are not necessarily
representative of the classification VFR/IFR as
listed under type of weather conditions.

9. Causes and Related Factors

In determining the probable cause of an
accident, all facts, conditions, and circumstances
are considered. For statistical purposes, where
two or more causes exist in an accident, each is
recorded and no attempt is made to establish a
primary caiise. Therefore, in the cause and
related factor tables, the figures shown in the
columns dealing with cause will exceed the total
number of accidents. The term ““factor” is used,
in general, to reflect those elements of an
accident which further explain or supplement
the probable cause(s). This provision was in-
corporated to increase the flexibility of the
coding system and to provide a means for
collecting essential items of information which

could not be readily categorized elsewhere in the
system.

An example of the application and assignment
of a cause and a related factor is as follows: An
airplane was flown into weather conditions
which resulted in a loss of control and an
uncontrolled collision with the ground. The
probable cause in this accident might be: “pilot -
continued VFR flight into adverse weather
conditions,” and the related factor, “‘weather -
rain; low ceiling.”

C. Aircraft Make and Model Accidents and
Exposure

Thirty of the 37 aircraft selected tor study
were single-engine types. These were involved in
914 or about 92 percent of all the stall/spin
accidents considered. The seven twin-engine
airplanes accounted for 77 or about 8 percent of
the accidents. A summary of the aircraft and the
number of stall/spin accidents involving each
follows:

STALL/SPIN
AIRCRAFT ACCIDENTS
Aerc Commander 500/600 Series 7
Aeronca 11 Series 16
Aeronca 7 Series 76
Beech D-18/E-18/G-18 9
Beech 35/35-33 Series 33
Beech 95/95-55 Series 18
Beech A23 Series 17
Boeing 75 Series 35
Cessna 120/140 26
Cessna 150 Series 140
Cessna 170 Series 20
Cessna 172 Series 59
Cessna 175 Series 5
Cessna 180 Series 9
Cessna 182 Series 17
Cessna 210 Series 1
Cessna 310 Series 9
Cessna 206 Series 3
Cessna 336/337 Series 4

STALL/SPIN
AIRCRAFT ACCIDENTS
Cessna 177 18
Forney/415 Series - 13
Luscombe 8 Series 27
Mooney M-20 Series 35
Navion Series 5
Piper J3/PA-11 Series 81
Piper PA-12 Series 11
Piper PA-18 Series 82
Piper PA-22 Series 27
Piper PA-23 Series 12
Piper PA-24 Series 12
Piper PA-25 Series 36
Piper PA-28 Series 49
Piper PA-30 Series 18
Piper PA-32 Series 8
Taylorcraft B Series 27
Globe GC-1 Series 8
Stinson 108 Series 18
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The involvement of each make and model in use of aircraft reports.” The data for the 3-year
those kinds of flying in which most stall/spins study period are as follows:
occur was summarized based on FAA’s “primary
BUSINESS TRANSPOR- AERIAL
_ TATION AND PERSONAL APPLICATION INSTRUCTION i
AIRCRAFT FLYING (HOURS) {HOURS) (HOUR.S) -
Aero Commander 477,904 — 12,981
Aeronca 11 Series 126,321 145 6,796
Aeronca 7 Series 733,642 30,432 376,794
Beech D-18/E-18/G-18 Series 400,258 — 12,099
Beech 35/35-33 Series 2,851,161 2,008 51,390
Beech 95/95-55 Series 890,831 — 18,818
Beech A23 Series 368,408 813 497,725
Boeing 75 Series 30,355 844,358 9,218
Cessna 120/140 Series 747,782 8,850 83,313
Cessna 150 Series 1,681,747 20,728 8,778,648
Cessna 170 Series 697,963 1,285 14,603
Cessna 172 Series 3,304,842 5,664 2,368,932
Cessna 175 Series 390,212 891 14,066
Cessna 180 Series 649,290 15,108 7,696
Cessna 182 Series 2,543,555 5,459 240,198
Cessna 210 Series 726,371 103 14,115
Cessna 310 Series 883,799 — 33,170
Cessna 206 Series 353,657 4,983 10,978
Cessna 336/337 Series 309,792 - 8,293
Cessna 177 Series 150,153 570 195,432
Forney/415 Series 304,928 463 10,378 ;
Luscombe 8 Series 365,444 1,710 17,434 !
Mooney M-20 Series 1,696,922 828 123,281
Navion Series 327,705 - 5,166
Piper J3/PA-11 Series 472,646 68,880 167,981
Piper PA-12 Series 234,614 2,010 25,940
Piper PA-18 Series 372,097 355,788 69,846
Piper PA-22 Series 1,374,155 4,374 510,239
Piper PA-23 Series 1,153,356 — 203,994
Piper PA-24 Series 1,320,796 545 124,782
Piper PA-25 Series 17,062 1,142,010 10,400
Piper PA-28 Series 2,594,970 8,882 4,499,572
Piper PA-30 Series 588,180 - 55,914
Piper PA-32 Series 458,218 248 53,349
Taylorcraft B Series 278,088 175 25,672
Globe GC-1 Series 108,558 115 1,769
Stinson 108 Series 343,958 502 3,609
TOTAL 25,625,620 2,527,927 18,319,522
7 i




In order to enhance the statistical correlation
of stall/spin accident circumstances with partic-
ular aircraft, some of the tabular data are
presented on a make-and-model basis. Categories
involved include “kind of flying,” “phase of
operation,” “pilot certificate,”” “first type of
accident” preceding the stall/spin, “total pilot
time,” and “pilot time in type.” These data are
presented in Appendix B in Tables 3 and 4, 7
and 8, 9, 11, 24, and 25, respectively.

D. Statistical Significance of Accident Data

While the above tabulation of stafl/spin ac-
cidents is useful in defining the relative status of
each make and model with respect to the overall
stall/spin problem, it does not necessarily serve
as a meaningful comparison of the individual
accident records. Since no account is taken of an
airplane’s total exposure or flight hours, there is
no way of ascertaining the significa,nce of its
involvement in 10, 100, or 500 accidents. In
order to do so requires some normalized basis
for comparison. The information, therefore, was
assessed in terms of frequency in order to
establish the statistical significance of the data,
ie., was the frequency of stall/spin accidents
involving each make and model higher or lower
than expected. The Chi-Square statistical
method, a test frequently used by researchers in
determining data significance, was chosen for
this purpose. Application of the test herein is
based on the methodology proposed by Acheson
J. Duncan in the paper, “Report on the Dif-
ferential Accident Performance of Single-Engine
Non-Air Carriers, 1949-1951.” Basically, this
methodology involves the measurement of dif-
ferences between observed numbers of accidents
and expected numbers of accidents. These
calculations result in numerical criteria which
are then compared with appropriate values of
the Chi-Square distribution from a prepared
statistical summary as shown in Figure 1. The
computations are made using the Chi-Square
formula:

x? = (Fq - Fe)?
Fe
Where:
x2 = discrepancy between observed and

expected frequencies
Fo = observed stall/spin frequency
Fe = expected stall/spin frequency
For a particular set of conditions (s), the ex-
pected frequency is

F, =(Tot:al Study Fleet Stall/Spins )
Total Study Fleet Flight Time A

Individual Airplane)
Flight Time s

In order to make comparisons between air-
craft as meaningful as possible, the Chi-Square
statistical method was applied to single-engine
aircraft and twin-engine aircraft grouped accord-
ing to kind of flying, i.e., instructional, noncom-
mercial, and commercial. This type of grouping
was employed in order to normalize, to the
extent possible, some of the operational
variables and to otherwise provide a consistent
basis for comparison. The Chi-Square test was
based on the total stall/spin accident distribu-
tion of the study fleet itself (including second
type stall/spin accidents) and on each airplane’s
relative exposure or total flight-hours recorded
in each of the several kinds of flying during the
3-year study period.

Calculations were made for single-engine air-
craft groupings involved in noncommercial
pleasure, practice, and business flying and in
commercial aerial application and associated
crop control activity.

Application' of the test to single-engine air-
craft in instructional flying inferred the exist-
ence of relatively high stall/spin frequencies in a
number of cases, but the small sample sizes
(exposure} of the individual aircraft involved
generally precluded drawing any conclusions as
to the significance of the data in this grouping,

Calculations were also performed for twin-
engine aircraft involved in mnoncommercial
pleasure, practice, and business flying and in
instructional flying.

TIATEWY T I IN LT

Fig

stat
diff
bet:
Wer
this

cho
not

the

side

pere

(de

For
Flyi

Chi

o | . ’_" - :‘



. PERCENTILE VALUE

.900 .950 975 990 995 .999 .9995
m B 1 2.71 3.84 5.02 6.63 7.88 10.8 12.1
g ‘;?'z '4.61 5.99 7.38 9.21 10.6 13.8 15.2
= o3 6.25 7.81 9.35 11.3 12.8 16.3 17.7
88 3 7.78 9.49 11.1 13.3 14.9 18.5 20.0
£Q s 9.24 11.1 12.8 15.1 16.7 20.5 22.1

Figure 1. Statistical summary of selected Chi-Square distributions.

The objective in applying the Chi-Square
statistical method was to determine whether
differences in frequency of stall/spin accidents
between aircraft were statistically significant or
were due merely to chance. In order to make
this determination, statistical significance levels
of 5 percent and 0.1 percent were arbitrarily
chosen as cutoff points. Frequencies which did
not differ from the mean stall/spin frequency at
the 5 percent level of significance were con-
sidered ‘*‘average;” those that differed at a
significance level between 5 percent and 0.1
percent were classified as “high” or “low”
(depending upon the sign of the difference

between observed and expected accident

numbers); and those differing beyond the 0.1
percent level were classified as “very high” or
“very low”. The 0.1 percent level was chosen
rather than the 1 percent level customarily used .
in these kinds of analyses in order to lend
considerably more conservatism to the ‘“very
high” or “very low” classification, i.e., the
probability is only one in a thousand that a
frequency classified as such stems purely from
chance.

The following computations typify detailed
application of the test to the study fleet.

For the noncommercial pleasure, practice,
and business kind of flying involving only
single-engine aircraft:

Fe ={ Total Single-Engine Stall/Spins
Total Single-Engine Flight Time

551

(25,625,620 ) X (

For the Aeronca 7 a.irplane:

551
F, = ————X 733,642=15.8
25,625,620

For this airplane, F,, from the table “Kind of
Flying by Make and Model,” is 55 and

x2 =(55.0 - 15.8)2 = 97.25
15.8

Since this value exceeds 10.8, the value of
Chi-Square at the 0.999 percentile level

Individual Airplane
Flight Time

Individual Airplane
Flight Time

(0.1 percent significance level), and the sign of
the difference is positive, a rating of “very high”
is assigned.

For the Mooney M-20 airplane:

Fe = _ 551 X 1,696,922 = 36.5
25,625,620
Fy = 27

x2 = (27 - 36.5)2 = 2.49
36.5
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Since this value does not exceed 3.84, the
Chi-Square value at the 0.95 percentile level (5
percent significance level), a rating of “‘average”
is assigned, i.e., the frequency is not considered
significant.

For the Piper PA-24 airplane:

Fe = 551 X 1,320,796 = 28.5
25,625,620

F, = i1
x2 = (11.0 - 28.5)2 = 10.73

28.5

Since this value is between the value of
Chi-Square at the 0.95 percentile level and the

AIRCRAFT

GROUPING (KIND OF FLYING)

value at the 0.999 percentile level, and the sign
of the difference is negative, a rating of “low” is

assigned.

The results of applying this method to the
study fleet are presented below. Although all
aircraft were tested within each applicable kind-
of-flying group, as previously mentioned, results
are shownwonlyin cases where statistical signifi-
cance was evidenced. Thus, aircraft not shown
within a given grouping either had a stall/spin
frequency classified as “average” or, as
happened in a few instances, had an inadequate
number of total flight hours within the grouping
to warrant conclusions.

STALL/SPIN FREQUENCY

Stinson 108 Series

Noncommercial pleasure,

High

practice, and business

Aeronca 11 Series
Aeronca 7 Series
Cessna 150 Series
Cessna 177 Series
Luscombe 8 Series
Piper J3/PA-11 Series
Piper PA-18 Series
Taylorcraft B Series
Cessna 172 Series
Cessna 180 Series
Cessna 206 Series
Piper PA-24 Series
Beech 35/35-33 Series
Cessna 182 Series
Cessna 210 Series
Piper PA-28 Series

Piper J3/PA-11 Series

]

’ Very high

» Very high
» Very high

"

Very high

” Very high
” Very high

Commercial aerial appli-

Very high
Very high
Low
Low
Low
Low
Very low
Very low
Very low
Very low

Very high

cation and associated

Piper PA-18 Series
Beech 95/95-55 Series

crop control activity
»

Noncommercial pleasure,

Very high
High

practice, and business

Piper PA-23 Series

Instructional dual, solo,

check, training

Piper PA-30 Series
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A statistical evaluation of stall/spin/spiral/
mush type accidents in an eatlier NTSB special
study® yielded results which are in general agree-
ment with the above. The correlation appears
particularly significant in cases where very high
frequencies of occurrence are involved. For
example, excluding the Cessna 177, which was
not previously studied, all but one of the
single-engine airplanes assigned a very high
frequency of occurrence in this report were
similarly evaluated in the previous study (using
the same statistical significance levels),

The reader is cautioned against misinterpret-
ing the above results as an evaluation of the
relative safety of these airplanes or as a reflec-
tion of their individual stall or spin charac-
teristics. This kind of reasoning is likely to' be
totally fallacious and such inferences are neither
suggested nor intended. The objective here is
merely to identify airplanes which appear to
merit further study in connection with all of the
elements potentially contributory to the stallf
spin, including pilot judgment and proficiency,
aerodynamic characteristics, effectiveness of
installed stall warning equipment, phase of flight
relationships, etc. The unique usefulness of the
Chi-Square method is in defining “what” is
significant in terms of relative frequency of
occurrence rather than “‘why” it is significant.

E. Pilot Certificate/Weather
Lighting Conditions

Conditions/

The pilots involved in the 991 stall/spins,
according to certificate, included 166 students,

425 private pilots, 203 commercial pilots, 163 .

commercial flight instructors and 34 others.
Nine hundred and fifty-six of the accidents
occurred during VFR weather conditions, 29
during IFR conditions, 5 in conditions unknown
or not reported, and 1 in conditions below
minimums. Eight hundred and ninety-two of the
accidents occurred during daylight, 54 at night,

National Transportation Safety Board, “Aircraft-Design-
Induced Pilot Error,” PB 175 629, Washington, D.C. 20591, July
1967.

40 at dusk, 4 at dawn, and 1 in unknown or
unreported lighting conditions.

SF Kind of Flying

Sixty and one-half percent of all the stall/spin
accidents studied were associated with noncom-
mercial flying, primarily related to pleasure,
practice, and business flights. Nineteen percent
were associated with instructional dual, solo,
and training flights. Fourteen percent were
associated with commercial flying, principally
in " connection with aerial application and
associated crop-control activities, and the
remaining 6-1/2 percent involved flights of a
miscellaneous kind, e.g., test, demonstration,
hunting, etc. )

N

G. Phase of Operation

Two hundred and thirty-eight or 24 percent
of the stall/spin accidents occurred during the
takeoff phase of flight, all but one of these
occurring during the initial climb. Three
hundred and ninety-five or 40 percent occurred
during the in-flight phase but only 70 of these,
or 7 percent of the study group, could be
accounted for in the specific phases described as
“climb to cruise,” “normal cruise,” and
“descending.” The other 325 in-flight accidents,
in all except four cases, were associated with
“acrobatics,” “buzzing,” “low passes,” flight
phases relating to agricultural operations, and a
flight phase described as “other” (includes
operations such as coyote hunting, search and
rescue, cattle roundup, and unknown phases).
The remaining 358 stall/spin accidents, or 36
percent of the study group, occurred during the
landing phase of flight, with most related
specifically to “traffic pattern-circling,” “final
approach,” and “go-around.”

Fatal stall/spins numbered 73 in the takeoff
phase, 107 in the landing phase, and 235 in the
in-flight phase. The ratio of fatal stall/spin
occurrences to the total number of stall/spin

- occurrences within a given phase of flight was




approximately the same in both takeoff and
landing (about 30 percent). In the in-flight
phase, however, this ratio was about twice as
great (about 60 percent).

H. Stall/Spin Accident Sequence

In 744 of the above-studied accidents, the
stall/spin was cited as a first accident type. The
remaining 247 stall/spins were classified as
second accident types, i.e., they were preceded
by other occurrences, including 190 engine
failure/malfunctions,” 25 overshoots, 10 under-
shoots, 8 groundloops, 9 hard landings, and 5
other miscellaneous accident types. Approxi-
mately 43 percent of the engine failure/malfunc-
tions occurred during the takeoff phase of flight,
almost all of these during the initial climb; 43
percent occurred during various in-flight phases;
and 14 percent during various landing phases.

gﬂroad and Detailed Causes and Factors

The pilot was considered a broad cause/factor
in about 97 percent of the first type stall/spin
accidents al]‘lg is cited most frequently in con-
nection witl®“failed to obtain/maintain flying
speed.” The latter was recorded as a detailed
cause/factor in 667 of these cases. Numerous
other significant but less frequently related
detaﬂed& cause/factors involving the pilot
included ‘attemptgld operation beyond experi-
ence/ability level, “tg‘verted attention from
operation of aircraft,” ~continued VFR flight
into adverse weather conditions,” ¥inadequate
preflight preparation and/or planging,™*“im-
proper operation of flight controls,” “improper
in-flight decisions or planning,”exercised poor
judgment,” “inadequate supervision of flight,”
“physical impairment,” and “misused or failed to
use flaps.”” Another rather significant broad

?The significance of engine failure or malfunction and its
relationship to all types of accidents is detailed in the National
Transportation Safety Board special report (to be published) “*A
Study of Engine Failure/Malfunction Accidents, U.S. General
Aviation, 1965 - 1969.”

cause/factor was weather, which was related to
about 16 percent of these first type stall/spins.
The details were associated with cause/factors
such as “low ceilings,” “fog,” “icing condi-
tions,” “unfavorable wind conditions,” “down-
drafts,” “updrafts,” “high temperature,” “high
density altitude,” etc. The broad cause/factor
miscellaneous was associated with about 4 per-
cent of the cases and included detailed cause/
factors such as “evasive maneuver to avoid
collision,” and ‘“unqualified person operated
aircraft.”

Certain other miscellaneous acts and condi-
tions associated with the aforementioned ac-
cidents are also considered significant. These
include “unwarranted low flying” (in 106
instances), “poorly planned’ approach,” “flew
into blind canyon,” “alcoholic impairment of
efficiency and judgment,” and “improperly
loaded aircraft-weight and/or c.g.”

The pilot was considered to be a broad
cause/factor in about 54 percent of the 190
engine failure/malfunction type accidents
preceding stall/spins. The detailed cause/factors
tabulated most frequently were “improper
operation of powerplant and powerplant con-
trols,” “inadequate preflight preparation and/or
planning,” and “mismanagement of fuel.” Other
broad cause/factor categories included the
powerplant, cited in about 39 percent of the
cases, with “powerplant failure for undeter-
mined reasons” being detailed in about half of
all such instances; personnel, cited in about 13
percent of the cases, primarily in connection
with “inadequate maintenance and inspection;
““weather in about 8 percent of the cases, with
“conditions conducive to carburetor/induction
system icing” being the most frequently
tabulated detail; and miscellaneous in about 5
percent of the cases. The miscellaneous acts and
conditions most frequently tabulated in connec-
tion with these engine failure/malfunction
type accidents were “anti-icing/deicing equip-
ment - improper operation of/failed to use,”
“fuel exhaustion,” “ice-carburetor,” *
conditions,” and “fuel starvation.”
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The broad cause/factors associated with the
remaining types of accidents preceding stall/
spins, ie., overshoot, undershoot, groundloop,
etc., are related primarily to the pilot and
weather. The broad and detailed cause/factors
relating to overshoot and undershoot oc-
currences are shown in Tables 16, 17, 18, and
19 (See Appendix B).

PILOT INVOLVEMENT SUMMARY

As suggested by a review of airman examina-
tions conducted by the Federal Aviation Ad-
ministration some years ago, the stall/spin
problem appears partially related to a lack of
knowledge and awareness of factors affecting a
stall. It is also evident, however, based on the
correlation of stall/spin accidents with “phase of
flight,” that the majority of stall/spins occur
under conditions which distract the pilot and
substantially divide his total attention between
performance and control of the airplane and
extetnal references, operational contingencies,
etc, Sixty percent of the stall/spins studied, for
example, occurred during takeoff and landing,
and 33 percent during in-flight acrobatics,
buzzing, low passes, etc.

In connection with airplane performance, it
should ‘be noted that many of these stall/spins
were precipitated by an engine failure or mal-
function caused by mismanagement of fuel,
improper operation of powerplant and power-
plant controls, and inadequate preflight prepara-
tion and/or planning, All the detailed cause/
factors associated with those engine failures or
malfunctions which were subsequently followed
by a stall/spin are contained in Table 15.

The pilot’s attentiveness to airplane perform-
ance in terms of monitoring and controlling
airspeed and responding to stall warning is often
compromised by contingencies and critical
circumstances which develop as a direct result of
his own actions, e.g., unwarranted low flying,
misuse of flaps, poorly planned approach, and
inadequate preflight preparation andfor plan-
ning. These factors, as well as those relating to

the above-mentioned occurrences of engine
failure/malfunction, relate generally to pilot
competence, proficiency, education, and judg-
ment.

Some specific examples of pilot-involved
factors, circumstances, and conditions which,
based on a review of selected accidents, are
related directly or indirectly to the stall/spin
occurrence include: '

o unwarranted low flying

o fuel exhaustion due to inadequate préflight
preparation and/or planning

o fuel starvation due to mispositioning of
fuel selector

o alcoholic impairment of efficiency and
judgment

¢ pootly planned approach

o lack of familiarity with aircraft

o continuing VFR flight into adverse weather
conditions

o diverted

aircraft

water in fuel

premature lift-off

flight into blind canyon

improperly loaded aircraft-weight and/or

c.g.

inadequate soft- or short-field technique

o attempting takeoff from unimproved or
inadequate fields

o attempting takeoff or go-around with wing
flaps improperly extended

o inadequate landing go-around technique

o inadequate crosswind takeoff or landing

attention from operation of

9 0 o 0

=]

technique
o abortive attempts to clear obstacles
o poor judgment and/for technique in

simulated forced landings
o general lack of proficiency in takeoff or
landing during windy, turbulent conditions

The general significance of a number of the
above circumstances is reflected in the summary
of selected stall/spin accident briefs in Appendix
A.




TECHNOLOGY AND TRAINING

The fundamental criteria used in connection
with most stall training maneuvers and proce-
dures are contained in the Federal Aviation
Administration’s Advisory Circular 61-21,
“Flight Training Handbook.” Included therein is
a discussion of the operational aspects and
appropriate methods of instruction relative to
slow flight and stalls as well as to stalls occurring
during critical flight phases such as takeoff and
departure, approach and landing, and ac-
celerated maneuvers, This information relates
directly to the specific stall maneuvers required
during pilot certification flight tests.

—pPilots must understand and appreciate

-

numerous factors affecting the airplane stall in
order to avoid an accident. These factotrs include
angle of attack, airspeed, load factor, airplane
weight, configuration and center of gravity,
altitude, frost or ice, and turbulence.

One or more of these factors can generally be
related to any stall/spin accident, either directly
or indirectly. The importance of a knowledge
and understanding of these fundamentals is
stressed in a related FAA exam-o-gram® entitled
“Factors Affecting the Stall Speed.” This is
attached as Appendix C.

Despite the fact that all pilots receive training
in stalls and are tested for proficiency in stall
recognition and recovery, stall/spin accidents
continue to occur with alarming regularity. In
this connection, however, it must be re-
membered that there is a marked contrast
betiween a student’s reaction to stalls practiced
in the training environment and to those which
occur in other flight phases under more critical
conditions such as an engine failure. This is
particularly true during landing or takeoff, when
the elements of surprise, very low altitude,
problem recognition, etc., all call for a high
degree of proficiency if an accident involving
serious injury is to be avoided. Stall training, for

8 An information service provided by FAA to individuals
interested in Airman Written Examinations.

obvious safety reasons, is conducted at higher
altitudes where most of the pilot’s conscious
attention is directed toward performance of the
stall itself and little or no sense of urgency
exists. There is ample opportunity for him to
detect the incipient stall characteristics, co-
ordinate and control the performance of the
airplane, and make an almost immediate

- jtecovery at the appropriate time.{Although the
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intent of this training is to develop an automatic
reaction to avoid the stall, the accident record
mutely evidences the fact that additional train-
ing and education is needed in respect to
situational judgments and techniques in various
takeoff and landing environments.

Although most aircraft currently being
manufactured are characteristically capable of
spinning, there is no current certification re-
quirement for pilot applicants, except for those
applying for the flight instructor rating, to
demonstrate or to have demonstrated that they
possess any practical proficiency relative to
spins. Such a requirement was deleted from pilot
certification criteria in accordance with CAR
Amendment 20-3, adopted June 15, 1949,
which stated in part:

“This amendment eliminates spins from the
pilot certification requirements and, in lieu
thereof, provides for dual flight instruction in
the prevention of and recovery from power-
on and power-off stalls entered from all
normally anticipated flight attitudes. It is
believed that the deletion of the spin require-
ment and the placing of greater emphasis
upon the prevention of and recovery from
stalls will result in greater air safety in two
ways: (a) it will emphasize recognition of and
recovery from stalls which, on the basis of
available accident statistics, has proved to be
the most dangerous maneuver to pilots; and
(b) elimination of the required spin maneuver
will act as an incentive for manufacturers to
build, and operators of schools to use, spin-
resistant or spin-proof aircraft.”

A comparison of statistics over the years
would appear to indicate that emphasizing the
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recognition of stalls has had a significant effect
in reducing their relative numbers. For the
4-year period preceding the amendment, 1945
through 1948, for example, stall/spin accidents,
on the average, accounted for about 48 percent
of all fatal accidents. For the 4-year period,
1965 through 1968, they accounted for about
27 percent of all fatal accidents.

On the other hand, the evolution of spin-
resistant or spin-proof aircraft has simply not
been borne out. On the contrary, the trend
toward modern-day, high-performance aircraft
has resulted in spin characteristics considerably
less favorable than those associated with
predecessor aircraft. As the new generation of
aircraft developed, compliance with the older,
mote stringent spin-recovery requirements be-
came increasingly difficult and type certification
spin tests for airplanes certificated in the normal
category were, for all practical purposes, sub-
sequently eliminated. An excerpt from FAA
Advisory Circular 23-1, “Type Certification Spin
Test Procedures,” for example, states the follow-
ing:

“A basic concept of type certification
flight testing is to explore an envelope of the
airplane’s characteristics which is greater in all
areas than the intended operational envelope.
This is to assure that, during normal opera-
tions, the operational pilot will not encounter
any airplane characteristic that has not been
explored by an experienced test pilot. With
regard to the spinning requirements in CAR 3,
type certification testing requires recovery
capability from a one-turn spin while
operating limitations prohibit intentional
spins. This one-turn margin of safety’ is
designed to provide adequate controllability
when recovery from a stall is delayed.

“The spin requirements for normal cate-
gory airplanes have changed over the years
from six turns with a free control recovery to
the present one-turn spin with a normal
control movement recovery. Originally, and
during the changes, there has never been an
reference to the manner in which the spin
entry should be conducted. The preamble of

Amendment 3-7, dated May 3, 1962, states in
part, ‘These [one-turn spin] tests are con-
sidered to be an investigation of the airplane’s
characteristics in a delayed stall, rather than
true spin tests.” This statement is significant
and recognizes that CAR 3.124(a) does not

require investigation of the controllability in a

true spinning condition for a normal category

airplane. Essentially, the test is a check of the

controllability in a delayed recovery from a

stall. Intentional and inadvertent, normal and

accelerated stalls should be considered.”

The above turnabout in projected design
trends, coupled with deletion of the spin train-
ing requirement, results in a situation in which
aircraft characteristically capable of spinning are
being flown by pilots with no training or
experience in spins or spin recovery procedures.
The emphasis placed on the recognition and
awareness of stalls in training as a spin preventa-
tive has unquestionable merit. Nonetheless, a
significant number of stalls and spins do, in fact,
occur regularly. During the 3-year study period
alone, for example, a total of 237 distinct spin
accidents were recorded, 179 of them fatal. It
would appear, therefore, that stall training
alone, regardless of how rigorous, leaves some-
thing to be desired since such a complete
dependence on avoidance of the stall leaves the
results or the outcome of inadvertent spin
entries highly problematical.

Stall warning, including natural aerodynamic
buffeting, control softening, etc., as well as the
warning provided by mechanical devices, is
important. In order to be effective, the warning
must provide a positive means of alerting the
pilot and eliciting an appropriate response from
him. Stall warning devices installed in present-
day aircraft, however, leave much to be desired.
Lights are almost totally ineffective since most
stall accidents occur under VFR conditions in
circumstances in which the pilot’s visual at-
tention is, for the most part, required outside
the cockpit. The effectiveness of a horn warning
decreases substantially whenever the pilot is
preoccupied with operational contingencies. A
number of pilots involved in stall accidents, for

T




example, stated that they didn’t hear the horn
or that they didn’t remember hearing it.

In terms of eliciting effective pilot response, a
tactile stall warning device such as a stickshaker
would appear to be generally superior. In
comparative simulator tests conducted by the
FAA® of aural stall warners (continuous and
interrupted horn signals) and the tactile device
(stickshaker), it was found that with respect to
alerting the pilot, the stickshaker was 99 percent
effective, the interrupted horn 84 percent ef-
fective, and the continuous horn only 64 per-
cent effective. The primary advantage of the
stickshaker is that, in acting upon the pilot
directly, it provides the stall warning auto-
matically.

Improved stall warning, of course, can resolve
only part of a more complex problem in-
extricably related to both the man and the
machine. Directed research and development,
improvement, and innovation with respect to
design as well as to pilot’s training and educa-
tional curricula are necessary if the stall/spin
enigma is to be adequately resolved. In the case
of the machine, for instance, consideration
might be given to the applicability of certain
STOL!® concepts, to modification kits intended
to improve handling characteristics, to
fundamental design changes for improving stall/
spin characteristics, and to those general require-
ments necessary to ensure that performance of
present-day aircraft reflect the application of
design standards, and criteria consistent with
today’s technology.

with respect to the pilot, emphatic training
measures are necessary in connection with all
the fundamentals of airplane performance
pertinent to the takeoff and landing, particularly
as related to operational situations which may
easily precipitate a stall, e.g., premature lift-off,
inadequate short- or soft-field techniques,

L]

9Experimentation and Evaluation of Improved Stall Warning
Equipment, Report No. NA-69-35, December 1969, Federal
Aviation Administration, National Aviation Facilities Experi-
mental Center, Atlantic City, New Jersey, 08405.

19ghort takeoff and landing.

misuse of flaps, etc. The prevention of engine
failure or malfunction as a result of a pilot’s own
actions, together with the recommended proce-
dures to be followed in the event of an engine
failure, should be stressed. Special effort should
be made to further educate pilots regarding the
applicability and significance of current Federal
regulations relating to careless or reckless opera-
tions, buzzing, low passes, etc., and the inherent
dangers in such operations. Finally, in view of
the trends which have been evidenced in airplane
design during the past two decades, an evalua-
tion should be made of the feasibility of
requiring at least minimal spin training of all
pilot applicants.

RECOMMENDATIONS

The realization of further significant
reductions in the relative numbers of stall/spin
accidents will require the coordinated efforts of
the general aviation community as a whole. The
National Transportation Safety Board recom-
mends that the Federal Aviation Administration,
in addition to direct participation in all related
programs, subsequently serve to organize, direct,
and integrate * such efforts toward unified
objectives.

On March 23, 1972, the Federal Aviation
Administration issued Notice of Proposed Rule
Making No. 729, “Certification, Pilots and
Flight Instructors,” in order to revise and
upgrade Part 61 of the Federal Aviation Regula-
tions (FAR) dealing with this subject. In this
NPRM, it is pointed out that although Part 61
has been amended over the years, no basic
changes to pilot training and certification stand-
ards have been made since these were initially
introduced in 1938. The NPRM also references
the general consensus which exists regarding the
need for such changes, in order to make these
regulations compatible with the relatively

complex operation of modern-day aircraft.

In view of the potential of enhanced pilot
training for reducing stall/spin accidents, the
following recommendations, where applicable,
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should be considered in context with the above
proposed rulemaking. The National Transporta-
tion Safety Board specifically recommends that:

1.

4,

. The

The Federal Aviation Administration issue

an' Advanced Notice of Proposed Rule
Making to explore the potential of reducing
stall/spin accidents through innovation in
ground and flight training curricula.
Federal Aviation Administration,
together with the National Aeronautics and
Space Administration, conduct further
study, including operational flight tests, of
the relative effectiveness between the
current, most widely utilized stall warning
devices (horns, lights, etc.) and the so-
called improved stall warning equipment,
e.g., angle-of-attack indicators, stick-
shakers, etc., as found in some of the more
sophisticated general aviation aircraft.

The Federal Aviation Administration, the
Aircraft Owners and Pilots Association, the
National Pilots Association, the National
Association of Flight Instructors, the Flight
Safety Foundation, and the National
Business Aircraft Association, through an
individually appropriate medium (Advisory
Circular, personal contact, magazine, etc.),
specifically advise pilots to guard against
the occurrence of a stall/spin accident
subsequent to an engine failure or mal-
function. Special emphasis should be given
to the potential occurrence of the latter as
a result of “improper operation of power-
plant or powerplant controls,” “inadequate
preflight preparation and/or planning,”
“mismanagement of fuel”” and other causes
characteristically attributed to the pilot.
Maintenance personnel should also be
advised of the history of stall/spin ac-
cidents precipitated by engine failure or
malfunction due to “inadequate mainte-
nance and inspection.”

The Federal Aviation Administration issue
a Notice of Proposed Rule Making in
connection with minimum safe altitudes in
FAR Part 91.79 (c) which, except in the
case of operations involving fish spotting,
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aerial mapping/photography, pipeline
patrol, etc., would increase minimum safe
altitudes over “open water or sparscly
populated areas” to 500 feet, the same as
that permitted over other noncongested
areas,

The Federal Aviation Administration
conduct further statistical review, technical
evaluation, and operational testing of those
aircraft which, based on application of the
Chi-Square test according to kind of flying,

exhibited a ‘‘very high” stall/spin
frequency of occurrence.
.The Federal Aviation Administration

together with the National Aeronautics and
Space Administration conduct an opera-
tional study of takeoff and landing safety,
based on actual stall/spin case histories, to
evaluate the situational judgments and
techniques of typical general aviation pilots
in these phases of flight. The project would
model or synthesize citcumstances or con-
tingencies which directly or indirectly
often result in a stall/spin, including engine
failure/malfunction, go-around, short- or

soft-field takeoffs, ete.

. The Federal Aviation Administration and

the National Aerial Applicators Association
initiate additional study and research in
connection with aerial application and as-
sociated crop-control activities. The
objective would be to reduce stall/spin
hazards unique to this kind of flying
through enhanced operational techniques,
innovative airplane design and improved
stall-warning equipment.

The Federal Aviation Administration, the
General Aviation Manufacturers Associa-
tion, and the National Aeronautics and
Space Administration conduct a joint study
to determine the potential and feasibility
for reducing stall/spin accidents through
enhanced airplane design consistent with
current technology. Specific consideration,
for example, might be given to using
applicable STOL technology, improved

e




stall warning equipment, modification kits 9. The Federal Aviation Administration ’
aimed at improving the handling charac- evaluate the feasibility of requiring at least
teristics of present aircraft, direct lift sys- minimal spin training of all pilot applicants.
tems, etc.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD: *

/s/ JOHN H. REED .
Chairman : ¢

Isf FRANCIS H. McADAMS
Member

[s/f LOQUIS M. THAYER
Member

/s ISABEL A.BURGESS
Member

/s WILLIAM R. HALE

Member :




APPENDIX A N

SELECTED BRIEFS OF ACCIDENTS




SELECTED BRIEFS OF ACCIDENTS
INVOLYING STALL / SPIN
U. 5. GENERAL AVIATION

1967 - 1969
FILE DATE LOCATION ATRCRAFT DATA INJURTES FLIGHT PILOT DATA A
F S MWN PURPOSE
2-0623  8/10/67 ROLLENSVILLE,COLO  PIPER PA-28 CR= 0 1 0 NONCOMMERCIAL PRIVATE, AGE 41, 163
TIME - 1015 N&324R PX- 0 3 0 PLEASURE/PERSOMAL TRANSP TOTAL HOURS, 160 IN TYPE,
DAMAGE-DESTROYED NOT INSTRUMENT RATED,
TYPE OF ACCIDENT PHASE DF DPERATION
STALL IN FLIGHT NORMAL CRUISE
PROBABLE CAUSELS)
FILOT IN COMMAND — FATLED TO OBTAINSMAINTAIN FLYING SPEED
MISCELLANEOUS ACTS,CONDITIONS - FLEW INTO BLIND CANYDN
PILOT IN COMMANG = [NADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
MISCELLANEDUS ACTS,CONDITIONS - IMPROPERLY LOADED AIRCRAFT-WEIGHT-AND/CQR. C.G.
REMARKS~ ACFT ABOVE MAXIMUM GROSS WT.
2-0858 9/13/67 POESTENKILLsNY PIPER PA=-28 CR- 1 0 0 INSTRUCTIONAL STUDENT, AGE 52, 17 TOTAL
TIME - 1320 N7406R PX-= 0 0 0 So0bLp HOURS 4 ALL IN TYPE, NOT

DAMAGE~SUBSTANTIAL
NAME OF AIRPORT ~ POESTENKILL
TYPE OF ACCIDENT

PHASE OF OPERATION
STALL

LANDING GO-AROUND

PROBABLE CAUSELS)
PILOT IN COMMAND = FAILED TO DBTAINSMAINTAIN FLYING SPEED
PILOT IN COMMAND - DELAYED IN INITIATING GU-ARDUND

INSTRUMENT RATED.




SELECTED BRIEFS OF ACCIDENTS {CONT'D)

FILE

DATE LOCATION AIRCRAFT DATA INJURIES FLIGHT PILDT 0ATA
F 5 W/'N PURPOSE
3I-4684 12/10/67 TRUCKEEsCALIF MDONEY M2} CR- O 0 1 NONCOMMERCIAL PRIVATEy AGE 244 280
TINE - 213¢ NT4567 PX= 0 © 2 PLEASURE/PERSONAL TRANSP TOTAL HOURS, BG IN TYPE,
DAMAGE-SUBSTANTIAL NOT INSTRUMENT RATED.
NAME OF AIRPORT - TRUCKEE
TYPE OF ACCIDENT PHASE OF OPERATION
STALL TAKEOFF INITIAL CLIMB
PROBABLE CAUSE{(S}
PILOT IN COMMAND = INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
PILOT IN COMMAND - EXERCISED PDOR JUDGMENTY
PILOT IN COMMAND ~ FAILED TO OBTAIN/MAINTAIN FLYING SPEED
FACTORIS)
WEATHER - FOG
WEATHER BRIEFING = BRIEFED BY WEATHER BUREAU PERSONNEL, IN PERSON
WEATHER FORECAST - FORECAST SUBSTANTIALLY CORRECT
SKY CONDITION CEILING AT ACCIDENT SITE
UNKNOWN /NOT REPORTED UNLIMITED
VISIBILITY AT ACCIDENT SITE PRECIPITATION AT ACCIDENT SITE
1/2 MILE OR LESS NONE
OBSTRUCTIONS TO VISION AT ACCIDENT SIYE TEMPERATURE-F
FOG 20
TYPE OF WEATHER CONDITIONS TYPE OF FLIGHT PLAN
1FR
REMARKS- VISIBILETY 1/2-1/4 MILE. AIRCRAFT COVERED WITH HEAVY FROST.
3-0119 1/28/68 AMARTLLO+TEX MDONEY M20C CR— © 0 1 NONCDMMERCIAL PRIVATE, AGE 37, 148
TIME ~ 1402 NT700M PX- © ¢ 3 PLEASURE/PERSONAL TRANSP TOTAL HOURS, 35 IN TYPE,
DAMAGE-SUBSTANT FAL NOT INSTRUMENT RATED.
NAME OF AIRPORT - TRADEWIND
TYPE OF ACCIBENT PHASE OF OPERATION
STALL TAKEOFF INITIAL CLIMB
PROBABLE CAUSE(S)
PILOT IN COMMAND — PREMATURE LIFT-DFF
PILOT IN COMMAND — FAILED TO OBYAIN/MAINTAIN FLYING SPEED
3-0551 2/18/568 CRESTWOOD, ILL BEECH 35 CR= 1 0 O NONCOMMERCIAL PRIVATE, AGE 43, 201
TIME - 1440 N45 PX= 1 O O PLEASURE/PERSONAL TRANSP TOTAL HOURS, 14& IN TYPE,

a2y
DAMAGE~DESTROYED
MAME DOF AIRPORT - HOWELL
TYPE OF ACCIDENT
STALL SPIN

PROBABLE CAUSE(S)

PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPE
FACTOR(S)

MISCELLANEOUS ACTS,CONDITIONS - PODRLY PLANNED APPROACH
FIRE AFTER IMPACT
REMARKS~ PLT EXECUTED STEEP NOSE HIGH TURN SPACING SELF B

PHASE OF OPERATION
LANDING FINAL APPROACH

ED

EHIND LANDING ACFT.

NOT INSTRUMENT RATED.

3-29(

3=-30°

3-30




SELECTED BRIEFS OF ACCIDENTS (CONT'D}

FILE DATE LOCATION AIRCRAFT DATA INJURIES FLIGHY PILOT DATA
F 5 M/N PURPOSE
3-2T46 B8/11/68 AMESBURY ;MASS AERONCA TAC CR— 0 0 1 NONCOMMERC]AL PRIVATEs AGE 50, 200
TIME - 1830 N1700E PX- 0 0 1 PLEASURE/PERSONAL TRANSP TOTAL HOURS, UNK/NR IN
BAMAGE-SUBSTANTIAL TYPE, NOF INSTRUMENT
RATED.
TYPE OF ACCIDENT PHASE OF OPERATIOM
STALL IN FLIGHT BUZIZEING

PROBABLE CAUSE(S}
PILOT IN COMMAND ~ FAILED TO OBTAIN/MAINTAIN FLYING SPEED
PILGT IN COMMAND = EXERCISED POOR JUDGMENT \
MISCELLANEOUS ACTS,CONDITIONS — UNWARRANTED LOW FLYING -
FACTORLS)
MISCELLANEOUS ACTS,CONDITIONS — AIRCRAFY CAME TO REST IN WATER
REMARKS= CRASHED IN LAKE.

3=2901 6/30/68 NR.GREENFIELD+CALIF BEECH B35 CR= 1 0 O NONCOMMERCIAL PRIVATE, AGE 41, 1463
TIME = 1347 NS177C PX= 2 1 0 PLEASURE/PERSCNAL TRANSP TOTAL HOURS, 113 IN TYPE,
CAMAGE-DESTROYED NOT INSTRUMENT RATEE,
NAME OF AIRPORT - METTLER STRIP
TYPE OF ACCIDENT PHASE OF OPERATION
L ENGINE FAILURE OR MALFUNCTION IN FLIGHT NORMAL CRUISE
. STALL LANGING TRAFFIC PATTERN-CIRCL ING

PROBABLE CAUSE(S)
PILOT IN COMMAND - MISMANAGEMENT OF FUEL
MISCELLANEOUS ACTS,CONDITIONS = FUEL SELECTOR POSITIONED BETWEEN TANKS
MISCELLANEOUS ACTS,CONDITIONS = FUEL STARVATION
PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED ;
1 COMPLETE POWER LOSS = COMPLETE ENGINE FAILURE/FLAMEOUT=1 ENGINE )
3 EMERGENCY CIRCUMSTANCES - FDRCED LANDING OFF AIRPORY ON LAND
REMARKS~ TURNING ON TO FINAL.

3-3076 9/7/68 PELZER,SC AERONCA TAC CR= 0 0 1 NONCOMMERC IAL PRIVATE, AGE 45, 50 TOTAL
TIME - 1700 NB3460 PX~ O 1 O PLEASURE/PERSONAL TRANSP HOURS, ALL IN TYPE, NOT
DAMAGE=SUBSTANTIAL INSTRUMENT RATED.
TYPE OF ACCIDENT PHASE OF OPERATION
STALL SPIN IN FLIGHT NORMAL CRUISE
PROBABLE CAUSELS)
PILOT IN COMMAND -~ FAILED TO OBTAIN/MAINTAIN FLYING SPEED
3-30%8 9/21/68 COLLINSTOMsLA CHAMPION TFC CR= 0 0 1 CoMMERCIAL COMMERC EAL , AGE 26, 427
TIME ~ 1745 N7532E PX- © ¢ O DTHER TOTAL HOURS, 92 IN TYPE,
DAMAGE~-SUBSTANT [AL NOT INSTRUMENT RATED.
TYPE OF ACCIDENT PHASE OF OPERATION
STaLt TN FLIGHT LOW Pass

PROBABLE CAUSE(3)
PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
REMARKS—~ PLT HIRED TO CHASE BLACKBIRDS FADM RICE FIELD.CRASHED DURING STEEP TURN AT LOW ALT.

A3




SELECTED BRIEFS ©OF ACCIDENTS (CONT'D)

FILE DATE LacaTioN AIRCRAFT DATA INJURIES FL IGHT piLoT DATA
F S M/N PURPOSE
3-3160 10/2/68 SCHLATER4MISS AERONCA 7AC CR~ 0 1 © NONCOMMERCTAL COMMERC TAL, AGE 38, 483
TIME - 173¢ N8Z181 PX— 0 © 1 PLEASURE/PERSONAL TRANSP TOTAL HOURS, 301 IN TYPE,
DAMAGE-SUBSTANY [AL NOT ENSTRUMENT RATEC.
TYPE OF ACCIDENT PHASE OF OPERATION
STALL IN FLIGHT (THER
PROBABLE CAUSE(S) -
PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
FACTORIS)
MISCELLANEDUS ACTS.CONDITIONS - UNWARRANTED LOW FLYENG
REMARKS— STALLED FROM LOW TURN CHASING BIRDS
3=3175 9/2B/68 LAWTONMICH AERONCA TAC CR— 0 0 1 NONCOMMERLIAL PRIVATE, AGE 42, 22 TOTAL
TIME - 1200 NB3128 PX- 0 t 0 PLEASURE/PERSONAL TRANSP HOURS, 5 IN TYPE, NOT
DAMAGE-SUBSTANT 1AL INSTRUMENT RATED.
NAME OF AIRPORT - MARKS
TYPE OF ACCIDENT PHASE OF OPERATION
STaLL TAKEDFF INITIAL CLIMB
-
PROBABLE CAUSE(S)
PILOT IN COMMAND — PREMATURE LIFT-OFF
3-3207 9/11/68 WHITE MARSH4MD MODNEY M20E CR- 1 @ 0 NONCOMMERCIAL PRIVATE, AGE 31, 700
TIME - 1500 N79852 PX- & 0 O BUSINESS TOTAL HOURS, 350 IN TYPE,
OAMAGE-DESTROYED NOT INSTRUMENT RATED.
NAME OF AIRPORT - BALTMORE AlRPARK
TYPE DOF JCCEDENT PHASE OF OPERATION
ENGINE"FAILURE OR MALFUNCTION TAKEOFF INITIAL CLpme
STALL SPIN TAKEOFF INITIAL CLIMB
PROBABLE CAUSE(S)
POWERPLANT - MISCELLANEOUS POWERPLANT FATLURE FOR UNDETERMINED REASONS
PILOT IN COMMAND — FAILED TO OBTAIN/MAINTAIN FLYING SPEED
COMPLETE POWER L0OSS — COMPLETE ENGENE FAILURE/FLAMEOUT-1 ENGENE
EMERGENCY CIRCUMSTANCES - FORCED LANDING ON AIRPORT/SEAPLANE BASE/HELIPT.
FIRE AFTER EIMPACT
3-3305 T/14/68 SANTA SUSANA,CAL MOONEY M20C CR- 0 1 0 NONCOMMERCIAL PRIVATE: AGE 37, 257
TIME = 1345 N34&20X PX- O 2 1 PLEASURE/PERSOMAL TYRANSP TOTAL HOURS, 34 IN TYPE,

DAMAGE-SUBSTANTIAL
NAME OF AIRPORT - SANTA SUSANA
TYPE OF ACCIDENTY
sSTaLL

PHASE OF OPERATION
IN FLIGHT

MORMAL CRUISE

PROBABLE CAUSE(S)
PILOT IN GCOMMAND — FAILED TO OBTAIN/MAINTAIN FLYING SPEED
REMARKS~ IN TIGHT TURN.

NOT INSTRUMENT RATED.

3-345:

33544




SELECTED BRIEFS OF ACCIDENTS (CONT'D)

FILE DATE LOCATION

AIRCRAFT DATA INJURIES FLIGHT
F 5 M/N PURPDS E
3-3417 T/4/68 CASCADIA,OREG MOONEY M20F CR- 1 0 0 NONCOMMERC 1AL
FTIME ~ 1800 NG527TH Px— 1 1 1 PLEASURE/PERSONAL TRANSP

TYPE DF ACCIDENT
STALL

DAMAGE-DESTROYED
PHASE OF ODPERATION
IN FLIGHT

OTHER
PROBABLE CAUSE(S)
PILOT IN COMMAND - FAILED TD OBTAIN/MAINTAIN FLYING SPEED
PILOT IN COMMAND ~ IMPROPER IN-FLIGHT DECISIONS DR PLANNING
FACTOR(S)
MISCELL ANEOUS ACTS,CONDITIONS — FLEW INTO BLIND CANYON
REMARKS~ PLT UNABLE TD CLEAR TOPS OF RIDGES.

31-3451 8/2/648

TIME - 0640

BERNARD, ID

NONC OMMERC TAL

MOONEY M20F LR= 0 1 0O
2 PLEASURE/PERSONAL TRANSP

N6340Q PX- 0 1
DAMAGE=DESTROYED
. NAME OF AIRPORT =~ BERNARD 1.DG FLD

E: TYPE OF ACCIDENT

PHASE OF OPERATION
STALL

IN FLISHT OTHER
PROBABLE CAUSE(S)

PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
PILOT IN COMMAND — IMPROPER OPERATION OF FLIGHT CONTROLS

PILOT DATA

PRIVATE, AGE &1, %400
TOTAL HOURS, 262 IN TYPE,
NOT INSTRUMENT RATED.

PRIVATE, AGE 45, 1200
TOTAL HOURS, 150 IN TYPE,
NOT INSTRUMENT RATED.

REMARK S~ WHEN ACLFT BEGAM TOD BUFFET AND SETTLE DURG TURN PLT HELD ELEVATOR CTL FULL BACK UNTIL GRND IMPACT,

3-3544 10/6/68

TIME - 1730

EDGERTON s KYD BEECH A35 CR~ 1
NB7T0A PX- 1

DAMAGE=DESTROYED

0 0 NONCOMMERC JAL
0 0 PLEASURE/PERSOMAL TRANSP

NAME OF ATRPORT — RANCH STRIP
TYPE OF ACCIDENT

FHASE OF DPERATION
STALL

TAKEOFF [NJTIAL CLIMB

PROBABLE CAUSE(S)

PILOT IN COMMAND ~ FAILED TO DBTAINSMAINTAIN FLYING SPEED
FIRE AFTER IMPACT
REMARKS— STALLED FROM STEEP CLIMBING TURN.

STUDENT, AGE 47, UNK/NR
TOTAL HOURS » UNK/NR TN
TYPEs NOT INSTRUMENT
RATED.

B
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SELECTED BRIEFS OF ACCIDENTS (CONT'D}

FILE DATE LGCATION AIRCRAFT DATA INJURIES FLIGHT PILOT DATA
F 5 M/N PURPDSE
3-3802 7/12/68 THE DALLES,OREG CESSNA 150 CR- © 1 O MISCELLANSOUS COMMERC 1AL, FL.INSTR.,
TIME - 0910 Nz22872 PX- 0 0 0O FERRY AGE 27, 256 TOTAL HDURS,
DAMAGE-DESTROYED R 158 IN TYPE, INSTRUMENT
RATED.
NAME OF AIRPORT - THE DALLES
TYPE OF ACCIDENT PHASE OF OPERATION
ENGINE FAILURE DR MALFUNCTION IN FLIGHT NORMAL CRUISE
STALL LANDING FEMAL APPRDACH
PROBABLE CAUSE(S)
PILOT IN COMMAND = INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
MISCELLANEDUS ACTS,CONDITIONS — FUEL EXHAUSTION
PILOT IN COMMAND - FAILED TD OBTAIN/MAINTAIN FLYING SPEED
COMPLETE POWER LOS5S = COMPLETE ENGINE FAILURE/FLAMEOUT-1 ENGINE
EMERGENCY CIRCUMSTANCES — FORCED LANDING OFF AIRPORT ON LAND
3-3901 B/21/68 HILLSBORO+DREG BEECH B35 CR= 0 © 1 NONCOMMERLTAL PRIVATE, AGE 47, 163
TIME - 133% N5241C PX~ 0 O 0 BUSINESS TOTAL HOURS, T IN TYPE,
DAMAGE-SUBSTANTIAL NOT ENS TRUMENT RATED.
NAME OF AJRPORT ~ HILLSBORO N
TYPE OF ACCIDENT PHASE OF OPERATION
ENGINE FAILURE OR MALFUNCTION IN FLIGHT NORMAL CRUISE
STALL LANDING FINAL APPROACH
PROBABLE CAUSELS)
PILOT IN COMMAMD — MISMANAGEMENT OF FUEL
MISCELLANEOUS ACTS,CONTITIONS - FUEL STARVATION
PILOT IN COMMAND — FAILED TQ OBTAIN/MAINTAIN FLYING SPEED
COMPLETE POWER L0OSS - COMPLETE ENGINE FAILURE/FLAMEOUT-L ENGINE
EMERGENCY CIRCUMSTANCES - FORCED LANDING CFF A[RPORT ON LAND
REMARKS— FAILED TO SWITCH TANKS.
3-3914 9/19/68 PACOIMA,CALIF CESSNA 150H CR- @ 2 0 INSTRUCTIONAL COMMERC TAL, FLLINSTR,.,
TIME - 15655 N6482S PX- 0 0O O DUAL AGE 25, 302 TOTAL HOURS,
DAMAGE-DESTROYED 225 IN TYPE, MNOT INSTRU-
MENT RATED.
TYPE OF ACCIBENT PHASE OF CGPERATION
ENGINE FAILURE OR MALFUNCTION LANDING: TRAFFIC PATTERN=C IRCL ING
STALL LANDING FINAL APPROACH

PROBABLE CAUSE{S)
PILOT IN COMMAND = SPONTANEOUS-IMPROPER ACTION
PILOT IN COMMAND - EXERCISED POOR JUDGMENT
MISCELLANEDUS ACTS,CONDITIONS - FUEL STARVATION
PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
FACTORI(S)
MISCELLANEDUS ACTS,COMDITIONS - SIMULATED CONDITIONS
COMPLETE POWER 1DS5 = GCOMPLETE EMGINE FAILURE/FLAMEOUT-1 EMGINE
EMERGENCY CIRCUMSTANCES - FORCED LANDING OFF AIRPORT ON LAND
REMARKS— INSTRUCTOR SHUT OFF FUEL FDR PRACTICE FORCED LNDG,WAS UNABLE TO RESTART ENG.STALLED FROM LOW TURN.

3=45602
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SELECTED BRIEFS OF ACCIDENTS (CONT'D)

L FILE DATE LOCATION ATRCRAFT DATA INJURIES FLIGHT PILOT DATA
; F S M/N PURPOSE
34532 3/29/66  SAN JOSE,CALIF BEECH 35 CR- 1 0 O NONCOMMERCTAL COMMERC 1AL, FL ,INSTR., p
: TIME - 1336 NBTO94A PX~ 2 0 0 PLEASURE/PERSONAL TRANSP AGE 27, 1787 TOTAL HOURS, 1 f
k DAMAGE—-DESTROYED IN TYPE, INSTRUMENT ;)
RATED. i
NAME OF AIRPORT ~ REID-HILLVIEHW B
TYPE DF ACCIDENT PHASE OF OPERATION K
ENGINE FAILURE OR MALFUNCTION TAKEOFF INITIAL CLIM
STALL TAKEOFF  INITIAL CLIMB

PROBASLE CAUSE{S)

PILOT IN COMMAND - MISMANAGEMENT DOF FUEL

MISCELLANEQUS ACYTS,CONDITIONS — FUEL STARVATION

PILOT IN COMMAND - LACK OF FAMILIARETY WITH AIRCRAFT

PILDOT IN COMMAND - FAILED TO ABDRT TAKEOFF

PILOT IN COMMAND - IMPROPER IN-FLIGHT DECISIONS OR PLANNING

PILOT IN COMMAND = FAILED TO DBTAIN/MAINTAIN FLYING SPEED
FIRE AFTER IMPACT

REMARKS= STALLED OURING STEEP TURN BACK TO ARPT.OPEN FIELDS WERE AVAILABLE FOR ACFY TO MAKE LANDING OFF APT

2 e

[I-4602 8/29/68 CASTLE ROCK,sCOLO BEECH G35 CR~ 1 0 ©0 NONCOMMERCIAL PRIVATE, AGE 43, 85 TOTAL
4 TIME - 2445 N10Q204A PX- 0 O 0 PLEASURE/PERSONAL TRANSP HOURS, UNK/NR IN TYPE,
DAMAGE-DESTROYED NGT INSTRUMENT RATEOD,
TYPE OF ACCIOENT PHASE OF OPERATION
STALL SPIN IN FLIGHT NORMAL CRUISE

PROBABLE CAUSE(S? . f

PILGT IN COMMAND = INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
PILOT IN COMMAND - CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITEQONS

yx PILOT IN COMMAND - FAELED TO DBYAIN/MAINTAIN FLYING SPEEC

: FACTOR{S} ;
WEATHER = LOW CEILING i
WEATHER BRIEFING - NO BRIEFING RECEIVED :
WEATHER FORECAST = FORECAST SUBSTANTIALLY CORRECT ;

SKY CONDITION CEILING AT ACCIDENT SITE !
UNKNOWN/NOT REPORTED 800 i
VISIBILITY AT ACCIDENT SITE PRECIPITATION AT AGCIDENT SITE !
5 OR OVER DRIZZLE ;
OBSTRUCTIONS TO VISEON AT ACCIDENT SITE WIND DIRECTION-DEGREES f
NONE 340 i

WIND VELOC ITY-KNOTS TYPE OF WEATHER CONDITIONS

; 20 VFR !

[ .. TYPE OF FLIGHT PLAN i

i NDNE

FIRE AFTER IMPACT i
¥

4=0033 11/24/68 NAVAJOA, MEX BEECH D35 CR-

B
0 0 1 NONCOMMERC IAL COMMERC IAL, AGE 43, 700
TIME - 0900 N37Q0N Px- 0 0 2 PLEASURE/PERSONAL TRANSP TOTAL HOURS, 200 IN TYPE,
DAMAGE=SUBSTANTIAL NOT INSTRUMENT RATED,
NAME OF AIRPORT — NAVAJOA
TYPE OF ACCIDENT PHASE OF OPERATION
STALL SPIN LANDING TRAFFIC PATTERN-CIRCLING

REMARKS= NVESTIGATION UNDER JURISDICTION OF THE GOVERNME NT OF MEXICOD.

|




SELECTED BRIEFS OF ACCIDENTS (CONT'D)

31-0041

3-0064

3-0156

DATE LOCATION ATRCRAFT DATA INJURIES FLIGHT
F S M/N PURPOSE
272769 SCOTTq ARK PIPER PA-28 CR- 1 0 O NMONC OMMERC 1AL
TIME - 1600 N1T26J px- 3 0 0 PLEASURE/ PERS ONAL TRANSP

DAMAGE-DESTROYED

TYPE OF ACCIDENT
STALL

PROBABLE CAUSEI(S)
P1LOT IN COMMAND -
PILCT IN COMMAND — EXERCISED POOR JUDGMENT

PHASE UF CPERATION
IN FLIGHT ACROBATICS

FAILED TO OBTAIN/MAINTAIN FLYING SPEED

MISCELLANEOUS ACTS,CONDITIONS = UNWARRANTED LOW FLYING

FACTORIS)

WISCELLANEOUS ACTS,CONDITIONS — IMPRGPERLY LOADED ATRCRAFT=WE [GHT-ARD/OR C.G.

FIRE AFTER IMPACT
REMARKS~ APRXLY 10 L83 OVER MAX GRDSS WT.

BEECH 35
N2T25Y

1/10/69 FRECONIAsARIZ

TIME - 1736

CR-

1 0 9 NONG OMMERC [AL
px- 3 0

0 BUSINESS

DAMAGE-DESTROYED

NAME OF AIRPORT ~ FREDONTA
TYPE OF ACCIDENT
STALL SPIN

PROBARLE CAUSEI[S)
MISCELLANEOUS ~ UNDETERMINED
REMARKS— AGCFT WAS ORSERVED TO ENTER A L SPIN

CESSNA 1504
N5046E

FARMERVILLEsLA
1000

1/24/69
TIME =~

PHASE OF OPERATION
IN FLIGHT NORMAL CRUISE

FROM ST/LEVEL FLT WITH NO ATTEMPT AT RECOVERY

CR- 1 0 © INSTRUCTICNAL
PX- 0 0 0 50u0

DAMAGE—DESTROYED

NAME OF AIRPDORT - FARMERNILLE
TYPE DF ACCIDENT
STALL

PROBABLE CAUSELS)

PHASE DF DPERATION
UNKNOWN/NOT REPORTED

PILOT IN COMMAND - FATLED TO DBTAIN/MAINTAIN FLYING SPEED

REMARKS~ PLT BELIEVED TO HAVE CRASHED ON GO AROUND.

CESSNA 1506
NB264F

1/15/69 MILPITAS,CALIF

TIME - 1715

NO WITNESSES. FLAPS WERE UP.

0 0 NONGCOMMERC IAL
0 0 PLEASURE/PERSONAL TRANSP

DAMAGE-DESTROYED

TYPE OF ACCIDENT
STALL SPIN

PROBABLE CAUSE(S}
MISCELLANEOUS = UNDETERMINED
FACTORIS)

PHASE DF OPERATION
UNKNDWN/NOT REPORTED

MISCELLANEDUS ACTSCONDITIONS = AIRCRAFT CAME TD REST IN WATER

MISSING AIRCRAFT — LATER RECOVERED

REMARKS= RECOVERY DATE-1/1T/69.ACFT WAS OBSERVED

TO SPIN INTO RESERVDIR.

A8

pPILOT DATA

JOTAL HOURS s 50 [N TYPE,
NOT INSTRUMEMT RATED.

PRIVATE, AGE 57, 912
TOTAL HOURS, UNK/NR IN
TYPE, NOT INSTRUMENT
RATED.

BEFORE CRASH.

STUDENT: AGE 194 36 TOTAL
HOURS » ALL IN TYPE, NOT
INS TRUMENT RATED.

G OMMERC TAL, AGE 19, 451
ToTAL HOURS, 99 [N TYPE,

NOT INSTRUMENT RATED.
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SELECTED BRIEFS OF ACCIDENTS (CONT'D)

FILE

AIRCRAFT DATA

TYPE OF ACCIDENT

ENGINE FAILURE OR MALFUNCTION

STALL
PROBABLE CAUSE{(S)

PHASE OF OPERATION
LANDING GD=-AROUND
LANDING FINAL APPRDACH

DATE LOCATION INJURIES FLIGHT PILOT DATA
F 5 M/N PURPOSE
3-0564 4/3/69 MARYSVILLE,OMID PIPER PA-28 CR- 0 0 2 INSTRUCTIONAL COMMERC 1AL , FLLINSTR.,
TIME = 1610 N1505U P¥= 0 0 @0 opuat AGE 21, 321 TOTAL HOURS,
DAMAGE-~SUBSTANT IAL 230 IN TYPE, INSTRUMENT

RATED.

MISCELLANEOUS ACTS,CONDITIONS - FUEL STARVATION

DUAL STUDENT = MISMANAGEMENT OF FUEL

PILOT TN COMMAND = INADEQUATE SUPERVISION OF FLIGHT

PELOT IN COMMAND - FAILED TO OBTATN/MAINTAIN FLYING SPEED
COMPLETE POWER LOSS ~ COMPLETE ENGINE FAILURE/FLAMEOUT=1 ENGINE
EMERGENCY CIRCUMSTANCES - FORCED LANDING OFF AIRPORY ON LAND
REMARKS~ STUDENT TURNED FUEL SELECTOR VALVE YO OFF POSITION.

AERONCA 76GCB

3-0597 3/1/6%9 PRESHO,S DAK CR~ 0 1 0 MISCELLANEOUS COMMERC IAL, AGE 33, 1272
TIME - 1800 N9B25Y PX= 0 1 0 HUNTING TOTAL HOURS, 163 IN TYPE,
DAMAGE-SUBSTANT 1AL NDT INSTRUMENT RATED,
TYPE OF ACGCIDENT PHASE OF OPERATION
STALL SPIN IN FLIGHT OQTHER
PROBABLE CAUSE(S)
PILDT IN COMMAND - FAILED TO DBTAIN/MAINTAIN FLYING SPEED
REMARKS~ COYOTE HUNTING.
3-0T1T 2/25/89 SANDSTON . VA MODNEY M20G CR- 0 0 1 NONCOMMERC 1AL PRIVATE, AGE 26, 69 TOTAL
TIME ~ 0B37 N3593X PX= © © 0 BUSINESS HOURS, 26 IN TYPE, NOT
DAMAGE-SUBSTANT 1AL INSTRUMENT RATED.
NAME DF AIRPORT - BYRD FIELD
TYPE OF ACCIDENT PHASE OF OPERATION
STALL TAKEOFF INITIAL CLIMB
PROBABLE CAUSE{S)
PILOT IN COMMAND - FATLED TO DBTATN/MAINTAIN FLYING SPEED
3-1077 4/18/69 COLDRADD SPS,COLD MOONEY M20F CR~ 1 0 & NONCOMMERC TAL COMMERC 1AL, AGE 36, 572
TIME = 1714 N2&9TM PX- 1 0 © PLEASURE/PERSONAL TRANSP  TOTAL MOURS, UNK/NR IN

DAMAGE-DESTROYED TYPE, INSTRUMENT RATED,
NAME OF AIRPORT = FALCON
TYPE 0OF ACCIDENT

STALL

PHASE OF DPERATION
IN FLIGHT OTHER

PROBABLE CAUSE{S)
PILOT IN COMMAND ~ FAILED TO OBTAIN/MAINTAIN FLYING SPEED

A9




SELECTED BRIEFS OF ACCIDENTS {CONT'D)

FILE DATE LOCATION AIRCRAFT DATA INJURTES FLIGHT PILOT DATA
F § M/N PURPOSE
3+1602 6/20/69 NR.MCGRATHyALAS AERDNCA TAC CR- 1 0 0 NONCOMMERCIAL STUYDENT, AGE 264 125
TIME - 0110 NB4699 PXx= 1 O 0 PLEASURE/RERSONAL TRANSP TOTAL HOURS, all IN
DAMAGE=SUBSTANTIAL - TYPE, NOT INSTRUMENT
RATED.
NAME OF AIRPGRT — YANKEE CREEK
TYPE OF ACCIDENT PHASE OF DPERATION
STALL SPIN IN FLIGHT NORMAL CRUISE
PROBABLE CAUSE(S)
PILOT [N COMMAND — FAILED TO DBTAINSMAINTAIN FLYING SPEED
PILOF IN COMMAND - PHYSICAL IMPAIRMENT
MISCELLANEQOUS ACTS.CONDITIONS = ALCOHOLIC IMPAIRMENT DF EFFICIENCY AND JUDGHENT
REMARKS- PLT BLOOD ALCOHOL LEVEL 135 MG PCT.
3-2359 T7/29/69 SANTA SUSANA,CAL CHAMPION 7GCBC CR- 0 1 O NONCOMMERCIAL PRIVATE, AGE 27, 320
TIME - 0735 N1689G PX- ¢ © 0 PLEASURE/PERSOMAL TRANSP TOTAL HOURS, ALL IN
DAMAGE-SUBS TANTIAL TYPE, NOT INSTRUMENT
RATED.
NAME DF AIRPORT = SANTA SUSANA
TYPE DF ACCIDENT PHASE OF DPERATION
STALL LANDEING TRAFFEC PATTERN-C IRCL ING
PROBABLE CAUSE(S)
PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
3-2490 9/28/69 MORGAN CITY.MISS AERONCA TAC CR- 1 €@ 0O NONCOMMERCIAL STUDENT, AGE 21, 201
TIME ~ 1745 N85570 PX- 1 0 0 PLEASURE/PERSONAL TRANSP TOTAL HOURS, 198 IN TYPE,
DAMAGE-DESTROYED NOT INSTRUMENT RATED.
NAME OF AIRPORT ~ REX KELLY FARM
DEPARTURE POINT INTENDED DESTINATION
MORGAN CITY,MISS MORGAN CITY,MISS
TYPE QF ACCIDENT PHASE OF OPERATION
STALL SPIN IN FLIGHT NORMAL CRUISE

PROBABLE CAUSE(S)

PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
REMARKS— STALLED FROM LOW R TURN.

AT

FILE

3-253¢

3-2531




SELECTED BRIEFS OF ACCIDENTS (CONT'D)

FILE

DATE LOCATION ATRCRAFT DATA INJURIES FLIGHT

PILOT DATA
F S5 M/N PURPOSE
3-2536 17/26/69 SACRAMENTO+CALIF PIPER PA=28R CR-= 0 1 O NONCOMMERG IAL PRIVATE, AGE 53, 300
TIME - 0453 NT5804J PX-= 0 3 0 PLEASURE/PERSOMAL TRANSP TOTAL HOURS, &3 [N TYPE,
DAMAGE-DESTROYED NOT INSTRUMENT RATED,

NAME OF AIRPORT - NATOMAS
DEPARTURE POEINT INFTENDED DESTINATION

SACRAMENTO.CALEF BEND, OREG
TYPE DF ACCIBENT PHASE CF OPERATION

ENGINE FAILURE DR MALFUNCTION TAKEOFF [NITIAL CLIMB

STALL IN FLIGHT OTHER
PROBABLE CAUSE(S)

PILOT IN COMMAND - INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING

MISCELLANEOUS ACTS,CONDITIONS - FUEL STARVATION

PILDT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
FACTOR(S)

MISCELLANEOUS ACTS,CONDITIONS - IMPROPERLY LDADED AIRCRAFT=WEIGHT=AND/OR C.G.
COMPLETE POWER LOSS ~ COMPLETE ENGINE FAILURE/FLAMEOUT=1 ENGINE
EMERGENCY CIRCUMSTANCES ~ FORCED LANDING OFF AIRPORT ON LAND
REMARKS— FUEL SELECTOR IN OFF POSITION. ACFT OVER MAX GROS$ WT ABOUT 129 LBS.

3-2538 B/19/69 WHITMIRE,SC MOONEY MZ0E CR— 1 0 0 NONCOMMERCIAL STUDENT, AGE 3B, UMK/NR

TIME - 1830 NT9353 Px= 0 1 0 PLEASURE/PERSONAL TRANSP TOTAL HOURS, UNK/MR IN

DAMAGE-DESTROYED
NAME OF AIRPORT — OXNER

DEPARTURE POINT INTENDED DESTINATION LAST ENROUTE STOP
WHITMIRE s SC WHITMIRE,SC UNKNOWN/NOT REPORTED

TYPE OF ACCIDENT PHASE OF OPERATION
ENGINE FAILURE DR MALFUNCTION TAKEOFF INITIAL CLIMB
STALL TAKEOFF INITIAL CLIMB

PROBABLE CAUSE(S)
PILOT IN COMMANO - INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
MISCELLANEQOUS ACTS,COANDITIONS = WATER IN FUEL
PILOT IN COMMAND — FAILED TO OBTAIN/MAINTAIN FLYING SPEED
COMPLETE POWER LOSS - COMPLETE ENGINE FAILURE/FLAMEOUT=) ENGINE
EMERGENCY CIRCUMSTANCES = FORCED LANDING OFF AIRPORT ON LAND

TYPE, NOT INSTRUMENT
RATED,




SELECTED BRIEFS OF ACCIDENTS (CONT'D)

FILE DATE LOCATION AIRCRAFY DATA INJURIES FLIGHT PILDT DATA
F S W/N PURPOS E
3-2580 T/29/69 VALLY CENTER,KANS  CHAMPION TKCAB CR= 1 O O NONCOMMERCIAL COMMERC 1AL, FL,INSTR.4
TIME - 1915 N6354N PX- 0 0 O PLEASURE/PERSONAL TRANSP AGE 27, 2065 TOTAL HDURS,
DAMAGE~-DESTROYED 64 IN TYPE, INSTRUMENT
. RATED.
NAME OF AIRPORT - ROBINSON
DEPARTURE POINT INTENDED DESTIMATION
VALLY CENTERyKANS WECHITA+ KANS
TYPE DF ACCIDENT PHASE OF OPERATION
STALL SPIN IN FLIGHT OTHER
PROBABLE CAUSE(S)
PILOT IN COMMAND — IMPROPER OPERATION OF FLIGHT CONTROLS
PILOT IN COMMAND — EAILED TO DBTAIN/MAINTAIN FLYING SPEED
FACTOR(S)
MISCELLANEOUS ACTS,CONDETIONS = DOWNNIND
FIRE AFTER IMPACT )
REMARKS- ACFT DBSVD IN STEEPLY BANKED CLIMBING L TURN.
3-2616 4/T/69 ALBION sWASH BEECH 35 CR— 1 O O NONCOMMERCIAL PRIVATE, AGE 41, 9500
TIME - 1515 NZBTSV PX- 2 0 O PLEASURE/PERSONAL TRANSP TOTAL HOURS s UNK/NR §N
DAMAGE=DESTROYED TYPE, NOT INSTRUMENT
RATED.
MAME OF AIRPORT — EGGERS
DEPARTURE POINT INTENDED DESTINATION
COLFAXsWASH UNKNOWN/NOT RE PORTED
TYPE OF ACCIDENT PHASE OF OPERATION
STALL SPIN IN FLIGHT ACROBATICS
PROBABLE CAUSE(S)
PILDT IN COMMAND - PHYSICAL IMPATRMENT
MISCELL ANEOUS ACTS,CONDITIONS — ALCOHOLIC IMPATRMENT DF EFFICIENCY AND JUDGMENT
MISCELLANEOUS ACTS,CONDITIONS — UNWARRANTED LOW FLYING
REMARKS— INTNFL LOW ALT SPIN. PLT BLOOD ALCOHOL LEVEL 385 MG #CT. STRUCK POWER LINES.
3-2739 11/19/69  MEGARGEL,TEX CESSNA 150 CR~ 1 © 0 COMMERCIAL COMMERC 1AL, AGE 31, 970
TIME - 1640 N6L16T PX= O O © POWER/PIPELINE TOTAL HOURS, 960 IN TYPE,

DAMAGE-DESTROYED
INTENDED DESTINATION
TOWA PARKsTEX

DEPARTURE POINT
TOWA PARK,TEX
TYPE OF ACCIDENT
STALL

PHASE OF OPERATION
IN FLIGHT OTHER

PROBABLE CAUSE(S}) .

PILOT IN COMMAND - FAILED TO OBTAIN/MAINTAIN FLYING SPEED
FIRE AFTER IMPACT
REMARKS— ACFT OBSERVED IN A 180 DEG TURN TD LINE UP WITH PIPELINE.

NOT INSTRUMENT RATED.

3=2743

3=-2943




SELECTED BRIEFS OF ACCIDENTS (CONT'D)

FILE  DATE LOCATION AIRCRAFT DATA INJURIES FLIGHT PILOT DATA
F S M/N PURPOS &
$-2740 11/2/69  EATON RAPIDS,MICH  CESSNA A150K CR~ 2 0 © MISCELLANEDUS COMMERC 1AL, FL,INSTR,,
TIME - 1330 NB335M PX- © @ 0 DEMONSTRATION AGE 38, 8698 TDTAL HOURS,
DAMAGE-DESTROYED 14 IN TYPE, INSTRUMENT
RATED.
NAME OF ATRPORT - STEVENS
DEPARTURE POINT INTENDED DESTINATION
EATON RAPIDS,MICH EATON RAPIDS,MICH
TYPE OF ACCIDENT PHASE OF OPERATION
STALL  SPIN IN FLIGHT ACROBATICS
PROBABLE CAUSE(S)
PILOT IN COMMAND - FAILED TO OBFALN/MAINTAIN FLYING SPEED
PILOT IN COMMAND = EXERCISED POGR JUDGMENT
MISCELLANEOUS ACTS,CONDITIONS - UNWARRANTED LOW FLYING
REMARKS= PLT DIED 11/4769.
2743 11/8/69  BARROMN,WIS MOONEY M20E CR- 1 0 0 NONCOMMERC AL PRIVATE, AGE 49, 550
TIME - 1423 N1293X PX- 1 1 o

3=2943

PLEASURE/PERSONAL TRANSP
DAMAGE-DESTROYED
NAME OF ATRPORT - BARRDN
DEPARTURE POINT
BARRON,W1$
TYPE OF ACCIDENT
STALL

INTENDED DESTINATION
BARRON,WIsS

PHASE OF OPERATIGN
TAKEOFF  INITJAL CLme

PROBABLE CAUSELS)
PILOT IN COMMAND -~
PILOT [N COMMAND -

REMARKS= PLT DISTRACT|

DIVERTED ATTENTIDN FAOM OPERATION OF AIRCRAFT
FAILED TO OBTAIN/MAINTALIN FLYING SPEED
ED TRYING TD LATCH GR HANDLE up,

11/7/69

CARDMICH
TIME - 1832

PIPER PA-28
N4477.)

DAMAGE-DESTRDYED

CR= 1 0 0 JINSTRUCTIONAL
PX- 0 0 0 SpLo
NAME DF AIRPORT - CARD
DEPARTURE PDINT

CARD ¢MICH
TYPE OF ACCIDENT

STALL

INTENDED DESTINATION
CARD:MICH

PHASE OF OPERATION
IN FLIGHT DTHER
PROBABLE CAUSE(S)
PILOT IN COMMAND - SPATTAL DISORIENTATION
PILOT IN COMMAMD ~ FAILED TO OBTAIN/MAINTAIN FLYING SPEED

PERSONNEL - FLIGHT INSTRUCTOR INADEQUATE SUPERVISION GF FLEGHT
FIRE AFTER IMPACT

REMARKS= ACFT WAS OBSERVED TO MAKE ABRUPT PULL

TOTAL HOURS, 400 IN TYPE,
NOT IN5 TRUMENT RATED,.

STUDENT, AGE 29, 29 TOTAL
HOURS, ALL IN TYPE, NOT
INSTRUMENT RATED,

~UP FROM A LDW ALT.PLT TDTAL NITE FLT TIME .¢ HRS,




SELECTED BRIEFS OF ACCIDENTS (CONT'D)

FILE DATE LOCATION AIRCRAFT DATA INJURIES FLIGHT PILOT DATA
F 5 M/N PURPOSE
3-3014 &/28/69 OACULA,GA AERONCA TAC CR— 1 0 0 NONCOMMERCIAL NO CERTIFICATE, AGE 40y
TIME - 1920 N2655E P¥— 0 1 ¢ PLEASURE/PERSONAL TRANSP 500 TOTAL HOURS, ALL IN
DAMAGE=-DESTROYED TYPEs NOT INSTRUMENT
RATED.
DEPARTURE POINT INTENDED DESTINATION
DACULALGA DACULA, GA
TYPE OF ACCIDENT PHASE OF OPERATION
STALL IN FLIGHT BUZZING
PROBABLE CAUSE{S)
PILOT IN COMMAND - FATILED TO OBTAIN/MAINTAIN FLYING SPEED
MISCELLANEOUS ACTS,CONDITIONS = UNWARRANTED LOW FLYING
3-3133 8/10/69 NR,SCAPPDOSEDREG CHAMPION 7KCAB GR- 0 1 0 NONCOMMERCIAL COMMERCEAL, FL . INSTR.,
TIME - 1680 Ni&07G PX- 1 0 0 PLEASURE/PERSONAL TRANSP AGE 29, 1000 TDTAL HOURS,
DAMAGE-DESTROYED 45 IN TYPE, NOT INSTRUMENT
RATED.
DEPARTURE POINT INTENDED DESTINATICN
SCAPPDOSE+OREG SCAPPODOSELCQREG
TYPE OF ACCEDENT PHASE OF OPERATION
STALL IN FLIGHT ACROBATICS
PROBABLE CAUSE(S)
PILOT IN COMMAND = FAILED TD OBTAIN/MAEINTAIN FLYING SPEED
PILOT IN COMMAND - EXERCISED PGOR JUDGMENT
MISCELLANEOUS ACTS,CONDITIONS « UNWARRANTED LOW FLYING
FACTORIS)
MISCELLANEOUS ALTS,COMDITIONS — AIRCRAFT CAME TGO REST IN WATER
REMARKS— PLT ENGAGED IN PERSONAL FLT AFTER FIRE PATROL. ACFT SANK IN RIVER,PX DRODWNEO.
3-3368 8/11769 OXFORD s NY AERONCA TAC CR- 0 1 0 NONCOMMERCIAL COMMERCIAL, AGE 42, 1700
TIME = 1405 N3454E PX- 0 1 0O PLEASURE/PERSONAL TRANSP TOTAL HOURS, UNK/NR TN

DAMAGE-SUBSTANTIAL

NAME OF AIRPORT - HILLTOP

DEPARTURE POINT
OXFORDsNY

TYPE OF ACCIDENT PHASE OF OPERATION
ENGINE FAILURE OR MALFUNCTION TAKEOFF INITIAL CLIMB
STALL TAKEOFF INITIAL CLIMB

INTENDED DESTINATION
OXFORDNY

PROBABLE CAUSE(S)
PILOT IN COMMAND — INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
MISCELLANEDUS ACTS,CONODITIONS = FUEL EXBAUSTION
PILDT IN COMMAND — FAILED TO OBTAIN/MAINTAIN FLYENG SPEED
COMPLETE POWER LOSS - COMPLETE ENGINE FATLURE/FLAMEOUT-1 ENGINE
EMERGENCY CIRCUMSTANCES = FORCED LANDING OFF AIRPORT ON LAND

Al4

TYPE, NOT INSTRUMENT
RATED.

FILE
3=3393 1
-
L}
T
f
F
3=-3394 ]




SELECTED BRIEFS OF ACCIDENTS {CONT'D)

PILOT DATA

COMMERC IAL, FL.INSTR,,
AGE 564 4250 TOFAL HOURS,
63 IN TYPE, NOT INSTRUMENT

PRIVATE, AGE 22, 235

FILE DATE LOCATION ATRCRAFT DATA INJURIES FLIGHT
F 5 M/N PURPOSE
3-3393  10/20/69 BEMIDJI +MINN CHAMPION TKCAB CR= 1 0 0 NONCOMMERCIAL
TIME - 1130 N5227X PX- 0 0 ¢ PLEASURE/PERSONAL TRANSP
OAMAGE~DESTROYED
RATED.
DEPARTURE PODINT INTENDED DESTINATION
BEMIDJIsMINN LoCAL
TYPE OF ACCIDENT PHASE OF OPERATION
STALL IN FLIGHT ACRODBATICS
PROBABLE CAUSE(S}
PILOT IN COMMAND - EXERCISED POODR JUDGMENT
PILOT IN COMMANMD ~ ATTEMPTED DPERATION BEYDND EXPERIENCE/ABRILITY LEVEL
PILOT IN COMMAND ~ FAILED TO OBTAIN/MAINTAIN FLYING SPEED
MISCELLANEQUS ACTS,CONDITIONS - UNWARRANTED LOW FLYING
REMARKS— DRG ATTEMPT TN COMPLETE 2 SLOW ROLLS,ACFT OBSVD TO VEER R AND NOSE DOWNLALT EST APRX 100-300FT.
3=339% 10/25/69 THOMASVILLE+GA BEECH 35 CR— 1 0 O NONCOMMERCEAL
TIME - 1600 N2B1TV PX~ 0 O 2 PLEASURE/PERSONAL TRANSP

DAMAGE-DESTROYED
HAME OF AIRPORT - THOMASVILLE
DEPARTURE POINT INTENDED DESTINATION
VALDOSTA,GA LOCAL
TYPE OF ACCIDENT
ENGINE FAILURE OR MALFUNCTION
STaLL

PHASE OF CPERATION
IN FLIGHT NORMAL CRUISE
IN FLIGHT 9OTHER

PROBABLE CAUSE(S)
PILOT IN COMMAND - INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
PILOT IN COMMAND - MISMANAGEMENT DF FUEL
MISCELLANEQUS ALTS,CONDITIONS - FUEL STARVATION
MISCELLANEOUS ACTS,CONDITIONS — FUEL SELECTODR POSITIONED BETWEEN TANKS
PILOT IN COMMAND = MISJUDGED DISTANCE AND ALTITUDE
PILOT IN COMMAND =~ FAILED TO OBTAIN/MAINTAIN FLYING SPEED
COMPLETE POWER LOSS - COMPLETE ENGINE FAILURE/FLAMEQUT-1 ENGINE
EMERGENCY CIRCUMSTANCES — FORCEC LANDING OFF AIRPORT ON LAND

TOTAL HOURS, 73 IN TYPE,
NOT INS TRUMENT RATED.

REMARKS= DRG ATTEMPY RETURN TO ARPT ACFT STRUCK TREES APRX L/4MILE SHORT OF FIELD.NO FUEL FOUND IN L TANK.

AlS

i




SELECTED BRIEFS OF ACCIDENTS (CONT'D}

FILE DATE LOCATION AIRCRAFT DATA INJURIES FLIGHT PILOT DATA
F 5§ M/ PURPOSE
3-3648 8/25/69 LOMBARDy ILL PIPER PA-23 CR- @& O 1 [INSTRUCTIONAL STUDENT, AGE 43, 45 TOTAL
TIME - 1830 N&B43W PX- 0 0 O TRAINING HOURS 4 44 IN TYPE, NDT
DAMAGE—SUBSTANTIAL INSTRUMENT RATED.
NAME OF AIRFORT - MITCHELL
DEPARTURE POINT INTENDED DESTENATION
LOMBARD , FLL LOCAL
TYPE OF ACCIDENT PHASE CUF OPERATION
sTaLL LANOING GO-ARDUND
GEAR COLLAPSED LANDING OTHER
PROBABLE CAUSE(S)
PILOT 1IN COMMAND - FAILED FD OBTAIN/MAINTAIN FLYING SPEED
PILOT IN COMMAND - MISJUDGED DISTANCE AND SPEED
PILOT IN COMMAND — DELAYED IN INITIATING GO-AROUND
FACTOR{S)
TERRAIN — HIGH OBSTRUCTIONS
MISCELLANEDUS ACTS,CONDITIONS — OVERLOAD FAELURE
REMARKS= UN CLB ABv TREES AT W END OF FIELD.
3-3T62 10/13/69 SO.WEYMOUTH.MASS PIPER PA=-28 CR= 1 0 © INSTRUCTIONAL STUDENT, AGE 28, 32 TOTAL
TIME = 1228 N&423W px- 0 0 © SoLo HOURS » ALL IN TYPE, NOT
OAMAGE-DESTROYED INS TRUMENT RATED.
NAME DOF AIRPORY — SOUTH WEYMOUTH NS
DEPARTURE PDINT INTENGED DESTINATION LAST ENRQUTE STOP
50.#EYMDUTH,MASS SO.WEYMOUTHs MASS NEW BEDFORDsMASS
TYPE OF ACCIDENT PHASE OF OPERATION
STALL LANDING TRAFFIC PATTERN-CIRCLING
PROBABLE CAUSE(S)
PILDT IN COMMAND — FAILED TD OBTAIN/MAINTAIN FLYING SPEED
FACTOR(S}
MISCELLANEDUS ACTS,CONDITIONS — PDORLY PLANNED APPRDACH
FIRE AFTER 1MPACTY
REMARKS= DOWNWIND LEG TDO CLOSE. STALLED FROM STEEP S TURN BACX TO FINAL APCH,
6-0039 T/4/69 MULEGE y BAJASMEX MOONEY M20C CR- © 1 0 NONCDMMERCIAL COMMERG TAL , AGE 52, 455
TIME - 1500 N9112V PX- ¢ ©0 3 PLEASURE/PERSONAL TRANSP TOTAL HOURS, 30 IN TYPE,

DAMAGE-DESTROYED
NAME OF AIRPORT - MULEGE
OEPARTURE POINT
MEXICALIJMEX
TYPE DF ACCIDENT

INTENDED DESTINATION

HMULEGEyBAJAS MEX
PHASE OF OPERATION

ENGINE FAILURE OR MALFUNCTION LANDING GO-AROUND
STALL LANDING GO-ARDUND

COMPLETE POWER LOSS - COMPLETE ENGINE FAILURE/FLAMEOUT-1 ENGINE

FIRE AFTER IMPACT

REMARKS~ INVESTIGATION UNDER JURISDICTION OF GOVT OF MEXICD.

A A LA BN BB DTDOZZZZZZ2ZETRTRIIZIZICFOOOO

NOT INSTRUMENT RATED.




ABBREVIATION

AERIAL ADVERTISE
ATRsFLIGHT INSTR.

AIR SHOW/RACING

AIR TAXI-CARGOD

AIR TAXI-PASSG

APPROACH CTL-DEPARTURE
APR CTL-TDW ENRT CTL SRV
ASSOC CROP CTL ACTIVITIES
ASSOC FIRE CTL ACTIVITIES
COMMERCIALFLIGHTLINSTR,
CORP/EXEC

LR=

CTR CARGO-D

CTR CARGD-I

CTR PASSG-D

CTR PASSG-1

LAST ENROUTE STOP
MAPPING/PHOTO

MIL CONTRACT CARGO INTL
MIL CONTRACT PASSS INTL
MILITARY CTR CARGO POM
MILITARY CTR PASSG DOM
MIL/CTR CARGOD

MIL/CTR PASSG

NR.

NS CTR CARGO

NS CTR PASSG

NS/CTR REVENUE CARGD DOM
NS/CTR REVENUE CARGO INTL
NS/CTR REVENUE PASSG DOM
N%/CTR REVENUE PASSG INTL
0-.

PARAJUMP

PRIVATE,FL.INST R,

PX-

RADAR CTL/SURVEILLANCE
SCHED CARGD SRV

SCHED DOM CARGOD SRV

SCHED DOM PASSG SRV

SCHED INTERNATL CARGD SRV
SCHED INTERNATL PASSG SRV
SCHED PASSG SRV

s-D

S-1

UNK/NR

LIST OF ABBREVIATIONS USED IN BRIEFS

MEANING

AERIAL ADVERTISING

AIRLINE TRANSPORT INSTRUCTOR

AIR SHOW/AIR RACING

AIR TAXI-CARGO OPERATIONS

AIR TAXI-PASSENGER OPERATIONS

APPROACH CONTROL-DEPARTURE

APPROACH CONTROL-TOWER EN ROUTE CONTROL SERVICE
ASSOCTATED CROP CONTROL ACTIVITIES

ASSOCTIATED FIRE CONTROL ACTIVITIES

COMMERC IAL FLIGHT INSTRUCTOR
CORPORATION/EXECUT IVE

CREW

CONTRACT/CHARTER-CARGO-DOMESTIC
CONTRACT/CHARTER—CARGO- INTERNATIONAL
CONTRACT/CHARTER-PASSENGER-DOMES TIC
CONTRACT/CHARTER~PASSENGER-TNTERNATIDNAL

LAST PLANMED EN ROUTE LANDING POINT

AERIAL MAPPING/PHOTOGRAPHY

MILITARY CONTRACT~CARGO-INTERNATIDNAL

MILITARY CONTRACT~PASSENGER-INTERNATIOMAL
MILITARY CONTRACT-CARGO-DOMESTIC

MILITARY CONTRACT-PASSENGER-DOMESTIC

MILITARY CONTRACT-CARGOD

MILITARY CONTRACT-PASSENGER

NEAR

NONSCHEDULED/ CHARTER REVENUE CARGO-INTRA-STATE
NONSCHEDULED/CHARTER REVENUE PASSENGER-INTRA-STATE
MONSCHEDULED/CHARTER REVENUE CARGO-DOMESTIC
NONSCHEDULED/CHARTER REVENUE CARGO-INTERNATIONAL
NONSCHEDULED/CHARTER REVENUE PASSENGER-DOMESTIC
NONSCHEDULED/CHARTER REVENUE PASSENGER-INTERNATL
OTHER AIRCRAFT AND GROUND

PARACHUTE JUMP

PRIVATE FLIGHT INSTRUCTOR

PASSENGERS

RADAR CONTROL/SURVEILLANCE

SCHEDULED CARGO SERVICE

SCHEDULED DOMESTIC CARGO SERVICE

SCHEDULED DOMESTIC PASSENGER SERVICE

SCHEDULED INTERNATIONAL CARGO SERVICE

SCHEDULED INTERNATIONAL PASSENGER SERVICE
SCHEDULED PASSENGER SERVICE

SCHEDULED-DOMESTIC

SCHEDULED- INTERNATIONAL

UNKNOWN/NOT REPORTED
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TABLE 1

INJURLES, ACCIDENTS (SUMMARY) !

STALL/SPIN ACCIDENTS .\

SELECTED MAKES AND MODELS OF AIRCRAFT ]
L. 5. GENERAL AVIATION

1967 - 1969
INJURIES 4
il
FATAL  SERIOUS  MINGR NONE UNKNOWN toTAL i
_______ It
PILOT 398 185 186 222 991 d
coriLOT EL] 7 2 & “9
DUAL STUDENT 34 & 23 21 84
CHECK PILOY
FLIGHT ENGINEER
NAVIGATOR
CABIN ATTENDANT
EXTRA (REMW 2 1 L 4 |
PASSENGERS azo 171 128 217 836 \ i
|
TOTAL 790 370 340 464 ABDARD 1964 ‘
i
OTHER ATRCRAFT |
CTHER GROUND 4 6 & 18 ‘:
|
SRAND TOTAL 194 376 346 484 1980 |

NYOLVES 991 TOTAL ACCIDENTS
MVOLVES 427 FATVAL ACCIDENTS




TABLE 2

KIND OF FLYING BY [NJURY INDEX
STALL/SPIN ACCIDENTS
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION

1967 - 156%
OTHER
& UNKNOWN
&
> O & &
&L & G MISCELL
< & <+ > RECORDS ACC IDENTS  PERCENT —
EXPERIM
TEST
INSTRUCT EONAL
DEMON
DUAL 35 11 20 18 84 84 8.48 ONST
FERRY
SOLO 11 & 12 9 38 38 3.83 €
AR
CHECK SEARCH
X, AIR SHC
TRAINING 21 9 14 23 67 &7 b.76 e
PARACGHL
NONCOMMERC T AL
PARACH
PLEASURE 224 91 8z BB : 491 91 49,55
TOWING
PRACTICE 10 4 & 5 25 25 2,582
. SEED INI
BUSINESS 36 18 9 13 T6 T4 T.67
HUNT TN
CORPORATE/EXECUTIVE 4 4 % 40
FALICE
AERIAL SURVEY 1 1 1 W10
ALL OTI
COMPANY FLIGHT
H
DTHER 2 2 2 .20 OTHER
COMMERC IAL UNKNOH
——
AERIAL APPLICATION 24 5 12 23 &8 5B 6486
ASS0CIATED CROP CONTROL ACTIV 10 8 4 15 37 37 3,73 RECORDS
FIRE CONTROL ACC IDENT
ASSOCIATED FIRE CONTROL ACTIV PERCENT
AERIAL MAPPING/PHOTOGRAPHY
AMERIAL ADVERTISING 1 2 1
POWER AND P1PELTNE PATROL 3
FISH SPOTTING 1
AIR TAXI-PASSENGER OPERATIONS 9 4 3 2
AIR TAXI-CARGOD OPERATIDNS 1

CONSTRUCTION WORK

SCHEDULED PASSENGER SERVICE
SCHEDULED CARGO SERVICE
NONSCHEDULED/CHARTER REVENUE
NONSCHEDULED/CHARTER REVENUE
MILITARY CONTRACT~=PASSENGER
MILITARY CONTRACT-CARGO
CONTRACT/CHARTER=C ARGO—DOMEST
CONTRACT/CHARTER-PASSENGER=DO
CONTRACT/CHARTER-CARGD=INTERN

CDNTRACTICHARTER-PnSSENGER—IN

B2




OTHER

UNKNDWN/NOT REPORTED
MISCELLANEOUS
EXPERIMENTAT TON

TEST

DEMONSTRAT ION

FERRY

SEARCH AND RESCUE

AIR SHOW/AIR RACING
PARACHUTE JuMP

PARACHUTE JUMP IN CONNECTION
TOWNING GL IDERS

SEEDING CLDUDS

HUNT ING

POLICE PATROL

ALL DTHER PUBLIC FLYING
OTHER

UNKKOWN/NDT REPDRTED

MECORDS
‘BCCIDENTS
" PERCENT

TABLE 2 (CONT'D)

0"’
» O S
S
& & ¥ REC ORDS
2 1 2 5
5 4 1 10
6 3 2 i
3 3 1 1 8
2 2 L 5
2 1 2 5
1 1 2
2 2
5 2 F 10
1 i
1 1
3 3
4 2 6
427 182 176 206 991

427 182 176 206

+0 43,1 8.4 1748 20.8 W0 -0

ACCIDENTS PERCENT

5 50
i0 l.01
11 1.11

8 81

5 +50

5 +50
2 20
2 20
10 1,01
1 <10
1 .10
3 .30
& w61
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SECOND PHASE OF QPERATION BY INJURY INDEX
STALL OR STALL/SPIN AS SECOND ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U, 5. GENERAL AVIATION

1967 - 1969
&
&
Gl &
FES S

24 a 4 10
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RECORDS

46

ACC IDENTS

46

PERCENT

18.62

BUZZTING
UNCONTROL
EMERGENCY
LOW PASS
OTHER

EN ROUTE
EN ROUYE
SURVEY F
STARTING
SWATH RU
FLAREQUT
PULLUP F
PROCEDUR
CLEANUFP
MANEUVER
RETURN T
LAND ING
TRAFFIC
FENAL AP
INLTIAL
FINAL AF
LEVEL OF
ROLL
ROLL-ON;
POWER-OF
POWER~DI
Ga=-ARDUI
MISSED 4
OTHER

UNKNOWN,

RECORDS
ACCIDENTS

PERCENT



BUZZING

UNCONTROLLED DESCENT
EMERGENCY DESCENT

LOW PaSS

QaTHER

EN ROUTE TO TREAT cRrop

EN ROUTE TO RELDADING AREA
SURVEY FIELD/AREA

STARTING SWATH RUN

SWATH RyN

FLAREQUT FOR SWATH RUN
PULLUP FROM SWATH RuN
FROCEDURE TURNARQUND
CLEANUP SWATH

MANEUVER TO Avolp OBSTRUCTEION
RETURN TD STRIP

LANDING

TRAFF i¢ PATTERN-CIRCLING
FENAL APPROACH

INITIAL ARPROACH

FINAL APPROACH

LEVEL OFF/TOUCHDOWN

ROLL

ROLL~DN/RUN-~ON

PONER=-GN L AND [NG

POKER-OFF AUTOROFAT IVE LANDIN
GO-AROUND

MISSED APPROACH

OTHER

UNKNOWN/NOT REPORTED

;RECORDS
s,ANIIIZIENTS

E © PERCENT

TABLE & {CONT'D)

Rid
> O #
W
< &) L REC DRDS
1 1
2 F4
2 2
8 4 1 13
1 1 1 3
1 2 1 &4
4 1 5
26 17 27 25 95
1 1
12 11 15 15 53
4 3 5 1 13
89 49 55 54 247
89 435 55 54

+0 36,0 19.8 22,3 21.9 «0 «0
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AGC IDENTS
1

53

13

247

PERC ENT

40

81
.81

5.28

2,02

38.48




STATIC
STARTING ENGINE/S
IDLING ENGINE/S
ENGINE RUNUP
IOLING ROTORS
PARKED-ENGENES NOT OPERATING
OTHER
Tax1

T0 TAKEGFF

FROM LANDING

OTHER

GROUND TAXI TO TAKEGEF
GROUND TAXT FROM LANDING
GROUND TAXI, OTHER
MERIAL TAXI TO TAKEOFF
AERIAL TAX1 TO/FRDM LANDING
AERIAL TAXI, OTHER
TAKEOFF

RUMN

INITIAL CLIMB

VERTICAL

RUNNING

ABORTED

ABORTED

ABORTED

ATHER

INEL IGHT

CLIMB TO CRUISE

NORMAL CRUISE

DESCENDING

HOLDING

HOVERING

POWER-DN DESCENT

AUGTORCTATIVE DESCENT

ACROBATILS

&
v-

TABLE 7

OF OPERATION BY AIRCRAFT MAKE AND MODEL

STALL/SPIN AS FIRST ACCIDENT TYPE

SELECTED MAKES AND MODELS OF AIRCRAFT

U, 5. GEMERAL AVIATION
1967 - 1969
&
oF PSS
A
P M
N
o & <

» R £

‘5_9 & @ o &

of o ARG A o
S O

14 2 3 2 5

BZ4

) o ox xR S
A G N R &

BUZZING
UNCONTROLLE
EMERGENCY ©
LOW PASS
OTHER
EN ROUTE TOD
EN ROUTE TC
SURVEY FILEL
N STARTING SW
SWATH RUN
FLAREOQUT FO
PULLUP FROM
PROCEDURE T
CLEANUP SWA
MANEUVER TC
RETURN TOD 5
LAND ING
TRAFFIC PAT
FINAL APPR(
INITIAL APF
FINAL APPRC
LEVEL OFF/1
ROLL
ROLL-ON/RUL
POWER-ON L/
POWER-OFF |
GO-ARQUNE
MISSED APPI
OTHER

UNKNOWN /ND'
———

RECORDS
SCCIDENTS



TABLE 7 (CONT'D)

a“\é
0 &
959\ X \d" \\‘b\ 6;:‘,;:“ ,g;"é 2
& 3«?\ af R q‘,\q 3 @“ &

W 4 ".n "o ‘“‘o + ‘P‘ "‘# o4 RECORDS  ACC IDENTS
BUZZING 1 5 1 3 10 10
UNCONTROLLED DESCENT 1 3 1
EMERGENCY DESCENT
LOW PASS 2 13 11 1 3 19 42 42
OTHER 1 5 2 1 1 2 18 34 34
EN ROUTE TO TREAT CROP 1 1 1
EN ROUTE TO RELOADING AREA
SURVEY FIELD/AREA 1 1 1
STARTING SWATH RuN ' 1 2 2
SWATH RUN
FLAREOUT FOR SWATH RuN
PULLUP FROM SWATH RUN 1 1 1
PROCEDURE TURNAROLND 9 g 9
CLEANUP SWATH
MANEUVER TO AVDLD OBSTRUCTION
RETURN TO STRIP
LAND ING
TRAFFIC PATTERN~CIRCLING 1 5 6 1 1 2 3 19 19
FINAL APPROACH 1 1 2 31 a 16 16
INITIAL APPROACH
FINAL APPROACH
LEVEL DFF/TOUCHDOWN
ROLL
ROLL~DON/RUN~ORe
PONER-DN L AND ING
PONER-OFF AUTOROTATIVE LANDIN
60-AROUND 1 R 1 3 24 34 4
HISSED APPRDACH
OTHER
UKKNOWN/NOT .REPORTED 1 2 1 3 7 7

3 11 63 5 23 8 5 25 21 117 281

311 63 5 23 8 5 25 21 117 zg1
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TABLE 7 (CONT'D) 4

Cl .
S BUZZING
s" s" 55 4 4 4 4 2” 3
3 UNCONTROLL
% & & g @9 rsd é&xp ]
f d?, 45‘ fo fo EMERGENCY
cf f 14 RECORPS ACC IDENTS :
LOW PASS
DTHER
STATIC ]
AL 10 1 EN ROUTE T
STARTING ENGINE/S i
; EN ROUTE T
1 E E/ 1
OLING ENGINE/S CURVEY Fic
ENGINE RUNUP ] o STARTING <
IDLING ROTORS i SHATH RUN
- P N
PARKED-ENGINES NOT OPERATING 3 CLAREOUT ¢
OTHER
|5 4 PULLUP FRI
AXT
IAXL PROCEDURE
TO TAKEQFF
. CLEANUP S
FROM LANDING
1 MANEUVER 1
DTHER
RETURN TO
GROUND TAXI TO TAKEOFF
j LANDING
GROUND TAXI EROM LANDING ———
TRAFFIC P
GROUND TaXxly OTHER
3 FINAL APPI
AERIAL TAXI TO TAKECQFF
3 INITIAL A
AERIAL TAXI TO/FROM LANDING ;
FINAL APP
AERIAL TAXTs OTHER
* ' 1 LEVEL OFF,
o] 4
TAKECEF § ROLL
RUN 3
‘ ROLL-ON/R
INITIAL CLIMB 9 18 2 L z 1 33 33 E
) ! POWER=0N
VERTICAL b
3 POWER=OFF
RUNN ING K
GO~AROUND
ABORTED 1 1 1
MISSED AP
ABORTED
OTHER
ABORTED
UNKNOWN /N
——
OTHER
INFLIGHT
CLIMB TO CRUISE 1 1 z 2 RECORDS
NORMAL CRUISE z 2 L 5 5 ACCIDENTS
DESCENDING
HOLOING

HOVERING
POWER-ON DESCENT

AUTOROTATIVE DESCENT

ACROBATICS
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PP )
S S
BUZZING
UNCONTROLLED DESCENT
EMERGENCY DESCENT
LOW PASS
OTHER
EN ROUTE TO TREAT CROP
EN ROUTE TO RELDADING AREA
SURVEY FIELD/AREA
STARTING SWATH RUN
SWATH RUN
FLAREOUT FOR SWATH Run
PULLUP FROM SWATH RUN
PROCEDURE TURNAROUND
CLEANUP SWATH
MANEUVER TO AVOIC OBSTRUCTION
RETURN TO STRIP
LANDING
—
TRAFFIC PATTERN-C IRGCL ING
FINAL APPROACH
INITTAL APPROACH
FINAL APPROACH
LEVEL OFF/T OUCHDOWN
ROLL
ROLL-DN/RUN-ON
PONER=ON LANDING
POWER-DFF AUTOROTATIVE LANGIN
G0-AROUND
MISSED APPROACH
OTHER

UNKNOWN/NDT REPORTED

b keconns

15 45

 MCIDENTS

15 45
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TABLE 7 (CONT'D)
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&
& e & & @ C «=P
F G &
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S

RECORDS  ACC IDENTS
3 3
1 7 7
1 9 9
Al
1 3 3
L 10 10
2 15 15
2 2
1 1
6 2 3 gl
[ 2 3 91




TABLE 7 {CONT'D)

; & BUZZ N
S
o o & T FEE S
& F e @ N AT T UNCON
P o 2 ¥ o &7 SR
AU AN & EMERGH
cf Q o e& q}‘f ~i\‘*° ‘i‘q& q““P RECORDS ACCIDENTS LOW P
OTHER
STATIC EN RO
STARTING ENGINE/S EN RO
IDLING ENGINE/S SURVE
ENGINE RUNUP START
IDLING ROTORS SWATH
PARKED-ENGINES NOT DPERATING
FLARE
HER
OTHE PULLY
LAXL PROCE
TO TAKEQFF CEab
FROM LAND ING MANEL
OTHER RETU
GROUND TAX! TO TAKEDFF LAND .
—
GROUND TAXI FROM LANDING TRAF
*1 HER
GROUND TAXI, DTHE FINA
R TAX A
AERIAL 1 TD TAKEDFF NIT
AERIAL TAXI TO/FROM LANDING
FINAI
AERIAL TAXI, OTHER
LEVE
TAKEDFF
PLECLES Y ROLL
RUN
ROLL
INITIAL CLIMB 4 4 4 7 T z 13 8 59 59
POMWE
VERTICAL
POWE
RUNNING
GD-A
ABORTED MISS
ABORTED OTHE
ABORTED UNKP
OTHER
INFL [GHT
CLIMB TO CRUISE 1 1 1 1 4 % RECOR
NORMAL CRUISE 2 2 5 2 10 1 ACCID
DESCENDING 1 1 2 F3
HOLDING
HOVER ING
POWER-ON DESCENT
AUTOROTATIVE DESCENT
ACROBATICS 3 L 5 1 2 2 L4 14
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TABLE 7 (CONT'D)

e .i‘d. .
@ g o
o o B & 27 8T
oW fae‘* A P
o4 “fp hd f R o RECORDS  ACC IDENTS
BUZZING 1 H 1 1 i 1 1 7 7
UNCONTROLLED DESCENT
EMERGENCY DESCENT
LOW PASS 2 2 6 8 2 29 29
DTHER 2 1 2 5 12 2 13 1 38 ig
EN ROUTE TO TREAT €ROP 2 2 2
EN ROUTE TO RELOADING AREA
SURVEY FIELD/AREA 2 3 5 50
] STARTING SWATH RUN
SWATH RUN 1 1 1
FLAREOUT FOR SWATH RUN 1 1 1
PULLUP FROM SWATH RUN 1 3 4 4
1 ! FROCEDURE TURNAROUND 6 17 23 23
CLEANUP SWATH
MANEUVER TO AVDID OBSTRUCTION
RETURN TO STRIP
LAND ING
TRAFFIC PATTERN-C IRCLING 1 1 4 2 2 10 16
FINAL APPROACH 2 2 3 7 1 2 6 23 23
INITIAL 4PPROACH
; FINAL APPROACH
LEVEL OFF/TOUCHDGWN
ROLL
ROLL=0N/RUN-ON
POWER—ON LAND ING
POWER-OFF AUTOROTATIVE LANDIN
GO-AROUNT 5 1 2 2 3 1 14 14
HISSED APPROACH
OTHER : 1 X 1
UNKNOWN /NOT- REPORTED 1 1 2 2
RECORDS 14 9 20 26 3 65 8 14 21 240
ACCIDENTS 14 s 20 26 3 65 8 T4 21 240
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STATIC
sTARFING ENGINE/S
IDLING ENGINE/S
ENGINE RUNUP
10LING ROTORS
PARKED-ENGINES NOT CGPERATING
QTHER
TAXI
TO TAKEOFF
FROM LANDING
OTHER
GROUMD TAXI TD FAKEOFF
GROUND TAX1 FROM LANDING
GROUND TAXI, OTHER
AERIAL TAXI TO YAKEDFF
AERFAL TAX1 TO/FROM LANDING
AERTIAL TAX1, DTHER
TAKEDOFF
RUN
INITIAL CLIMB
VERTICAL
RUNNING
ABDRTED
ABORTED
ABQRTED
OTHER
INFLIGHT
CLIMB TO CRUISE
NORMAL CRUISE
DESCENDING
HOLDEING
HOYERING
POWER-ON DESCENT
AUTOROTAT IVE DESCENT

ACROBATICS

TABLE 7 (CONT'D)

&

A
]
p

¥ Q qQ
s )
Q\Qé {\Q' q\d

Rl
o

&
o ?S;'"
QY'

¢ &
Qéé Qdé Qﬁp Gﬁp qgép

830

U
A 2
o )
) ~ "’.‘

&
s & &

i ¢ Pl
BUZZIING

UNCONTRO

RECORDS ACCIDENTS EMERGENC
LOW PASS
OTHER
EN ROUTE
EN ROUTE
SURVEY F
START ING
SWATH RU
FLAREDOUT
PULLUP F
PROC EOUR
CLEANUP
MANEUVEF
RETURN 1
LANDING
TRAFFIC
FINAL Al
INITIAL
FINAL Al
LEVEL O/
ROLL
ROLL=ON
POWER-O
POWER~O
GO-ARODU
MISSED
OTHER

UNKNOWN
————

RECORDS
5 12 12
ACCIDENTS




TABLE 7 (CONT'D}

&
f-P‘ f-f‘ i s"
w , ,LHP éP ‘

Al &
Q'\Q' ‘,‘\QQ Q\Qé Q\Q‘ Q\Qé q'\‘f «s‘é"‘ d

BUZZING

UNCONTROLLED DESCENT i

EMERGENCY DE£SCENT

LOW PASS 1

OTHER 2

EN ROUTE TO TREAT CROP

EN ROUTE TQ RELOADING AREA

SURVEY FIELG/AREA

STARTING SWATH RUN 2

SWATH RUN

FLAREOUT FOR SWATH RUN

PULLUP FROM SHWATH RUN 5

PROCEDURE TURNAROUND 12

CLEANUP SWATH

MANEGVER TO AVO1f 0BSTRUCTION

RETURN TO STRIP

LANO ING

TRAFFIC PATTERN-CIRCLING 1 1 4 1 1

FENAL APPROACH 2 L 8

INITIAL APPRGACH

FINAL APPROACH

LEVEL OFF/TOUCHDOWN

ROLL

ROLL-DN/RUN-ON

POWER=~ON LAND ING

POWER-OFF AUTOROTATIVE LANDIN

GO=ARQUND X 5

MISSED APPROACH

DTHER 1 1

UNKNDWN/NOT REPORTED 4

E RECORDS 5 9 30 34 8 ] 26 5

E ACCIDENTS 30 34 8 & 25 5

831

qp

RO
PN
& &
é§éﬁ
REC ORDS
2

1

12

ACL INENTS
2

1

132




STATIC

—

STARTING ENGINE/S

IDLING ENGINE/S

ENGINE RUNUP

IDLING ROTORS

PARKED-ENGINES NOT OPERATING
OTHER

TaX]

TD TAKE OFF
FROM LANDING
OTHER
GROUND TAXI TO TAKEUFF
GROUNG TAX1 FROM LANDING
GROUND TAXIs OTHER
AERTAL TAXI1 TOD TAKEDFF
AERIAL TAX1 TO/FROM LANDING
AERIAL TAXIy DTHER
TAKEQFF

RUN

INITIAL CLIMB

VERTICAL

RUNN ING

ABDRTED

ABCRTED

ABORTED

DTHER

IN FLIGHT

¢LIMB TO CRUISE
NORMAL CRUISE
DESCENDING

HOLDING

HOVERING

POWER-ON DESCENT

AUTOROTAT IVE DESCENT

ACROBATICS

SECOND PHASE

&

o
¥

u

&
¥

&

& L e
A N

TABLE 8

» OF OPERATION BY MAKE AND MODEL
STALL OR STALL/SPIN AS SECOND ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT

. 5. GENERAL AVIATION
1967 - 1969

&

& < 5
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& o

=P‘{ 4*H$p q$¢ V@ @

P O

o
sl
&

".‘d,

(]

s

RECORDS

17

ACCEDENTS

17

BUZZING
UNCONTROLY
EMERGENCY
LOW PASS
OTHER

EN ROUTE 7
EN ROUTE -
SURVEY F1I
STARTING
SWATH RUN
FLAREDUT
PULLUP FRI
PROCEDURE
CLEANUP §
MANEUVER
RETURN TO
LANDING
TRAFFIC P
FINAL APP
INITIAL A
FINAL APP
LEVEL OFF
ROLL
ROLL-ON/R
POWER-DN
POWER=OFF
GO-AROUNL
MISSED AS
DTHER

UNKNOWN /P

RECORDS
IACClDENTS



BUZZING

UNCONTROLLED DESCENY
EMERGENCY DESCENT

LOW PASS

OTHER

EN ROUTE TO TREAT CRopP

EN RGUTE TO RELGADING AREA
SURVEY FIELD/AREA

STARTING SWATH RUN

SWATH RUN

FLAREDUT FOR SWATH RUN
PULLUP FROM SWATH Run
PROCEDURE TURNARDUND
CLEANUP SWATH

MANEUVER TO AvDID OBSTRUCTION
RETURN TO sTRip

LANDG ENG

TRAFFIC PAYTERN-CIRCLING
FINAL APPRDACH

INITEAL APPROACH

FINAL APPROACH

LEVEL DFF/TOUCHDOWN

ROLL

ROLL=ON/RUN=ON

POWER-ON LANDING

POMER-OFF AUTOROTATIVE LANDIN
GO-ARQUND

MISSED APPROACH

OTHER

UNKNOWN/NOT REPORTED
E

TABLE 8 (CONT'D)

& X
A N A AW

1 1
2
5

1

& 10

& 10
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RECORDS ACC IDENTS

1 H

1 1

5 5

N

1 1

2 2

4 4

43 43

16 16

3 3
96

96
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TABLE § (CONT'D)

4

g L4 & & &£ 2 &
T I K 4 &
e P F S & &

\IP ~ N 0\ oq' -3 o 3
FFSSS IS & &£ F

STATIC
STARTING ENGINE/S
1DLING ENGINE/S
ENGINE RUNUP
10LING ROTORS
PARKED-ENGINES NOT OPERATING
OTHER
TAXL
TO TAKE OFF
FROM LANDING
OTHER
GROUND TAX1 TO TAKEOFF
GROWND TAXI FROM LAND ING
GROUND TAXI, OTHER
AERIAL TAXI TO TAKEOFF
AEREAL TAXI TO/FROM LANDING
AERIAL TAXI, OTHER
TAKEOFF
RUN
INITIAL CLIMB 1
VERTICAL
RUNNING
ABORTED
ABORTED
ABORTED
DTHER
IN FLIGHT
CLIMB TO CRUISE
NORMAL GCRUISE
DESCENDING
HOLD ING
HOVERING
POWER=-ON DESCENT
AUTOROTATIVE DESCENT

ACROBATICS

B34

ACC IDENTS

BUZZING
UNCONTROI
EMERGENC’
LOW PASS
OTHER

EN ROUTE
EN ROUTE
SURVEY F
STARTING
SWATH R
FLAREOUT
PULLUP F
PROCEDUF
CLEANUP
MANEUVEF
RETURN 1
LAND ING
TRAFFIC
FINAL A
INITIAL

FINAL &

LEVEL O
ROLL
ROLL=DN
POWER~D
POWE R=0
GD-AROU
MISSED
OTHER

UNKNOW A

RECORDS

ACCIDENT!



TABLE 8 (CONT'D)

Cid

i
*z\" & 4\.;- I y & ‘,.““” i
P MR S
USRS N

o
-] o o o 3 o (+] .
of ofb(fp‘ cfﬂf cf 5 d‘& (}’4\ RECORDS ACCIDENTS

BUZZING
UNCONFROLLED DESCENT
EMERGENCY DESCENY
LOW PASS 1
OTHER
EN ROUTE TO TREAT CROP
EN ROUTE TO RELDADING AREA
SURVEY FIELD/AREA
STARTING SWATH RUN
SWATH RUN
FLAREOUT FOR SWATH RuN
PULLUP FROM SWATH RuN
PROCEDYRE TURNAROUND
CLEANUP SWATH
MANEUVER TO AVOID OBSTRUCTION
RETURN TGO STRIP
LAND ING
TRAFFIC PATTERN=CIRCLING 1
FINAL APPROACH 2z 3 3
5 INITIAL APPROACH
3 FINAL APPROACH
LEVEL OFF/TOUCHOOWN
ROLL
ROLL-ON/RUN-ON
1 POMER-ON LANDING
PONER-OFF AUTOROTATIVE LANDIN
GO-ARDUND 2 8 1 1 3 1
MISSED APPROACH
OTHER 1 1 2

UNKNOWN/NDT REPORTED

RECORDS 5 14 3 1 [:} 3 1 1 36

ACCIDENTS 5 14 3 1 8 3 1 1 356
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TABLE 8 {CONT'D)

& & Lo e F
8 & e K. BUZZING
o 5&" Foe o o o
A “\,'9 P A G UNCONTR
& ‘;‘F\ dﬁo‘ & @‘1 & v
¢ y EMERGEN
dﬁﬁ‘ @69 & “f‘;@ oy q.‘qé & of RECORDS ACCIDENTS
LCW PAS
OTHER
STATIC EN ROUT
STARTING ENGINE/S EN ROUT
IDLING ENGINE/S SURVEY
ENGINE RUNUP 5 STARTIN
I1BLING ROTORS ' SWATH F
PARKED-ENGINES NOT OPERATING FLARENL
DTHER PULLUP
TAX] PROCEDL
LI
70 TAKE OFF CLEANUF
FROM LANDING MANEUVE
OTHER RETURN
GROUND TAX1 T TAKEDFF LANG TN
GROUND TAXI FROM LANGING TRAFF Lt
GROUND TAX1, OTHER FINAL |
AERIAL TAXE Y0 TAKEQFF INITIA
AERIAL TAXI TO/FRDM LANDING FINAL
AERIAL TAXI, OTHER LEVEL |
TAKEQOFF ROLL
RUN RALL=DI
INFTIAL CLIMB PUWER—!
VERTICAL POMER-
RUNNING GO=ARD
ABORTES MISSED
ABORTED OTHER
ABORTED UNKNOW
—
DTHER
IN FLIGHT
————— RECORDS
CLIMB TD CRUISE
ACCIDENT

NORMAL CRUISE
DESCENDING

HOLDING

WOVERLING

POWER-DN DESCENT
AUTDROTATIVE DESCENT

ACROBATICS
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BUZZING

UNCONTROLLED DESCENT
EMERGENCY DESCENT

0w PaSS

OTHER

EN ROUTE TO TREAT CROP

EN ROUTE TO RELOADING AREA
SURVEY FIELD/AREA

STARTING SWATH RUN

SWATH RUN

FLARENUT FOR SWATH RUN
PULLUP FROM SWATH RUN
PROCEDURE TURNAROUND
CLEANUP SWATH

MANEUVER TD AVOID ORSTRUCTINN
RETURN TN STRIP

LAND ING

TRAFFIC PATTERN-CIKCLING
FINAL APPROACH

INITIAL APPROACH

FINAL APPROACH

LEVEL OFF/TOUCHDOWN

A0LL

ROLL-GN/RUN-ON

PUNER-ON LAND ING

POMER-OFF AUTORDTATIVE LANDIN
GD-AROUND

MISSED APPROACH

OTHER

UNKNOWN/NGT REPORTED

RECORDS
ACCIDENTS
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i

¢
&

o
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STATIC
STARTING ENGINE/S
I0LENG ENGINE/S
ENGINE RUNUP
IDLING ROTORS
PARKED-ENGINES NOT OPERATING
OTHER
ey
TO TAKE OFF
FROM LANDING
OTHER
GROUND TAXI TO TAKEDFF
GROUND TAXI FROM LANCING
GROUND TAXI, OTHER
AERIAL TAXE TD TAKEOFF
AERTAL TAXT TO/FROM LANDING
AERIAL TAXI, OTHER
TAKECFF
RUN
INITIAL CLIMB 3
VERTICAL
RUNN ING
ABORTED
ABORTED
ABDRTED
OTHER
1IN FLIGHT
CLIMB TO CRUISE
NORMAL CRUISE 1
DESCENDING
HOLD ING
HOVERING
POWER-ON DESCENT
AUTORDTATIVE DESCENT

ACROBATICS

\rq' A\l
A < Al

"3
o o o

TABLE 8 {CONT'D)
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& S
o \.,;-Ps o $
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RECORDS

13

ACC IDENTS

BUZZINI
UNCONTH
EMERGE!
LOW Pa!
QTHER
EN ROUT
EN ROV
SURVEY
STARTII
SWATH |
FLARED!
PULLUP
PROCED!
CLEANU
MANEUY
RETURN
1, AND EN
TRAFE 11
FINAL .
INITiA
FINAL .
LEVEL
ROLL
ROLL-D
POWER~
POWER-
GO~ARD
MISSED
OTHER

UNKNOW
———

RECORDS

ACCIDENT



BUIZING

UNCONTROLLED OESCENT
EMERGENCY DESCENT

LOW PASS

OTHER

EN ROUTE TO TREAT CROP

EN ROUTE To RELOADING AREA
SURVEY FIELD/AREA

STARTING SWATH RUN

SWATH RUN

FLAREOUT FOR SwATH RUN
PULLUP FROM SwWATH RUN
PROCEDURE TURNARQUND
CLEANUP SWATH

MANEUVER TO availp OBSTRUCTION
RETURN TO S5TRiIP

LAND ING

TRAEFIC PATTERN~CIRCL ING
FINAL APPROACH

INITIAL APPROACH

FINAL APPROACH

LEVEL OFF/TOUCHDOWN

ROLL

ROLL~0N /RUN-ON

POWER-ON LANDENG

POWER=GFF AUTDROTATIVE LaANDIN
G0~ 4ROUND

MISSED APPROACH

OTHER

UNKNOWN/NOT REPORTED

RECORDS

ACCIGENTS

TABLE 8 (CONT'D)
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Conmander 500/600 S

ea 11 Serles
wn [ Beries
n p-18/5-18/6-18
h 35/35-33 Series
n 95/95-55 Series

h AP3 Bories

cra 100 Series

sma 170 8

LR 30/
aesnn 1T
orney /1S Berics
mscorke § Series
taoney W-20 Heries
Kavion Serics

Pioar J3/PA-11 Seriea
piper Fa-12 gerics
piper PA-18 Scries
piper PA-22 gerics
Piver PA-23 aeries
piper PA-2h Serics
Pifer FA-25 geries
piper Pa-28 Deries
Piper PA-30 Seyies
Piper PA-32 geriés

Taylorerait B Scries

&
& & &
S &K
) Q o A d
1 3 1
7 8
10 41 12
1 3 1
i 25 &
T &
3 8 1
2 24 4
T 13 3
53 &9 B
3 1i 2
8 EYs 12
3 F
3 3
4 1
1
.
1 1 1
i 1 1
1 12 3
3 & 2
L] 14 1§
3 23 4 1
3 1
20 29 | )
4 4 3
a 20 4l
8 15 1
5 1
: 2
1 25
10 24 2
& 2
3 1
T 18

1967 = 1969
&
\‘{’\q- \t\«\ Nl
& oF & &
¢‘°\ ‘,\\!5& e o &4
& o & & S s
2
1
11 1 1
4
3
3 2
& 1
5
3
29 1
L
[ 1
3
4
3 L 1
1
2
2
7 1
3 1
1
12 1 2
12 1
2 1
5 1
1 1
T 1 1 1
13
9 1
.
1 1

SELECTED MAKE

TABLE ¢

STALL/SPIN ACCIDENTS

U, 5. GENERAL AVIATION

B40

AIRCRAFT MAKE AND MODEL BY PILOT CERTIFICATE

5 AND MODELS OF AIRCRAFT

RECOROS ACCIDENTS

FGlove GC.1 Series

EBLinson 1098 Series

RECORDS

ACCIDENT!



H L

TABLE # {CONT'D)

s
&
&
&
N AR SN o'
(% by (5 & L
& & A < h O QO
& < ‘x:" <& “\“' L %+ et
& 8 v & & & @ & O‘{g 0‘*\@
I AU S S &2
lete GC-1 Series 1 I 4 2
hinson 108 Series 2 13 2 1
RECORDS 166 425 203 9 163 i3 1 8 3
ACCIGENTS 166 425 2C3 9 183 13 L ) 3

RECOROS
8
18

991

ACCIDENTS

991




NONE

GROUND-WATER LODP-SHERVE
DRAGGED WINGT 1P+ paD, OR FLDA
WHEEL5-UP LANDING
WHEELS=00WN LANDING IN WATER
GEAR COLLAPSED

GEAR RETRACTED

HARD LAND ING

NOSE GVER/DOWN

ROLL GVER

OVERSHOOT

UNDERSHODT

coLLISION AETWEEN ATRCRAFT
BOTH IN FLIGHY

ONE ALRBORNE

BOTH ON GROUNO

COLLISION WITH GROUND/WATER
CONTROLLED

UNCONTROLLED

COLLIDED WITH

WIRES/POLES

TREES

RESIDENCE/S

BUILDING/S

FENCE, FENCEPDSTS
ELECTRONIC TOWERS

RUNWAY OR APPROACH LIGHTS
AIRPORT HAZARD

ANIMALS

LROP

FLAGMAN LDADER

DITCHES

SNOWBANK

PARKED ATRCRAFT

AUTOMOBILE

DIRT BANK

TABLE 10

FIRST TYPE OF ACCIDENT BY INJURY INDEX
WHEN STALL OR STALL/SPIN WAS SECOND ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION

1967 = 1969
&
N
v O & &
& & FF
& & & \\0 RECORDS
1 7
1
2 2 4 1

ACCIDENTS

PERCENT




TABLE 10 (CONT'D}

&

Rl Q‘oo %oe &
& & * ® RECORDS  ACCIDENTS  PERCENT
QBJECT 1 1 1 +40
BIRD STRIKE
STALL
SPIN
SPIRAL
HUSH
FIRE OR EXPLOSION
IN FLIGHT
ON GROUND
AIRFRAME FATLURE
IN FLIGHT
ON GROUND
ENGINE TEARAWAY
ENGINE FAILURE GR MALFUNCTION 7% 42 36 33 190 190 76,92
PROPELLER/ROTOR FAILURE
PROPELLER ) 1 1
TAIL ROFOR
MAIN RGTOR
PROPELLER/ROTOR ACCIDENT ToO p
JET INTAKE/EXHAUST ACCIDENT T
PROPELLER/JET/ROTOR BLAST
TURBUL ENCE i
HAIL DAMAGE TO AIRCRAFT
LIGHTNING STRIKE
EVASIVE MANCUVER
UNCONTROLLED ALTITUDE DEVIATI
DITCHING
MISSING AIRCRAFT, NOT RECOVER
MISCELLANEOUS /OTHER
UNDETERMINED

OTHER

E RECORDS 89 49 55 54
[ ACCIDENTS 8% 49 55 54

247

247
E PERCENT «0 36.0 19.8 22.2 21.9 «0 o

B43




TABLE 11

FIRST TYPE OF ACCIDENT BY AIRCRAFT MAKE AND MODEL
WHEN STALL OR STALL/SPIN WAS SECOND ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION
1967 - 1967
S

&
; &
& & ¢
& @ﬁ & & & ﬁf ef
&gﬁﬁg & g Qf& @”é@&*é] é@@ifo&

RECORDS ACCIDEMTS  PERCENT

MNNE

fero Comander 5C0/60C Series 4 4 4 162
Aeronca 11 Serics 1 & 5 5 2.02
Aeronca T Serics 1 12 13 13 5,26
Beech D-18/8-18/G-18 1 3 4 4 1462
Beech 35/35-33 feries 10 10 10 4,05
Peech 95/95-55 Serles i 3 10 10 4. 05
Beech A23 Series 1 1 1 9 12 12 4 .86
Poeing T% Scries ] 1 10 10 4,05
Gesena 120/1%0 1 4 5 5 2,02
Cessna 150 Series 1 & 3 15 . 23 23 g.31
Cesann 170 Bories 1 1 1 2 5 5 7.02
Cessma 172 Serles 2 5 [ 1 14 14 5.67
Cessna 175 Serics 3 3 3 1.21
cessna 180 Series ! 1 1 40
Cessna 182 geries 3 1 & 8 8 3.24
gessna 210 Series

Ccesnna 310 Serdies 3 3 3 1.21
Cegsnn 206 Serics 1 1 1 40
Cesena 33G/337 Serics 1 1 1 40
Ccesona LM77 1 1 & & 1.62
Fornzy/h15 Series 1 3 4 4 1.62
Luscorbe B Series 2 1 4 7 7 7.83
pooney 1-20 Series i 8 9 9 3.64
Lavion Serics 1 1 2 F .51
Piper J3/PA-11 Series 2 14 16 16 648
Piper PA-12 Series 3 3 3 1,21
Piper PA-18 Scries 2 1 3 8 & 324
Pipsr PA-22 Serfes 1 5 & & 243
Piper PA-23 Beries T T 7 2.83
Piper PA-2 Series } 2 2 3 L.21
Piver PA-25 Series 6 & & Zosd
piper PA-28 Series 1 2 1 11 15 15 6,07
Piper TA-30 Sevies 1 8 1 10 10 4.05
Piper PA-32 gerics 2 z ? -8l

4
Taylorerafi B Series i 3 1 +50




Globe GC-1 Series

Stinzon 108 Series

RECORDS
ACCIGENTS

PERCENT

TABLE 11 (CONT'D}

RECORDS  ACCIDEMTS PERCENT

1 2 3 3 L.21
1 1 7 9 g 3464
/
a 1 g 25 10 1 190 2 1 247
8 1 8 25 10 o190 z2 1 247

3.2 4 3,6 10,1




TABLE 12

BROAD CAUSES/FACTORS
STALL OR STALL/SPIN AS FIRST ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U, 5. GENERAL AVIATION

1967 - 1969
NVOLVES  T44 TOTAL ACCIDENTS INVD
NVOLVES 338 FATAL ACCIUENTS LNV
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCEDENTS
BROAD CAUSE/FACTOR CAUSE FACTOR TOTAL* CAUSE FACTOR TOTAL® CAUSE FACTOR TOTAL® DET
PILOF 327 36 327 397 29 397 124 b5 T24 -
96475  10.65 96,75 97.76 Told 97478 87,31 B.T4 97.31
PiL
PERSONNEL 1 4 5 4 H [ 5 6 11 A
.30 1.18 1.48 .99 59 1.48 .67 8L 1.48 A
[
AIRFRAME c
+00 00 .00 .00 00 .00 .00 .00 «00 c
D
LANDENG GEAR 0
.00 »00 -00 «00 »00 00 00 00 .00 * g
F
POMERPLANT 1 1 2 1 1 2 F
«30 +30 <59 .00 .00 .00 .13 w13 .21 F
i
SYSTEMS i 1 2 1 1 2 i 3 )
.30 .30 +59 .25 »00 .25 .27 .13 «40 ¥
|
INS TRUMENTS/EQUIPMENT AND ACCESSORIES 2 F] 4 2 3
+00 «59 .59 .00 00 .00 .00 .27 .27 ,
ROTORCRAFT |
.00 -00 .00 .00 «00 +00 - .00 .00 .00
1
AIRPORT S/ AIRWAYS/FACILITIES 2 F 10 10 12 12 .
+00 .59 .59 «00 2,46 2.46 .00 1.61 1.6l
WEATHER 9 41 48 11 (%] 74 20 104 122
2.66  12.13  l4.20 2,71 15.52  18.23 2.69 13.98 16440
TERRAIN 1 [ 7 11 11 1 17 18
.30 1.18 2.07 .00 2.71 2.71 .13 2.28 2442
HRISCELLANEGUS 11 F3 13 14 6 20 25 8 33
3.25 59 3.85 3.45 1.48 4.93 3.386 1.08  4.44
UNDETERMINED ’ 9 9 1 1 10 10
2.66 .00 2.86 »25 .00 .25 1,34 W00 1.34
+ IF AN ACCIDENT INCLUDES BOTH & CAUSE AND RELATED FACTOR IN THE SAME CAUSAL
CATEGORY, THE AGCIDENT IS REPRESENTED ONCE UNDER THE TOTAL FOR THAT CATEGORY
THE FIGURES OPPOSLTE EACH CAUSAL CATEGURY REPRESENT THE NUMBER AND PERCENT .

OF ACCIDENTS IN WHICH THAT PARTICULAR CAUSAL CATEGORY WAS ASSIGNED




TABLE 13

DETAILED CAUSES/FACTORS
STALL OR STALL/SPIN AS FIRST ACCIDENT TYPE

SELECTED MA|

KES AND MODELS OF AIRCRAFT

U. 5. GENERAL AVIATION

IWOLVES T44 TOTAL ACCIDENTS
INVGLYVE S 338 FATAL ACCIDENTS

PETAILED CAUSE/FACTDR

* PLILOT ==

PILOT IN COMMAND

ATTEMPTED OPERATION W/ KNOWN DEFICIENCIES IN EQUIPMENT
ATTEMPTED DPERATION BEYOND EXPERIENCE/ABILITY LEVEL
BECAME LOST/DISORIENTED

CCNTINUED VFR FLIGHT INTD ADVERSE WEATHER CONGITIONS
CONTINUED INTO KNOWN AREA OF SEVERE TURBULENCE
OELAYED ACTION IN ABORTING TAKEOFF

DELAYED IN INITIATING GO~ARQUND

PIVERTED ATTENTION FROM OPERATION OF AIRCRAFT

FAILED TO OBTAIN/MAINTAIN FLYING SPEED

FAILED TD USE OR INCORRECTLY USED MISC EQUIPMENT
FAILED TO FOLLDW APPROVED PROCEDURES, OIRECTIVES ETC
IMPROPER OPERATEON OF POWERPLANT + POWERPLANT CONTROL S
INPROPER CPERATION OF FLIGHT CONTRULS

FREMATURE LIFT OFF :

IMPROPER LEVEL OFF

IHPROPER IFR DPERATION

IKPROPER IN=-FL1GHT DEUCISIONS DR PLANNING

IMPROPER COMPENSATION FODR WIND CONDITIDNS

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
IMADEQUATE SUPERVISION OF FLIGHT

LACK OF FAMILTARITY WITH AIRCRAFT

EXERCISED PODR JUDGMENT

OPERATED CARELESSLY

SELECTED UNSUITABLE TERRAIN

SPONTANEOUS-TMPROPER ACTION

MISJUDGED DISTANGE AND SPEED

RISJUDGED ALTITUDE AND CLEARANCE

MISJUDGED ALT{iTUDE

INCAPAC ITATEON

PHYSICAL IMPAIRMENT

SPATTAL DISORIENTATION

HISUSEG OR FAILED YO USE FLAPS

FAILED TO MAINTAIN DIRECTIONAL CONTROL

SELECTED WROMG RUNWAY RELATIVE TQ EXISTING WIND
FAILED TO ABDRT TAKEOFF

FAILED TG INITIATE GO—AROUND

DIRECT ENTRIES

SUBTOTAL

joe 1,07

 FAILED TO OBTAIN/MAINTAIN FLYING SPEED

| IMDEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
LACK OF FAMILIARITY WITH AIRCRAFT

CONTROL INTERFERENCE

SUBTOTAL

L STUDENT

BIVERTED ATYENTION FROM QPERATION OF AIRCRAFT
FAILED TO USTAIN/MAINTAIN FLYING SPEED
INPROPER OPERATION OF FLIGHT CONTROLS

IMPROPER COMPENSATION FOR WIND CONDIYIONS
CONTROL INTERFERENCE

MISUSED OR FAILED TO USE FLAPS

RFAILED TO MAINTAIN DIRECTEONAL CGNTAROL

SUBTOTAL

1967 - 1949

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTGR TOTAL CAUSE FACTOR TOTAL CAUSE  FACTOR TOTAL
3 1 4 3 1 4
& 1 I 7 2 e 13 3 16
13 1 2 i 1 2 1 3
13 13 4 4 17 17
1 1 Y 1

1 Y 1 1

1 1 8 1 9 9 1 10
14 8 22 i7 2 19 31 10 41
31 311 356 356 667 667
I 1 1 1 1 1 2

2 2 4 2 2 2 4 [}
1 1 1 1 i 1 2

11 11 io 10 21 21
12 12 12 1z

1 1 i 1 1 1 2

1 i 1 1
11 1 12 4 & 15 1 16
1 1 1 4 5 2 4 6
19 5 24 18 2 20 a7 7 G4
2 2 20 20 22 22
1 1 ] 1 %4 5 4 i1 13
i? 17 a 8 25 25
1 1 1 1

2 2 5 5 7 T
1 1 E} 3 4 %
Z 2 2 2

1 1 1 1

2 2 1 1 2 3 1 4
i 1 1 I
24 1 31 & 1 7 el i} a8
4 4 2 2 & ]
1 2 3 T | 19 8 14 22
1 1 1 i

2 2 2 1 3 4 1 5
& [} 6 [

1 1 1 1
3 3 3 3
%55 38 493 509 a2 541 964 70 1034
4 4 4 4

1 1 1 1

1 H 1 1

1 1 1 1

1 1 ] 6 & 1 T

1 1 1 1

2 2 14 14 16 16
1 1 1 1

1 1 1 1

1 1 ) 1

) 1 1 1

1 1 1 i

2 2 20 20 22 22

B47




TABLE 13 {CONT'D)

PERSCNNEL I(CONTINUED)

FATAL ACCIDENYS

NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE

FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTA

#4 PERSONNEL =

FLIGHT INSTRUCTOR
INADEQUATE SUPERVISION OF FLIGHT 1
[NADEQUATE TRAINING OF STUDENT
MAINTENANCEy SERVICINGy INSPECTION
INADEGQUATE MAINTENANCE AND INSPECTION
GPERATIONAL SUPERVISORY PERSCNNEL
INADEQUATE SUPERVISION QF FLIGHY CREW
WEATHER PERSONNEL
TRAFFIC CONTROL PERSUKNEL
ALRPORT SUPERVISORY PERSUNNEL
FAILURE TO NOTIFY OF UNSAFE CONODITION
AIRWAYS FACILITIES PERSONNEL
PRODUCT JION~DESIGN
MISCELLANEQUS—PERSUNNEL
PILOT OF OTHER AIRCRAFT
PASSENGER
ORIVEK OF VEHICLE
OTHER
THIRD PILOT
FLIGHT ENGINEER
DISPATLHING

SUBTOTAL L
*¥ POWERPLANT **%

ENGINE STRUCTURE
IGNITEON SYSTEM
FUEL SYSTEM
LUBRICATING SYSTEM
LOOLING SYSTEM
PROPELLER AND ACCESSORIES
EXHAUST SYSTEM
STACKS 1
CTHER
ENGINE ACCESSCRIES
ENG INE CONTROLS—COCKPIT
PONERPL ANT—INSTRUMENTS
MISCELLANEDOUS
REODUCTION GEAR ASSEMBLY
CGMPRESSOR ASSEMBLY
COMBUSTIGN ASSEMBLY
TURBINE ASSEMBLY
ACCESSORY DRIVE ASSEMBLY
LUBRICATING SYSTEM
FUEL SYSTEM
SAFETY SYSTEM
IGNITION SYSTEM
TORQUEMETER
AlR BLEED
EXHAUST SYSTEM
THRUST REVERSER
PROPELLER SYSTEM
CONSTANT SPEED DRIVE
POWER LEVER
PROPELLER LEVER
REVERSE THRUST LEVER
ENGINE IMDECATING EQUIPHMENT
ENGINE INSTALLATION

SUBTOTAL . 1
#% SYSTEMS **

ELECTRICAL SYSTEM
HYDRAUL IC SYSTEM
FLIGHT CONTROL SYSTEMS
WING FLAP CONTROL SYSTEM {FLECTRICAL} 1
ANTI-[CINGy DE~ILING SYSTEMS

AIR CONDITION, HEATING AND PRESSURIZATION
AuTQ PILOT




1

14
2]
13

SYSTEMS {CONTINUEQD )

FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
DXYGEN SYSTeM
UTHER SYSTEMS
PITOT SYSTEM
QTHER

SusYorAL
x iNSTRUHENTSIEQUIPHENT AND ACCESSORIES *%

FLIGHT anp NAVIGATION INSTRUMENTS
AIRSPEED
COMMUNICATIONS AND NAVIGATION EQUIPMENT
HISCELL ANEOUS EQUIPMENT
OTHER

SUBTOTAL
¥ AIRPORTSZAIRWAYS/FACILITIES #4
AIRPORT FACILITIES
AIRPORT CONDITIONS
HIGH VEGETATION
POORLY MAINTATNEG RUNWAY SURFACE
SCFT RUNwAY
UTHER
AIRWAYS FACILITIES
SUBTOTAL
* HEATHER ##
LOW CEILING
RAIN

FCG
SNGW

ICING CONDITIONS-INCLUDES SLEET, FREEZING RAIN, ETC

UNFAYORABLE WIND CUNDITIONS
SUDDEN WINDSHIFT
TURBULENCE 1IN FLIGHT, CLEAR AlR

TURBULENCE, ASSUCIATED W/CLUUDS, THUNBGERSTORMS

DOWNDRAFTS, UPDRAFTS
HIGH TEMPERATURE

HIGH DENSITY ALTITUDE
THUNCERSTORM ACTIVITY
OTHER

SUBTOTAL
** TERRAIN *#

WET, SOFF GROUND
HIGH VEGETATIGN
REUGH /UNEVEN

HIGH GBSTRUCTIONS
SANDY

ATHER

SUATOYAL
[ ** MISCELLANEQUS %
: EVASIVE MANEUVER TO AVOID COLLESION
UNQUALTFIED PERSGN GPERATED AIRCRAFT
FOREIGN MATERIAL AFFECTING NORMAL OPERATIONS
UNDETERMINED
DIRECT ENTRIES

SuaToTaL

TABLE 13 (CONT'D)

FATAL ACCIDENTS

CAUSE

12

20

B49

FACTOR

-

[ TV FURVOR i

[T SRl VT

58

TOTAL

—

LR -

-
LR U R T )

~
[=]

-

O -

22

oW

11

Ll SRR

15

LR TR Y

-

= -
iaadh R - ) VY PR R,

—~
~

e

11

N

NONFATAL ACCIOENTS

L VIR

11

@ —— ~
© n-l-.auONr-ruNU'.n-ow-b

[l NIt

11

Lt i U T3

21

ALL A(CIDENTS

CAUSE  FACTOR TGTAL

1 1
1 i
2 L 3
1 1
1 1
2 2
4 4
3 3
3 3
3 3
13 13
1 15 16
5 5
1 14 15
1 4 1
7 5 12
6 25 31
2 2
1 1 2
2 4 &
2 11 13
16 Lo
2 28 30
4 4
1 1
23 L35 158
1 1
3 3
L 1
1 10 11
1 1
1 1
1 17 18
18 5 23
4 2z 6
2 1 3
10 10
1 1
35 8 43



TABLE 13 (CONT'D)

MISCELLANEOUS (CONTINUED}

GRAND TOTAL
#+ MISCELLANEOUS ACTS, CONDITIONS #**

ANTI-ICING/DEICING EQUIP-ERPROPER OPER. OF/FALLED TD USE
CHECKLIST=FAILED TO USE

GUSY LOCKS ENGAGED

NOT ALLIGNED WITH RUNWAY/INTENDED LANDING AREA
UNWARRANTED LOW FLYING

FAILED TO USE ALL AVAILABLE RUNWAY

FLEW ENTO BLIND CANYON

PUCORLY PLANNED APPROACH

JETTISONED LOAD

STOLEN DR UNAUTHORIZED USE QF ATRCRAFT
IMPROPERLY SECURED

INCORRECT TRIM SETTING

PILOT FATIGUE

PILOT SUFFERED HEART ATTACK

ALCOHOLIC 1MPAIRMENT OF EFFICIENCY AND JUDGMENT
CARBON MONOXIDE POISONING

[CE=CARBURETOR

ALRFRAME ICE

ICE-¥W INDSHIELD

IMPROPERLY LOADED AIRCRAFT-WEEIGHT=AND/OR CG
INTERFERENGCE WITH FLIGHT CONTROLS

AIRCRAFET CAME TO REST IN WATER

TOUCH AND GO LANDING

MATERIAL FAILURE

UNAPPROVED MODIFICATION

RUNWAY CLOSED

DOHNW IND

DETERIORATED

ERRATIC

DIRECT ENYRY CAUSES

PILOT-I1NADVERTENT SPIN FOR UNDETERMINED REASON.
MISC-CONTROL LOSS DUE TO SEAT SLIDING BACK.
PILOT-POOR TLHNIQUE OR LACK OF KNOWLDGE-5PIN RCYRY
PILOT-NEGLIGENT AND RECKLESS FLYING.

DIRECT ENTRY CAUSES ARE CARRIED UNDER THEIR APPROPRIATE

CAUSAL CATEGORIES AND ARE INCLUDED IN THE TOTALS

FATAL ACCIDENTS

NONFATAL ACCIDENTS

ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL
493 115 608 566 139 705 105% 254 1312
1 1 1 1

1 1 1 1

1 1 1 1

1 1 2 & 8 3 b 9
81 21 T2 L4 20 34 65 41 106
3 3 3 3

5 3 8 5 3 ] 10 ] 16
1 & T 4 8 12 5 14 19
2 2 2 2 4 L}

5 5 5 5 1¢ 10

1 1 1 1

1 1 1 1
2 3 1 1 4 4

1 1 1 1
23 5 28 3 3 26 5 3
L 1 2 1 1 2
i 1 1 1

3 1 & 6 1 7 9 2 17}
1 1 1 1

5 12 17 3 4 7 8 16 2%
L 1 1 1

11 17 24 24 41 4l

1 1 1 1 2 2

1 1 1 i
1 1 1 1

1 1 1 1

3 3 1 T 10 10

1 1 1 1

1 1 1 1

Pi

A




TABLE 14

BROAD CAUSES/FACTORS
ENGINE FAILURE/MALFUNCTION AS FIRST ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION

1967 - 1949
INCLVES 190 TOTAL ACCIDENTS
INVOLVES 79 FATAL ACCIDENTS
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIODENTS
BROAD CAUSE/FACTOR CAUSE FACTOR TOTAL* CAUSE FACTOR TOTAL® CAUSE FACTOR TOTaL®
ﬁ ] PILCT 42 3 43 60 2 60 102 5 103
6 53.16 3.80  54.43 54,05 1.80  54.05 S3.68 2.63 54,21
9 ‘
74 PERSDNNEL 13 1 L4 10 i0 23 1 24
o ! 16,46 L.27  17.72 9.01 .00 9.0L 12.11 =53 12.63
1 \
1 AIRFRAME
4 - .00 .00 .00 +00 .00 «00 .00 .00 .00
1
1 LANDING GEAR
2 00 .00 .00 «00 +00 «00 +00 .00 .00
1 :
1 POWERPL ANT 33 1 33 4l 1 42 14 2 15
1 ] 41.77 1.27  4l.77 36,94 .90  37.84 38.95 1.05 39.47
P
1 . SYSTEMS
1 .00 .00 .00 .00 .00 «00 .00 .00 .00
2
1 INSTRUMENTS/EQUIPMENT AND ACCESSORIES
1 .00 .00 .00 +00 .00 .00 .00 L00 .00
1
= ROTORCRAF T
1 ‘ .00 +00 .00 .00 .00 .00 .00 .00 .00
1
ALRPORT S/ AIRWAYS/FACILITIES
.00 .00 .00 «00 <00 .00 .00 .00 .00
VEATHER 2 5 5 7 11 8 9 16
1 3.80 2.53 6.33 4,50 6431 9,91 4.21 4alle Buk2
TERRAIN
.00 .00 200 .00 .00 .00 .00 «00 .00
L NISCELLANEOUS 4 6 6 10 10
‘ S.06 .00 5.06 S.41 .00 5.41 5.26 .00 5,26
b UNDETERNINED
.00 .00 .00 .00 .00 .00 .00 .00 .00

1 THE FIGURES OPPOSITE EACH CAUSAL CATEGORY REPRESENT THE NUMBER AND PERCENT
3 OF ACCIDENTS IN WHICH THAT PARTICULAR CAUSAL CATEGORY WAS ASSIGNED

* [F AN ACCIDENT INCLUDES BOTH A CAVSE AND RELATED FACTOR IN THE SAME CAUSAL
CATEGDRY, THE ACCIDENT IS REPRESENTED ONCE UNDER THE TOTAL FOR THAT CATEGURY




TABLE 15

DETAILED CAUSES/FACTORS
EMGINE FAILURE/MALFUNCTIOM AS FIRST ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION

1947 - 1969
INVOLVES 190 T3TAL ACCIOENTS
LNVOLVES 79 FATAL ACCIDENTS
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

DETAILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL
*x PILOT **

PILOT [N CUMMAND
ATTEMPTEQ QOPERATIDN W/KNUWN DEFICIENCIES TN EQUEPHENT 2 2 2 2 4 4 j
ATTEMPTED OPERATION BEYOND EXPERIENCE/ABILITY LEVEL L 1 1 1
BECAME LOST/D1SORLENTED 1 1 L L
CONT [NUED VFR FLIGHT INTG ADVERSE WEATHER CONDITIONS 1 1 2 2 3 3
FAILEQD TO UBTAEN/MAINTAIN FLYING SPEED 2 2 1 1 E 3
FAILED TO FOLLOW APPROVED PROCEDURES, OQIRECTIVES ETC 1 L 5 5 & 6
IMPROPER OPERATION OOF POWERPLANT + POWERPLANT CONTROLS 5 5 14 18 23 23
[MPROPER [N~FLIGHT DECISTONS DR PLANNING 4 % 1 1 4 1 5
IMAGEQUATE PREFLIGHT PREPARAFION AND/OR PLANNING 17 1 18 26 26 43 L G4
INADEQUATE SUPERVISIGN QF FLIGHT 1 i 3 3 4 4
LACK OF FAMILIARITY WITH ALRCRAFT 1 2 3 1 1 1 3 4
MISMANAGEMENT OF FUEL 17 17 12 12 29 29
EXERCISED POUR JUDGMENT 2 2 2 2
L HPROPER STARTING PROCGEDURES L 1 1 1
SPONTANEOUS—-TMPROPER ACTTON 1 L 1 1
MISJUDGED ALTI1TUDE 1 1 1 1
PHYSECAL IMPATRMENT 2 F4 2 2
SELECTED WRONG RUNWAY RELATIYE TO EXISTING WIND 1 1 1 1
FAILED TO ABDRT TAKECFF 2 2 2 2

SUBTOTAL 58 3 61 73 3 6 131 [} 137

DUAL STUDENT
FAILED TO DATAIN/MAINTAIN FLYING SPEED 1 1 1 1
IMPROPER OPERATION OF PCWERPLANT + POWERPLANT CONTROLS L 3 1 1
MISMANAGEMENT OF FUEL 1 1 1 1
SPONTANEQUS—IMPROPER ACTION 1 L 1 i

SUBTOVAL 4 4 4 4

*% PERSONNEL *%

FLIGHT INSTRUCTOR

MALNTENANCE, SERVICING, INSPECTION
[MPROPER MA[NTENANCE{MAINT ENANCE PERSONNEL) 1 1 1 1
1MPROPER MAINTENANCE LGWNER PERSCNNEL] L 1 1 1
1 ¥PROPERLY SERVICED AIRCRAFTIOWNER-PILOTE 1 1 1 1
INADEQUATE MAINTENANCE AND INSPECTION 12 1 13 a 8 20 1 21

UPERATLONAL SUPERVISORY PERSCNNEL
WEATHER PERSONMEL
TRAFFIC CONTROL PERSONMNEL
ATRPORT SUPERYISORY PERSONNEL
AIRWAYS FACILITIES PERSONNEL
PROLUCT [GN—DES IGN
POOR/ INADEQUATE DESIGN ] 1 1 3
MISCELLANEQUS~PERSONNEL
THIROD PILOY
FLIGHT ENGINEER ]
DISPATCLHENG 3

SUBTOTAL 14 1 L5 10 1q 24 1 25
% PUWERPLANT *¥

ENGINE STRUCTURE

CRANKSHAFT 1 1 i l
MASTER AND CONNECTING RODS 2 2 2 2 4 &
CYLINDER ASSEMBLY 1 1 1 1
PISTON, PISTUN RINGS 1 1 1 1
VALVE ASSEMBLIES 1 1 1 1

B52




TABLE 5 (CONT'D)
PONFRPLANT {CONT INYED)

FATAL ACCIDENTS NUNFATAL ACCIDENYS ALL ACCINENTS
CAUSE  FACTOR TaraL CAUSE  FACTOR TOoTaL CAUSE  FACTOR ToI1A
OTHER 1 1 1 ]
IGNITIUN SYSTEM
MAGNETOES 2 i 3 z Fs 4 1 E
SPARK PLUG 3 3 4 % 7 i
IGNITiON HARNESS, SHIELBING 1 1 1 1
FUEL SYSTEM
LINES AND FITTINGS 3 3 1 i & 4
SELECTOR VALYES 1 1 1 1
FILTCRS, STHAINERS, SCREENS 1 1 i 1
PRIMING SYSTEM 1 ] 1 1
CARBURE TR 3 3 4 4 T 7
FUEL INJEGTION SYSTEM 1 1 1 1 2 F
LUBRICATING SYSTEM

LINES, HUSES, FITTINGS 1 1 1 3
COOLING SYSTEM
PRUPELLER aND ACCESSORIES
FXHAUST SYSTEM
MUFFLEKRS 1 1 1 1
ENGINE ACCESSURIES
ENG INE CONTRULS-COCKPIT
FUHERPLANT-INSTRUMENTS
FUEL QUANTITY GAUGE 1 1 3 ]
HISCELLANEQUS
PCRERPLANT FAILURE FOR UNDETERMINED REASONS 16 Lo 21 21 37 37
REDUCTIGN GEAR ASSEMBLY
COMPRESSOR ASSEMBLY
OTHER 1 1 1 1
COMBUST [ON ASSEMBLY
TURBINE ASSEMBLY
ACCESSURY DREVE ASSEMBLY
LUSRICATING SYSTEM
FUEL SYSTEM
SAFETY SYSTEM
IGNITIGN SYSTEM
TORQUEMETER
AlR BEFED
EXHAUST SvSTEN
THRUST REVERSER
PROPELLER SYSTEM
CONSTANT SPEED DRIVE
POMER L EVER
PRUPELLER LEVER
REVERSE THRUST LEVER
ENGINE INDICATING EQUIPHMENT
ENGINE IMSTALLAT[ON

SUBTOTAL 35 X 1 3 42 1 L3 T 2 e
** WEATHER #%

LOW CeILING 1
RAIN

-

FCG

LCING CUNDITIDNS—INCLUDES SLEET, FREEZING KAIN, ETC
CONDITIONS CONDUCIVE TO CARB/INDUCTION SYSTEM ICING 3 i 4 5
UNFAYUKABLE wINnD CONDITIONS
HIGH TEMPERATURE

+
e
w
R e
—
Ll U PP SR U

SUBTOTAL 3 5
** MISCELLANEQUS *#

EVASIVE MANEUVER TO AVOID CoLbTsEaN 1 1 i 1
FOREIGN MATERE AL AFFECTING NUKMAL OPERATICNS 4 4 5

SUBTOTAL 4

GRAND TCTAL

124 140 14 k54 254 24 274




TABLE 15 (CONT'D)

MISCELLANEOUS ACTS, CONDITIONS {CONTINUED)
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTGR TOTAL CAUSE FACTOR TOQTAL

#* MISCELLANEOUS ACTS, CONDITIONS **

ANT[~I1CING/DEICING EQUIP-IMPROPER UPER. OF/FALLED TQ USE 4 4 12 12 1é
DISKREGARD OF GDROD OPERATING PRACTICE 1 1 1
[MPROPER EMERGENCY PROCEDURES 1 1 1
UNWARRANTED 1.OW FLYING 1
INATTENTEVE TO FUEL SUPPLY 2 2
MISCALCULATED FUEL CONSUMPTION

STOLEN OR UNAUTHORIZED USE DF AIRCRAFT
IMPROPERLY SECURED

ENGINE LOADED uP

FATIGUE FRALTURE

FAILURE OF TWO OR MORE ENGINES
SEPARATIUN IN FLIGHT 1 1 L
FIRE IN ENGINE

CORRCDED/CORRUSION

PLLCT FATIGUE

FUEL EXHAUSTION

FUEL CONTAMINATION-EXCLUSEIVE OF wATER IN FUEL
ALCOHOL IC SMPALRMENT OF EFFICLEMCY AND JUDGMENT
1CE~-IN FUEL

{CE=CARBYRETOR

[MPROPERLY LOADED AIRCRAFT-WEIGHT-AND/UR CG 1

LACK OF LUBRICATION-SPECIFIC PART, NOT SYSTEM ] 1
OIL EXHAUSTION—ENGINE LUBRICATION SYSTEM
SIMULATED CONDITIONS

WATER TN FUEL

AIRCRAFT CAME TO REST 1IN WATER 2
TOUCH ARD GO LANDING 1
MATERTAL FAILURE

FUEL STARVATION 2
0IL STARVATION

IMPROPER CLEARANCE-TOLERANCE

FUEL SELECTUR PUSITIONED BETWEEN TANKS

PREVIOUS DAMAGE

LEAK/ LEAKAGE

CARBUN DEPOSITS

LCOSE, PART/FITTING

BURNED 1
CHAFFED 1

CROSSED 1
GROUNDED 1
IMPROPERLY TNSTALLED 1 1
JAMMED 1
O0BSTRUCTED 1
STICKING 1
STUCK 1
EXCESSIVE TEMPERATURE 1 1
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DIRECT ENTHY CAUSES ARE CARRIED UNDER THEIR APPROPRIATE
CAUSAL CATEGORIES ANO ARE INCLUDED [N THE TOTALS




INOLYES 25 TOTAL ACCIDENTS
INvOLVES % FATAL ACCIDENTS

FlLoT

PERSONNEL

ALRFRAME

LANDING GEAR

PCWERPL ANT

SYSTEMS

INSTRUMENTS/EQUIPMEN T AND ACCESSURIES

ROTORLRAFT

AIRPDHTSIQIRHAYSIFACILITIES

NEATHER

TERRAIN

MISCELL ANEQUS

UNGETERM INED

THE FIGUKES OPPOSITE EACH CAUSAL CATEGURY
UF ACCIDENTS IN wHICH THAT PARTICULAR CaAUS

* IF AN ACCIDENT INCLUDES SUTH A €A
CATEGORY, THE ACCIDENT TS5 REPRESE

TABLE 1

L]

BROAD CAUSES/FACTCRS
ACCIDENT TYPE

OVERSHOOT AS FIRST
SELECTED MAKES AND
U. 5. GENERAL

AVIATION

1967 « 1969

CAUSE

4
100.00
« G0

=00

=00

FACTGR

+00

00

+Q0

MODELS OF AIRCRAFT

TOTAL*

%4
104.00

00

+ 00

+ 00

REPRESENT THE NUMBER ANU PERCENT
AL CATEGLRY wWa3 ASS IGNED

USE AN} RELATEU FACTOR TN THE SAME CAUSAL
NTEU CNCE UNDER THE TCTAL FOR THAT CAT EGURY

CAUSE

FACTUR

- 00

- 00

i
4. 75
3
14,29

4ol

TOTaL*

21
100.00

- 00

« 00

« GO

- 00

« G0

GO

4s TH

14.29

4. 76

]

ALL ACCIDENTS

CAUSE  FACTOR TGTAL®

25
100.00

- 00

- 00

«0C

-09

5

25

20.00 100,00

=00

00



TABLE 17

DETAILED CAUSES/FACTORS
OVERSHOQOT AS FIRST ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION

1967 - 1969
ENVOLVES 25 TOTAL ACCLOENTS
INVOLVES 4 FATAL ACCIDENTS
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS
DET AILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL Cayse FACTGR 7TOTAL

w6 PLLOT *%

PILUT IN COMMANG

BECAME LUST/OLSOREENTED . 1 1 1 1
OELAYED IN INETIATING GO-ARUUNUY 1 3 9 F3 11 10 2 12
FAILED TU USE UR INCORRECTLY USED M1SC EQUIPHMENT i 1 1 1
INADEQUATE PREFL IGHT PREVARATIUN AND/UR PLANNL NG i 1 1 i
MESJUDGED DISTANCE AND SPEED 4 4 21 21 25 25
SELECTED WRONG RUNWAY RELATIVE TO EXI STING WihD L L 1 1

SUBYTOTAL 5 5 3l 5 EL 3é 5 41

#x ALKPURTS/AIRWAYS/FACILITIES %%
AIRPORT FACILITIES
AIRPURT CUNDITIUNS
WeT RUNWAY 1 1 1 1
ALKWAYS FACTLITIEES
SUBTOTAL 1 1 1 1

*x WEATHER **

LOW CEILING i 1 1 1
RAEN 1 1 1 1
UNFAVURABLE WIND CONDIVIOUNS 1 1 2 2z 3 3
TURBULENCEs ASSOCIATED W/CLOUDS, THUNDERSTORMS 1 3 1 1
THUNDERSTOHM ACTIVITY i 1 i 1
SUBTOTAL 1 1 [} & 7 7
¢ TERRAIN **
WETy SOFT GROUND 1 1 1 1
SUBTOT AL 1 1 1 1
Gk AND TOTAL ] 1 L] 31 13 L1 36 14 5¢
#+« MISCELLANEDUS ACTS, CONDITIONS **
AERCRAFT CAME TO REST IN WATER 1 1 1 1
ODWNW 140 2 2 5 S 7 1

DIRECT ENTRY CAUSES ARE CARRIED UNDER THEI[® APPROPRILATE
CAUSAL CATEGIRIES AND ARE [NCLUDED IN THE TOTALS




TABLE 18

BROAD CAUSES/FACTORS
UNDERSHOOT AS FIRST ACCIDENT TypE
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION

1967 - 1969
INVOLVES 10 TOTAL ACCIDENTS
INVOLVES 2 FATAL ACCIDENTS
FATAL ACCIDENTS NUNFATAL ACCIDENTS ALL ACCIDENTS
BRDAD CAUSE/FACTYOR CAUSE FACTOR TOTAL# CAUSE FACTOR TOTAL® CAUSE FACTOR TOTAL#
PILOT 2 2 [} 2 [:} 10 2 10
100.00 «00 100.00 100.00 25.00 100,00 L00.00 20.G0 100,00
PERSONNEL 1 1 1 L 2 2
<00 30,00 50.00 =00 12.50 12.50 00 20.00 20.00
A
AIRFRAME
<00 - {0 «00 00 »00 «00 »00 =00 «00
LANDING GEAR
00 =00 00 «00 +00 =00 =00 « 00 =00
PCWERPL ANT
=00 «00 00 + 00 <00 - 00 00 00 =00
SYSTEMS
-00 00 +00 00 «00 .00 00 « 00 «00
INSTRUMENTS/EQUIPMENT AND ACCESSORIES
«00 .00 +00 =00 =00 +00 «00 «00 =00
ROTORCRAFT
=00 «00 00 «00 «00 -0 00 « 00 =00
AIRFDRTSIA[RHAVS/FACILITIES
«00 =00 +«00 «GD « 00 -00 «00 «00 00
WEATHER 1 1 2 2 3 3
=00 50.00 50.00 =00 25.00 25,00 Q0 30.00 30.00
TERRAIN
00 =00 +00 «00 +00 - 30 +00 00 00
MISCELLANEOUS
« 00 «00 =00 «00 00 « 00 =00 «00 =00
UNDETERMINED
00 «00 -00 «00 «00 + 00 00 00 «G0

* IF AN ACCIDENT INCLUDES BOTH A CAUSE AND RELATED FACTOR IN THE SAME CAUSAL
CATEGORY, THE ACCIDENT IS REPRESENTED ONCE UNDER THE TOTAL FOR THAT CATEGORY

THE FIGURES OPPOSITE EACH CAUSAL CATEGORY REPRESENT THE NUMBER AND PERCENT
OF ACCIDENTS IN WHICH THAT PARTICULAR CAUSAL CATEGDRY WAS ASSIGNED




TABLE 19

DETAILED CAUSES/FACTORS
UNDERSHOOT AS FIRST ACCIDENT TYPE
SELECTED MAKES AND MODELS OF AIRCRAFT
U, 5. GENERAL AVIATION

1967 ~ 1969
TNVOLVES 10 TOTAL ACCIDENTS
INVOLVES 2 EATAL ACLIDENTS
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

OETAILED CAUSE/FACTOR CAUSE FACTGR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

#x PILOT #*

PILCT IN COMMAND

FAILED TO DBTAIN/MAINTAIN FLYING SPEED 1 1 3 1 2 2
INADEQUATE SUPERVISION OF FLIGHT 1 L 1 1
MISJUDGED DISTANCEs SPEED» AND ALTITUDE 4 4 4 4
MWISJUDGED DISTANCE AND ALTITUDE i 1 3 3 4 &
MISUSED OR FAILED TO USE FLAPS 2 2 2 2
SELECTED WRONG RUNWAY RELATIVE 10 EXLSTENG WIND 1 1 13 1
SuUBTOTAL 3 3 9 2 11 L2 2 14

DUAL STUDENY
MISJUDGED DISTANCEs SPEEDs AND ALTITUDE 1 1 1 i
SUBTOTAL 1 i 1 1

2+ PERSCNNEL &%

ELI1GHT INSTRUCTOR
MAINTENANCEs SERVICING INSPECTINN
OPERATIONAL SUPERWLISORY PERSONNEL
WEATHER PERSONNEL
TRAFF1{ CONTROL PERSONNEL
AIRPORT SUPERYISORY PERSONNEL
1MPROPER MAINTENANCE-ALRPORT FACILITIES 1 T L 1
AIRWAYS FACILITIES PERSONNEL
PRUDUCT ION-DESIGN
MISCELL ANEQUS—-PERSUNNEL
CRIVER DF VEHWICLE 1 1 i 1
THIRD PILOT
FLIGHT ENGINEER
DISPATCHING

SUBTOTAL 1 1 1 1 2 2

** WEATHER **

UNFAVORABLE WIND CONDITIONS 1 1 2 2 3 3
SUBTOTAL 1 1 2 2 3 3
GRAND TOTAL 3 2 1 10 5 15 13 7 20

s+ MISCELLANEOUS ACTS, CONDITIONS #%

PILOT FATIGUE 1 1 1
DGWhM IKD 1 1 1

-

DIRECT ENTRY CAUSES ARE CARRTIED UNDER THEIR APPROPRIAYE
CAUSAL CATEGORIES AND ARE INCLUDED IN THE FOTALS




NONE

DAKN

DAYLIGHT

OUsSK

NIGHT

NIGHT

UNKNOWN/NOT REPORTED
OTHER

RECORDS
ACCIDENTS
PERCENT

TABLE 20

CONDITIONS OF LIGHT BY INJURY INDEX
STALL/SPIN ACCIDENTS

SELECTED MAKES AND MODELS OF AIRCRAFT
U. S, GENERAL AVIATION

1967 ~ 1949
&
R
> & #
AT o O
¢ § & O
1 1 1 1

368 167 161 196
24 -] 3 T

30 a -] 2

42T 182 176 206

427 182 176 208

«0 43.1 1B.4 17,8 20.8 -0 «0

REC DRDS

892
40

49

ACC TOENTS

B92

49

991

PERCENT



NDNE

VFR

IFR

AELOW MINTMUMS
UNKNOWN/NOT REPORTED

OTHER

RECCORDS
ACCIDENTS

PERCENT

TABLE 21

TYPE CF WEATHER CONDITIONS BY INJURY INDEX
TALL/SPIN ACCIDENTS
SELECTED MAKES AND MODELS OF AIRCRAFT
. GENERAL AVIATION

1967 - 1969
&
N
v () Q %
& & F S
& & FE

427 182 176 206

427 18z 176 206

W0 43,1 18.4 1T.8 20.8 +0 .0

Bs0

REC ORDS

8956

29

991

ACC 1IDENTS

556

29

991

PERCENT




TABLE 22
TERRAIN TYPE BY INJURY INDEX
STALL/SPIN ACCIDENTS
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION
1967 - 1969
&
< e‘o\’ &
& f » \\o RECORDS  ACCIDENTS
NONE
MOUNTAINOUS 29 13 9 5 56 56
HILLY 24 10 8 6 48 48
ROLLING T4 17 15 22 128 128
LEVEL, FLAT 154 52 57 5 321 321
FROZEN
ROCKY
SANDY F 1 3 3
DENSE WITH TREES 0 13 5 7 55 55
I 5 1 6 6
PLGKWED 6 2 5 13 13
WATER-LAKES RIVERS, ETc 25 11 9 13 58 58
OTHER 1 2 1 4 4
UNKNOWN/NDT REPORTED 1 1 1 3 3
OTHER
RECORDS 349 120 107 119 695
ACCIDENTS 349 120 107 119 495

861



TABLE 23

EMERGENCY CIRCUMSTANCES BY INJURY IINDEX
STALL/SPIN ACCIDENTS
SELECTED MAKES AND MODELS OF AIRCRAFT
U. 5. GENERAL AVIATION

1967 - 1949
&
¥ e‘°¢ & &
& & F & RECORDS ACC IDENTS

NONE
LOW ON FUEL 1 1 2 2
SMOKE IN COCKPIT
PASSENGER DISTURBANCE
FALSE FIRE WARNING
LATERAL CONTROL PROBLEM
PITCH CONTROL PROBLEM 1 1 1
DIRECTIDNAL CONTROL PROBLEM
ADVERSE/UNFAVORABLE WEATHER 3 4 2 9 9
APPROACHING DARKNESS 1 i 1
SUSPECTED OR KNOWN AIRCRAFT D 1 L 2 2
SUSPECTED MECHANICAL DISCREPA 1 1 2 2
DOGR/PANEL OPEN 1 1 2 2
AIRERAME BUFFET
UNUSUAL NO1SE 1 1 1
PHYSICAL CONDITION OF PASSG
FUMES EN CABIN 1 1 1
PROP/ENGINE VIARAT ION 1 1 1
UNKNDWN/NOT REPDRTED
OTHER

RECORDS 6 2 9 5 zz

ACCIDENTS 6 2 9 5 22

B&2
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APPENDIX C

FAA EXAM-O-GRAM NO. 28 (FACTORS AFFECTING STALL SPEED)
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DEPARTMENT OF TBANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM* NO. 28
FACTORS AFFECTING STALL SPEED

A recent report indicates that approximately 80% of all accidents are
pilot caused. The major cause of fatal accidents is listed as "failed to -
maintain airspeed (or flying speed) resulting in a stall. " Although many
of these stalls may have occurred under the stress and duress of other
problems such as disorientation during limited visibility or at night,
improper division of attention, ete., a review of statistical analyses of
. written examinations indicates a lack of knowledge and understanding of
. the various factors that can cause or contribute to a stall. This Exam-
* O-Gram discusses some of the more important, ever-present factors of
.." which the pilot must have an understanding so that he will instinctively
avoid or compensate for situations, conditiong, and attitudes which may
lead to a stall--even under the stress and duress of additional problems
he may encounter in flig.ht.

! WHAT CAUSES AN ATRPLANE TO STALL? All stalls are caused by

< exceeding the critical angle of attack. Knowing this particular fact does

not necessarily help the pilot. What is more important to the pilot is to

know what factors are likely to contribute to or cause this angle of attack
to be exceeded.

“... ISIT NECESSARY FOR THE AIRPLANE TO HAVE A RELATIVELY LOW
{ . AIRSPEED IN ORDER FOR IT TO STALL? No! An airplane can be

: stalled at any airspeed. All that is necessary is to exceed the critical

- angle of attack. This can be done at any airspeed if the pilot applies

) .~" abrupt or excessive back pressure on the elevator control. A stall that
7. occurs at a relatively high speed is referred to as an accelerated or
FIG. 1 high speed stall.

IS IT NECESSARY FOR THE AIRPLANE TO HAVE A RELATIVELY HIGH PITCH ATTITUDE
IN ORDER FOR IT TO STALL? No! An airplane can be stalled in any attitude, Repeating
again the statement made above - all that is necessary is to exceed the critical angle of
attack. This can occur in any attitude by application of abrupt or excessive back pressure
on the elevator control.

DOES WEIGHT AFFECT THE STALLING SPEED? Yes! As the weight of the airplane is
increased, the stall speed increases. Due to the greater weight, a higher angle of attack
must be maintained to produce the additional lift to support the additional weight in flight.
Therefore, the critical angle of attack will be reached at a higher airspeed when loaded to
maximum gross weight than when flying solo with no baggage. (See Exam-O-Gram No. 13.)

DOES THE CENTER-OF-GRAVITY LOCATION (WEIGHT DISTRIBUTION) AFFECT STALL
SPEED? Yes! The farther forward the center of gravity, the higher the stalling speed.
The farther aft the center of gravity, the lower the stalling speed, (See Exam-O-Gram No.
13.)

DOES THIS MEAN THAT THE WEIGHT SHOULD BE DISTRIBUTED IN THE AIRPLANE SO
THAT THE CG IS AS FAR TO THE REAR AS POSSIBLE? No! This may present problems
with stability that will far outweigh any advantages obtained by the decrease in stall speed.
{See Exam-O-Gram No. 13.)

* Exam-Q-Grama are non-directive in nature and are
1asued aolely as an information service to individuals Rev- 9/ 65
interested in Airman Written Examinations.

C1




DO FLAPS AFFECT STALLING SPEED? Yes! The use of flaps reduces stalling speed. The
Stall Speed Chart {Figure 2) excerpted from an airplane flight manual illustrates this fact,
This also can be readily verified by checking the color coding on any airspeed indicator. The
lower airspeed limit of the white arc o= —
(power -off si:mfai :peed :;th gear —— STALL SPEED, POWER OFF ——
and ﬂa_ps in e ing cO igura_- _
tion) is less than the lower airspeed __M de/d = ANGLE OF BANK

limit of the green are (power-off : ﬂa_‘_—f'ﬂr‘ _a /
stalling speed in the clean configura- CONFIGURATION | o 20 40° 60°
tion). (See EXAM~0O-GRAM No, 8.) .

This fact is important to the pilot in = GEAR & FLAPS uP L] & n 22
that when making no-flap landings,

a higher indicated airspeed should GEAR DOWN, FLAPS 20°]  §1 8 | " %
be maintained than when landing

with flaps. The manufacturers’ GEAR DOWN, FLAPS 40" (7] 82 1] L H]
recommendations should be adhered SPEEDS ARE MPH, TIAS

to as to approach speeds with various

configurations. FIG. 2. (Note: TIAS identical with CAS)

DOES AN ACCUMULATION OF FROST, SNOW, OR ICE ON THE WINGS AFFECT STALLING
SPEED? Yes! Even a light accumulation of frost, snow, or ice on the wings can cause a
significant increase in stalling speed. It can increase it so much that the airplane is unable
to take off. The accumulation disrupts the

smooth flow of air over the wing thus e Bt il t R B e eed et an,
decreasing the lift it produces. To make 5000 SRR
up for the lost lift, a higher angle of . ) OO ; — Yoo some i
attack must be used or a higher speed o :-’,; T

must be attained on the takeoff roll. The .
runway may not be long enough to attain .-
the necessary speed and even though the ’
airplane may become airborne, it could
be so close to the .stall speed that it
would not be possible to maintain flight
once the airplane climbs above the
comparatively shallow zone where ground effect prevails. DO NOT TAKE OFF UNTIL ALL
FROST, SNOW, OR ICE HAS MELTED OR BEEN REMOVED FROM THE ATRPLANE,

DOES AN INCREASE IN ALTITUDE AFFECT THE INDICATED AIRSPEED AT WHICH AN
AIRPLANE STALLS? An Increase in altitude has no effect on the indicated airspeed at which
an airplane stalls at altitudes normally used by general aviation aircraft. That is, for all
practical purposes, the indicated stalling speed remains the same regardless of altitude in
this range. This fact is important to the pilot in that the same indicated airspeed should be
maintained during the landing approach regardless of the elevation or the density altitude at the
airport of landing. {Follow the manufacturer's recommendations in this regard.) If higher
than normal approach airspeed is used, a longer landing distance will be required.

DOES AN INCREASE IN ALTITUDE AFFECT THE TRUE AIRSPEED AT WHICH AN AIRPLANE
STALLS? Since true airspeed normally increases as altitude increases (for a given indicated
airspeed), then true airspeed at which an airplane stalls generally increases with an increase
in altitude. Under non-standard conditions (temperature warmer than standard) there is an
additional increase in true airspeed above the indicated airspeed.
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OF WHAT SIGNIFICANCE IS THIS TO THE PILOT? It is significant in that when landing at
higher elevations or under higher density altitudes, he is operating at higher true airspeeds
{and therefore higher groundspeeds) throughout the approach, touchdown, and landing roll.
This results in a greater distance to clear obstacles during the approach, a longer ground roll,
and consequently, the need for a longer runway. If, in addition, the pilot is operating under
the misconception that a higher than normal indicated airspeed should be used under thege
conditions, the situation is further compounded due to the additional increase in groundspeed,
(See EXAM-0O-GRAM No. 26.) '

DOES TURBULENCE AFFECT STALLING SPEED? Yes! Turbulence can cause a large
increase in stalling speed, Encountering an upward vertical gust causes an abrupt change in

greater turbulence, an airplane should not be flown above maneuvering speed. (See EXAM-O-
GRAM No, 8.) At the same time, it should not be flown too far below maneuvering speed
since a sudden severe vertical gust may cause an inadvertent stall due to the higher angle of
attack at which it will already be flying..

DOES ANGLE OF BANK AFFECT STALLING SPEED? Yes! As the T e

angle of bank increases in a constant altitude turn, the stalling speed A
increases, This is easily seen from the STALL SPEED CHARTS
(Figs. 2 and 4) which show the Increase in stall speed as the angle

of bank increases--Fig. 4 in terms of percent, Fig, 2 the actual
values for one airplane, At a 60° bank stalling speed is 40% greater
than in straight-and-level flight (25-27 mph for the specific example, )
At angles of bank above 60°, stall speed increases very rapidly, and
at approximately 75° it is doubled with respect to straight-and-level
stall speed (Fig. 4).

DOES LLOAD FACTOR AFFECT STALLING SPEED? Yes! Asthe LOAD FAETOR ChRY
load factor increases, stalling speed increases. When the load factor ' ]
is high, stalling speed is high. A comparison of the two charts (Figs. ' ]
4 and 5) should easily show this relationship. Load factor is the ratio
of the load supported by the wings to the actual weight of the airplane
and its contents. At a load factor of 2, the wings support twice the
weight of the airplane; at a load factor of 4, they support four times
the weight of the airplane. Normal category airplanes with a maxi-
-~ mum gross weight of less than 4,000 pounds are required ' =]
to have a minimum limit load factor of 3.8, (The limit T e e e e
load factor is that load factor an airplane can sustain g
without taking a permanent set in the structure, ) Note
from the load factor chart (Fig. 5) that this minimum limit load factor is attained in
a constant altitude turn at a bank of approximately 75°, Also note from the stall
speed chart (Fig. 4) that at this angle of bank, the stall
speed is twice as great as in straight-and-level flight.
There are two reasons then why excessively steep banks
0 . 8hould be avoided--an airplane will stall at a much higher
-~ airspeed and the limit load factor can be exceeded. The
“ danger can be compounded when the nose gets down in a
Mgy > steep turn if the pilot attempts to raise it to the level
S n® flight attitude without shallowing the bank since the load
(‘ factor may be increased even more, This is the gitua-
y‘ tion as it generally exists when, due to disorientation,

Fig. 4 ]

3
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FIG. §

LOAR FACTOE — & uire

the pilot enters a diving spiral (often referred to as the
"graveyard spiral") and attempts to recover with
elevator pressure alone,
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WHAT FACTORS CAUSE AN INCREASE IN LOAD FACTOR? Any maneuvering of the airplane
that produces an increase in centrifugal force will cause an increase in load factor, Turning
the airplane or pulling out of a dive are examples of maneuvering that will increase the
centrifugal force and thus produce an increase in load factor. When you have a combination of
turning and pulling out of a dive, such as recovering from a diving spiral, you are, in effect,_
placing yourself in double jeopardy. This is why you must avoid highspeed diving spirals or if
you accidentally get into one--be careful how you recover. Turbulence can also produce large
load factors. This is why an airplane should be slowed to maneuvering speed or below when
encountering moderate or greater turbulence,

CAN THE PILOT RECOGNIZE WHEN THERE IS AN INCREASE IN
LOAD FACTOR? Yes! He can recognize it by the feeling of increased
body weight or the feeling that he is being forced down into the seat--
the greater the load factor the greater this feeling of increased weight
or of being forced down in the seat (Figs. 6 and 7). It is the same
feeling one has when riding the roller coaster at the bottom of a dip or
going around a banked curve. This feeling of increased body weight is
important to the pilot because it should, if it becomes excessive, have
the immediate effect of a red flag being waved in his face to warn him
‘that the airplane will now stall at a higher airspeed or that the limit
load factor can be exceeded, resulting in structural failure.

DOES SPEED AFFECT LOAD FACTOR? Speed does not, in itself,
affect load factor, However, it has a pronounced effect on how much of an increase in load

factor can be produced by strong vertical gusts, or by the pilot through abrupt or excessive
application of back pressure on the elevator control. This is why airspeed should be reduced

to maneuvering speed or below if moderate or greater turbulence is encountered, At maneuver-

ing speed or below, the airplane is stressed to handle any vertical gust that normally will be
encountered. Also, below this speed, the pilot can make abrupt full deflection of the elevator

control and not exceed the maximum load factor for which the airplane is stressed. However,

it should be noted that the reason this is possible is beeause the airplane will stall, thus

relieving the load factor. At airspeeds above maneuvering speed, abrupt full deflection of the
elevator control or strong vertical gusts can cause the limit load factor to be exceeded. As

airspeed continues to increase above maneuvering speed, the limit load factor can be exceeded

with less and less turbulence or abrupt use or deflection of the controls.

WHAT IS THE RELATIONSHIP BETWEEN A HIGH SPEED
{ACCELERATED) STALL AND LOAD FACTOR? The higher the
airspeed when an airplane is stalled, the greater the load factor.
When an airplane stalls at a slow airspeed, the load factdr will be
very little more than one. When stalled at an airspeed twice as
great 4s the normal stall speed, the limit load factor for normal
category airplanes probably will be exceeded., This fact can be .
determined from the stall speed {Fig. 4} and load factor (Fig. 5)
charts, See also discussion of "Does Load Factor Affect | X
Stalling Speed" (page 3). Ty -
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