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FOREWORD

~ This special study, Accidents Involving En-
gine Failure/Malfunction, is based on data
describing 4,310 U. S. general aviation accidents
which occurred during the 5-year period 1965 -
1969. Each accident involved a fixed-wing air-
craft and was precipitated by engine failure or
malfunction,

The statistical base for this study was pro-
vided by the automated aircraft-accident data
bank of the National Transportation Safety
Board, The period 1965 - 1969 was the most
recent complete S-year period of data contained
in the bank at the time of the study. The data
concerning aircraft-hours flown by aircraft make
and model were obtained from the Federal
Aviation Administration.

For ease of reference, this study has been
divided into three sections. Section I provides a
comparative analysis of engine-failure accident
rates by aircraft make and model. Section II

_analyzes the causes of and related factors in
engine-failure accidents by selected aircraft and
engine makes and models. Section III displays
graphicaily the relative severity of accident types

* which follow an engine failure ot malfunction.

Appendices A, B, and C present supporting
data in the form of injury tables, analytic tables,
and cause/factor tables, Appendix A includes

_data for all 4,310 accidents. These data are then
segregated into two separate groupings, one for

single-engine aircraft and the other for multi.
engine aircraft (Appendix B and Appendix C,
respectively).

The various ways in which different makes
and models of aircraft are used may alter op-
erating conditions to an extent that is reflected
in the engine-failure accident rates. For example, :
the Boeing A-75 is used most often for aerial
application and associated crop-control activi-
ties, The Cessna 150, on the other hand, is used
for instructional flying and personal transpor-
tation. Thus, in evaluating the accident rates
shown for the various makes and models, care
should be taken to consider all factors involved.

- All aircraft and engine makes and models:
contained in this study were certificated in ac-
cordance with airworthiness requirements,
Although the study includes comparative analy-
ses which serve to highlight specific pilot and
powerplant cause/factor involvement, these
analyses are not intended to be an evaluation of
the overall safety of a specific aircraft or power-
plant, or as a criticism of any manufacturer. The
comparative studies were made to identify the
differences (between these aircraft and engines)
of specific cause/factor citations which seemed
to be statistically significant. To properly mea-
sure the importance of these differences in terms
of defining specific remedial solutions in most
cases will require additional engineering, opera-
tional, and design study.
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EXPLANATORY NOTES

GENERAL AVIATION

General Aviation refers to the operation of
aircraft owned and operated by persons, corpo-
rations, etc., other than those aircraft engaged in
air catrier operations authorized by a Certificate
of Public Convenience and Necessity, issued by
the Civil Aeronautics Board.

AIRCRAFT ACCIDENT

- The accidents included herein are occur-
rences 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 receives substantial
damage. Comparisons of annual totals of
engine-failure accidents or total accidents should
be made with care because of the effect of an
amendment to Section 430.2 of the National
Transportation Safety Board’s Regulations. The
change helped to decrease the number of acci-
dents by redefining “substantial damage” to air-
craft of 12,500 pounds maximum certificated
takeoff weight or less. .

" Prior to January 1, 1968, the definition of
substantial damage was as follows:
(1) Except as provided in subparagraph

(2) of this paragraph:

() Substantial damage in aircraft of
12,500 pounds maximum certifi-
cated takeoff weight or less
means damage or structural
failure reasonably estimated to
cost $300 or more to repair.

(ii) Substantial damage in aircraft of
more than 12,500 pounds maxi-
mum certificated takeoff weight
means damage or structural
failure which adversely affects

- the structural strength, perfor-
L mance, or flight characteristics of
3 the aircraft, and which would
normally require major repairs or

replacement of the affected com-
ponent.

(2) Engine failure, damage limited to an
engine, bent fairings or cowling,
dented skin, small punctured holes in
the skin or fabric, taxiing damage to
propeller blades, damage to tires, en-
gine accessories, brakes or wingtips are
not considered “substantial damage”
for the purpose of this part.

The amendment, effective January 1, 1968,
changed the definition of substantial damage as
follows:

(1) Except as provided in subparagraph
(2) of this paragraph, substantial dam-
age means damage or structural failure
which adversely affects the structural
strength, performance, or flight char-
acteristics of the aircraft, and which
would normally require major repair
or replacement of the affected com-
ponent.

(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, en-
gine accessories, brakes or wingtips are
not considered “substantial damage”
for this part.

INJURY INDEX

Injury index describes the highest degree of
personal injury sustained as a result of the acci-
dent.

TYPE OF ACCIDENT

The type of accident relates to the imme-
diate circumstances of the occurrence. Many ac-
cidents invalve a series of circumstances and

\‘.‘




therefore require a second type to more fully
describe the sequence of events. Some examples
of types of accidents are gear collapsed, gear re-
tracted, airframe failure, and engine failure or
malfunction. Engine failure or malfunction
includes engine stoppage, power interruption, or
power loss for any reason. For an engine failure
to be classified as an accident, the occurrence
must be in combination with another accident
type, unless serious or fatal injuries or structural
damage resulted from flying parts,

PHASE OF OPERATION

The phase of operation relates to the par-
- ticular segment of the flight or operation during
which the accident occurred.

KIND OF FLYING

Kind of flying describes the purpose for
which the aircraft was being operated at the
time of the accident. There are four broad cate-
gories of kind of flying:

1. Instructional Flying
Flying accomplished with supervised
training under the direction of an ac-
credited instructor.

2. Noncommercial Flying

Use of an aircraft for pleasure, per-
sonal transportation, private business,
corporate/executive operations, and
other operations for which no direct
monetary fee is charged. Categories of
noncommercial flying are defined as
follows:

Pleasure

Flying by individuals in their

own or rented aircraft for plea-

sure or personal transportation

not in furtherance of their occu-

pation or company business.

viti

Business
The use of aircraft by pilots (not
receiving direct salary or com-
pensation for piloting) in con-
nection with their oceupation or
in the furtherance of private
business.
Corporate/Executive Operations
The use of owned or leased air-
craft, operated by a corporation
or business firm for the transpor-
tation 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. This in-
cludes air taxi operations, aerial appli-
cation, fire control, aerial mapping or
photography, aerial advertising,
power/pipelines patrol and fish
spotting.
Miscellaneous Flying
Other kinds of flying not covered
under the other three broad cate-
gories,

CAUSE AND RELATED FACTORS

In determining probable cause(s) of an acci-
dent, all facts, conditions, and circumstances are
considered. The objective is to ascertain those
cause-effect relationships in the accident se-
quence about which something can be done to
prevent recurrence of the type of accident under
consideration. For statistical purposes, where
two or more causes exist in an accident, each is
recorded and no attempt is made to establish a
primary cause. Therefore, in the cause/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 gen-
eral, to denote those elements of an accident
which further explain or supplement the prob-
able cause(s). This provision was incorporated
into the coding system to increase its flexibility
and to provide a means for collecting essential
items of information which could not be readily
categorized elsewhere in the system.

Several specific cause/factor citations and
the broad cause/factor category, powerplant, are
defined below:

1. Inadequate Preflight Preparation and/
or Planning.

Refers to ground preparation for
flight. The preflight check of the air-
craft and its equipment, the planning
of the flight, weather briefing, fuel re-
serve, etc., are examples of actions
which could be improperly performed
or omitted. _
Mismanagement of Fuel

Any act of omission or commission by
the pilot with reference to fuel or the
fuel system considered causative in
the accident,

Improper Operation of Powerplant
and Powerplant Controls

Improper operation of the powerplant
from a mechanical standpoint,

through improper use of throttles,
super-charger, cow! flaps, carburetor
heat, mixture controls, propeller con-
trols, etc., under the conditions and
circumstances involved. Causes used in
conjunction with the misuse of power-
plant controls include “anti-icing/
deicing equipment — improper opera-
tion of/or failed to use” and
“conditions conducive to carburetor/
induction system icing” together with
“ice-carburetor” or “ice-engine” when
engine failure or malfunction is deter-
mined to have been the result of such
ice and the weather conditions are
reported as such.

Fuel Starvation and Fuel Exhaustion
Fuel starvation occurs when ample
fuel is aboard the aircraft but for
some reason the flow of fuel to the
engine is interrupted, reduced, or
completely stopped, while fuel ex-
haustion means that there is no use-
able fuel aboard the aircraft,
Powerplant

Refers to any malfunction of the en-
gine, the fuel system, lubricating
system, propeller and accessories, ex-
haust system, etc,
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Accidents Involving Engine Failure/Malfunction,
U.S. General Aviation, 1965 — 1969

I. INTRODUCTION

During the 5-year period 1965 — 1969,
4,310 fixed-wing general aviation aircraft were
involved in accidents precipitated by engine
failure or malfunction, i.e., occurrences in which
engine failure or malfunction (hereinafter called
engine failure) was cited as the first type of
accident. In order for an engine failure to be
considered as a first accident ‘type, it must be
followed by a second type of accident which
results in substantial damage to the aircraft or in
serious injury to an individual. '

Engine failure was the most frequently
cited first type of accident in general aviation
from 1965 through 1969. The purposes of the
study described in this report were:

(1) To compare these 4,310 accidents by
make and model of aircraft, '

(2) To compare the causes/factors of
these accidents by selected makes and
models of aircraft as” well as by
selected makes and models of engines,

(3) To examine the nature and severity of
the second accident types which
followed these engine failures, and

(4) To determine findings that could help
to reduce the frequency of engine-
failure accidents. '

j Overview

Of the 4,310 aircraft involved in these
bccidents, 841 (19.5%) were destroyed, and the

remainder were substantially damaged. The
pilot-in-command was cited as a probable cause
or related factor in 51.81% of the engine-failure-
accidents, while the powerplant was cited in
44.62%. Although these two categories do not*
account for all of the engine-failure accidents,
they do comprise the majority of them. Particu-
larly frequent cause/factor citations found in
accidents involving pilot error and/or power-
plant failure were:

DETAILED CAUSE/FACTORS FREQUENCY

Pilot-In-Command Involyement

Inadequate preflight
preparation or

planning 934

Mismanagement of fuel 615

Improper operation
of powerplant and

powerplant controls 504
Improper in-flight

decisions or

planning 127

Became lost/
disoriented 101



DETAILED CAUSE/FACTORS FREQUENCY The number of total, fatal, and engine-
failure accidents along with corresponding rates

by kind of flying for the 5-year period 1965-69
are displayed in Table 2. Aerial applications as a
kind of flying had the highest engine-failure

Powerplant Involvement

Valve assemblies 130 accident rate per 100,000 hours flown, followed
Carburetor 102 E_Zd Ejl::::l;rf, instructional, business/corporate,
Master and connecting rods 86
Cylinder assembly 72 Findings
Pistoﬂ, piston rings 70 1. The average -eng-ine-fa..ilure accident
rate for multiengine aircraft was 2.3
accidents per 100,000 aircraft-hours
Magnetos 64 flown compared with 4.6 for single-
Crankshaft 57 engine aircraft.
2. The percentage of fatal to total
Spark plug 53 engine-failure -accldents was 22.9 for
multiengine aircraft compared with
5.4 for single-engine aircraft.

Table 1 presents engine-failure accident 3. Over 18% of the occupants were
rates per 100,000 aircraft-hours flown for fatally injured aboard multiengine air-
single-engine and multiengine aircraft. The rate craft involved in engine-failure acci-
for multiengine aircraft was consistently lower dents compared with 5.2% for single-
than that for single-engine aircraft in each of the engine aircraft.
five years studied. Overall, the average engine- 4. The incidence of severe injury-
failure accident rate was 2.3 per 100,000 .producing accidents (such as stall,
aircraft-hours flown for multiengine aircraft stall/spin, stall/spiral, and collision
compared with 4.6 for single-engine aircraft, with the ground/water — controlled

A lower rate for the multiengine aircraft and uncontrolled) that follow engine-
does not necessarily indicate a lesser degree of failure accidents was 24.6% for multi-
hazard. In Table 1, the ratio of fatal to total engine aircraft compared to 7.3% for
accidents was 2,426/22,352 (10.9%) for single- single-engine aircraft.
engine aircraft compared with 473/2,884 5. The pilot was cited as a probable
(16.4%) for multiengine aircraft. Furthermore, cause/related factor in over 51% of
of the 3,855 engine-failure accidents involving the engine-failure accidents. The pre-
single-engine aircraft, 208 (5.4%) were fatal dominant pilot cause/factor citations
accidents, which resulted in 375 fatalities or were:

5.2% of the 7,169 people aboard all the aircraft a. inadequate preflight preparation
(Table 1, Appendix B). In comparison, multi- and/or planning

engine aircraft were involved in 455 engine- b. mismanagement of fuel

failure accidents, of which 104 (22.9%) were. c. improper operation of power-
fatal and resulted in the deaths of 264 people, plant and powerplant controls
18.1% of the 1,461 people aboard all the aircraft d. improper in-flight decisions
(Table 1, Appendix C.) e. became lost/disoriented



TARLE 1

o

;o

ACCIDENTS, RATES, HOURS FLOWN
U. S+ GENERAL AVIATION
1965 - 1969

| : ACCIDENT RATES PER
| ACCIDENTS el 100,000 AIRCRAFT-HOURS FLOWN
ST =SEESTSSSSSSSSSSESToOEEIs AIRCRAFT~ S ESST =SS ECSEsSCoS=Z==========
YEAR | TOUTAL FATAL ENGINE FAIYURE HOURS FLOWN TOTAL FATAL ENGINE FAILURE

SINGLE ENGINEs FIXED=WING AIRCRAFT

1965 4365 440 686 12,031,200 36.3 3.7 5.7
1966 4774 464 750 164148,000 29.6 2.9 4.6
1967 5133 471 827 17,526,000  29.3 2.7 4,7
_, 1968 4165% 555% - 765 18,987,950 21.9 249 4.0
[ 1969 3918 499 827 19,547,915  20.0 246 42
: TOTAL 22355% 2420+ 3855 84,241,065  26.5 2.9 46

F MULTIENGINE, FIXED-WING AIRCRAFT
i3t it ri ittt r - rrt -ttt

1965 564 80 80 3,185,800 17.7 2.5 2.5
£ 1966 599 76 79 4y315,000 13,9 1.8 1.8
1967 687 103 98 3,450,000 19.9 3.0 2.8
1968 498 100 94 493264982  11.5 2,3 2.2
; 1969 536 114 104 4,892,626 11.0 2.3 2.1
| TOTAL 2884 473 455 2091705408 14.3 2.4 2.3

f % THREE SUICIDE/SABUTAGE ACCIDENTS INCLUDED IN ALL COMPUTATIONS EXCEPT RATES.

B




TARLE 2

TOTAL,

AND ENGINE FAILURE

ACCIDENTS AND RATES

FATAL,

BY KIND OF FLYING

GENERAL AVIATIOM

SI

U

1969

1965

KIND OF FLYING

MI1SC

COMMERCTIAL

NOMCOMMERCIAL

ALL
OTHER

AERIAL

ALL
OTHER

AIR TAXI

APPLICH

PLEASURE BRUSINESS CORPORATE

INSTR

ACCIDENTS

~ 14834 1,025 .7

14548

446

< 114840 3,576

44653

-

TﬂTAL.-..-...-noo-.otaotoocoo.o

59 T4 198 157 21 239

384

1:651

242

FATAL-..‘-.-‘.-“..-oooouo.u.-o

42 284

168

419

45 218

534

1,998

602

ENGINE FAILURFasaasavasasesncsnns

MA NA

9,549

6,019

264927 w% NA

32,4122

2T+784

HOURS FLOMNIOOD Jaeesassesnonssecnsse

ACCIDENT RATES PER 100,000 HOURS

NA NA

10.73

30.47

E ] NA

14494

36.856

1675

TOTAL ACCIDENTSssevenesesncnsasas

NA

NA

le64

3.29

5.14% 1.64 * 3 NA

0.87

FATAL ACCIOEMTSesnssssvscssssnsss

ENGINE FAILURE ACCIDENTSeveesscne

696 1.76 NA NA

NA

it
3

6.22 2.15

2.17

INCLUDES ASSDCIATER CROP COMTROL ACTIVITIES.

o

COMBINED,

RUSIMESS AHMDR CORPIRATE FIGURES ARFE




The powerplant was cited as a proba-
ble cause/related factor in over 44% of
the engine-failure accidents. The
predominant powerplant cause/factor
citations were:

a.  valve assemblies

carburetor

master and connecting rods
cylinder assembly

piston and piston rings

magnetos

crankshaft

spark plugs

g me o o

Fuel starvation was recorded as a

probable cause/related factor in 833

(19.3%) of the 4,310 engine-failure

accidents. The following aircraft had a

statistically . higher-than-average

incidence of fuel starvation:

Beech 23 (Table 13)

Beech 35 (Table 14)

Callair A-9 (Table 16)

Piper PA-22 (Table 30)

Piper PA-28 (Table 34)

Piper PA-32 (Table 35)

Fuel starvation was commonly associ-

ated with error on the part of the

pilot-in-command, such as:

a. mismanagement of fuel

b. inadequate preflight preparation
and/or planning

c. inattentive to fuel supply

d. improper operation of power-
plant and powerplant controls

Fuel exhaustion was cited as a proba-

ble cause/related factor in 811

(18.8%) of the engine-failure acci-

dents. Pilot-in-command cause/factor

citations most commonly associated

with fuel exhaustion were:

a. inadequate preflight preparation
and/or plapning
mismanagement of the fuel

c. improper inflight decisions or
planning

d. became lost/disoriented

e ap oPp

10.

e. inattentive to fuel supply

f.  miscalculated fuel consumption

Maintenance, servicing, and inspection

personnel were cited as a probable

cause/related factor in 425 {9.9%) of

the engine-failure accidents. The pre-

dominant cause/factor citations were:

a. inadequate maintenance and
inspection

b. improper maintenance (main-
tenance personnel)

c. improperly serviced aircraft
{owner-pilot)

d. improper maintenance (owner
personnel)

Specific engine makes and models

which had significantly higher-than-

expected involvement in individual

powerplant cause/factor citations

were:

a. AvcofLycoming 0-235: fuel
system — vents, drains, tank caps

: (Table 38)

b.  Avco/Lycoming 0-290: exhaust
system — mufflers (Table 39)

¢.  Avco/Lycoming O-320: engine

structure — valve assemblies;
lubicating system — lines, hoses,
fictings (Table 40)

d.  Avco/Lycoming 10-360: engine
structure — master and con-
necting rods (Table 42)

e. Avco/Lycoming 0-540: fuel
system — vents, drains, tank
caps; fuel system — tanks; ex-
haust system — mufflers (Table
43)

f.  Continental A-65: engine con-
trols. — throttle power lever
assemblies (Table 45)

g Continental C-75 and C-85: en-
gine controls — throttle power
lever assemblies (Table 46)

h. Continental E-225: fuel sys-
tem — pumps (Table 51)



Continental 0-470: fuel sys-
tem — carburetor (Table 53)
Continental 10-470: engine
structure — cylinder assemblies,
master and connecting rods,
crankshaft; fuel system — lines
and fittings (Table 54)
Continental 10-520: engine
structure — piston, piston rings,
crankshaft (Table 55)

Franklin 6A4 and 6AG4; engine
structure — valve assemblies; ig-
nition system — magnetos
(Table 56)

Pratt and Whitney Military
R-985: engine structure — cylin-
der assembly, master and con-
necting rods, blower impeller as-
sembly (Table 57)



SECTION I

COMPARISON OF ENGINE-FAILURE ACCIDENTS
BY AIRCRAFT MAKE AND MODEL




Individual makes and models of single-
engine and multiengine aircraft are considered in
this section. The engine makes and models
installed in the various aircraft are shown in
Tables 3 and 4. Engine-failure accident rates (per
100,000 aircraft-hours flown) by aircraft make
and model are presented in Tables 5 and 6 for
those aircraft for which exposure data (aircraft-
hours flown) were available. Comparisons of
- ‘engine-failure accidents by make and model of
b aircraft are given in Tables 7 and 8. No attempt
[ has been made to analyze the aircraft according
b to kind of flying because doing so would create
. subcell sample sizes and expected values too
- small for meaningful statistical comparisons.

The qualitative ratings of Tables 7 and 8
were derived from numerical values which were
; calculated usmg a single degree of freedom chi-
| square analysis.! The formula for the numerical

rating is

(Fo —Fe)?
X2 =2 o
Fe
pwhere F, is the observed number of the engine-
fullure accidents for a given make and model and
is the expected number of engine-failure acci-

To calculate the expected number of
ingine-failure accidents for a particular make
nd model, it was assumed that the ratio of total
Ingine-failure accidents to total aircraft hours
Pis proportional to the ratio of engine-failure
keidents by make and model to aircraft hours
jy make and model, i.e.,

1" total engine failures _
b total aircraft hours

** engine failures by make and model
- aircraft hours by make and model

Acheson J., “Report on the Differential Accident
ce of Single Engine Non-Air Carriers, 1949-51.”

Hence,

engine failures
by make and model

aircraft hours

total engine failures
total aircraft hours

When the result of the chi-square equation
was above 3.84 but equal to or less than 10.8,a
qualitative rating of low (L) or high (H) was
recorded, depending on whether the sign of the
difference F, —F, was negative .or positive.
When the numerical rating fell above 10.8, a
qualitative rating of very low (VL) or very high
(VH) was given. When the numerical rating was
less than or equal to 3.84, a qualitative rating of
average (a) was assigned. A rating of L or H
means that the statistical difference between F,
and F, would have a probability between 0.05
and 0.001 of occutring by chance alone if there
really were no difference between the given
make and model and other makes and models. A
rating of VL or VH means that the difference
would have a probability of less than 0.001 of
occurring by chance.

Example. For the Aeronca 11 aircraft
shown in Table 7, the observed number of
engine-failure accidents was 24, the expected
number was 8, and the numerical rating was
32.0. A qualitative rating of VH was therefore
assigned to this make and model. The expected
number of engine failures was found as follows:
total engine failures for single-engine
aircraft = 3,855; total aircraft hours for single-
engine aircraft = 84,241,065; and the aircraft
hours flown for the Aeronca 11=175,762;
hence, Expected engine failures, Aeronca
11 =(3,855/84,241,065) x 175,762 = 8,

by make and model



TABLE 3

ENGINES INSTALLED IN VARIOUS

SINGLE-ENGINE AIRCRAFT MAKES AND MODELS

Aircraft Make and Model
Aeronca 11
Aeronca 15

Aeronca 7

Beech 35

Beech 23
Beech A4S, T34
Bellanca 14-13

Bellanca 14.19

Bocing A-75

Callair A-9

Engine Make and Model
Continental A-65 series, C-75 and C-85 series, C-145 series
Continental C-145 series

Avco/Lycoming O-235 series, 0-290 series, O-320 series,
Continental A-65 series, C-75 and C-85 series, C-90 series, 0-200
series

Continental E-165 and E-185 series, E-225 series, 10-470-A, -C;
10-470-D, B, -F, G, H, -], K, -L, -M, N, -, -R, -S, -T. -Us
LIO — 470-A, 10-520-A, -B, C, -D, -E, -F, -J, K, -L; TSIO — 520
series

AvcofLycoming O-320 series, 0-360 series, LTC1B-1, 10-360 series,

. AIO-360 series

Continental E-225 series; 0-470-4, -11, -13, -134A, -15, -11CI;
0-470-A, -B, -E, -G, -H, -], K, -L, -M, -N, -P, R

AvcofLycoming O-435 series,
Franklin 4AC-150 series 40, 50, A; 6A4 and 6AG4 series

Avco/Lycoming O-435 series,
Continental 0-470-A, -B, -E, -G, -H, -J, K, -L, -M, -N, -P, -R;
10-470 -A, C; 10-470 -D, -E, -F, -G, -H, -], ‘K, -L, -M, -N, -P, -R,

S, -T, -U; L1I0-470 -A, 10-520 -A, -B, -C, -D, -E, -F, -J, K, -L

Avco/Lycoming R-680, R-680-B4 series, R-680-4, R-680-E series,
Continental R-670-A, -C, -E, -G; R-670-B, -D, -F, -H; W-670 -6A,
-6N, -K, -M '

Jacobs L-6 series,

Pratt and Whitney Wasp Jr. T1B2, T1B3, Military R-985 series,
Military R-1340 series,

Curtiss-Wright R-975, A, B, D, E

Avco/Lycoming O-320 series, O-360 series, O-540 series, 10-540
series
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TABLE 3 (continued)

Aircraft Make and Model

Cessna 120/140
Cessna 150

Cessna'170

Cessna 172

Cessna 175

Cessna 180

f  Cessna 182

( Cessna 195

binman G-164

Engine Make and Model
Continental C-75 and C-85 series, C-90 series
Continental C-90 series, O-200 series
AvcofLycoming O-360 series, Q-435 series,
Continental C-145 series, 0-300 series,
Franklin 6A4 and 6AG4 series
Avco/Lycoming O-320 series, O-360 series, Continental C-145 series,
0-200 series, GO-300-A, -B, -C, -D, -E, -F; O-300 series, O-470-A,
-B, -E, -G, -H, -], K, -L, -M, N, -P, -R
Continental GO-300-A, -B, -C, -D, -E, -F; 0-300 series

Continental 0-470 -A, -B, -E, G, -H, -], K, -L, -M, -N, P, -R;
10-520-A, -B, -C, D, -E, -F, -J, K, -L

Continental 0-470-A, -B, -E, -G, -H, -J, K, -L, -M, -N, -P, -R;
10-470-A, -C; 10-520 -A, -B, -C, -D, -E, -F, -J, K, -L

Continental A-65 series, W-670-16, -23, -24; 0-470-A, -B, -E, -G
-H, ',L K, -L, ‘M, -N, -P, -R;
Jacobs L-4 series, L-6 series, R-755 series

Continental 10-470-A, -C; 10-470-D, -E, -F, -G, -H, -], -K, -L, -M,
-N, -P, -R, -§, -T, -U; LIO-470-A, TSI0-470-B, -C, -D; 10-360-A, -B,
-C, -D, -E; 10-520-A, -B, -C, -D, -E, -F, -], -K, -L; GTSI0-520-C,
-D, -E; TSIO-520 series

Continental 10-520-A, -B, C, -D, -E, -F, -J, -K, -L; TSIO-520 series
Continental O-470-4, -11, -13, -13A, -15, -1iCl; O-470-A, -B, -E,
G, -H, -], K, -L, ‘M, -N, P, -R; I0-520-A, -B, -C, -D, -E, -F, -J,
X, -L

Avco/Lycoming O-320 series, O-360 series

Continental A-65 series, A-75 series, C-75 and C-85 series, C-90
series, E-165 and E-185 series

Avco/Lycoming R-680-E series,
Continental W-670-6A, 6N, -K, -M; W-670-16, -23, -24;

11



TABLE 3 (continued)
Aircraft Make and Model

Grumman G-164 (cont)

Luscombe 8

Mooney M20

Navion L-17

Piper J-3

Piper PA-12
Piper PA-16

Piper PA-18

Piper PA-20
Piper PA-22

Piper PA-24

Piper PA-25

Piper PA-28

Engine Make and Model

Jacobs L-4 series, R-755 series, Military R-755-7,
Pratt and Whitney Military R-985 series,
Military R-1340 series

Avco/Lycoming 0-290 series,
Continental A-65 series, C-75 and C-85 series, C-90 series

Avco/Lycoming O-320 series, O-360 series, 10-360 series, AIO-360
series

Avco/Lycoming O-320 series, GO-435 and Military 0-435-6, -17;
Continental E-165 and E-185 series and Military 0-470-7, -7A, -7B;
E-225 series, 0-470-4, -11, -13, -13A, -15, -11CI; 10-470-D, -E, -F,
G, -H, -], K, -L, -M, N, -P, -R, -8, -T, -U; LIO-470-A; 10-520-A,
'B& 'C, ‘D; 'E’ 'F’ 'Js 'Ka -L

Avco/Lycoming O-145-A series, O-235 series, O-290 series, 0O-320
series,

Continental A-65 series, A-75 series, C-75 and C-85 series, C-90
series

Avco/Lycoming O-235 series, 0-290 series, O-320 series
Avco/Lycoming 0-235 series

Avco/Lycoming O-235 series, O-290 series, O-320 series
Continental A-65 series, C-90 series

Avco/Lycoming O-290 series, O-320 series
Avco/Lycoming O-235 series, O-290 series, O-320 series

Avco/Lycoming O-320 series, Q-360 series, O-540 series, 1Q-540
series, 10-720-A1A

Avco/Lycoming O-290 series, O-320 series, O-540 series, 10O-540
series

Avco/Lycoming 0-235 series, O-320 series, O-360 series, O-540
series, 10-360 series, AIO-360 series, 10-540 series

12



TABLE 3 {continued)
Aircraft Make and Model
. Piper PA-32

Globe GC-1A, 1B

Stinson 108

Taylorcraft BC

Engine Make and Model
AvcofLycoming O-540 series, 10-540 series

Avco/Lycoming O-320 series,
Continental A-65 series, C-115 and C-125 series, O-300 series

AvcofLycoming O-145-B, -C; GO-145 series; O-435 series;
Continental A-40, -2, -3, -4;
Franklin 6A4 and 6AG4 series

AvcofLycoming O-235 series, 0-320 series,
Continental A-65 series, C-75 and C-85 series

13



TABLE 4

ENGINES INSTALLED IN VARIOUS

MULTIENGINE AIRCRAFT MAKES AND MODELS

Aircraft Make and Model

Aero Commander 500,
520, 560, 5008

Aero Commander 560F,
680, 680T

Beech 18, C-45

Beech 50
Beech 65

Beech 95

Cessna 310

Cessna 320

Cessna 336, 337

Cessna 401, 402, 411,
421

DeHavilland DH104,
DH114

Engine Make and Model

Avco/Lycoming GO-435, GO-480 series, O-540 series, 10-540 series,
Continental 10-470-D, -E, -F, -G, -H, -J, ‘K, -L, -M, N, -P, -R, -§
-T; LIG-470-A

3

AvcofLycoming GO-480 series, GSO-480 series, IGSO-480,
Airesearch TPE, 331 seties

Pratt and Whitney Military R-985 series,
Airesearch TPE 331 series

Avco/Lycoming GO-435, GO-480 series, GSO-480 series, 1GSO-480
Avco/Lycoming GSO-480 series, IGSO-480, 10-540 series

Avco{Lycoming O-360 series, 10-360 series, AIO-360 series, 10-540
series,

Continental 10-470-D, -E, -F, -G, -H, -J, K, -L, -M, -N, -P, -R, -S,
-T, -U; LIO-470-A; 10-520-A, -B, -C, -D, -E, -F, -], K, -L;

United Aircraft PT6A-6, -6A, -6B, -20, -27, -28, -29, PT6B-9

Avco/Lycoming 10-540 series,

Continental 0-470-A, -B, -E, G, -H, -], K, -L, -M, -N, P, -R;
10-470-D, -E, -F, G, H, -J. K, -L, -M, -N, -P, R, -§, -T, -U;
LIO-470-A, TSIO-470-B, C, -D; TSIO-520 series

Avco/Lycoming 10-540 series;
Continental TSI0-470-B, -C, -D; 10-520-A, -B, -C, -D, -E, -F, -], -K,
-L; TSIO-520 series

Continental 10-360-A, -B, -C, -D, -E; TSIO-360 series

-~

Continental GTSIQ-520-C, -D, -E; TSIO-520 series

Avco/Lycoming 10-720-A1A;
DeHavilland Gypsy Queen 30MK.2;
Gypsy Queen 70-4, 70MK2, 70MK3

14




TABLE 4 (continued}
Aircraft Make and Model

Piper PA-23

Piper PA-30

Piper 31

Lear

Engine Make and Model
Avco/Lycoming O-320 series, O-340 series, O-360 series, O-540
series, 10-360 series, AIO-360 series, 10-540 series,
Franklin 6V-350-A, -B; GA-350-D, -D1, -C1, C2
AvcoILycoming LTC1B-1, 1I0-320 series

Avco/Lycoming 10-540 series, TIO-540-A1A, -AlB, -A2A, -A2B,
ClA

General Electric CJ-610-1, -4, -5, -6, -8, -9

15




TABLE 5

Make and Model

Aeroh;:a 11
Aeronca 15
Acronca 7
Beech 35
Beech 23
Beech A45, T34
Bellanca 14-13
Bellanca 14-19
Boeing A-75
Callair A-9
Cessna 120/140
Cessna 150
Cessna 170
Cessna 172
Cessna 175
Cessna 180
Cessna 182

Cessna 185

ENGINE-FAILURE ACCIDENTS, RATES
FOR SELECTED MAKE AND MODEL OF AIRCRAFT

SINGLE-ENGINE AIRCRAFT
1965 — 1969
Engine-Failure Aircrafi-Hours
Accidents Flown

24 175,762

17 61,055
112 2,075,159
194 5,278,580
64 1,392,673

13 231,842

15 27,802

18 118,619
138 1,475,846
50 164,482

99 1,723,086
390 15,137,844
57 1,281,719
232 10,013,792
32 773,806

47 1,793,611
136 5,295,105
11 426,909

16

Engine-Failure
Accidents Per 100,000
Aircraft-Hours Flown

13.65
27.84
5.40
3.68
4.60
5.61
53.95
15,17
9.35
30.40
5.74
2.58
4.45
2.32
4.14
2.62
2.57

2.58



e

' TABLE 5 (continued)

Engine-Failure

Engine-Failure Aircraft-Hours Accidents Per 100,000

Make and Model Accidents Flown Aircraft-Hours Flown
| Cessna 195 14 219,355 6.38
Cessna 210 72 1,353,610 5.32
Cessna 206 30 713,938 4.20
Cessna 188 14 123,747 11.31
Cessna 177 51 445,007 11.46
E Forney 415 78 827,488 9.43
~ Grumman G-164 48 594,448 8.07
. Luscombe 8 87 681,268 12.77
E Mooney M20 133 3,082,733 4.31
b Navion L-17 62 586,882 10.56
99 1,157,927 8.55
".Piper PA-12 44 567,934 7.75
Z;jPiger PA-16 8 116,006 . 6.90
, per PA-18 93 2,068,290 4.50
fPiper PA-20 12 183,352 6.54
b per A2 275 3,848,707 7.14
PA-24 137 2,823,300 4.85
foer £A-25 116 1,665,856 6.96
PA-28 322 . 10,262,616 3.14
b P32 53 700,336 7.57

17




TABLE 5 (continued)

Engine-Failure
Make and Model Accidents
Globe GC-1A, 1B 35
Stinson 108 71
Taylorcraft BC 30
All Others 322
TOTAL 3855

18

Aircraft-Hours
Flown

184,456
603,908
514,106
3,468,103

84,241,065

Engine-Failure
Accidents Per 100,000
Aircrafe-Hours Flown

18.97
11.76
5.84

9.28



Make and Model

Aero Commander 500,
520, 560, 5008

Aero Commander 560F,
680, 680T

Beech, 18, C-45
-Beech 50
_ .JBeech 65
' Eech 95
Cessna 310
- ééasna 320
Cessna 336, 337
Cemsna 401, 402, 411, 421

DeHavilland DH104, DH114

TOTAL

ENGINE-FAILURE ACCIDENTS, RATES
FOR SELECTED MAKE AND MODEL OF AIRCRAFT

MULTIENGINE AIRCRAFT
1965 — 1969
Engine-Failure ~ Aircraft-Hours
Accidents Flown

3 727,664
22 720,714
53 2,_178,848

7 621,980

14 1,083,477
45 935,668
42 2,060,138
11 474,226
22 614,553

7 574,370

7 100,385
103 .3,328,122
28 1,259,670

2 165,628

2 194,920
i9 5,130,045
455 20,170,408

19

Engine-Failure
Accidents Per 100,000
Aircraft-Hours Flown

4.26

3.05
2.43
1.12
1.29
4.81
2.04
2.32
3.58
1.22
6.97
3.09
2.22
1.21
1.03

1.15



TABLE 7

Make and Model

Aeronca 11
Aeronca 15
Aeronca 7
Beech 35

Beech 23

Beech A45, T34
Bellanca 14-13
Bellanca 14-19
Boeing A-75
Callair A-9
Cessna 120/140
Cessna 150
Cessna 170
Cessna 172
Cessna 175
Cessna 180
Cessna 182

Cessna 185

COMPARISON OF ENGINE-FAILURE ACCIDENTS
FOR SELECTED MAKE AND MODEL OF AIRCRAFT
SINGLE-ENGINE AIRCRAFT

ENGINE-FAILURE ACCIDENTS

Observed
24
17

112
194
64
13
15
18
138
50
99
390
57
232
32
47
136

11

Expected

8

3

95

242

64

11

68

79
693
59
458
35
82
242

20

20

(F, - Fe)2/F,

32.0 vH

65.3
3.0
9.5

0
0.4
196.0
33.8
72.1

220.5
5.1

132.5
0.1

111.5
0.2

14.9
46.4

4.0

VH

a

No test

VH

VH

VH

H

VL

VL

VL

VL



TABLE 7 (continued)
ENGINE-FAILURE ACCIDENTS

Make and Model Observed Expected (F, - Fe)2/F,
Cessria 195 14 10 1.6 a
Cessna 210 72 62 1.6 a
Cessna 206 30 33 0.3 a
Cessna 188 14 6 107 H
Cessna 177 | 51 20 48.0 V‘H
f‘orney 415-C 78 38 421 VH
Grumman G-164 48 27 16.3 VH
Luscombe 8 87 31 101.2 VH
Mooney M20 133 141 0.4 a
Navion L-17 62 27 454 VH

_’ Piper J-3 99 53 39.9 VH
Piper PA-12 44 26 12,5 VH
Piper PA-16 8 5 1.8 a
Piper PA-18 93 95 0.04 a
Piper fA—’.ZO 12 8 2.0 a
Piper PA-22 275 176 55.7 VH
Piper PA-24 137 129 0.5 a
Piper PA-25 116 76 21.0 VH
Piper PA-28 322 470 46.6 VL
Piper PA-32 53 32 138 VH
Globe GC-1A, 1B 35 8 91.1 VH
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TABLE 7 (continued)

ENGINE-FAILURE ACCIDENTS

Make and Model Observed Expected (Fq - Fe)2/F,
Stinson 108 71 28 66.0 VH
Taylorcraft BC 30 24 1.5 a

22




TABLE 8

COMPARISON OF ENGINE-FAILURE ACCIDENTS
FOR SELECTED MAKE AND MODEL OF AIRCRAFT

MULTIENGINE AIRCRAFT
Make and Model Observed Expected (F, - F)2/F,
| Aero Commander 500,
520, 560, 5008 31 16 14,1 VH
Aeto Commander 560F,
680, 680T 22 16 22 a
§ Beech 18, C-45 53 49 0.3 a
Epecch 50 7 14 35 a
14 24 42 L
95 45 21 27.4 VH
fpsana 310 42 46 0.3 a
Qa320 11 11 0 a
boca 336, 337 22 14 46 H
' 2401, 402, 411, 421 7 13 2.8 a
illand DH 104, DH114 7 2 12.5 No test
PA-23 103 75 104 H
-30 28 28 0 a
PA31 2 4 1.0 a
2 4 1.0 a
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SECTION II

COMPARISON OF ENGINE-FAILURE ACCIDENT CAUSES(S)/FACTOR(S)
BY SELECTED AIRCRAFT '
AND ENGINE MAKES AND MODELS




The purpose of Section II is to analyze the
causes and related factors of engine-failure acci-
dents by selected aircraft and engine makes and
models. Four broad cause/factor categories were
studied: (1) pilot-incommand, (2) maintenance,
servicing, and inspection personnel, (3) power-
plant, and (4) fuel exhaustion and fuel starva-
tion,

Each cause/factor table included in Section
Il presents only those citations which fall within
these four categories and thus does not represent
the total causes/factors recorded. Also, the in-
dividual cause/factor citations refer only to the
first type of accident (the engine failure or mal-
function).

Several kinds of engine-failure accidents
were excluded from the statistical base used in
Section II, These are: (1) accidents which in-
volved either homebuilt or experimental aircraft,
(2) accidents which were caused by simulated
engine failures, and (3) accidents in-which the
cause/factor citation was either “undetermined”
or “powerplant failure for undetermined rea-
sons.”

Because these restrictions had to be im-
posed after the selection of a particular make
and model, only those makes and models in-
volved in at least 50 engine-failure accidents
could be considered. Although arbitrary, this
selection criterion was necessary in order to
obtain adequate frequency distribution of the
cause/factor citations.

A listing of aircraft makes and models
selected for study in this section is given in
Table 9, along with the number of eligible air-
craft by make and model as of December 31,
1969.

Table 10 presents a summary of the
number of engine-failure accidents by both air-
craft makes and models and engine makes and
models.

Aireraft Make and Model Causes/Factors

In Tables 11 through 36, detailed causes/
factors for a particular aircraft make and model

were compared with those of all other aircraft.
To make the comparisons, the two-sample case
of the normal approximation to the binomial
technique was used.2 The technique tested the
hypothesis that P, =P, =P where P; and P,

represent the parameters of two binomial popu-
lations. The parameter P, was estimated by the
sample proportion X, /N, where X, represents
the number of times a cause/factor (such as
valve assemblies} was cited for a particular air-
craft make and model involved in N, engine-
failure accidents. P, was estimated by the
sample proportion X, /N, (the expected propor-
tion), where X, represents the number of times
the same cause/factor was cited for all aircraft
involved in N, accidents, excluding the partic-
ular make and model in question. The hypo-
thesis was tested on the basis of the statistic

Xy /Ny - X, /N,
[PaB) (N, + 1/N,)}%

Z=

where,l;= (X; +X5)/(N; +N,).

Whenever the calculated Z value fell out-
side the range —1.96 to +1.96 it was concluded
that P; was significantly different from P, at
the 0.05 level of significance. This means that
there is a 95-percent probability that P, and P,
were genuinely different, and that the observed
difference was not due to chance alone.

In Tables 11 through 36, an asterisk (*)
denotes that the percent of total accidents in-
volving a specific cause/factor citation was sig-
nificantly greater than the expected percent at
the 0.05 level of significance. A number sign (#)
denotes the opposite of the asterisk. The
absence of a symbol indicates that no significant
difference was detected from the samples.

It should be noted that statistical signifi-
cance does not necessarily imply practical signif-
icance. Taking for example the Cessna 150
aircraft (Table 18), even though the cause/
factor, “operated carelessly,” was cited only

2Fteund, John E. Mathematical Statistics, Prentice-Hall, Inc.,
Englewocd Cliffs, N, 1., 1962,
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once, the observed percentage was significantly
higher than the expected percent. The practical
significance of “operated carelessly” as a cause/
factor is therefore questionable in Cessna 150
engine-failure accidents. In such a case, a sub-
Jective judgment or an engineering judgment has
to be made.

Example. There were a total of 3,015
engine-failure accidents involving single-engine
aircraft excluding undetermined causes/factors,
homebuilt and experimental aircraft, and acci-
dents involving simulated engine failures. Im-
proper operation of powerplant and powerplant
controls was cited as a cause/factor in 436
(14.5%) of these accidents. The Cessna 150 was
involved in 280 engine-failure accidents, in 94
(33.6%) of which improper operation of power-
plant and powerplant controls was cited as a
cause/factor. The expected percent was the pet-
centage of times in which improper operation of
powerplant and powerplant controls was cited as
a cause/factor for the set of all remaining makes
and models, i.e., (X3/Ny) x 100 =
[(436-94)/(3015-280)] x 100 = 12.5. Calcula.
tion of the Z statistic yields

33.6-12.5 -
[(14.5)(85.5)(1/280 + 1/2735)] %

9.6

which is larger than 1.96. Therefore, at the 0.05
level of significance, improper operation of
powerplant and powerplant controls in the
Cessna 150 was cited as a cause/factor of
engine-failure accidents a significantly higher
percentage of times than that of the remaining
set of makes and models,

Summary of the comparisons. The causes
and related factors involving human error which
were significantly higher (*) or lower (#) than
expected in percentage involvement by aircraft
makes and models are summarized below.

With few exceptions, whenever mismanage-
ment of fuel was significantly higher than
expected for a particular aircraft, fuel starvation
was also significantly higher than expected. The
same was true when mismanagement of fuel was
significantly lower than expected for a particular

28

aircraft. More than 53% of the 167 engine-
failure accidents involving the Beech 35 aircraft .
were associated with fuel starvation. The Piper '
PA-32, Callair A-9, Beech 23, Piper PA-28, and §
Piper PA-22 aircraft all had over 35% of their
engine-failure accidents associated with fuel
starvation. For these aircraft, a high percentage
of the engine-failure accidents (more than 35%)
were a result of the pilot mismanaging the fuel,
which led to fuel starvation and an engine-failure
accident.3

With few exceptions, whenever inadequate
preflight preparation and/or planning for a par-
ticular aircraft was higher (lower) than expected,
fuel exhaustion was also higher (lower) than
expected for the same aircraft. The Cessna 177,
Cessna 172, Piper PA-25, Cessna 182, Piper
PA-24, Cessna 150, and Beech 18, C-45 aircraft
had from 34.4% to 63.9% of their engine-failure
accidents associated with fuel exhaustion. A
high percentage of these engine-failure accidents
(over 34%} also involved the pilot not making
adequate preflight preparation or planning, per-
haps becoming lost and disoriented, and ex-
hausting the fuel which ended in an engine-
failure accident.

Review of Tables 11 through 36 reveals
that most of the engine-failure accidents for
each aircraft make and model were caused by

pilot-in-command error, such as inadequate

preflight preparation and/or planning, misman-
agement of fuel, and improper operation of
powerplant controls. These same causal citations
were found to be significant in engine-failure
accidents which preceded stall/spins.# Increased
emphasis to overcome these errors along with
increased awareness of fuel starvation and fuel
exhaustion could reduce the occurrence of

—_—_—

3The Burean of Aviation Safety while under the Civil

Acrongutics Board published a2 more detailed examination of
fuel mismanagement as a causeffactor of engine-failure
accidents, See study entitled “Aircraft Design - Induced Pilot
Error,” Civil Aeronautics Board, Report Number: PB 175-629,
July 1967,

'4National Transportation Safety Board, “General Aviation
Stall/Spin Accidents,” NTSB-AAS-72-8. ]




Aircraft

Cessna 172
Mooney M20

Piper PA-24

Cessna 172

Cessna 150

Beech 35

Piper PA-23

Cessna 150

Cessna 150

Mooney M20

Cessna 172

Luscombe 8

Percent of Total
_ Engine-Failure Accidents

Pilot-In-Command

Improper Inflight Decisions or Planning

11.7*
11.2%*
7.0%
Became Lost/Disoriented

9.0*
8.2%

Lack of Familiarity With Aircraft
6.6*

Inadequate Supervision of Flight
4.0*
3.2%

Spontaneous Improper Action

2.5%

Continued VFR Flight Into Adverse Weather Conditions

4.3*

3.2%

Failed to Follow Approved Procedures, Directives, etc.

8.4*

29

Expected
Percent

3.0
3.2

3.4

2.8

2.6

1.5

1.1

1.2

1.2

1.2



Aircraft

Cessna 150
Piper PA-18
Piper PA-22
Beech 35
Boeing A-75

Navion L-17

Cessna 177
Piper PA-25
Cessna 172
Piper PA-18
Beech 35

Beech 23

Beech 35
Callair A-9
Piper PA-32
Piper PA-28
Beech 23
Piper PA-18

Piper PA-22

Percent of Total
Engine-Failure Accidents

Improper Operation of Powerplant and Powerplant Controls

33.6*
23.9*

9.5#

4,8#

3.7#

3.6#

Inadequate Preflight Preparation and/or Planning
61.1*
46.4%
38.3+
16.2#
12.0#
10.0#
Mismanagement of Fuel

45.5%
36.1*
31.7*
30.2%*
30.0*
27.0*

25.9*
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Expected
Percent

12.5
14,2
14.9
15.0
14,9

14.7

27.8
27.7
27.5
28.5
29.1

284

16.3
17.7
17.8
17.0
17.8
17.7

17.3




Aircraft

Cessna 150
Piper PA-23
Aeronca 7
b Piper PA-25

Luscombe 8

Percent of Total
Engine-Failure Accidents

Mismanagement of Fuel (continued)
10.4#
9.4#
8.5#
7.1#
7.0#
6.2#
4.2#
3.7#

Miscellaneous Acts and Conditions

Fuel Starvation
53.2*
46.3*
41,7*
40.0*
38.7%
35.3*
14.5#
13.9#
13,44
13.3#
12.5#

31

Expected
Percent

18.7
28.3
18.2
18.3
18.2
18.2
18.3

18.5

23.0
24.3
24.4
24.4
23.5
23.8
25.0
24.8
25.0
25.4

30.5




Aircraft

Piper PA-25
Cessna 150

Boeing A-75

Cessna 177
Cessna 172
Piper PA-25
Cessna 182
Piper PA-24

Cessna 150

Beech 18, C-45

Piper PA-22

Cessna 120/140

Beech 35
Forney 415
Piper PA-13

Piper PA-32

Luscombe 8
Stinson 108

Cessna 150

Percent of Total
Engine-Failure Accidents

Fuel Starvation (continued)
11.9#
10.0#

7.4%

Fuel Exhaustion

63.9*
48.4*
44,0*
41.8%*
39.1*
35.0%
34.4%
13.8#
13.4#
12.6#

6.2#

5.4%

4.9#%

Personnel (Maintenance, Servicing, Inspection)

Inadequate Maintenance and Inspection

16.9*
16.4*

4.6#

32

Expected
Percent

25.0
26.1

25.3

24.7
23.6
24.6
24.5
24.6
24.2
15.5
26.1
25.5
25.9
25.6
25.7

25.5

8.9
9.0

9.6
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engine-failure accidents significantly for all air-
craft.

The causes and related factors involving the
powerplant which were significantly higher or
lower than expected in percentage involvement
by aircraft makes and models are summarized
below.

The explanation for a particular aircraft
having a significantly higher-than-expected
percentage of engine-failure accidents for a
specific powerplant cause/factor involves identi-
fication of the engines. installed in the aircraft
(Table 10).

The Piper PA-25 experienced significantly
higher-than-expected engine~structure  crank-
shaft problems. The engine most common to the
Piper PA-25 was the Avco/Lycoming 0-540
series engine (Table 43), which had higher-than-
expected involvement with engine-structure
crankshaft problems. Likewise, the Pratt and
Whitney Military R-985 series engine (Table 57),
which most often powered the Boeing A-75, had
higher-than-expected problems with engine-
structure crankshaft,

The Mooney M20 and Boeing A-75 aircraft
had significantly higher-than-expected involve-
ment with master and connecting rods. The
Mooney M20 was powered most often by the
Avco/Lycoming 0-360 series engine (Table 41)
and the Avco/Lycoming 10-360 series engine
(Table 42).

The Pratt and Whitney R-985 engine used
in the Boeing A-75 also had significantly higher-
than-expected involvement with cylinder-
assembly problems.

The frequency of piston and piston-ring
problems was significantly higher than expected
for the Navion L-17 and the Cessna 210. The
Continental E-165 and E-185 series (Table 49)
and Continental 10-470-D, -E, etc., (Table 54)
engines were used in the Navion L-17. Both
these engines had a higher-than-expected fre-
quency of piston and piston-ring problems. The
Cessna 210 was equipped with the Continental
10-470-D, -E, etc., and the Continental 10-520-A,
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-B, etc. engines (Table 55), which also had a
significantly higher piston and piston ring
cause/factor frequency. ‘

Valve-assembly problems were significantly
higher than expected for the Piper PA-18,
Stinson 108, Piper PA-24, and Piper PA-22 air-
craft. The engines installed in the Piper PA-18
were the Avco/Lycoming 0-290 and 0-320 series
engines, both of which had higher-than-expected
or significantly higher-than-expected valve-
assembly problems (Tables 39 and 40), The
Stinson 108 was powered by the Franklin 6A4,
6AG4 series engine (Table 56), which had signif-
icantly high valve-assembly problems. The Piper
PA;24 was equipped with the Avco/Lycoming
0-360, Avco/Lycoming 0-540 (Table 43), and
AveofLycoming 10-540 (Table 44) series
engines; each of which had higher-than-expected
valve-assembly problems. The Piper PA-22 was
generally powered by the Avco/Lycoming 0-290
series engine (Table 39) and the Avco/Lycoming
0-320 series engines; both engines had a higher-
or a significantly higher-than-expected number
of engine-structure valve assembly cause/factor
citations.

The Boeing A-75 equipped with the Pratt
and Whitney Military R-985 series engine was
the only aircraft make and model which had a
significantly higher-than-expected number of
problems with the engine-structure blower and
impeller assembly.

The Stinson 108 aircraft had significantly
higher-than-expected involvement with ignition-
system magnetos.

The fuelsystem carburetor caused a
problem area for the Cessna 182 and the Boeing
A-75. The Cessna 182 was powered by the Con-
tinental 0-470 engine (Table 53), which had a
significantly higher-than-expected frequency of
fuel-system carburetor cause/factor citations.

The Forney 415, powered by the Conti-
nental C-75 and C-85 series engine (Table 46),
had higher-than-expected involvement in the
fuel-system pumps causal area, as did the Beech
35 aircraft with the Continental E-225 and Con-
tinental 10-470 engines (Tables 51 and 54).



Aircraft

Piper PA-25

Boeing A-75

Mooney M-20

Boeing A-75

Boeing A-75

Navion L-17

Cessna 210

Piper PA-18
Stinson 108
Piper PA-24
Piper PA-22

Beech 35

Boeing A-75

Stinson 108

Percent of Total
Engine—Fa.ilure Accidents

Engine Structure — Crankshaft
4.8*
4.6*
Engine Structure — Master and Connecting Rods
6.0*
5.6*
Engine Structure — Cylinder Assembly
13.9%
Engine Structure — Piston, Piston Rings
7.3*
6.9%
Engine Structure — Valve Assemblies
13.5*
13.1*
8.7*
7.8*
1.2#
Engine Structure — Blower, Impeller Assembly
3.7%
Ignition System— Magnetos

6.6*

34

Expected
Percent

1.8

1.8

2.3

2.4

1.6

2.0

2.0

3.9
4,0
4.0
3.9

4.4

1.8




Aircraft

'Cessna 182

Boeing A-75

Forney 415

Beech 35

Aeronca 7

Piper PA-24

Piper PA-23

Beech 35

Piper PA-22

Piper PA-25

Piper PA-22

Cessna 177

Percent of Total
Engine-Failure Accidents

Fuel System—Carburetor
8.2%
6.5*
Fuel System — Pumps

6.2*
4.2%

Fuel System — Vents, Drains, Tank Caps
4.9%
3.5%

Lubriéatx‘ng System — Lines, Hoses, Fittings
12.5%
Lubricating System — Filters, Screens

2.4*

Lubricating System -- Seals and Gaskets
| 1.7*

Exhaust Systems — Mufflers
6.0*
1.7*
Powerplant Instruments — Fuel Quantity Gauge

11.1%*

35

Expected
Percent

3.0

3.1

1.3

1.3

1.1




Vents, drains, and tank caps were a prob-
lem for the Aeronca 7 aircraft with the
Avco/Lycoming 0-235 series engine (Table 38).
Likewise, the Piper PA-24 aircraft with the
Avco/Lycoming 0-540 series engine had a
significantly higher-than-expected number of
problems with its fuel-system vents, drains, and
tank caps.

The Piper PA-23 when powered by Avco/
Lycoming 0-320 series engine was the only air-
craft which had significant citations concerning
the lubricating-system lines, hoses, and fittings.

The Beech 35 aircraft, powered by the
Continental E-225, Continental 0-470, Conti-
nental 10-470, and Continental 10-520 series
engines, had more problems than expected with
the lubricating-system filters and screens, with
no single engine dominating the problem area.

Lubricating-system seals and gaskets caused
more problems than expected for the Avco/
Lycoming 0-290 and the Avco/Lycoming 0-320
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series engines, both of which were used in the
Piper PA-22 aircraft.

The Piper PA-25 aircraft had higher-than-|§ .
expected involvement with exhaust-systemfl -
mufflers cause/factor citations. This aircraft
experienced the majority of its engine-failure @
accidents with the Avco/Lycoming 0-320 and [
the Avco/Lycoming 0-540 series engine, both of |
which were either higher-or significantly higher- |
than-expected in the exhaust-system muffers |
causal area. Likewise, the Piper PA-22, powered 3
by the Avco-Lycoming 0-290 and 0-320 series
engines, experienced significantly higher-than-
expected problems with its exhaust-system B
mufflers.

The Cessna 177 aircraft with the Avco/
Lycoming 0-320 series engine had significantly f
higher-than-expected involvement in the §
powerplant-instruments-fuel ~ quantity  gauge
causal area. :
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TABLE 9

ELIGIBLE AIRCRAFT
BY SELECTED MAKE AND MODEL
: December 31, 1969

Make and Model Eligible Aircraft
Aeronca 7 3,626
Beech 18 1,357
Beech 23 1,411
Beech 35 7,099
Boeing A-75 1,048 >
Callair A-9 119
Cessna 126/140 3,064
Cessna 150 10,221
Cessna 170 2,599
Cessna 172 11,135
Cessna 177 },052
Cessna 182 7,485
Cessna 210 1,931
Piper J-3 2,329
Piper PA-18_ 2,372
Piper PA-22 4,925
Piper PA-23 3,120
Piper PA-24 3,368
Piper PA-25 1,642
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TABLE 9 {continued)

Make and Model Eligible Aircraft
Piper PA-28 10,305
Piper PA-32 1,311
Forney 415 1,660
Luscombe 8 1,771
Mooney M20 3,977
Navion L-17 1,159
Stinson 108 1,697
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TABLE 11 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
AERONCA 7 AIRCRAFT

TOTAL ACCIDENTS - 82 PER CENT
-------------------- OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT[E
CAUSE/FACTOR S O y—— i

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 26 31.7 28.1
IMPROPER OPERATION DOF POWERPLANT + PWRPLANT CONTROLS 17 20.7 14.3
MISMANAGEMENT OF FUEL 7 8.5#% iB.2
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 4 4.9 3.5
RECAME LOST/DISORIENTED 2 2.4 3.2
LACK OF FAMILTIARITY WITH AIRCRAFT 1 1.2 1.8
SPONTANEOUS-IMPROPER ACTION 1 1.2 ok
PHYSTICAL- IMPATRMENT 1 1.2 2?2
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 10 12.2 9.0
IMPROPER MAINTEMANCE (MAINTENANCE PERSONNEL) 2 2+t le&
IMPROPERLY SERVICED ATIRCRAFT (GROUND CREW)} 1 1.2 «B
INADEGQUATE INSPECTION OF AIRCRAFT {MAINT PERSONNEL) 1 1.2 «3
POWERPLANT

FUEL SYSTEM ~ CARRURETOR 5 6.1 3.1
FUFL SYSTEM = VENTS, DRAINS, TANK CAPS & 4.9 1.3
ENGINE STRUCTURE — VALVE ASSEMBLIES 3 3.7 4a2
ENGINE STRUCTURE -~ MASTER AND CONNECTING RODS 2 244 245
ENGINE CONTROLS - COCKPIT =

THROTTLE ~ POWER LEVER ASSEMBLIES 2 24 9
ENGINE STRUCTURE — CRANKSHAFT 1 1.2 1.9
ENGEINE STRUCTURE ~ CYLINDER ASSEMBLY 1 1.2 2.1
FUEL SYSTEM - LINES AND FITTINGS 1 1.2 1.0
FUEL SYSTEM - FILTERS, STRAINERS, SCREENS 1 1.2 «5
FUEL SYSTEM - FUEL INJECTION SYSTEM 1 l.2 o3
PROPELLER AND ACCESSORIES - DTHER 1 le2% «03

MISCELLANEDUS ACTS AND CONDITIONS

FUEL EXHAUST ION 28 34,1 24.9
FUEL STARVATION 11 13.44% 25.0
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TABLE 12 ACCIDENTS INVOLVING ENGINE FAILURE CR MALFUNCTION
AS A FIRST ACCIDENT TYPE
BEECH 18, C~45 AIRCRAFT

TOTAL ACCIDENTS - 32 PER CENT

-------------------- OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT

CAUSE/FACTOR e Jmmmm———— f /

PILOT IN COMMAND

- A -

23.0

MISMANAGEMENT OF FUEL 11 3444

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 10 31.2 25.7
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 3 944 10.6
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 9.4 543
IMPROPER IFR DPERATION 2 6e2% o
BECAME LOST/DISORIENTED 1 3.1 1.9
INADEQUATE SUPERVISION OF FLIGHT 1 3.1 .8
PHYSTCAL- TMPA IRMENT 1 3.1% .0

PERSONNEL (MAINTENAMCE, SERVICING, INSPECTION)

INADEQUATE MA INTENANCE AND INSPECTION 1 3.1 9.1
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 3.1 o4
POWERPLANT
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 1 3.1 3.8
ENGINE STRUCTURE - CYLINDER ASSEMBLY 1 3.1 3,0
ENGINE STRUCTURE - PISTON, PISTON RINGS 1 3.1 1.9
FUEL SYSTEM — PUMPS 1 3.1 .8
FUEL SYSTEM - FUEL INJECTION SYSTEM 1 3.1 1.9
COMPRESSOR ASSEMBLY - OTHER 1 3.1% .0

MISCELLANEQOUS ACTS AND CONDITIONS
FUEL EXHAUSTION 11 34 J4% 1545
FUEL STARVATION g 2841 2644
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TABLE 13 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
BEECH 23 AIRCRAFT

TOTAL ACCIDENTS - 40 PER CENT

-------------------- OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT
/ / /

e

MISMANAGEMENT OF FUEL 12 30.0% 17.8
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 8 20.0 1444
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 4 10.0# 2844
INADEQUATE MAINTENANCE AND INSPECTION 4 10.0 F.l
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 2 5.0 3.5
LACK OF FAMILIARITY WITH AIRCRAFT 2 5.0 l.7
DELAYED IN INITIATING GO~ARDUND 1 245% . + 03
RECAME LOST/DISORIENTED 1 2.5 3.2
FAILED TO USE DR INCORRECTLY USED MISC EQUIPMENT 1 2.5% .2
EXERCISED POOR JUDGMENT 1 2.5 b

PERSONNEL {(MAINTENANCE, SERVICING, INSPECTION}

IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 245 1.4
IMPROPERLY SERVICED AIRCRAFT {OWNER-PILOT) 1 2.5 «8
POWERPLANT
FUEL SYSTEM - CARBURETOR 3 T+5 3.2
ENGINE STRUCTURE =~ CYLINDER ASSEMBLY 2 5.0 2.0
FUEL SYSTEM - PUMPS 2 5e0%* o7
ENGINE STRUCTURE — CRANKCASE 1 2.5% .1
ENGINE STRUCTURE —~ VALVE ASSEMBLIES 1 245 4o2
ENGINE STRUCTURE - OTHER 1 245 1.2

ENGINE CONTRQOLS = COCKPIT =
THROTTLE - POWER LEVER ASSEMBLIES 1 2.5 «9
MISCELLANEOUS ACTS AND CONDITIONS
FUEL STARVATION 16 40,0% 24 .4
FUEL EXHAUSTION 5 12.5 2543
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TABLE 14 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRSY ACCIDENT TYPE
BEECH 35 AIRCRAFT

TOTAL ACCIDENTS - 167 PER CENT
————— OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR fmmm e fmmmm e mem Jom e y

PILOT IN COMMAND

MISMANAGEMENT OF FUEL 76 45.5% 163
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 20 12.0%# 29.1
BECAME LOST/DISORIENTED 13 1.8 3.2
LACK OF FAMILIARITY WITH AIRCRAFT 11 b.6% 1.5
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 8 4 .8%# 15.0
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 5 3.0 3.6
FAILED TO USE OR INCORRECTLY USED MISC EQUIPMENT 2 l.2% 2
INADEQUATE SUPERVISION OF FLIGHT 2 1.2 1.4
IMPROPER STARTING PROCEDURE 2 LaZ* 0.0
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 1 & -8
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES.ETC 1 b )
IMPROPER OPERATION OF FLIGHT CONTROLS 1 b o2
ITMPROPER IFR OPERATION 1 6% 0.0
MISJUDGED DISTANCE AND ALTITUDE 1 Y- L 0.0
PHYSICAL IMPAIRMENT 1 +5 2
FAILED TO ABORT TAKEOFF 1 -1 « 07
PERSONNEL {MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 17 10.2 .1
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 4 244 le4
INADEQUATE INSPECTION OF AIRCRAFT (MAINT PERSONNEL) 3 l.8% 3
IMPROPERLY SERVICED AIRCRAFT {OWNER-PILOT) 1 b 7
POWERPLANT
FUEL SYSTEM — PUMPS 4e2% ]
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 3.0 245
ENGINE STRUCTURE — PISTON, PISTON RINGS 2.k 2.1
FUEL SYSTEM - LINES AND FITTINGS 2att 9
FUEL SYSTEM - CARBURETOR 24 3.3
LUBRICATING SYSTEM « FILTERS, SCREENS 2ol «1
ENGINE STRUCTURE = CRANKSHAFT 1.8 1.9
ENGINE STRUCTURE = CYLINDER ASSEMBLY l.8 2.1
ENGINE STRUCTURE - OTHER 1.8 1.2
ENGINE STRUCTURE = VALVE ASSEMBLIES 1.2# batt
IGNITION SYSTEM - SPARK PLUG 1.2 1.5
FUEL SYSTEM - SELECTOR VALVES 1.2 o7
FUEL SYSTEM -~ RAM AIR ASSEMBLY l.2% ol

Pt e et e et et bt ettt et b DD PR W W W PSP

IGNITION SYSTEM = MAGNETOES Y] 2.0
IGNITION SYSTEM - DISTRIBUTOR W% 04
FUEL SYSTEM - FILTERSy STRAINERS, SCREENS N 5
FUEL SYSTEM - PRIMING SYSTEM 6% .1
FUEL SYSTEM - FUEL INJECTION SYSTEM 6 o
FUEL SYSTEM -~ VENTS, DRAINS, TANK CAPS b le#
FUEL SYSTEM - OTHER N .2
LUBRICATING SYSTEM - PUMP-PRESSURE Y-S .1
LUBRICATING SYSTEM - PUMP-SCAVENGER gL « 04
LUBRICATING SYSTEM - SFEALS AND GASKETS .6 «3
EXHAUST SYSTEM - MANIFOLDS b ¥ . 04
ENGINE ACCESSORIES - STARTERS o¥ 0.0
ENGINE CONTROLS - COCKPIT -

THRATTLE -~ POWER LEVER ASSEMBLIES 1 b 1.0

MISCELLANEDUS ACTS AND CONDITIONS

FUEL STARVATION 89 53..3% 23.0
FUEL EXHAUSTION 21 12.6# 25.9
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TABLE 15 ACCIDENTS INVOLVING ENGINE FAILURE 0OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
BOEING A-75 AIRCRAFT

TOTAL ACCIDENTS - 108 PER CENT
--------------------- OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR e fommmmenl Jmmm il /

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 35 32.4 28.0

IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 4 3.7# 14.9

MISMANAGEMENT OF FUEL 4 3.T# 18.5

IMPROPER OPERATION OF FLIGHT CONTROLS 1 9 2

IMPROPER IN~FLIGHT DECISIDONS OR PLANNING 1 «9 3.6

LACK QF FAMILTIARITY WITH AIRCRAFT 1 «9 1.8
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)

INADEQUATE MAINTENANCE AND INSPECTION 6 5.6 9.3
IMPROPERLY SERVICED AIRCRAFT {(OWNER~PILOT} 2 1.9 «8
POWERPLANT
ENGINE STRUCTURE - CYLINDER ASSEMBLY 15 13.9% 1.6
FUEL SYSTEM - CARBURETOR T 6453 3.1
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 6 Seb% 2kt
ENGINE STRUCTURE - CRANKSHAFT 5 4 o 63% 1.8
ENGINE STRUCTURE - OTHER 5 bebk 1.1
ENGINE STRUCTURE — BLOWER, IMPELLER ASSEMBLY 4 3.7% 3
ENGINE STRUCTURE - VALVE ASSEMBLIES 3 2.8 42
ENGINE STRUCTURE - PISTON, PISTON RINGS 2 1.9 21
FUEL SYSTEM - VENTS, ORAINS, TANK CAPS 2 1.9 1.3
POWERPLANT=-INSTRUMENTS = FUEL GUANTITY GAUGE 2 1.9 l.2
IGNITION SYSTEM - SPARK PLUG 1 9 1.5
FUEL S¥STEM - LINES AND FITTINGS 1 9 1.0
FUEL SYSTEM - RAM AIR ASSEMBLY 1 9 o1

ENGINE CONTROLS =~ .COCKPIT =

MIXTURE CONTROL ASSEMBLIES 1 -9 5
MISCELLANEOUS - FOREIGN ORJECT DAMAGE 1 9% «0
MISCELLANEOUS - DETONATION 1 «9 o1
REDUCTION GEAR ASSEMBLY - OTHER 1 « 9% « 0

MISCELLANEOUS ACTS AND CONDITIONS

FUEL EXHAUSTION 32 29.6 25.0
FUEL STARVATION 8 T 44 25.3
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TABLE 16 ACCIDENTS INVOLVING ENGINE FATILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CALLAIR A-9 AIRCRAFT

TOTAL ACCIDENTS - 36 PER CENT

e e OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT

CAUSE/FACTOR fmmmmmmmam R fmmmmm—— /

PILOT IN COMMAND

MISMANAGEMENT OF FUEL 13 36.1% 177
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 12 33.3 28.1
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 2 5.6 l4.6
EXERCISED POOR JUDGMENT 2 5.6% N
IMPROPER OPERATION OF FLIGHT CONTROLS 1 2e3% s

PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)

IMPROPERLY SERVICED AIRCRAFT (OWNER-PILOT} 3 8.3% -7

INADEQUATE MAINTENANCE AND INSPECTION 2 5.6 9.2
POWERPLANT
ENGINE STRUCTURE - CRANKSHAFT 2 5.6 1.8
ENGEINE STRUCTURE - VALVE ASSEMBLIES 2 5.6 4,2
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 1 243 2.5
ENGINE STRUCTURE - OTHER 1 23 1.2
ENGINE CONTROLS - COCKPIT -
INDUCTION AIR, PREHEAT CONTROLS 1 2.3% 2
RECUCTION GEAR ASSEMBLY - GEARS, ACCESSORY DRIVE 1 243% «07
MISCELLANEOUS ACTS AND CONDITIONS

FUEL STARVATION 15 41 .7% 24 o4
FUEL EXHAUST ION 4 11.1 25.3
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TABLE 17 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CESSNA 120/140 AIRCRAFT

TOTAL ACCIDENTS - 82 PER CENT

____________________ OF TOTAL EXPECTED

FREOQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR e ———— Jm———————— Jmm—————— /

PILOT IN COMMAND

INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING 18 2240 28.4
MISMANAGEMENT OF FUEL 17 20.7 17.9
IMPROPER OPERATIDN OF POWERPLANT + PWRPLANT COMTROLS 15 18.3 14.4
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES.ETC 2 2 o 5
LACK OF FAMILIARITY WITH AIRCRAFT z2 2ot 1.7
IMPROPER IN-FLIGHT DECISIDNS DR PLANNING 2 24 3.6
BECAME LOST/DISORIENTED 1 1e2e 3.2
INADEQUATE SUPERVISION OF FLIGHT 1 1.2 l.4
FAILED TO INITIATE GO-ARDUND 1 l.2% -0
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
IMADEQUATE MAINTENANCE AND INSPECTION i B.5 9.1
IMPROPER MAINTENANCE {(MAINTENANCE PERSONNEL) 2 2ot 1.4
INADEQUATE INSPECTION OF AIRCRAFT {MAINT PERSONNEL) 2 2el% 3
IMPROPER MAINTENANCE {OWNER PERSONNEL) 1 1.2 o7
IMPROPERLY SERVICED AIRCRAFT (QWNER-PILOT) 1 l.2 «8
POWERPLANT

ENGIME STRUCTURE = VALVE ASSEMBLIES 5 6.1 4a1
FUEL SYSTEM - CARBURETOR 5 6.1 3.1
IGNITION SYSTEM - SPARK PLUG 3 3.7 1.5
ENGINE STRUCTURE - CRANKSHAFT 2 2% 1.8
ENGINE STRUCTURE -~ MASTER AND CONNECTING RODS 2 2e& 2.5
ENGENE STRUCTURE - PISTOM, PISTON RINGS 2 2ot 2.1
FUEL SYSTEM =~ LIMES AND FITTINGS 2 2e4 9
ENGINE STRUCTURE - CYLINDER ASSEMBLY 1 1.2 2.1
IGNITION SYSTEM - IGNITION HARNESS,y SHIELDING 1 l.2% 2
FUEL SYSTEM - SELECTOR VALVES ! 1.2 -8
ENGINE COMTROLS - COCKPIT -

THROTTLE - POWER LEVER ASSEMBLIES 1 l.2 l.0

MISCELLANEQUS ACTS AND CONDITIONS

FUEL STARVATIOM 24 29,3 2445
FUEL EXHAUSTION 11 13.44% 2545
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TABLE 18 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CESSNA 150 AIRCRAFT

TOTAL ACCIDENTS - 280 PER CENT
-------------------- OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT

e i sy

IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 94 33,6% 12.5
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 18 27.9 28.2
MISMANAGEMENT OF FUEL 29 10.4% 18.7
BECAME LOST/DISORIENTED 23 B.2% 2.6
IMPROPER IN-FLIGHT DECISIONS OR PLANNING il 3.9 3.5
INADEQUATE SUPERVISICON OF FLIGHT 9 3.2% 1.2
SPONTANEQUS IMPROPER ACTION 7 2e5% 2
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONMS 5 1.8 1.2
ATTEMPTED OPERATION BEYOND EXPERIENCE/ABRILITY LEVEL 2 o7 3
EXERCISED POOR JUDGMENT 2 o7 o6
ATTEMPTED OPERATION WITH KNOWNM DEFICIENCIES IN EQUIP 1 o4 2
DIVERTED ATTENTION FROM OPERATION OF AIRCRAFT 1 ot <07
LACK OF FAMILTIARITY WITH ATRCRAFT 1l o 1.9
DPERATED CARELESSLY 1 el ¥ « 04
INITIATED FLIGHT IN ADVERSE WEATHER CONDITIONS 1 b 0
MISUMDERSTANDING OF ORDERS OR INSTRUCTIONS 13 o b «0
PHYSICAL IMPAIRMENT 1 b «3

PERSONNEL (MAINTENANCE, SERVICING' INSPECTIDN)

INADEQUATE MAINTENANCE AND INSPECTION 13 4.6H# 9.6
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 2 7 1.5
POWERPLANT
ENGINE STRUCTURE - PISTON, PISTON RINGS 9 3.2 2.0
ENGINE STRUCTURE - VALVE ASSEMBLIES L] 2.1 4ol
IGNITION SYSTEM - MAGNETOES 5 1.8 1.9
FUEL SYSTEM -~ CARBURETOR 5 l.8 3.4
ENGINE STRUCTURE - MASTER AND CONNECTING RODS &4 le& 2.6
ENGINE STRUCTURE -~ CYLINDER ASSEMBLY 4 l.4 2.1
IGNITION SYSTEM - SPARK PLUG 3 l.1 l.6
LUBRICATEING SYSTEM -~ LINES, HOSESs FITTINGS 3 Lel* 3
LUBRICATIMG SYSTEM - DOTHER 3 lolm o3
ENGINE STRUCTURE - OTHER 2 o7 1.2

ENGINE CONTROLS - COCKPIT -

MIXTURE CONTROL ASSEMBLIES 2 o7 o5
ENGINE STRUCTURE ~ CRANKSHAFT 1 o4 2.0
FUEL SYSTEM = LINES AND FITTINGS 1 b 1.0
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 1 oh 1.5
LUBRICATING SYSTEM = MAGNETIC PLUGS 1 ol 0
ENGINE CONTROLS - COCKPIT =

THROFTLE - FOWER LEVER ASSEMBLIES 1 oh 1.0

INDUCTION AIR, PREHEAT CONTROLS 1 o .2

OTHER 1 b ¥ «0
ENGINE INDICATING EQUIPMENT -~ TACHOMETER 1 % « 0

MISCELLANENUS ACTS AND CONDITIONS
FUEL EXHAUSTION 98 35,0% 2442
FUEL STARVATION 28 10.0# 26,1
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TABLE 20 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNGCTION
AS A FIRST ACCIDENT TYPE
CESSNA 172 AIRCRAFT

TOTAL ACCIDENTS - 188 PER CENT

————— e e OF TOTAL EXPECTED
_ FREQUENCY ACCIDENTS PER CENT

CAUSE/FACTOR fmmmmm e fmmmmmmmmm e /

- PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 72 38,3 27.5
MISMANAGEMENT OF FUEL 27 14.4 18.2
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 26 13.8 14.5
IMPROPER IN-FLIGHT DECISIONS DR PLANNING 22 1147 3.0
BECAME LOST/DISORIENTED 17 9.0 2.8
CONTINUED VFR FLIGHT INTD ADVERSE WEATHER CONDITIONS 6 3.2% le2
ATTEMPTED OPERATION BEYOND EXPERIENCE/ARILITY LEVEL 1 «5 ot
DIVERTED ATTENTION FROM OPERATION OF AIRCRAFT 1 .5 07
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC 1 5 .6 h
IMPROPER OPERATION OF FLIGHT CONTROLS 1 .5 .2
INADEQUATE SUPERVISION OF FLIGHT 1 «5 1.4
LACK OF FAMILIARITY WITH AIRCRAFT 1 o5 1.8
EXERCISED POOR JUDGMENT 1 .5 b
MISJUDGED SPEED 1 oS o0
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 14 Tt 9.2 ;
IMPROPERLY SERVICED AIRCRAFT (OWNER-PILOT) 2 1.1 B |
POWERPLANT
IGNITION SYSTEM - SPARK PLUG 4 Zal 1.5
ENGINE STRUCTURE - VALVE ASSEMBLIES 3 1.6 LA
IGNITION SYSTEM - MAGNETOES 3 1.6 1.9
FUEL SYSTEM - CARBURETOR 3 l.6 3.3 j
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 2 l.1 2.6 ;
ENGINE STRUCTURE =~ PISTOM, PISTON RINGS 2 el 2.2
FUEL SYSTEM - SELECTOR VALVES 2 1.1 o7
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 2 1.1 1.4 |
LUBRICATING SYSTEM — LINES, HDSESs FITTINGS 2 1.l o3 :
EMGINE STRUCTURE - QOTHER 1 .5 1.2
IGNITION SYSTEM = SWITCHES 1 .5 .07
FUEL SYSTEM = LINES AND FITTINGS 1 .5 1.0
FUEL SYSTEM - FILTERS, STRAINERS, SCREENS 1 .5 *5
LUBRICATING SYSTEM ~ VALVES 1 .5k .03 ]
LUBRICATING SYSTEM - FILTERS, SCREENS 1 .5 .?
EMGINE CONTROLS = COCKPIT -
THROTTLE ~ POWER LEVER ASSEMBLIES 1 .5 1.0
MIXTURE CONTROL ASSEMBLIES 1 .5 «5
IMDUCTION AIR, PREHEAT CONTROLS 1 .5 o2
POWERPLANT—INSTRUMENTS - FUEL QUANTITY GAUGE 1 .5 1.3
MISCELLANEOUS ACTS AND CONDITIONS
FUEL EXHAUSTION 91 48, 4% 23.6
FUEL STARVATION 25 13.3# 25.4
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TABLE 22 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION

AS A FIRST ACCIDENT TYPE
CESSNA 182 AIRCRAFT

TOTAL ACCIDENTS - 110

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING

MISMANAGEMENT OF FUEL

IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS

IMPROPER IN-FLIGHT DECISIONS DR PLANNING

ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP

BECAME LOST/DISORIENTED
EXERCISED PDOR JUDGMENT

PERSDNNEL‘(MAINTENANCEv SERVICING, INSPECTIUN)

INADEQUATE MAINTENANCE AND INSPECTION
IMPROPER MAINTENANCE (MAINTEMANCE PERSONNEL)
IMPROPER MAINTEMANCE(OWNER PERSONNEL)
IMPROPERLY SERVICED AIRCRAFT (GROUND CREW)

POWERPLANT
FUEL SYSTEM - CARBURETOR
ENGINE STRUCTURE - VALVE ASSEMBLIES
FUEL SYSTEM - TANKS
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS
ENGINE STRUCTURE - CRANKSHAFT
IGNITION SYSTEM - MAGNETDES
ENGINE STRUCTURE = CYLINDER ASSEMBLY
ENGINE STRUCTURE - PISTON, PISTON RINGS
ENGINE STRUCTURE - OTHER
IGNITION SYSTEM - SPARK PLUG
FUEL SYSTEM - LINES AND FITTINGS
FUEL SYSTEM - RAM AIR ASSEMBLY
FUEL SYSTEM - OTHER
LUBRICATING SYSTEM = LIMES, HOSES, FITTINGS
LURRICATING SYSTEM -~ VALVES
LUBRICATING SYSTEM ~ DTHER
ENGIME CONTROLS - COCKPIT -
THROTTLE - POWER LEVER ASSEMBLIES
INDUCTION AIR, PREHEAT COMTROLS
POWERPLANT-INSTRUMENTS - FUEL NUANTITY GAUGE

MISCELLANEOUS ACTS AND CONDITIONS

FUEL EXHAUSTION
FUEL STARVATIOM

51

E i el el el e ol o LVl S BT R TS IR Y, )

—

PER CENT
OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT

30.9 28,1
17.3 18.0
10.9 14.6
S5¢5 3.5
2ef= «8
«G 3.2
9 b
12.7 9.0
9 1.5
9 7
.9 2
B8.2% 3.0
batt 4.1
27 «3
2.7 1.3
1.8 1.9
1.8 1.9
«9 2.1
-9 2.2
«3 l.2
2 1.5
+9 1.0
9 o1
9 -2
.9 «3
« I <03
.9 «3
2 le0
-9 .2
«9 1.3
41.8* 24.5
l4.5# 25.0



TABLE 23 ACCIDENTS INY

TOTAL ACCIDENTS -~ 58

MISMANAGEMENT OF FUEL
INADEQUATE PREFLIGHT PREPARA
IMPROPER OPERATION DF POWERP
LACK OF FAMILIARITY WITH AIR
BECAME LOST/DISORIENTED
IMPROPER IN-FLIGHT DECISIONS
ATTEMPTED DPERATIDON WITH KNO
ATTEMPTED OPERATION BEYOND E
CONT INUED VFR FLIGHT INTO AD
FAILED TO USE QR INCORRECTLY
SELECTED UNSUITABLE TERRAIN

PERSONNEL |
INADEQUATE MAINTENANCE AND 1
IMPROPER MAINTENANMCE (MAINTE
INADEQUATE INSPECTIDN OF AIR

ENGINE STRUCTURE - PISTON, P
ENGINE STRUCTURE — CYLINDER
ENGINE STRUCTURE — CRANKSHAF
ENGINE STRUCTURE - MASTER AN
IGNITION SYSTEM = SPARK PLUG
FUEL SYSTEM - VENTS, DRAINS,
POWERPLANT=INSTRUMENTS - FUE
ENGINE STRUCTURE =- VALVE ASS
ENGINE STRUCTURE - OTHER
IGNITION SYSTEM — IGNITION H
IGNITION SYSTEM - OTHER
FUEL SYSTEM - TANKS
FUEL SYSTEM - SELECTOR VALVE
FUEL SYSTEM - PUMPS
FUEL SYSTEM — RAM AIR ASSEMB
LURRICATING SYSTEM — FILTERS
PROPELLER AND ACCESSDRIES -
EXHAUST SYSTEM - GASKETS
EXHAUST SYSTEM - STACKS
ENGINE CONTROLS - COCKPIT -
MIXTURE CONTROL ASSEMBLIES

MISCEL

FUEL STARVATION
FUEL EXHAUSTION

OLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CESSNA 210 AIRCRAFT

PER CENT

DF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
/ / /

PILOT IN COMMAND

13 22 o4 17.9

TION AND/OR PLANNING 10 17.2 28.4
LANT + PWRPLANT CONTROLS 4 6.9 1446
CRAFT 3 5e2% 1.7
2 34 3.1

OR PLANNING d Bedt 3.6
WN DEFICIENCIES IN EQUIP 1 1.7 -8
XPER/ABILITY LEVEL 1 1.7 «3
VERSE WEATHER CONDITIDNS 1 1.7 1.3
USED MISC EQUIPMENT 1 le7% 2
1 1.7% <07

MAINTENANCEs SERVICINGs INSPECTION)
NSPECTION 6 10.3 9.1
NANCE PERSONNEL) 1 le7 1.5
CRAFT {MAINT PERSONNMEL) 1 1.7 «3
POWERPLANT

ISTON RINGS 4 6.9% 2.0
ASSEMBLY 3 5.2 2.0
T 2 34 1.8
D CONNECTING RODS 2 3.4 2.5
2. 3.4 1.5

TANK CAPS 2 3.4 1.3
L QUANTITY GAUGE 2 3.4 1.2
EMBLIES 1 Te7 he?
1 1.7 le2

ARNESS, SHIELDING 1 la7 2
1 1.7% .03

1 1.7 o4

5 1 la7 7
1 1.7 +8

LY 1 1,7% -1
+ SCREENS 1 lo7% .2
BLADES i 173 «0
1 1.7% «0

1 1o7% o1

fun
—
L]
|
.
n

LANEQUS ACTS AND CONDITIONS
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FORNEY 415 AIRCRAFT

TOTAL ACCIDENTS - 65

INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING

IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS

MISMANAGEMENT OF FUEL
BECAME LOST/DISORIENTED

ATTEMPTED OPERATION WITH KNOWN DEFICIENGCIES IN EQUIP

FAILED TO USE OR INCORRECTLY USED MISC EQUIPMENT
INADEQUATE SUPERVISION OF FLIGHT

PERSDMNEL (MAINTENANCE, SERVICING,

i —— - L e T pp——

INADEQUATE MAINTENANCE AND INSPECTION
IMPROPER MAINTENANCE (OWNER PERSONNEL)
INADEQUATE INSPECTION OF AIRCRAFT (MAINT PERSONNEL )

POWERPLANT

FUEL SYSTEM -~ PUMPS
ENGINE STRUCTURE - CRANKSHAFT
ENGINE STRUCTURE = MASTER AND CONNECTING RODS
ENGINE STRUCTURE - VALVE ASSEMBLIES
FUEL SYSTEM - CARBURETOR
ENGINE STRUCTURE = QOTHER
IGNITION SYSTEM - MAGNETODES
FUEL SYSTEM - LINES AND FITTINGS
FUEL SYSTEM - QTHER
ENGINE CONTROLS - COCKPIT =

THROTTLE - POWER LEVER ASSEMBLIES
POWER LEVER - CABLE

TABLE 24 ACCIDENTS INVOLVING ENGINE FATLURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE

23
12
4

[ AN ]

INSPECTION)

o= N NN NS

-

MISCELLANEOUS ACTS AND CONDITIONS

FUEL STARVATION
FUEL EXHAUSTION
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PER CENT
OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT
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TABLE 25 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION

AS A FIRST ACCIDENT TYPE
LUSCOMBE 8 AIRCRAFT

TOTAL ACCIDENTS - 71

o S 0 oy

PILOT IN COMMAND

e el e e A i e e S Bl s

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 19
IMPROPER OPERATIDN OF POWERPLANT + PWRPLANT CONTROLS 14
FATLED TO FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC &
MISMANAGEMENT OF FUEL 5
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 2
EXERCISED PODR JUDGMENT 2
ATTEMPTED OPERATION BEYOND EXPERIENCE/ABILITY LEVEL 1
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 1
FAILED TO USE OR INCORRECTLY USED MISC EQUIPMENT 1
INADEQUATE SUPERVISION OF FLIGHT 1
LACK OF FAMILTARITY WITH AIRCRAFT 1

PERSONNEL {MAINTENANCE, SERVICINGy INSPECTION)

e A . e e b B s e e il -——— ——— ——

INADEQUATE MAINTENANCE ANO INSPECTION 12
TMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 2
IMPRDPER MAINTENANCE (OWNER PERSONNEL) 1

POWERPLANT

FUEL SYSTEM - CARBURETODR

ENGINE STRUCTURE - CRANKSHAFT

IGNITION SYSTEM - MAGNETOES

FUEL SYSTEM = LINES AND FIFTTINGS

FUEL SYSTEM - FILTERS,y STRAIMERS, SCREENS
FUEL SYSTEM -~ VENTS, DRAINS, TANK CAPS
ENGINE CONTROLS - COCKPIT -

THROTTLE - POWER LEVER ASSEMBLIES
EMGINE STRUCTURE = CYLINDER ASSEMBLY
ENGINE STRUCTURE - VALVE ASSEMBLIES
ENGINE STRUCTURE - OTHER
FUEL SYSTEM - SELECTOR VALVES
EXHAUST SYSTEM - BAFFLES
MISCELLANEQUS -~ DETONATION

NN NN W

= bt e [N

MISCELLANEDUS ACTS AND CONDITIONS

FLUEL EXHAUSTION 14
FUEL STARVATION 13

54

PER CENT
OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR [ ———— fmmm e fommmmmm— /
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TABLE 26 ACCIDENTS INYOLVING ENGINE FAILURE OR MALFUNCTION
' AS A FIRST ACCIDENT TYPE
MOONEY M20 AIRCRAFT

TOTAL ACCIDENTS - 116 PER CENT
—— - OF TOTAL EXPECTED

FREOUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jomm Il PRt o /

o o i

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 34 29.3 28.1
MISMANAGEMENT OF FUEL 26 2244 17.8
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 13 11.2% 3.2
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 11 945 14.7
BECAME LOST/NISORIENTED 5 4.3 3.1
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 5 443% 1.2
LACK OF FAMILIARITY WITH AIRCRAFT 3 26 1.7
ATTEMPTED OPERATION WITH KNDWN DEFICIENCIES IN EQUIP 2 1.7 «8 &
INADEQUATE SUPERVISION OF FLIGHT 2 1.7 1.3
pPHYSICAL IMPAIRMENT 1 -9 2
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 6 5.2 9.3
IMPROPER MA INTENANCE (MAINTENANCE PERSONNEL) 1 9 1.5
IMPROPER MAINTENANCE (CGWNER PERSONNEL) 1 9 o7
IMPROPERLY SERVICED AIRCRAFT {OWNER-PILOT) 1 -9 +8
POWERPLANT

ENGINE STRUCTURE - MASTER AND CONNECTING RODS T 64 0% 2.3
ENGINE STRUCTURE - VALVE ASSEMBLIES 3 2.6 4.2
ENGINE STRUCTURE - CYLINDER ASSEMBLY 2 1.7 2.1
FUEL SYSTEM - CARBURETOR 2 1.7 3.3
FUEL SYSTEM = VENTS, DRAINS, TANK CAPS 2 1.7 1a3
POWERPLANT-INSTRUMENTS = FUEL DUANTITY GAUGE 2 1.7 1.2
ENGIME STRUCTURE ~ CRANKSHAFT 1 .9 1.9
ENGINE STRUCTURE - OUTHER 1 «9 1.2
IGNITION SYSTEM - MAGNETOES 1 2 2.0
FUEL SYSTEM = LINES AND FITTINGS 1 9 1.0
FUEL SYSTEM - FUEL INJECTIDN SYSTEM 1 .9 «3
FUEL SYSTEM - OTHER 1 .9 2
LUBRICATING SYSTEM - LINES, HOSES, FITTINGS 1 2 o3
LUBRICATING SYSTEM - 0OIL COOLERS 1 « 9 o1
LUBRICATING SYSTEM - SEALS AND GASKETS 1 «9 «3
LUBRICATING SYSTEM - OTHER 1 -9 «3
ENGINE CONTROLS - COCKPIT -

THROTTLE - POWER LEVER ASSEMRLIES 1 9 1.0

INCUCTION AIRy PREHEAT CONTREOLS 1 9 o2

MISCELLANEQUS ACTS AND CONDITIONS

FUEL STARVATION af 31.9 244
FUEL EXHAUSTION 34 29.3 25.0
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TABLE 27 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
NAVION L-17 AIRCRAFT

TOTAL ACCIDENTS = 55 PER CENT
———————————————————— OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jmm = foimiica fommemm /

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 14 25.5 2842
MISHMANAGEMENT OF FUEL 8 1445 18.0
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 3 5.5 3,5
BECAME LOST/DISORIENTED 2 3.6 3.1
IMPROPER OPERATION NF POWERPLANT + PWRPLANT CONTROLS . 3.6# 1447
LACK OF FAMILIARITY WITH ALRCRAFT 1 1.8 1.8
MISJUDGED SPEED AND ALTITUDE 1 1.8%, .0
PERSONNEL {MAINTENANCE, SERVICING, INSPECTION}
INADEOQUATE MAINTENANCE AND INSPECTION 7 12.7 9.1
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL} 1 1.8 1.5
IMPROPER MAINTENANCE (OWNER PERSONNEL) 1 1.8 o7
IMPROPERLY SERVICED AIRCRAFT {GROUND CREW) 1 1.8% i)
INADEQUATE INSPECTIOM OF AIRCRAFT (DWNER-PILOT) 1 1.8% ol
POWERPLANT

ENGINE STRUCTURE - PISTON, PISTON RINGS 4 Te3% 2.0
ENGINE STRUCTURE — CRANKSHAFT 3 5e5% 1.8
ENGINE STRUCTURE - CYLINDER ASSEMBALY 3 5.5 2.0
POWERPLANT-INSTRUMENTS — FUEL QUANTITY GAUGE 3 5.5% 1.2
ENGINE STRUCTURE - MASTER AND CONMECTING RODS 2 3.6 245
ENGINE STRUCTURE - VALVE ASSEMBLIES 2 3.6 4,2
FUEL SYSTEM - LINES AND FITTINGS 2 3eb% .9
IGNITION SYSTEM - MAGNETOES 1 1.8 1.9
IGNITION SYSTEM - SPARK PLUG 1 1.8 1.5
FUEL SYSTEM - TANKS 1 1.8 o
FUEL SYSTEM - SELECTOR VALVES i 1.8 o7
FUEL SYSTEM — FILTERS, STRAINERS, SCREENS 1 1.8 .5
EUEL SYSTEM - CARBURETOR 1 1.8 3.2
FUEL SYSTEM - PUMPS 1 1.8 .8
FUEL SYSTEM — VENTS, DRAINS, TANK CAPS 1 1.8 1e4
PROPELLER AND ACCESSORIES ‘

HYDRAULIC PITCH CONTROL MECHANISM 1 1.8% .0
EXHAUST SYSTEM = MUFFLERS 1 1.8 .5
MISCELLANEOUS ACTS AND CONDITIONS
FUEL EXHAUSTION 17 3049 25.1
FUEL STARVATION 12 21.8 24.7
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TARLE 28
AS A FIRST ACCIDENT TYPE
PIPER J=~3 AIRCRAFT

ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION

TOTAL ACCIDENTS - 71

PER CENT

OF TOTAL EXPECTED
FREOUENCY ACCIDENTS PER CENT
J—m——————m N J = /

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 20

28.2

RFUEL STARVATION 13

IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 17 23 .9% 14,2 %
MISMANAGEMENT (IF FUEL 3 G2t 18.3
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 2 248 «8
ATTEMPTED OPERATION BEYOND EXPER/ABILITY LEVEL 1 l.4 «3
BECAME LOST/DISDRIENTED 1 1.4 3.2
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 1 ler l.3
FAILED TO ODBTAIN/MAINTAIN ELYING SPEED 1 Lag% .03
IMPROPER IN~FLIGHT DECISIONS OR PLANNING 1 la& 3.6
INADEQUATE SUPERVISION OF FLIGHT 1 l.4 l.4
LACK OF FAMILIARITY WITH AIRCRAFT 1 l.4 1.8
EXERCISED POOR JUDGMENT 1 l.4 -6
SPONTANEQUS IMPROPER ACTION 1 led b
FAILED TO ABORT TAKEOFF 1 1o4% 07
PERSONNEL {MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 11 15.5 9.0
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 le4 1.5
IMPROPERLY SERVICED AIRCRAFT (OWNER-PILOT) 1 1.4 .8
POWERPLANT
ENGINE STRUCTURE =~ VALVE ASSEMBLIES 5 7.0 4.1
ENGINE STRUCTURE - PISTON, PISTON RINGS 3 he? 2.1
IGNITION SYSTEM — MAGNETOES 3 442 1.9
FUEL SYSTEM — CARBURETOR 3 4a2 3.2
FUEL SYSTEM - PRIMING SYSTEM 2. 2e8% «0
EMGINE STRUCTURE - MASTER AND CONNECTING RODS 1 14 245
ENGINE STRUCTURE - OTHER 1 1.4 1.2
FUEL SYSTEM - LINES AND FITTINGS 1 lo& 1.0
LUBRICATING SYSTEM -~ PUMP-PRESSURE 1 14 o1
ENGINE CONTROLS - COCKPIT -
THROTTLE - POWER LEVER ASSEMBLIES 1 l.4 1.0
MISCELLANEQUS ACTS AND CONDITIONS
FUEL EXHAUSTION 13 18.3 25.3
‘18,3 24,8



TABLE 29 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
PIPER PA-18 AIRCRAFT

TOTAL ACCIDENTS - 74 PER CENT
-------------------- OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR fomm fmmm Jmmm—— /

PILOT IN COMMAND

MISMANAGEMENT OF FUEL 20 27.0% 17.7
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 12 16.2# 2845
IMPROPER OPERATION OF POWERPLANT + PWRPLANT COGNTROLS 11 14.9 14.5
LACK OF FAMILIARITY WITH AIRCRAFT 3 4.1 1.7
" INADEQUATE SUPERVISION OF FLIGHT 1 lad 14

PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)

IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 let 1.5
INADEQUATE MAINTENANCE AND INSPECTION 7 9.5 9.1
IMPROPER MAINTENANCE (OWNER PERSONNEL) 2 2e7% N
IMPROPERLY SERVICED AIRCRAFT (OWNER-PILOT) i l.4 -8
OTHER 1 1edo 03
POWERPLANT

ENGINE STRUCTURE =~ VALVE ASSEMBLIES 10 13.5% 3.9
FUEL SYSTEM - CARBURETOR 3 4.1 3.2
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 2 2.7 2.5
IGNITION SYSTEM - MAGNETOES 2 2.7 1.9
IGNITION SYSTEM - SPARK PLUG 2 247 1.5
FUUEL SYSTEM - SELECTOR VALVES 2 2.7 7
ENGINE STRUCTURE - CRANKSHAFT 1 le4 1.9
ENGINE STRUCTURE - PISTON, PISTON RINGS 1 14 2.1
ENGINE STRUCTURE - OTHER 1 1ot l.2
IGNITION SYSTEM - IGNITION HARNESS, SHIELDING 1 1.4 2
LUBRICATIMG SYSTEM - SEALS AND GASKETS 1 led 3
EXHAUST SYSTEM - MUFFLERS i 1.4 5
ENGINE CONTROLS — COCKPIT -

MIXTURE CONTROL ASSEMBLIES 1 1.4 «5
POWERPLANT=INSTRUMENTS - FUEL QUANTITY GAUGE 1 le4 1.3
POWERPLANT-INSTRUMENTS [FUEL QUANTITY GUAGE 1 1.4 1.3

MISCELLANEDUS ACTS AND CONDITIONS
FUEL STARVATION 23 31.1 24,5
FUEL EXHAUSTION 4 S5.4# 2547
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i‘TABLE 30 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
PIPER PA-22 AIRCRAFT

TOTAL ACCIDENTS - 232 PER CENT
--------------------- OF TOTAL EXPECTED

FREOUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jmmm————— f - fommm—— /

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 65 28.0 2R, 2
HISMANAGEMENT OF FUEL 60 25,.9% 17.3
IMPROPER OPERATION (OF POWERPLANT + PWRPLANT CONTROLS 22 Q.5#% 14.9
BECAME LOST/DISCRIENTED T 3.0 3.2
LACK OF FAMILIARITY WITH AIRCRAFT T 3.0 1.7
IMPROPER IN=FLIGHT DECISIONS OR PLANNING 4 1.7 3.7
CONTINUED VFR FLIGHMT INTO ADVERSE WEATHER CONDITIONS 3 1.3 1.3
EXERCISED POOR JUDGMENT 3 1.3 .
ATTEMPTED OPERATION WIiTH KNOWN DEFICIENCIES IN EQUIP 2 9 -8
FAILED TO FOLLGW APPROVED PROCEDURES DIRECTIVES,ETC 2 «9 5
INADEQUATE SUPERVISION OF FLIGHT . 2 9 1.4
IMPROPER OPERATION OF FLIGHT CONTROLS 1 b .2
PHYSICAL IMPATRMENT 1 oG «3
"SPATIAL DISORIENTATION 1 o 04
PSYCHOLOGICAL CONDITION 1 bk « 04
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 20 8.6 9.2
IMPROPER MAINTENANCE (MAINTENANCE PERSOMNEL) 3 143 1.5
INADEQUATE INSPECTION OF AIRCRAFY (MAINT PERSONNEL} 2 «9 3
IMPROPERLY SERVICED AIRCRAFT (OWNER=PILOT) 1 ol -8
INADEQUATE INSPECTION OF AIRCRAFT {(DWNER=-PILOT) 1 b o1
POWERPLANT

ENGINE STRUCTURE = WALVE ASSEMBLIES 18 TeB% 3.9
ENGINE STRUCTURE = PISTON, PISTON RINGS 6 246 2.1
ENGIME STRUCTURE - CYLINDER ASSEMBLY 4 1.7 241
IGNITION SYSTEM - MAGNETOES & 1.7 1.9
IGNITION SYSTEM — SPARK PLUG &4 1.7 1.5
FUEL SYSTEM - CARBURETOR 4 1.7 3.3
LURRICATING SYSTEM - SEALS AND GASKETS 4 1o7% .2
EXHAUST SYSTEM - MUFFLERS 4 le7% o
FUEL SYSTEM - LIMES AND FITTIMGS 3 1.3 .9
FUEL SYSTEM - SELECTOR VALVES 3 1.3 7
ENGINE CONTROLS — COCKPIT -

MIXTURE CONTROL ASSEMBLIES 3 1.3 o
ENGINE STRUCTURE — CRANKSHAFT 2 9 1.9
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 2 9 2.6
FUEL SYSTEM ~ FILTERSy STRAIMERS, SCREENS 2 3 «5
LUBRICATING SYSTEM - DOIL COOLERS 2 . G% <07
POWERPLANT=INSTRUMENTS — FUEL OUANTITY GAUGE 2 9 1.3
EMGINE STRUCTURE —- CRANKCASE 1 o .1
IGNITION SYSTEM - LEADS 1 o « 07
FUEL SYSTEM =~ VENTS, DRAINS, TANK CAPS 1 b la4
LUBRICATING SYSTEM - LINES, HOSES, FITTINGS 1 ol ol
EXHAUST SYSTEM - STACKS 1 ol el
EXHAUST SYSTEM - BAFFLES 1 b <07
ENGINE CONTROLS - COCKPIT -

THROTTLE -~ POWER LEVER ASSEMBLIES 1 o 1.0

MISCELLANEOUS ACTS AMD CONDITIONS
FUEL STARVATION 82 3543% 23.8
FUEL EXHAUSTION 32 13.8# 26.1
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TABLE 31 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
PIPER PA=23 AIRCRAFT

TOTAL ACCIDENTS - 64 PER CENT
-------------------- OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jmmmm e fom e Pabhaing'

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 20 31.2 2409
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS g 1441 9.4
MISMANAGEMENT OF FUEL 6 ERLY 28.3
IMPROPER IN-FLIGHT DECISIONS DR PLANNING 4 6.2 5.6
ATTEMPTED OPERATION WITH KNDWN DEFICIENCIES IN EQUIP 3 4.7 26
BECAME LOST/DISORIENTED 2 3.1 1.7
CONT INUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 1 l.6 ok
DIVERTED ATTENTION FROM OPCRATION OF AIRCRAFT 1 1.6 ok
EXCEEDED DESIGN STRESS LIMITS OF AIRCRAFT 1 labo3 «0
FAILED TO OBTAIN/MAINTAIN FLYING SPEED 1 1e63% «0
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC 1 1.6 4.3
LACK OF FAMILIARITY WITH AIRCRAFT 1 l.6 246
SPATIAL DISORIENTATION 3 lab* «0
SELECTED WRONG RUNWAY RELATIVE TO EXISTING WIND 1 Leb* + 0
PERSONNEL {MAINTENANCE, SERVICINGs INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 6 G 8.2
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 l.6 o
IMPROPER MAINTENANCE (OWNER PERSONNEL) 1 leb% 0
IMPROPERLY SERVICED ATIRCRAFT (OWNER-PILOT) 1 l.6 o
POWERPLANT
LUBRICATING SYSTEM - LINES, HOSESs FITTINGS 8 12.5% -0
ENGINE' STRUCTURE ~ PISTON, PISTON RINGS 2 3.1 1.7
IGNITION SYSTEM - SPARK PLUG 2 3.1 2.1
ENGINE STRUCTURE = CRANKSHAFT 1 1.6% -0
ENGINE STRUCTURE - CYLINDER ASSEMBLY 1 1.6 3.4
ENGINE STRUCTURE - VALVE ASSEMBLIES 1 1.6 1.3
IGNITION SYSTEM = MAGNETOES 1 1.6 1.7
IGNITION SYSTEM = IGNITION HARNESS, SHIELDING 1 l.6% «0
FUEL SYSTEM - SELECTDR VALVES 1 l.6 1.3
FUEL SYSTEM — CARBURETOR 1 1.6 9
FUEL SYSTEM - FUEL INJECTION SYSTEM 1 l.6 2.1
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 1 16 2.1
FUEL SYSTEM - RAM AIR ASSEMBLY i laG3 «0
LUBRICATING SYSTEM - SEALS AND GASKETS 1l l.6% 0
LUBRICATING SYSTEM - OTHER 1 1.6 9
PROPELLER AND ACCESSORIES = QTHER 1 l.6% «0
EXHAUST SYSTEM - MANIFOLDS 1 l.6% .0
MISCELLANEOUS = OTHER 1 lab* +0
MISCELLANEOUS ACTS AND CONDITIONS
FUEL STARVATION g 12,5# 30.5
FUEL EXHAUSTION 7 10.% 19.3

60



TABLE 32 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION

TOTAL ACCIDENTS = 115

AS A FIRST ACCIDENT TYPE
PIPER PA-24 AIRCRAFT

PER CENT
OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT

CAUSE/FACTOR e e [
PILOT IN COMMAND
INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING 38 33.0 28.0
MISMANAGEMENT 'OF FUEL ‘ 25 21.7 17.8
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 12 1044 14,6
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 8 7:0% 3.4
BECAME LOST/DISORIENTED 4 3.5 3.1
LACK OF FAMILIARITY WITH AIRCRAFT . 3 2.6 1.7
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 2 1.7 1.3
ATTEMPTED OPERATION BEYOND EXPERIENCE/ABILITY LEVEL 1 .9 .3

PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)

———

INADEQUATE MAINTENANCE AND INSPECTION 7

6.1 9.2
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 3 246 lat
INADEQUATE INSPECTION OF AIRCRAFT {(OWNER-PILOT) 1 « Gk o1
POWERPLANT
ENGINE STRUCTURE - VALVE ASSEMBLIES 10 B.7% 4.0
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 4 3.5% 1.3
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 3 2.6 2.5
IGNITION SYSTEM - SPARK PLUG 3 2.6 1.5
FUEL SYSTEM - TANKS 3 2.6% 3
POWERPLANT-INSTRUMENTS = FUEL QUANTITY GAUGE 3 2+6 1.2
ENGINE STRUCTURE - CRANKSHAFT 2 1.7 1.9
ENGINE STRUCTURE -~ OTHER 2 1.7 1.2
FUEL SYSTEM - CARBURETOR 2 1.7 3.3
LURBRICATING SYSTEM — SEALS AND GASKETS 2 la7% 3
EXHAUST SYSTEM -~ MUFFLERS 2 1.7 ]
FUEL SYSTEM - LINES AND FITTINGS 1 «9 1.0
FUEL SYSTEM - FUEL INJECTION SYSTEM 1 .9 3
LUBRICATING SYSTEM - FILTERS, SCREENS 1l 9 2
LUBRICATING SYSTEM — PUMP-PRESSURE 1 9 .1l
LUBRICATING SYSTEM -~ OIL CNOLERS 1 9% .1
EXHAUST SYSTEM - MANIFOLDS 1 9% .03
ENGINE ACCESSORIES - OTHER 1 9% « 0
ENGINE CONTROLS - COCKPIT -
THROTTLE ~ POWER LEVER ASSEMBLIES 1 9 1.0

MIXTURE CONTROL ASSEMBLIES

FUEL EXHAUSTIUN
FUEL STARVATION

Jomt
.
0
.
un

MISCELLANEOUS ACTS AND CONDITIONS

45 39.1% 2446
27 23.5 24,7
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TABLE 33

ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
PIPER PA-25 ATRCRAFT

TJOTAL ACCIDENTS - 84 PER CENT

______ OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT

CAUSE/FACTOR R e R /
PILOT IN COMMAND
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 39 46 4% 27.7
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 10 11.9 14.5
MISMANAGEMENT OF FUEL 6 Tol# 18,3
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 1 1.2 3.6
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 12 1443 9.0
IMPROPERLY SERVICED AIRCRAFT (OWNER-PILOT) 3 3.4% 7
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL} 2 244 o4
IMPROPERLY SERVICED AIRCRAFT {GROUND CREW) 1 1.2 .2
POWERP LANT

EXHAUST SYSTEM — MUFFLERS 5 6 40% oh
ENGINE STRUCTURE — CRANKSHAFT 4 4,.8% 1.8
IGNITION SYSTEM — MAGNETOES 3 3.4 1.9
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 3 3.4 1.3
POWERPLANT-INSTRUMENTS ~ FUEL QUANTITY GAUGE 3 3,6 1.2
ENGINE STRUCTURE - VALVE ASSEMBLIES 2 244 4.2
IGNITION SYSTEM = SPARK PLUG 2 2.4 1.5
FUEL SYSTEM - SELECTOR VALVES 2 244 .7
ENGINE STRUCTURE — MASTER AND CONNECTING RODS 1 1.2 2.5
IGNITION SYSTEM ~ LOW TENSION WIRING 1 1.2% .03
IGNITION SYSTEM - HIGH TENSION WIRING 1 1.2% .0
IGNITION SYSTEM - IGNITION HARNESS, SHIELDING 1 l.2% .2
IGNITION SYSTEM — SWITCHES 1 1.2% .07
FUEL SYSTEM - TANKS 1 1.2 4
FUEL SYSTEM — CARBURETOR 1 1.2 3.3
EXHAUST SYSTEM — STACKS 1 1.2% .1
EXHAUST SYSTEM — BAFFLES 1 1.2% .07
ENGINE CONTROLS - COCKPIT -

MIXTURE CONTROL ASSEMBLIES 1 1.2 .5

MISCELLANEOUS ACTS AND CONDITIONS

FUEL EXHAUSTION 37 44 ,0% 24.6
FUEL STARVATION 10 11.94 25.0
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TABLE 34 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
PIPER PA~28 AIRCRAFT

TOTAL ACCIDENTS - 225 PER CENT
————————————————————— OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR o ——— P fmm e /
PILOT IN COMMAND
.. MISMANAGEMENT OF FUEL 68 30,2 17.0
~- INADEQUATE PREFLIGHT PREPARATION AND/OR PLAMMING 51 22.7 28.6
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 34 15.1 14 .4
BECAME LOST/DISORIENTED 11 4,9 3.0
INADEQUATE SUPERVISION OF FLIGHT 9 4 0% 1.1
. IMPROPER IN-FLIGHT DECISIONS OR PLANNING 8 3.6 3.5
.., CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 6 2.7 1.2
' ULACK OF FAMILIARITY WITH AIRCRAFT 5 2.2 1.7
.~ EXERCISED POOR JUDGMENT 3 1.3 eb
“ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN ENUIP 2 .9 ]
ATTEMPTED OPERATION REYOND EXPER/JARILITY LEVEL i . b
DELAYED IN INITIATING GO=-ARCGUND 1 b « 04
:FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC 1 A .6
SPATIAL DISORIENTATION 1 o . 04 5
PERSONNEL {MAINTENANCE, SERVICING, INSPECTION}
JNADEQUATE MAINTENANCE AND INSPECTION 15 6.7 9.3
PROPER MAINTENANCE (MAINTENANCE PERSONNEL ) 2 9 1.5
MPROPER MAINTENANCE (OWNER PERSONNEL ) 2 .9 .7
AMPROPERLY SERVICED AIRCRAFT [GROUND CREW) 1 oh .3
gﬁPROPERLY SERVICED AIRCRAFT (OWNER-PILOT) 1 o .8
ANADEQUATE INSPECTION OF ATRCRAFT {(MAINT PERSONNEL ) ] o b
5 POWERPLANT
%wGINE STRUCTURE - VALVE ASSEMBLIES 14 642 4.0
INGINE STRUCTURE - MASTER AND CONMECTING RODS 7 3.1 2.4
BNITION SYSTEM - SPARK PLUG 5 2.2 l.5
GINE STRUCTURE - OTHER 3 1.3 l.?
NITION SYSTEM ~ MAGNETDES 3 1.3 2.0
EL SYSTEM - CARBURETOR 3 1.3 3.4
EL SYSTEM ~ FUEL INJECTION SYSTEM 3 1.3% W3
JEL SYSTEM -~ VENTS, DRAINS, TANK CAPS 3 1.3 lu4
ERPLANT=INSTRUMENTS = FUEL OUANTITY GAUGE 3 1.3 1.3
GINE STRUCTURE -~ CRANKCASE 2 L9% .07
INE STRUCTURE — CYLINDER ASSEMBLY 2 N 2.2
L SYSTEM - LINES AND FITTINGS 2 .9 1.0
RICATING SYSTEM - QOTHER 2 .9 .3
IPAUST SYSTEM - MUFFLERS 2 .9 .5
INE STRUCTURE - CRAMKSHAFT 1 oh 2.0
INE STRUCTURE - PISTOMN, PISTON RINGS 1 b 243
ITION SYSTEM - IGNITION HARNESS, SHIELDING 1 oh .?
L SYSTEM = SELECTOR VALVES 1 ot o8
8L SYSTEM ~ FILTERS, STRAINERS, SCREENS 1 A o5
L SYSTEWM - PuMPps : 1 .l 8
-~ OTHER 1 A .2
SYSTEM - LINES, HOSES, FITTINGS 1 A A
SYSTEM - FILTERS, SCREENS 1 A +3
SYSTEM =~ SEALS ANMD GASKETS 1 oh o3
INE CONTROLS ~ COGKPIT -
ROTTLE - PDWER LEVER ASSEMBLIES 1 A 1e0
LLANEOUS — DTHER 1 oG o0
MISCELLAMEGUS ACTS AMD CONDITIONS
87 38.7% 23.5
46 2044 25.6



TABLE 35 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
PIPER PA-32 AIRCRAFT

TOTAL ACCIDENTS —- 41 PER CENT

--------------- ——— OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR / /=== fmmm——= /

————— e —— - -

PILOT IN COMMAND

MISMANAGEMENT OF FUEL 1

3 31.7% 17.8
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 7 17.1 28.3
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 4 9.8 14.5
LACK OF FAMILIARITY WITH AIRCRAFT 3 T.3% 1.7
INADEQUATE SUPERVISION OF FLIGHT 2 4,9 1.3
RECAME LOST/DISORIENTED 1 2.4 3.2
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 1 2.4 143 |
IMPROPER’ IN-FLIGHT DECISIONS OR PLANNING 1 2.4 3.6
OPERATED CARELESSLY 1 2.4% .03
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)

IMPROPER MAINTENANCE (MAINTENAMCE PERSONNEL} 2 4.9 1.4
INADEQUATE MAINTENANCE AND INSPECTION 1 2.4 9.2
POWERPLANT
ENGINE STRUCTURE — VALVE ASSEMBLIES 2 4,9 4,2
FUEL SYSTEM - CARBURETOR 2 4.9 3.2
ENGINE STRUCTURE = CRANKSHAFT i 2.4 1.8
ENGINE STRUCTURE =- OTHER 1 2.4 1.2
IGNITION SYSTEM ~ MAGNETOES 1 2.4 1.9
FUEL SYSTEM — SELECTOR VALVES 1 2.4 o7
FUEL SYSTEM - PUMPS 1 2.4 .8
FUEL SYSTEM — FUEL INJECTION SYSTEM 1 2e4 .3
FUEL SYSTEM - DTHER 1 2 4% 2]

ENGINE CONTROLS = COCKPIT -

THROTTLE - POWER LEVER ASSEMBLIES 1 24 .9
POWERPLANT-INSTRUMENTS (FUEL QUANTITY GUAGE 1 2.4 1.2
REDUCTION GEAR ASSEMBLY — GEARS, ACCESS DRIVE ] 2.4 + 07

MISCELLANEOUS ACTS AND CONDITIONS
FUEL STARVATION 19 46.3% 2443
FUEL EXHAUSTION 2 G.9# 25.5

64



AS A FIRST ACCIDENT TYPE
STINSON 108 AIRCRAFT

AL ACCIDENTS - 61

PER CENT
——— - OF TOTAL EXPECTED
2 FREQUENCY ACCIDENTS PER CENT
PAUSE/FACTOR E D e MU
o =—m e
i PILOT IN COMMAND
NABEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 12 19.7 28.¢
PROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 10 1644 14,4
FSMANAGEMENT OF FUEL 9 14.8 18,0
NTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 2 3.3 1.2
IPTED OPERATION BEYOND EXPER/ABILITY LEVEL 1 1.6 «3
E LOST/DISDRIENTED 1 le6 3.2
OF FAMILIARITY WITH AIRCRAFT 1 1.6 1.8
1 PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
i :" ____________________________________________
UBRUATE MAINTENANCE AND INSPECTION 10 16.4% 9.0
[ROPER MAINTENANCE (OWNER PERSONNEL )} 2 3.3% o6
BOPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 1.6 1.5
POWERPLANT
STRUCTURE - VALVE ASSEMBLIES 8 13,1% 4,0
N SYSTEM - MAGNETOES 4 beb 1.8
STEM - CARBURETOR 4 6.6 3.1
STRUCTURE - CRANKSHAFT 2 3.3 1.8
STRUCTURE - MASTER AND CONNECTING RODS 2 3.3 2.5
REISTRUCTURE ~ CYLINDER ASSEMBLY 1 1.6 2.1
STRUCTURE - PISTON, PISTON RINGS 1 1.6 2.1
TRUCTURE - MOUNT AND VIRBRATION ISOLATORS 1 leb* .0
SYSTEM ~ SPARK PLUG 1 l.6 1.5
SYSTEM - LOW TENSION WIRING 1 leb% .03
FRYSETEM - FILTERS, STRAINERS, SCREENS 1 1.6 o5
BTING SYSTEM ~ LINES, .HOSES, FITTINGS 1 teb «3
ANT-INSTRUMENTS = FUEL QUANTITY GAUGE 1 1.6 1.3
: MISCELLANEDUS ACTS AND CONDITIONS
L —_—— -
LSTARVAT 10N 16 2642 24.6
HAUST ION 9 14,8 2544
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Engine Make and Model Causes/Factors

The causesffactors associated with the
engines involved in the 3,312 engine-failure
accidents being considered in Section 11 are
presented in Table 37. The pilot was a cause/
factor in the majority (64.31%) of the accidents
while the powerplant was a cause/factor in
38.82% of the occurrences.

Predominant pilotin-command causes/
factors were: inadequate preflight preparation
andfor planning, mismanagement of fuel, and
improper operation of powerplant and power-
plant controls. Improper and inadequate mainte-
nance was involved as a cause/factor in 420
occurrences or 12.68% of the 3,312 accidents.
The leading powerplant causes{factors involved

the engine structure and fuel system; for
example, valve assemblies {130), master and con-
necting rods (86}, cylinder assembly (71), piston
and piston rings (70}, and carburetor (100) were
the most-recorded citations.

To investigate the problems which caused
engine-failure accidents, twenty engine types
were examined using the same technique
described in the previous subsection concerning
aircraft makes and models. The comparisons
made of the causes/factors for each engine make
and model are presented in Tables 33 through
57. Of particular interest were the powetplant
causes/factors, because these involved mechani-
cal or equipment problems that resulted in
engine-failure accidents.

Summary of the Comparisons. Powerplant
causes/factors which were significantly higher
(*) or lower (#) than expected in percentage
involvement by engine makes and models are
summarized below.

The predominant causes and factors in-
volved engine structures. For example, 13.0% of
the engine-failure accidents involving the Avcof
Lycoming 10-360 engine were attributed to the

master and connecting rods. Failure of piston
and piston rings were a cause in 11.9% of the
Continental 10-520 engine-failure accidents,
while valve assemblies were cited in 11.1% of the
Franklin 6A4, 6AG4 engine-failure accidents.
The cylinder assembly was cited as a cause/
factor in 10.8% of the engine-failure accidents
involving the Pratt and Whitney R-985 engine
and in 9.2% of the Continental 10-470 engine-
failure accidents.

All the 20 engines considered in this study,
excluding the Pratt and Whitney Military R-985
series engine, are basically the same type of en
gine, ie., horizontally opposed engines. (The]
Pratt and Whitney R-985 is a radial engine). Fot
the horizontally opposed engines, engine-
structure valve assemblies were cited as a cause/
factor in 119 (4.4%) of the 2,709 engine-failuze
accidents while for the Pratt and Whitney engine
1.4% of the 139 engine-failure accidents were

Lycoming engines had
involvements, with this causal area being highen
than-expected ot significantly higher-than
expected for the 0-290, 0-320, 0-360, 0-540
and 10-540 series engines. :
Some of the engines considered in th
study are very old and may be out of p
duction, such as the Continental A-65, C-7¥
C.85 and C-90 series engines, and many of thi
problems associated with these engines may had
already been recognized and corrective acti
taken by the issuance of service bulletins byt
manufacturers. There still remains in use toda}
however, a large number of these older engin
in the general aviation fleet. Owners and opet
tors of the older aircraft should be cognizant]
the problems which the older engines had whil
led to engine-failure accidents. Maintenance pf
sonnel should be certain that they comply wi
the most recent manufacturer’s service bulledd
and Federal Aviation Administration’s airwory
ness directives when repairing older engines. 1
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Percent of Total
Engine-Failure Accidents

Engine Structure - Crankshaft

ntinental 10-520 6.0
fContinental 10-470 5.1%
ch! Lycoming O-320 63
Engine Structure — Master and Connecting Rods
¢p/Lycoming 10-360 13.0%
gipental 10-470 6.1*

tt and Whitney Military R-985 5.8%*

Lycotning O-540 A
Engine Structure — Cylinder Assembly
d Whitney Military R—985 10.8*
ntal [0-470 9.2%

Engine Structure — Piston, Piston Rings

gntal 10-520 11.9%
Engine Structure — Valve Assemblies

6A4 6AG4 11.1*
Feoming 0-320 6.8%
Engine Structure — Blower, Impeller Assembly
Whitney Military R-985 5.0%
Ignition System — Magnetos

$A4, 6AG4 6.9*
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Expected
Percent

1.6
1.6

1.9
2.4
2.5
2.5

2.8

1.8

1.9

1.9

3.9

3.4

1.8



Engine
Avco/Lycoming O-540

Continental 10-470

Continental 0-470

AvcofLycoming O-540
Continental E-225

Avco/Lycoming O-235

AvcofLycoming O-540
Avco/Lycoming O-320

AvcofLycoming 0-290

Avco/Lycoming O-540

Continental A-65

Continental C-75, C-85

Percent of Total
Engine-Failure Accidents

Fuel System — Tanks
1.7*
Fuel System — Lines and Fittings
4.1*
Fuel System — Carburetor
6.2*
R
Fuel System —Pumps
8.5*
Fuel System — Vents, Drains, Tank Caps
4.0%
3.5%
Lubricating System — Lines, Hoses, Fittings
1.6’="
Exhaust System — Mufflers
3.5%
1.7*

Engine Controls — Cockpit
Throttle — Power Lever Assemblies

2.3*

2.2*
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Expected
Percent

3.2

3.6

1.3

1.3
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TABLE 38 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
AVCO/LYCOMING 0-235 SERIES ENGINE

TOTAL ACCIDENTS -~ 99

0 L o i S o S i e e B B

OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR [ e R e

PILOT IN COMMAND
MISMANAGEMENT OF FUEL 22
INADEQUATE PREF( IGHT PREPARATION AND/OR PLANNING 21
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 17
BECAME LOST/DISORIENTED
IMPROPER IN-FLIGHT DECISIONS OR PLANNING
INADEQUATE SUPERVISION OF FLIGHT
LACK OF FAMILIARITY WITH  ATRCRAFT
ATTEMPTED OPERATION WiITH KNOWN DEFICIENCIES IN EQUIP
ATTEMPTED OPERATION BEYOND EXPERIENCE/ABILITY LEVEL
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC
EXERCISED POOR JUDGMENT
SPONTANEQUS IMPROPER ACTION
PHYSICAL IMPAIRMENT

el il e L SR NN NRT

N
—

-

NSRS EEN]
* 8 =

QO MMM

Lanl el ol e S S )
...l.l.
DO O0COoOO0OOoCoO O

PERSONNEL {MAINTENANCE, SERVICING, INSPECTION)

—-.-_-—-.._——.—_——-_-.—.—_-.—_—-.-._—-.-._—._-..._—...._-—-.-._-._-.

INADEQUATE MAINTENANCE AND INSPECTION 12
IMPROPER MA INTENANCE (MAINTENANCE PERSONNEL) 2
IMPROPERLY SERVICED ATRCRAFT [OWNER~PILOT) 1
INADEQUATE INSPECTION OF ATRCRAFT (OWNER-PILOT) 1

POWERPLANT
FUEL SYSTEM - CARBURETOR
IGNITION SYSTEM - MAGNETOES
IGNITION SYSTEM - SPARK PLUG
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS
ENGINE STRUCTURE - VALVE ASSEMBLIES
ENGINE CONTROLS - COCKPIT -

THROTTLE - POWER LEVER ASSEMBLIES
POWERPLANT~INSTRUMENTS - FUEL QUANTITY GAUGE
ENGINE STRUCTURE = CRANKCASE
ENGINE STRUCTURE - CRANKSHAFT
ENGINE STRUCTURE - MASTER AND CONNECTING RODS
ENGINE STRUCTURE = PISTON, PISTON RINGS
FUEL SYSTEM - FILTERS, STRAINERS, SCREENS

WP

[l e e IR PUR V)

MISCELLANEQUS ACTS AND CONDITIONS

FUEL STARVATION 31
FUEL EXHAUSTION 14

17




TABLE 39 ACCIDENTS INVOLV ING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
AVCO/LYCOMING 0-290 SERIES ENGINE

TOTAL ACCIDENTS - 114 PER CENT
--------------------- OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jmmmm Jmmm = [ = /

e - i o e s T

PILOT IN COMMAND

e i e i e o i s

INADEQUATE PREFL IGHT PREPARATION AND /DR PLANNING 24 21.1 28.3
MISMANAGEMENT OF FUEL 21 18.4 18.5
{MPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 14 123 1442
LACK OF FAMILIARITY WITH ATRCRAFT 6 5a3% 1.7
IMPROPER IN-FLIGHT NECISIONS OR PLANNING 2 1.8 3.8
ATTEMPTED OPERATION WITH KMOWN DEFICIENCIES IN EQUIP 1 «9 1.0
RECAME LDSTIDISURIENTED 1 9 3.1
FAILED TO FOLLOM APPROVED PROCEDURES DIRECTIVES,ETC 1 2 8
IMPROPER OPERATION OF FLIGHT CONTROLS 1 «9 2
INADERQUATE SUPERVISION OF FLIGHT 1 9 1.3
EXERCISED POOR JUDGMENT 1 9 «3
SELECTED UNSUITABLE TERRAIN 1 9% .06
SPONTANEOUS IMPROPER ACTION 1 -9 3
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 14 12.3 8.9
IMPROPER MAINTENANCE (DWNER PERSONNEL) 2 1.8 b
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 .9 let
IMPROPERLY SERVICED ATRCRAFT (OWNER=-PILOT) 1 «9 «8
POWERPLANT

EMGINE STRUCTURE - VALVE ASSEMBLIES 8 7.0 3.8
IGNITION SYSTEM - MAGNETOES 4 3.5 1.8
FUEL SYSTEM - CARBURETDR 4 3.5 EXL
LUBRICATING SYSTEM = SEALS AND GASKETS 4 3.5 .2
EXHAUST SYSTEM = MUFFLERS & 3.5% okt
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 2 1.8 2.6
EMGINE STRUCTURE - pPISTON, PISTON RINGS 2 1.8 2.1
FUEL SYSTEM - SELECTOR VALVES 2 1.8 +B
ENGINE CONTROLS - cockePIT -

THROTTLE - POWER LEVER ASSEMBLIES 2 1.8 «9

MIXTURE CONTROL ASSEMBLIES 2 1.8% o4
POWERPLANT—INSTRUMENTS - FUEL QUANTITY GAUGE 2 1.8 1.3
ENGINE STRUCTURE - CRANKSHAFT 1 «9 1.8
ENGINE STRUCTURE - CYLINDER ASSEMBLY 1 .9 242
IGNITION SYSTEM - SPARK PLUG 1 .9 1.6
IGNITION SYSTEM - COILS 1 9% «0
IGNITION SYSTEM - LEADS 1 9% o1
FUEL SYSTEM - FILTERS, STRAINERS: SCREENS 1 9 «5
FUEL SYSTEM - PUMPS 1 «9 8
FUEL SYSTEM - DTHER 1 «9 s
LURRICATING SYSTEM = LINES, HOSESy FITTINGS 1 «? .
LUBRICATING SYSTEM - PUMP-~PRESSURE 1 «9 o1
LUBRRICATING SYSTEM - OIL COOLERS 1 9% .1
LURRICATING $YSTEM — OTHER 1 «9 ol
EXHAUST SYSTEM - BAFFLES 1 . 9% el

MISCELLANEOUS ACTS AND CONDITIONS

FUEL STARVATION 33 28.9 2447
FUFEL EXHAUSTION 13 Ll.4# 25.0




e ——

TARLE 40 ACCIDENTS ENVOLVING ENGINE FALLURE DR MALFUNCTION
AS A FIRST ACCIDEMT TYPE
AVCO/LYCOMING De320 SERIES ENGINE

TOTAL ACCIDENTS - 487 , PER CENT

S R . OF TOTAL EXPECTED
FREDUENCY ACCIDENTS PER CENT

CAUSE/FACTOR e Ay s it

i o

PILOT IN COMMAND

INADEQUATE PREFL IGHT PREPARATION AND/DR PLANNING 148 3044 2796
MISMANAGEMENT OF FUEL 107 22 30% 1749
IMPRDPER OPERATION OF POHERPLANT + PWRPLANT CONTROLS 69 l4g2 l4g1
EMPROPER IN-FL IGHT DECISIONS DR PLANNING L4 249 349
BECAME LOST/DISDRIENTED 12 245 32
INADEQUATE SUPERVISION OF FLIGHT 10 2al 142
CONT INUED VER FL JGHT INTO ADVERSE WEATHER CONDITIONS R Leb 1.2
LACK OF FAMILIARITY WITH ARRCRAFT 8 leb le8
ATTEMPTED OPERATION WITH KNOWN DEFECIENCIES IN EQUIP L ) lel
FATLED TO FoLLow APPROVED PROLCEDURES DIRECTIVES4ETC 3 ' 9
EXERCISED POOR JUDGMENT ‘ . 3 ob 26
ATTEMPTED OPERATION BEYOND EXPERIENCEZABILITY LEVEL 1 .2 ok
DELAYED IN INITIATING GO=-ARQUND 1 2 004
FAILED TO USE OR INCORRECTLY USED MIsC EQUIPMENT 1 v2 3
IMPROPER OPERATION Df FLIGHT CONTROLS 1 .2 o2
SELECTED UNSUITABLE TERRAIN 1 02 «07
PHYSTCAL IMPAIRMENT 3 'Y 3 \
SPATIAL DISORIENTATION 1 Py o 07
PSYCHOLOGICAL CONDITIDN 1 e 004
SELECTED WRONG RUNWAY RELATIVE TO EXISTING HIND 1 2% o0

PERSONNEL IMATNTENANCE, SERVICINGs INSPECTION)

INADEQUATE MAINTENANCE AND INSPECTION 35 e 943
, IMPROPER MAINTENANCE {MATNTEMANCE PERSONNEL » 7 le4 L4
’ IHPROPERLY SERVICED AJRCRARTY ({ONNER=PILOT) 4 o8 B

IMPROPER MAINYENANCE (OWNER PERSONNEL ) 3 1] o7

INADEQUATE INSPECTION OF ATRCRAFT (mMaAlNT PERSONNEL) 3 1] w3

IMPROPERLY SERVICED AIRCRAFT {GROUMD CREW) 2 P 3

POHERPLANT

ENGINE SYRUCTURE - VALVE ASSEMALIES 33 648% 302

FUEL SYSTEM =~ CARBURETOR ! 14 249 3e5

ENGINE STRUCTURE - MASTER AND CONMECTING RODS 9 148 2e1

PUWERPLANT-INSTRUHENTS = FUEL OQUANTITY GAUGE 9 148 Lo3

ENGINE STRUCTURE - PISTONs PISTON RINGS 8 lpb 242

IGNITION SYSTEM - SPARK PLUG 8 le& leb

LUBRICATING SYSTEM - LINES, HOSES, FITTINGS 8 | 1.1 ] ot

FUEL SYSTEM - SELECTOR VALVES 6 192 o7

ENGINE STRUCTURE - CYLINDER ASSEMALY 5 140 293

FUEL SYSTEM - LINES AND FITTINGS 5 1,0 140

FUEL SYSTEM VEMTS, DRAINS, TANK CAPS 5 1,0 145

EXHAUST SYSTEW - HUFFLERS 5 1;0 ot

IGNITION SYSTEM - MAGNETDES 4 o8 2e1

ENGINE STRUCTURE - CRANKSHAFT 3 ahit 149

IGNITION SYSTEM - IGMET IoN HARNESS, SHIELOING 3 b .2

FUEL SYSTEM - FILTERS, STRAIMERS, SCREENS 3 ] o5

FUEL SYSTEM - pumps 3 b o8

LUBRICATING SYSTEM = SEALS AMD GASKETS 3 b 3

EXHAUST SYSTEM - STACKS 3 b el

ENGINE CONTROLS = COCKPIT =~ :

THROTTLE =~ POWER LEVER ASSEMRLIES 3 6 140
MIXTURE CONTROL ASSEMBLIES 2 ot o5

ENGINE STRUGCTURE - CRAMKCASE 1 Py 2

IGNITIDN SYSTEM = HIGH TEMSION WIRING 1 »2% M

LUBRICATING SYSTEM = CIL COOLERS 1 'Y ol

EXHAUST SYSTEM - MANTFOLDS 3 »2 «07

ENGINE CONTROLS - COCKPIT -

INDUCTION AR, PREHEAT CONTROLS 1 2 o2

MISCELLANEOUS - RIRD INGEST ION 1 ['%4 o 04

REDUCTION GEAR ASSEMALY ~ GEARS, ACCESSORY DRIVE 1 2 vl
MISCELLANEQUS AGTS AND COMDITFONS

FUEL STARVATI{ON 140 28g7% 2491

FUEL EXHAUST ION . 99 20437 2542

bi )




TABLE 41 ACCIDEN%S INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
AVCO/LYCOMING 0-360 SERIES ENGINE

TOTAL ACCIDENTS - 169 PER CENT

_____________________ OF TOTAL EXPECTED

FREOUENCY ACCIDENTS PER CENT
CAUSE/FACTOR fJ— e fmmmmm e fme e /

PILOT IN COMMAND

MISMANAGEMENT OF FUEL 51 30.2% 17.9
INADEQUATE PREFLIGHT PREPARATION AND/DR PLANNING 49 29.0 28.0
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 20 11.8 l4.2
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 14 Be3* 3.5
BECAME LOST/DISORIENTED g 5.3 2.9
LACK OF FAMILIARITY WITH ATIRCRAFT ‘ 6 3.6 1.7
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS & 244 l.2
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 2 1.2 1.0
ATTEMPTED OPERATION REYOND EXPERIENCE/ARILITY LEVEL 1 N «3
INADEQUATE SUPERVISIDN OF FLIGHT 1 b 1.4
IMPROPER STARTING PROCEDURE 1 N « 06
PHYSICAL IMPAIRMENT i b .2
SPATIAL DISORIENTATION 1 o b% « 06
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 8 & T# 9.3
IMPROPER MAINTENANCE {(MAINTEMANCE PERSDONNEL) & 2kt 1.3
IMPROPER MAINTENANCE (OWNER PERSDONNEL) 1 6 o7
IMPROPERLY SERVICED AIRCRAFT (GROUND CREW) 1 b 3
POWERPLANT

ENGINE STRUCTURE - VALVE ASSEMBLIES 7 4el 2.0
ENGINE STRUCTURE — MASTER AND CONNECTING RODS 4 2 o4 2.6
FUEL SYSTEM — CARBURETOR “ 244 3.5
IGMITION SYSTEM — MAGNETOES 3 1.8 1.9
POWERPLAMT—INSTRUMENTS - FUEL QUANTITY GAUGE 3 1.8 1.3
ENGINE STRUCTURE - CYLINDER ASSEMBLY 2 1.2 22
ENGINE STRUCTURE - OTHER 2 1.2 1.2
IGNITION SYSTEM - SPARK PLUG 2 1.2 l.6
FUEL SYSTEM — LINMES AND FITTINGS 2 1.2 o
ENGINE CONTROLS - COCKPIT -

THROTTLE - POWER LEVER ASSEMRLIES 2 1.2 9
ENGINE STRUCTURE = CRANKSHAFT 1 b 1.8
FUEL SYSTEM =~ VENTS, DRAINS, TANK CAPS 1 6 1.5
LUBRICATING SYSTEM - LINES, HOSES, FITTINGS 1 b o6
LUBRICATING SYSTEM — FILTERS, SCREENS 1 «b 2
LUBRICATING SYSTEM - OIL COOLERS 1 6% -l
LUBRICATING SYSTEM — SEALS AMD GASKETS 1 b «3
EXHAUST SYSTEM - MUFFLERS 1 ) «5

MIXTURE CONTROL ASSEMBLIES 1 -] «5

INDUCTION AIR, PREHEAT CONTROLS i N 2

MISCELLANEQUS ACTS AND CONDITIONS
FUEL STARVATION 56 33.1% 2444
FUEL EXHAUSTION 54 32 0% 2441

80




TABLE 42 ACCIDENTS INVOLVING ENGINE FAILURE QR MALFUNCTION
AS A FIRST ACCIDENT TYPE
AVCD/LYCOMING I10-360 SERIES, AIO-360 SERIES ENGINE

TOTAL ACCIDENTS - 54 PER CENT

____________________ _OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR fmmm e e y ————

PILGT IN COMMAND

o ok Bl e ek e T

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 1

7 31.5 28,0
MISMANAGEMENT OF FUEL 9 16.7 18.5
IMPROPER IN-FLIGHT DECISIONS QR PLANNING 6 11.1% 3.6
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 4 Tab¥ 1.l
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 3 5.6 14.2
BECAME LOST/DISORIENTED 2 3.7 3,0
INADEQUATE SUPERVISION OF FLIGHT 1 1.9 1.3
EXERCISED POOR JUDGMENT 1 1.9° b

PERSONNEL (MAINTENANCE, SERVICIMG, INSPECTION])
INADEQUATE MAINTENANCE AND INSPECTION 3 S5e6 G.1
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 1.9 le4
IMPROPERLY SERVICED AIRCRAFT {OWMER-PILDT) 1 1.9 .8
POWERPLANT
ENGINE STRUCTURE = MASTER AND COMNECTING RODS 7 13.0% 2ot
FUEL SYSTEM — FUEL INJECTION SYSTEM & T4 3.9
LUBRICATING SYSTEM - OTHER 3 Bebik .3
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 2 3.7 lett
LUBRICATING SYSTEM - LINES, HOSES, FITTINGS 2 Ba.T% o5
ENGINE STRUCTURE - CRANKCASE 1 1.9% o2
ENGINE STRUCTURE ~ CYLINDER ASSEMBLY 1 1.9 2.1
ENGINE STRUCTURE = VALVE ASSEMBRLIES 1 1.9 440
ENGINE STRUCTURE - QTHER 1 1.9 1.2
FUEL SYSTEM — OTHER 1 1.9 )
MISCELLAMEDUS ACTS AND CONDITIONS

FUEL EXHAUSTION 16 29.6 24 .4
FUEL STARVATION 15 27.8 24,8
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TABLE 43 ACCIDENTS INVOLVING ENG INE EAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
AVCO/LYCOMING 0-540 SERTES ENGINE

TOTAL ACCIDENTS - 231 PER CENT

--------------------- OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT
/ / /

INADEOQUATE PREFLIGHT PREPARATION AND/OR PLANNING 83 35..9% 24 o4
MISMANAGEMENT 0F FUEL 54 23 % 18.1
IMPROPER OPERAT ION OF POWERPLANT + PWRPLANT CONTROLS 24 10.4 1ée&
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 6 246 3.8
BECAME LOST/DISDRIENTED 3 1.3 3.2
CONT INUED VER FLIGHT INTO ADVERSE WEATHER CONDITIONS 3 1.3 l.2
INADEQUATE SUPERVISION OF FLIGHT 3 1.3 1.3
LACK OF EAMILIARITY WITH AIRCRAFT 3 1.3 1.8
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 2 G 1.0
EXERCISED POOR JUDGMENT 2 «? b
ATTEMPTED OPERATICN REYOND EXPERIENCEIABILITY LEVEL 1 ok o
FAILED TO DBTAIN/MAINTAIN ELYING SPEED 1 b 06
QPERATED CARELESSLY 1 h® 03
PERSONNEL {MATNTENANCE, SERVICING, INSPECTION)
INADEQUATE MA INTENANCE AND INSPECTLON 16 69 G.2
IMPROPERLY SERVICED ATRCRAFT IONNER-PILDT) 6. 2eb% b
IMPROPER MAINTENANCE {MAINTENANCE PERSONNEL) 3 1.3 1o
IMPROPER MAINTENANCE {OWNER PERSONNEL}Y 1 ol T
INADEQUATE INSPECTION DF ATRCRAFT (DHNER—PILUT! 1 ok ol
POWERPLANT

ENGAINE STRUCTURE — VALVE ASSEMBLIES 14 6.1 3.8
FUEL SYSTEM - VENTSy DRAINS TANK CAPS 8 Beb% 1.3
ENGINE §TRUCTURE - CRANKSHAFT T 3.0 1.6
PUWERPLANT#INSTRUMENTS -~ FUEL OQUANTITY GAUGE & 2.6 1.3
ENGINE STRUCTURE - DTHER 5 2a2 1.2
FUEL SYSTEM - TANKS 4 1.7% ol
EXHAUST SYSTEM - MUFFLERS 4 LaT* .
IGNITION SYSTEW - MAGNETOES 3 1.3 1.9
IGNITION SYSTEM - SPARK PLUG 3 1.3 1.6
ENGINE STRUCTURE — pPISTON, PISTON RINGS 2 9 2.2
FUEL SYSTEM - SELECTOR VALVES 2 9 «8
FUEL SYSTEM = CARBURETOR 2 G 3.6
REDUCTLON GEAR ASSEMBLY - GEARS, ACCESSORY DRIVE 2 9% 06
ENGINE STRUCTURE -~ CRANKCASE 1 o & 2
ENG INE STRUCTURE - MASTER AND CONNECTING RNODS 1 OH 2.8
IGNITION SYSTEM — LOM TENSION WIRING 1 ol «03
1IGNITION SYSTEM = TGNITION HARNESSy SHIELDING 1 ok .2
JENITION SYSTEM = SWITCHES 1 ot .06
FUEL SYSTEM = LINES AND FITTINGS 1 ol 1.1
FUEL SYSTEM = PUMPS 1 ol .8
FUEL SYSTEM - QTHER 1 ol o2
LUBRICATING SYSTEM - PUMP-PRESSURE 1 «h vl
LUBRICATING SYSTEM -~ SEALS AND GASKETS 1 o o3
EXHAUST SYSTEM - MANIFOLDS 1 oh + 06
EXHAUST SYSTEM - STACKS 1 ok o2
EXHAUST SYSTEM - BAFFLES 1 ol «06
ENGINE ACCESSORIES - OTHER 1 ol 0
ENGINE CONTROLS — COCKPIT =

M1XTURE CONTROL ASSEMBLIES 1 o 5

MISCELLANEDUS ACTS AND CONDITIONS

FUEL EXHAUST 10N : T4 32.0% 239
FUEL STARVATION &9 29.9 Gatt
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AS A FIRST ACCIDENT TYPE
AVCO/LYCOMING 10-540 SERIES ENGINE

TOTAL ACCIDENTS - 5p

L 2w e e s e

PILOT IN COMMAND

T

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
HISMANAGEMENT OF FUEL

IMPROPER OPERAT ION OF POWERPLANT + PWRPLANT CONTROLS
FLACK OF FAMILIARITY WITH ATRCRAFT

 IHPROPER  IN=-FL IGHT DECISIONS OR PLANNING

BECAME LOST/DISORIENTED

DIVERTED, ATTENT ION FROM OPERATION OF AIRCRAFT
fEXCEEDED DES IGN STRESS LIMITS oFf AIRCRAFT
EIMPROPER OPERATION OF FLIGHT CONTROLS

FEXERCISED PDOR JUDGMENT

SPATIAL DISORIENTATION

[

o e e e N WP W

INADEQUATE MAINTENANCE AND INSPECTION
IKPROPER MA INTENANCE {MAINTENANCE PERSONNEL )

POWERPLANT

ENGINE STRUCTURE - VALVE ASSEMBLIES
FUEL SYSTEM - FUEL INJECTION SYSTEM
| ENGINE STRUCTURE - CRANKSHAFT
p IGNITION SYSTEM - MAGNETOES
LIGNITION SYSTEM — $PARK PLUG
f FUEL SYSTEM - VENTS, DRAINS, TANK CAPS
ENGINE STRUCTURE - MASTER AND CONNECTING RODS
ENGINE STRUCTURE - CYL INDER ASSEMBLY
IGNITION SYSTEM ~ LEADS
FUEL SYSTEM = SELECTOR VALVES
FUEL SYSTEM - OTHER
LLUBRICATING SYSTEM - FILTERS, SCREENS
L LUBRICATING SYSTEM - 0IL CDOLERS
jLUBRICATING SYSTEM - SFALS anD GASKETS
RXHAUST SYSTEM — MUFELERS
BINE CONTROLS - cOockPIT -
UROTTLE ~ POWER LEVER ASSEMBLIES
PLANT= INSTRUMENTS - FUEL QUANTITY GAUGE

'—-l--r-n—lr-n-p-r-NNNN-P-P'

Iy

-

MISCELLANEOUS ACTS AND CONDITIONS

____........_.___.......__,..._..__...__...__..._.._..._..
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TABLE 44 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION

PER CENT
OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR ~ / i fmmmmme /

26.0 28,0
14.0 18.6
8.0 14.5
6.0% 1.7
4,0 3.7
2.0 3.1
2.0% .1
2.0% .0
2.0% .2
2.0 b
2.0% .06
12,0 9.0
4.0 1.3
8.0 3.9
8.0 3.8
4.0 1.7
4.0 1.9
4,0 1.6
4.0 1.4
2.0 2.6
2.0 2.1
2.0% .1
2.0 .8
2,0% .2
2.0% .2
2.0% .1
2.0 .3
2.0 05
2.0 .9
2.0 1.3
2440 24,8
16.0 2446
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TABLE 45 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CONTINENTAL A-65 SERIES ENGINE

TOTAL ACCIDENTS = 172 PER CENT

—— o 2 —————————— OF TOTAL EXPECTED

FREOUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jom e P fmmm e /

2

PILOT IN COMMAND

e o o

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING

o~
A%
38 ]
o
.

N
[y %]
20
-

—

IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 39 2241% 1346
MISMANAGEMENT OF FUEL 9 5.2# 19.2
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC & 3.5% o7
EXERCISED POOR JUDGMENT 5 2.9% ok
INADEQUATE SUPERVISION OF FLIGHT & 243 1.3
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 3 1.7 1.0
BECAME LOST/DISDRIENTED 3 1.7 3.1
CONT INUED VFR FLIGHY INTO ADVERSE WEATHER CONDITIONS 3 1.7 1.2
IMPROPER IN-FLIGHT DECISTONS OR PLANNING 3 1.7 3.8
FAILED TO 0BTAIN/MAINTAIN FLYING SPEED 2 1a2% .03
LACK OF FAMILIARITY WwITH AIRCRAFT 2 1.2 1.8
ATTEMPTED OPERATION BEYOND EXPERIENCE/ABILETY LEVEL 1 6 ok
FAILED TO USE OR INCORRECTLY USED MISC EQUIPMENT 1 . o2
SPONTANEQUS IMPROPER ACTION 1 & ol
PHYSICAL IMPAIRMENT 1 N.) o2
FAILED TO ABORT TAKEOFF 1 O el
PERSONNEL {MAINTENANCE, SERVICINGy INSPECTION)
INADEQUATE MAINTEMANCE AND INSPECTION 21 12.2 8.9
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 3 1.7 1.4
IMPROPER MAINTENANCE {OWNER PERSONNEL) 3 1.7 b
IMPROPERLY SERVICED ATRCRAFT (OWNER-PILOT) 1 N -8
INADEQUATE INSPECTION OF AIRCRAFT (MAINT PERSONNEL} 1 b .3
INADEQUATE INSPECTION OF AIRCRAFT {UWNER-PILOT) 1 b .l
POWERPLANT
EMGINE STRUCTURE - VALVE ASSEMBLIES T 4a1 3.9
FUEL SYSTEM = CARBURETOR 7 4.1 3ok
ENGENE STRUCTURE - CRANKSHAFT 4 2.3 1.7
THROTTLE - POWER LEVER ASSEMBLIES 4 243% «8
ENGINE STRUCTURE - PISTONs PISTOM RINGS 3 1.7 2.1
ENGINE STRUCTURE - DTHER 3 1.7 1.2
TGNITION SYSTEM - MAGNETOES 3 1.7 1.9
FUEL SYSTEM — LINES AND FITTINGS 3 17 1.0
ENGINE STRUCTURE - CYLINDER ASSEMBLY 2 1.2 242
FUEL SYSTEM - PRIMING SYSTEM 2 l.2% + 06
FUEL SYSTEM — VENTS: DRAINS, TANX CAPS 2 1.2 la4
IGNITION SYSTEM - SPARK PLUG 1 b 1.7
FUEL SYSTEM — SELECTOR VALVES 1 6 «8
FUEL SYSTEM — FILTERS, STRAINERSy SCREENS 1 b 5
PROPELLER AMND ACCESSORIES — OTHER 1 «b% D&
EXHAUST SYSTEM - BAFFLES 1 ob% « 06

ENGINE CONTROLS - COCKPIT - :
INDUCTION AIR, PREHEAT CONTROLS 1 . o2
MISCELLANEOUS = DETONATION 1

MISCELLANEQUS ACTS AND CONDITIONS

FUEL EXMAUSTION 38 22.1 - 2446
FUEL STARVATION 27 15.7# 2543
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| TABLE 46

AS A FIRST ACCIDENT TYPE
CONTINENTAL C~75 AND ¢

..-__-.—q.—-..-..-—-.__.

-85 SERIES ENGINE

EXPECTED
PER CENT

- N
RS
NP BDPON

= NN
'Ol..'

PER CENT
OF ToTaL
: FREQUENCY ACCIDENTS
kCAUSE/FACTOR S T
PILOT IN commanp
BNADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING 58 31,2
BMPROPER OPERATION pF POWERPLANT + PWRPLANT CONTROLS >3 15,1
HISMANAGEMENT F FUugL 21 11,3%
MACK OF FAMILIARITY wiTH ATRCRAFT 3 1.6
MTEMPTED OPERATION WITH KNOWN DEFICIENCIES 1N EQuIp 2 1.1
ECaME LOST/DISORIENTED 2 1.1
BRROPER IN-F( IGHT DECISIONS R PLANNING 2 lol#
EADEQUATE SUPERVISION gf FLIGHT 2 1.1
EMPTED OPERATION BEvonp EXPERIENCE/ABILITY LEVEL 1 «5
ILED TO Use or INCORRECTLY USED MIsc EQUIPMENT 1 «5
HLED TO FoLp gy APPROVER PROCEDURES DIRECTIVES,ETC 1 «5
CAL IMPAIRMENT 1 o5
D TO INITIATE GO-AROUND 1 o 5%
PERSONNEL (MAINTENANCE, SERVICING, INSPECTIGON)
QUATE MAINTENANCE anp INSPECTION 22 11.8
OPER MATNTENANG £ (MAINTENANCE PERSONNEL ) 5 2.7
PER MAINTENANCE {OWNER PERSONNEL ) 3 1.6
ATE INSPECT InN OF AIRCRAFT (MAINT PERSONNEL ) 3 l.6%
ERLY SERVICED AIRCRAET (OWNER-PILOT) 1 .5
POWERPLANT
STEM - CARBURETQR 11 5.9
STRUCTURE = VALVE ASSEMRLIES 7 3.8
 STRUCTURE - CRANKSHAFT 6 3.2
ON SYSTEM - MAGNETOES 5 2.7
N SYSTEM - spark PLU 5 247
ONTROLS -~ COCKPIT -
TLE - POWER LEVER ASSEMBLIES 4 2.2%
STRUCTURE - MASTER AND CONNECTING ROps 3 1.6
,STRUCTURE - OTHER 3 1.6
STEM ~ LINES Anp FITTINGS 3 1.6
STEM - FILTERS, STRAINERS, SCREENS 3 la6%
STEM ~ pumpg 3 1.6
E STRUCTURE - CYLINDER ASSEMRLY 2 1.1
E STRUCTURE - PISTON, P1STON RINGS 2 1.1
L SYSTEM - VENTS, DRAINS, TANK CaApPg 2 1.1
ITION SYSTEM - IGNIT 10N HARNESS, SHIELDING 1 o5
*k SYSTEM - sE ECTOR VALVES 1 5
GINE CONTROLS - COCKPIT -~
XTURE CONTROL ASSEMBL JES 1 5
R LEVER - capLE 1 o5
MISCELLAMEQUS ACTS AND CONDITIONS
L STARVAT IoN 46 2447
L EXHAUS T TON 25 13.4%
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TABLE &9 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CONTINENTAL E-165 AND E-185 SERIES ENGINE

TOTAL ACCIDENTS - 82 PER CENT

____________________ OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jmm——————— fom——— T /

. el B S Y

PILOT IN COMMAND

et s S s i i AL T S o A o

MISMANAGEMENT OF FU

EL 37 45, 1% 17.8
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 13 15.9% 28.3
LACK OF FAMILIARITY WITH AIRCRAFT 7 BJ.5% l.6
BECAME LOST/DISQRIENTED 4 449 3.0
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 4 4.9 3.7
IMPROPER QPERATION OF POWERPLANT + PWRPLANT CONTROLS 2 248 14 .4
INADEQUATE SUPERVISION OF FLIGHT 2 2.4 1.3
FAILED TO ABORT TAKEOFF 1 le2% o1

PERSONNEL (MAINTENANCE, SERVICINGy INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 8 9.8 9.0
IMPROPER MAINTEMANCE {(MAINTENANCE PERSONNEL) 1 1.2 lo4
IMPROPER MAINTENANCE (OWNER PERSONNEL) : 1 1.2 o7
IMPROPERLY SERVICED AIRCRAFT {GROUND CREW) 1 l.2 o3
INADEQUATE INSPECTION OF ATRCRAFT {MAINT PERSONNEL) 1 1.2 3
POWERPLANT
ENGINE STRUCTURE - PISTON, PISTON RINGS 3 3.7 2.1
FUEL SYSTEM - SELECTOR VALVES 3 3.7% o7
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 2 2% 2.6
ENGINE STRUCTURE - CYLINDER ASSEMBLY 2 2e4 2.1
ENGINE STRUCTURE - VALVE ASSEMBLIES 2 2k 4.0
FUEL SYSTEM - LINES AND FITTINGS 2 2e4 1.0
FUEL SYSTEM — CARBURETOR 2 2% 3.5
FUEL SYSTEM — RAM AIR ASSEMBLY 2 2.4% .1
ENGINE STRUCTURE - CRANKSHAFT 1 1.2 17
IGNITION SYSTEM - MAGNETOES 1 1.2 1.9
IGNITION SYSTEM - SPARK PLUG 1 1.2 l.6
FUEL SYSTEM — TANKS 1 1.2 b
FUEL SYSTEM = FILTERS, STRAINERSs SCREENS 1 1.2 «5
FUEL SYSTEM — PRIMING SYSTEM 1 1,.2% -1
EUEL SYSTEM — PUMPS 1 1.2 «8
PROPELLER AND ACCESSORIES = HYOR PITCH CONT MECH MECH 1 l.2% «0

ENGINE CONTROLS - COCKPIT =

THROTTLE — POWER LEVER ASSEMBLIES ] 1
PONERPLANT=INSTRUMENTS - FUEL OQUANTITY GAUGE 1 1.2 1.4
REDUCTION GEAR ASSEMBLY - GEARSs ACCESSORY DRIVE 1

MISCELLANEOUS ACTS AND CONDITIONS
FUEL STARVATION 43 52¢0% 2441
FUEL EXHAUSTION 16 19,5 2446

es8



AS A FIRST ACCIDENT TYPE
CONTINENTAL 0=200 SERIES ENGINE

TOTAL ACCIDENTS - 284

T -y R

CAUSE/FACTOR

-

PILOT IN COMMAND

IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTRODLS 94
INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING

79
MISMANAGEMENT OF FUEL 30
BECAME LOST/DISORIENTED 23
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 11
INADEQUATE SUPERVISION OF FLIGHT 10
SPONTANEDUS IMPROPER ACTION 7
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIMNNS 5
EXERCISED POOR JUDGMENT 2
ATTEMPTED OPERATION BEYOND EXPERIENCE/ARILITY LEVEL 2
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 1
DIVERTED ATTENTION FROM OPERATION OF AIRCRAFT 1
LACK OF FAMILIARITY WITH AIRCRAFT 1
OPERATED CARELESSLY 1
INITIATED FLIGHT IN ADVERSE WEATHER CONDITIONS 1
MISUNDERSTANDING OF ORDERS 0OR INSTRUCTIONS 1l

INADEQUATE MAINTENANCE AND IMSPECTION 14
IMPROPER MAINTENAMCE {MAINTEMANCE PERSONNEL) 2

POWERPLANT

ENGINE STRUCTURE - PISTON, PISTON RINGS

9
ENGINE STRUCTURE =~ VALVE ASSEMBLIES 6
IGNITION SYSTEM — MAGNETOES 5
I FUEL SYSTEM - CARBURETOR 5
¢ ENGINE STRUCTURE -~ MASTER AND CONNECTING RQODS 4
t ENGINE STRUCTURE - CYLINDER ASSEMBLY 4
f IGNITION SYSTEM - SPARK PLUG 3
- LUBRICATING SYSTEM - LINES, HOSESy FITTINGS 3
LUBRICATING SYSTEM = NTHER 3
ENGINE STRUCTURE - QOTHER 2
E ENGINE CONTROLS = COCKPIT -
| MIXTURE CONTROL ASSEMBLIES 2
| ENGINE STRUCTURE - CRANKSHAFT 1
¢ FUEL, SYSTEM — LINES AND FITTINGS 1
; FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 1
e LUBRICATING SYSTEM = MAGMNETIC PLUGS 1
I ENGINE CONTROLS = COCKPIT -
THROTTLE -~ POWER LEVER ASSEMALIES 1
t INDUCTION AIR, PREHEAT CONTROLS 1
[ ENGINE INDICATING EQUIPMENT - TACHOMETER 1
MISCELLANEOUS ACTS AND CONDITIONS
E FUEL EXHAUSTION 98
FUEL STARVATION 29

8%

PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)

- [ P p—

TABLE 50 © ACCIDENTS INVOLVING ENGINE FAILURE 0OR MALFUNCTION

PER CENT

OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT

fummmm e e s [mmmm= -—t
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TABLE 51 ACCIDENTS INVOLVING ENGINE FATLURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CONTINENTAL E-225 SERTES ENGINE

TOTAL ACCIDENTS - 47 PER CENT
-------------------- OF TOTAL EXPECTED

FREOUENCY ACCIDENTS PER CENT
CAUSE/FACTOR R B Jmmmmm— /

PILOT IN COMMAND

s S . e S A S S8

MISMANAGEMENT OF FUEL 16 34.0% 18.3
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING g 19.1 28.1
IMPROPER IN~FLIGHT DECISIONS OR PLANNING 4 845 3.7
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 1 2.1 1.0
IMPROPER IFR OPERATION 1 2el% .l
LACK OF FAMILTARITY WITH AIRCRAFT 1 2al 1.8
IMPROPER, START ING PROCEDURE 1 2.1% .1
PHYSICAL IMPATRMENT 1 2el% )
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 4 8.5 Fal
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 2 443 1.3
IMPROPERLY SERVICED AIRCRAFT (QWNER=PILOT] 1 2.1 .8
INADEQUATE INSPECTION OF AIRCRAFT (MAINT PERSONNEL) 1 2.1% .3
POWERPLANT
FUEL SYSTEM — PUMPS & 8,5% i
ENGINE STRUCTURE ~— CRANKSHAFT 2 443 17
ENGINE STRUCTURE — VALVE ASSEMBLIES 2 443 3.9
ENGINE STRUCTURE - OTHER 2 4.3 1.2
FUEL SYSTEM =— LIMES AND FITTINGS 1 Z.1 1.0
FUEL SYSTEM — FILTERS, STRAINERSy SCREENS 1 2.1 .5
FUEL SYSTEM - CARBURETOR 1 2.1 3.4
LUBRICATING SYSTEM ~ FILTERS, SCREENS 1 21 2
LURRICATING SYSTEM - PUMP—~SCAVENGER 1 Z.l% .03
EXHAUST SYSTEM - MANIFOLDS 1 2.1 .1
ENGINE ACCESSORIES — STARTERS 1 2.1% o0
MISCELLANEOUS ACTS AND CONDITIONS
FUEL STARVATION 17 3642 2447
FUEL EXHAUSTION 9 19.1 2446
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TABLE 52 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CONTINENTAL 0-300 SERIES ENGINE

TOTAL ACCIDENTS - 191 PER CENT
—————— OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
CAUSE/FACTOR Jmmm e FAPOSSR S m /

A ——— " 5t e

PILOT IN COMMAND

INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING 70 36.6% 27.5
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 28 14,7 14.1
MISMANAGEMENT OF FUEL 24 12464 18,9
IMPROPER IN~FLIGHT DECISIONS OR PLANNING 23 12,0% 3.3
BECAME LOST/DISORIENTED 17 8,9 2.7
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS 6 3.1% 1.1
INADEQUATE SUPERVISION OF FLIGHT 2 2.4 1.3
ATTEMPTED OPERATION BEYOND EXPERIENCE/ABILITY LEVEL 1 .5 oh
DIVERTED ATTENTION FROM OPERATION OF AIRCRAFT 1 .5 .1
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC 1 .5 .9
IMPROPER OPERATION OF FLIGHT CONTROLS 1 .5 W2 0
INADEQUATE SUPERVISION OF FLIGHT 1 .5 le4
LACK OF FAMILIARITY WITH AIRCRAFT 1 .5 1.9
EXERCISED POOR JUDGMENT 1 5 o6
MISJUDGED SPEED 1 W5 0.0
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MAINTENANCE AND INSPECTION 14 7.3 9,2
IMPROPERLY SERVICED AIRCRAFT (OWNER-PILOT) 2 1.0 .8
POWERPLANT
ENGINE STRUCTURE - VALVE ASSEMBLIES 5 246 4,0
IGNITION SYSTEM = SPARK PLUG 4 2.t le6
FUEL SYSTEM -~ CARBURETOR 3 1.6 3.6 :
IGNITION SYSTEM - MAGNETOES 3 1.6 1.9 i
FUEL SYSTEM - VENTS, DRAINS, TANK CAPS 3 1.6 1.4 i
ENGINE STRUCTURE - MASTER AND CONNECTING RGDS 3 leb 2.7 =
ENGINE STRUCTURE - PISTON, PISTON RINGS 2 1.0 2.2 i
FUEL SYSTEM - SELECTOR VALVES 2 1.0 .8 .
IGNITION SYSTEM = SWITCHES 1 5 .l |
FUEL SYSTEM - TANKS 1 «5 oh :
LUBRICATING SYSTEM ~ LINES, HODSES, FITTINGS 1 .5 S \
LUBRICATING SYSTEM - VALVES 1 e 5% 0.0 ;
ENGINE CONTROLS ~ COCKPIT - [
MIXTURE CONTROL ASSEMBLIES 1 .5 .9 L
INDUCTION AIR - PREHEAT CONTROLS 1 «5 5 |
POWERPLANT-INSTRUMENTS - FUEL QUANTITY GUAGE ] 5 .2 ;
ENGINE CONTROLS - COCKPIT — |
THROTTLE -~ POWER LEVER ASSEMBLIES 1 5 1.1 "
FUEL SYSTEM -~ LINES AND FITTINGS 1 o5 L.l |
FUEL SYSTEM - FILTERS, STRAINERS, SCREENS 1 o5 .5 !
|
MISCELLANEQUS ACTS AND CONDITIONS s
FUEL EXHAUSTION 86 45,0% 23.2 .
FUEL STARVATION 24 12 .64 2546 o
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TABLE 53 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION

AS A FIRST ACCIDENT TYPE
CONTINENTAL D=4T70-AyBsEsGsHyJsKsLsMyN,P,R ENGINE

TOTAL ACCIDENTS - 176 PER CENT

--------- e e OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT

CAUSE/FACTOR N frmmmmm R /

PILOT IN COMMAND

INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 54 30.7 27.9
MISMANAGEMENT OF FUEL 36 2045 18.4
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTRDLS 22 12.5 l4.2
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 8 485 3.7
ATTEMPTED OPERATION WITH KNOWN DEFICIEMCIES IN EQUIEP 2.3 t.0
BECAME LOST/DISORIENTED ob# 3.2

9

4

1
FAILED TP USE OR INCORRECTLY USED MISC EQUIPMENT 1 o6
LACK OF FAMILIARITY WITH AIRCRAFT 1 b 1.9
EXERCISED POOR JUDGMENT 1 b b
PSYCHDLOGICAL CONDITION 1 b .03

PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)

INADEQUATE MAINTENANCE AND INSPECTION 22 12.5 8.9
IMPROPER MAINTENANCE (OWNER PERSONNEL) 2 i.1 «b
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL) 1 b lad
IMPROPERLY SERVICED AIRCRAFT (GROUND CREW] 1 b 3
POWERPLANT

FUEL SYSTEM - CARBURETOR 11 6.2% 3.2
ENGINE STRUCTURE - VALVE ASSEMBLIES 8 beb 3.9
FUEL SYSTEM — VENTS, DRAINS, TANK CAPS 5 2.8 1.3
IGNITION SYSTEM - MAGNETOES 4 Z2+3 1.9
ENGINE STRUCTURE = CRANKSHAFT 3 l.7 1.7
ENGINE STRUCTURE = MASTER AND CONNECTING RODS 3 1.7 2.6
FUEL SYSTEM - TANKS 3 1o7% o
POWERPLANT-INSTRUMENTS = FUEL QUANTITY GAUGE 3 le7 1.3
ENGINE STRUCTURE - PISTON, PISTON RINGS ¥4 1.1 2.2
IGNTTION SYSTEM - SPARK PLUG 2 l.1 1.6
LUBRICATING SYSTEM - LINES, HOSES, FITTINGS 2 l.1 5
ENGINE CONTROLS = COCKPIT -~

THROTTLE - POWER LEVER ASSEMBLIES 2 1.1 «9

MIXTURE CONTROL ASSEMBLIES 2 l.1 ol
ENGINE STRUCTURE = CYLINDER ASSEMBLY 1 6 2.2
ENGINE STRUCTURE - OTHER 1 «b 1.3
FUEL SYSTEM — LINES AND FITTINGS 1 b l.1
FUEL SYSTEM = RAM AIR ASSEMBLY 1 N 2
FUEL SYSTEM - OTHER 1 b 2
LURRICATING SYSTEM — VALVES 1 NG +03
LUBRICATING SYSTEM - FILTERS, SCREENS 1 b 2
LUBRICATING SYSTEM ~ OTHER 1 b b
ENGINE CONTROLS - COCKPIT =

INDUCTION AIR, PREHEAT CONTROLS 1 «6 .2

MISCELLAMEDUS ACTS AND CONDITIONS

FUEL EXHAUSTION 61 347Kk 23.9
FUEL STARVATION 36 20.5 25.1
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TABLE 54 ACCIDENTS INVOLYING ENGINE FATLURE DR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CONT INENTAL IO-#TO*D,E,F,G,H,J,K,L,MyN,P,R,S,T,U LIO-470-4 ENGINE

PER CENT
OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT
/ /

TOTAL ACCIDENTS - 98

R e e e e e e o i

ceUSEsEacTOR o [REQUENCY ACCIDENTS PER CEN /
PILOT IN COMMAND
MISMANAGEMENT OF FUEL 34 34 ,7% 18.0
INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING 15 15.34# 28.4
LACK OF FAMILIARITY WITH AIRCRAFT 6 6ol 1.7
IMPROPER OPERATION OF POHERPLANT + PWRPLANT CONTROLS 5 S5.1# 144
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 3 3.1 3.8
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP 2 2.0 1.0
FAILED TD FOLLOW APPROVED PROCEDURES DIRECTIVES,ETC 2 2.0 .8
BECAME LOST/DISORIENTED 1 1.0 3.1
FAILED TO USE OR INCORRECTLY USED MISC EQUIPMENT 1 1.0 2
IMPROPER COMPENSATION FOR WIND CONDITIONS 1 1.0% .0
INADEQUATE SUPERVISION QF FLIGHT 1 1.0 1.3
PERSONNEL (MAINTENANCE, SERVICING, INSPECTION)
INADEQUATE MATMTENANCE AND INSPECTINN 8 8.2 a1
POWERPLANT
ENGINE STRUCTURE -~ CYL INDER ASSEMBLY 9 9.2% 1.9
ENGINE STRUCTURE - MASTER AND CONNECTING RODS 6 b.1% 2.5
ENGINE STRUCTURE = GCRANKSHAFT 5 5.1% 1.6
FUEL SYSTEM - LINES AND FITTINGS 4 G41% .9
ENGINE STRUCTURE - PISTON, PISTON RINGS 3 3.1 2.1
FUEL SYSTEM - pymMps 3 3.1% .7
POUERPLANT= INSTRUMENTS - FUEL QUANTITY GAUGE 3 3.1 1.3
L IGNITION SYSTEM ~ SpaRk PLUG 2 2.0 1.6
LUBRICATING SYSTEM - FILTERS, SCREENS 2 2.0 o2
PRGINE STRUCTURE - vapve ASSEMBLIES 1 1.0 4,0
BRINE STRUCTURE - OTHER 1 1.0 1.2
ION SYSTEM - IGNITION HARNESS, SHIELDING 1 1.0 .2
BY SYSTEM - Tamks 1 1.0 Wb
YSTEM - SELECTOR VALVES 1 1.0 .8
SYSTEM - FUEL INJECTION SYSTEM 1 1.0 5.5
YSTEM - OTHER 1 1.0 o?
ICATING SYSTEM -~ SEALS anD GASKETS 1 1.0 .3
MICATING SYSTEM - OTHER 1 1.0 ol
T SYSTEM - GASKETS 1 1 o0 +0
T SYSTEM = STACKS 1 1.0 .2
E CONTROLS - cOCKPIT -
ATURE CONTRDL ASSEMBLIES 1 1.0 .5
MISCELLANEDUS ACTS Anp CONPITIONS
SSTARVAT ION 35 39,8 26444
EXHAUSTION 17 17.3 24,7
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TABLE 55 ACCIDENTS INYVOLV ING ENGINE FAILURE DR MALFUNCTION
AS A FIRST ACCIDENT TYPE
CONT INENTAL 10-520-&;51C|01E$F9J7K1L ENGINE

TOTAL ACCIDENTS - B4 PER CENT

____________________ OF TOTAL EXPECTED
FREQUENCY ACCIDENTS PER CENT
/ / /

MISMANAGEMENT OF FUEL 20 23.8 18.4
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 18 2l.4 28.2
FAILED TO FOLLOW APPROVED PROCEDURES DIRECTIVES.ETC 4 4,8% o7
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS 4 4 4.B# 1443
ATTEMPTED OPERATION WITH KNOWN DEFICTIENCIES IN EQuUIP 1 1.2 1.0
BECAME LDST/DISDRIENTED 1 1.2 3.1
IMPRDPER,DPERATION oF FLIGHT CONTROLS 1 le2% .2
IMPROPER IN-FLIGHT DECTISIONS OR PLANNING 1 1.2 3.8
INADEQUATE SUPERVISION OF FLIGHT 1 1.2 1.3
LACK OF FAMILIARITY WITH ATRCRAET 1 1.2 1.8
SELECTED UNSUITABLE TERRAIN . 1 le2% «06
IMPROPER STARTING PROCEDURE 1 142% <06
MISIUNDGED DISTANCE AND ALTITUDE 1 1e2% -0

PERSONNEL (MAINTENANCE, SERVICING INSPECTION)

INADEQUATE MATNTENANCT AND INSPECTION

6 Tel 9.1
IMPROPER MA INTEMANCE {MAINTEMANCE PERSONNEL) 4 4 . B% 1.3
IMPROPERLY SERVICED AIRCRAFT [GROUND CREW) 2 2% o3
IMPROPERLY SERVICED AIRCRAFT (OWNER=PILOT) 1 1.2 «8

POWERPLANT

ENGINE STRUCTURE - PISTONs PISTON RIMNGS 10 11.9% 1.9
ENGINE STRUCTURE - CRAMKSHAFT 5 6O% 1.6
ENGINE STRUCTURE = MASTER AND CONNECTING RODS & 4.8 245
ENGINE STRUCTURE - CYLINDER ASSEMBLY 2 2.4 2.1
IGNITION SYSTEM - SPARK PLUG 2 248 1.6
FUEL SYSTEM - FUEL INJECTION SYSTEM 2 2et 49
LURRICATING SYSTEM - FILTERS, SCREENS 2 2 b 2
ENGINE STRUCTURE - OTHER 1 1.2 1.2
IGNITION SYSTEM - OTHER 1 1.2% 03
FUEL SYSTEM - LINES AND FITTINGS 1 1.2 1.0
FUEL SYSTEM - PUMPS 1 1.2 «8
FUEL SYSTEM - RAM AIR ASSEMBLY 1 le2® .2
LUBRICATING SYSTEM - pUMP-PRESSURE 1 la2%

PROPELLER AND ACCESSORIES - RLADES 1 1.2%

ENGINE CONTROLS - COCKPIT - 1 1.2
POWERPLANT*INSTRUMENTS - FUEL OUANTITY GAUGE 1 1.2 1.4
MISCELLANEOUS ACTS AND CONDITIONS
FUEL STARVATION 32 38.1% 2445
FUEL EXHAUSTION 11 13.14 24 48




AS A FIRST ACCIDENT TYPE

TABLE 56 ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION

FRANKLIN é6A4 AND 6AG4 SERIES ENGINE

TOTAL ACCIDENTS - 72

L L L T iy ——

o -

PELOT IN COMMAND
INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING
MISMANAGEMENT OF FUEL
IMPROPER OPERATION OF POWERPLANT + PWRPLANT CONTROLS
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS
ATTEMPTED OPERATION WITH KNOWN DEFICIENCIES IN EQUIP
ATTEMPTED OPERATION BREYOND EXPERIENCE/ABILITY LEVEL
BECAME LOST/DISDRIENTED
LACK OF FAMILIARITY WITH AIRCRAFT
SPONTANEOUS IMPROPER ACTION
MISJUDGED DISTANCE AND SPEED

PERSONNEL (MAINTENANCE, SERVICING,

INADEQUATE MAINTENANCE AND INSPECTION
INPROPER MAINTENANCE (OWNER PERSONNEL)
IMPROPER MAINTENANCE (MAINTENANCE PERSONNEL)

POWERPLANT
ENGINE STRUCTURE - VALVE ASSEMBLIES
IGNITION SYSTEM -~ MAGNEYOES
FUEL SYSTEM - CARBURETOR
ENGINE STRUCTURE — MASTER AND ‘CONNECTING RODS
ENGINE STRUCTURE - CRANKSHAFT
ENGINE STRUCTURE ~ CYLINDER ASSEMBLY
IGNITION SYSTEM - SPARK PLUG
ENGINE STRUCTURE — PISTON, PISTON RINGS .
ENGIMNE STRUCTURE - QOTHER
IGKITION SYSTEM ~ LOW TENSION HIRING
FUEL SYSTEM - LINES AND FITTINGS
FUEL SYSTEM - SELECTOR VALVES
FUEL SYSTEM - FILTERS, STRAINERS, SCREENS
FUEL SYSTEM - PUMPS
LUBRICATING SYSTEM - LINES, HOSES, FITTINGS
POWERPLANT-INSTRUMENTS = FUEL QUANTITY GAUGE

MISCELLANEQUS ACTS AND CONDITIiONS

s e e o . P M o R B S S W L i i

FUEL STARVAT ION
FUEL EXHAUSTION
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PER CENT

. OF TOTAL EXPECTED

FREQUENCY ACCIDENTS PER CENT
/ /

18.14# 29.1
18.1 19.1
15.3 14.5
2-8 1.2
le& 1.0
1.4 ok
les 3.2
l.4 1.9
luo4 o4
lae® =0
18,1% 8.9
Ga2% 6
1.4 l.4
1l1.1% 3.9
6.9% 1.8
5.6 3.4
4.2 2.6
2.8 l.8
2.8 2.2
2.8 l.6
l.4 2.2
1.4 1.3
lete® 0
1.4 1.0
l.4 «8
1.4 «5
l.4 «8
lat b
l.4 le4
30.6 25.5
12.5# 2545




T

TARLE 57 ACCIDENTS INVDLY ING ENGINE FATLURE OR MALFUNCT ION
AS A FIRST ACCIDENT TYPE
PRATT AND WHITMEY MILITARY R=~985 SERIES ENGINE

TOTAL ACCIDENTS = 139 PER CENT
--------------------- OF TOTAL EXPECTE
FREQUENCY ACCIDENTS PER C.EN}

/ /

o o b e

e e e S i e B e

INADEQUATE PREFL IGHY PREPARATION AND/OR PLANNING 37 26.6
MISMANAGEMENT OF FUEL 18 12.9
IMPROPER QOPERATION OF POWERPLANT + PWRPLANT CONTROLS B8 5.8#
IMPROPER IN=FLIGHT DECISIONS OR PLANNING 3 242
IMPROPER IFR OPERATION 2

BECAME LOST/DISORIENTED 1

CONT INUED VER FLIGHT INTOQ ADVERSE WEATHER CONDITIONS 1 o7
IMPROPER OPERATION OF FLIGHT CONTROLS 1

INADEQUATE SUPERVISION OF FLIGHT 1

PHYSICAL IMPAIRMENT 1

PERSONNEL {(MAINTENANCE SERVICING, INSPECTION)
INADEQUATE MA INTENANCE AND INSPECTION 11 T.9
IMPROPERLY SERVICED AIRCRAFT {OWNER-PILOT) 1 o7

POHERPLANT

FUEL SYSTEM - SELECTOR VALVES
FUEL SYSTEM - FILTERS, STRAINERS, SCREENS
PROPELLER AND ACCESSNRIES - OTHER
ENGINE CONTROLS - COCKPIT =
THROTTLE = POWER LEVER ASSEMRLIES 1
MIXTURE CONTROL ASSEMBLIES 1
MISCELLANEQUS - FOREIGN OBJECT DAMAGE 1 «T%
1
1

ENGINE STRUCTURE - CYLINDER ASSEMBLY 15 10.8%
ENGINE STRUCTURE = MASTER AND COMMECTING RODS 8 5 4B
FUEL SYSTEM - CARBURETOR B8 5.8
ENGINE STRUCTURE = BLOWER, IMPELLER ASSEMBLY T 5 0%
ENGINE STRUCTURE - CRANKSHAFT 5 3.6
EMGINE STRUCTURE -~ OTHER 4 2.9
FUEL SYSTEM - VENTS s DRAINS, TANK CAPS 3 242
ENGINE STRUCTURE = PISTON, PISTON RINGS 2 1ot
ENGIME STRUCTURE — VALVE ASSEMBRLIES 2 1.4
FUEL SYSTEM - PUMPS " 2 e
IGNITION SYSTEM - MAGNETOES 1 7
IGNTITION SYSTEM - SPARK PLUG 1 o7
IGNITION SYSTEM - OTHER 1 o T
FUEL SYSTEM - LINES AND FITTINGS 1 o7

1

1

1

MISCELLANEDUS - DETONATION
REDUCTION GEAR ASSEMRLY ~ OTHER

MISCELLANEQUS ACTS AND CONMDITIONS

e i s T -...-—..-—-.--..---.-——-—_—-

FUEL EXHAUSTION 39 28.1
EUEL STARVATION 24 17.3%
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Interrelationship of Causes/Factors

In the previous twosubsections, causes and
related factors of engine-failure accidents for
specific aircraft and engine makes and models
were discussed. In this subsection, the inter.

~ relationship between fifteen frequently cited
 causes/factors is further examined. Table 58 isa
b matrix display of the causes/factors.

Became Lost/Disoriented, This cause/factor
- was cited in 101 engine failure accidents, The
| pilots, after becoming lost, continued to fly
| until their fuel supply was exhausted, which re.
| sulted in 96 engine-failure accidents.

L Improper Operation of Powerplant, Power-
 plant Controls. This cause usually meant the
'g!:‘ilot improperly used or failed to use the anti-
g or de-icing equipment, which led to car-
fburetor icing or  conditions conducive to
 arburetor/induction system icing,

Improper In-flight Decisions or Planning.
This cause/factor was related to other citations,
jruch as the pilot becoming lost/disoriented, mis.
anaging the fyel supply, being inattentive to
fuel supply, miscalculating the fuel supply,

ending up with fuel exhaustion and an
e-failure accident.

(182 accidents), fuel starvation (120
ents}, or fuel exhaustion (563 accidents),
Mismanagement of Fuel, This causal area
¥ related to the pilot not making adequate
t preparations or planning, being inatten-
to the fuel supply, lacking familiarity with
aircraft, miscalculating fuel consumption,
aving the fuel selector positioned between

pd primarily by the piloe making inadequate
ght preparations, mismanaging the fuel,
g improper in-flighe decisions, becoming

disoriented, being inattentive to the fuel
/, and miscalculating the fuel supply.

97

Fuel Starvation,
primarily from the pil
making inad
being inatte
inadequate

Fuel starvation resylted
Ot mismanaging the fuel,
equate preflight Perparations, and
ntive to the fuel supply, along with
maintenance and inspection, and
foreign material affecting normal operations.
Inadequate Maintenance and Inspection.
This cause/factor was closely associated with
fuel starvation, foreign material affecting normal
operations, and mechanical problems such as
material failure, fuel system-carburetor, and ig-
nition system — spark plugs and magnetos.
‘ Improper Maintenance (Maintenance Per-
sonnel). This cause/factor was associated with
improperly installed parts, fuel system — car.
buretor, and fuel starvation.
Engine Structure _ Valve Assemblies,
Fifty-eight of the 130 valve assembly failures
were due to material failure and 19 were due to
inadequate maintenance and inspection.

Engine Structure — Cylinder  Assembly.
Failures of the cylinder assembly were caused
primarily by material failure. Inadequate mainte-

nance and inspection contributed, along with
fatigue fractures.

Engine Structure — Master and Connectin
Rods. The 86 master-and-connecting-rod failures
were due to material failure and fatigue fracture.

Ignition System — Magnetos. The prin-
ciple causes attributed to the magneto failures

were inadequate maintenance and inspection
and material failure,

Ignition System — Spark Plugs. Failure of
the spark plugs was a result of inadequate main-

tenance and inspection, along with carbon de-
posits.

Fuel System — Carburetor. The causes/
factors associated with carburetor failures were
inadequate maintenance and inspection, im.’
proper maintenance by maintenance personnel,
material failure, the engine being loaded-up, and
improper alignment or adjustment, Carburetor
failure contributed to fuel starvation in 44
engine-failure accidents.
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SECTION III

NATURE AND SERIOUSNESS OF THE
SECOND ACCIDENT TYPE INVOLVED

101




The purpose of Section III is to display
graphically the relative seriousness of the type of
accidents which followed engine failure, This
was done by calculating the percentage of times
that each second accident type resulted in fatal
or serious injury to any occupant of the aircraft,
The percentages are shown in Figures 1, 2, and 3
for all fixed-wing, single-engine fixed-wing, and
multiengine fixe -wing aircraft, respectively. For
example, as seen in Figure 1, of the 85 spin
accidents which followed engine failure, 94.19
resulted in death or serious injury. The con-

1

03

clusion to be drawn from Figures 1, 2, and 3 is
that a pilot who experiences an engine failure in
his aircraft and is required to initiate a precau-
tionary or forced landing should do everything
possible to avoid a stail spin, stall spiral, stall, or
uncontrolled collision with ground/water,
because these accidents result in the highest per-
centage of deaths and serious injuries,

The Safety Board has previously examined

and published guidelines relating to forced and
precautionary landings. 5

—— e

5Nau;ional Transportation Safety Board, “Emergency Landing

Techniques in Smal] Fixed-Wing Aircraft,” NTSB-AAS-72-3,

\r‘

e
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s __JOHN H. REED
Chairman

{s/ FRANCIS H. McADAMS
Member

/s/ ISABEL A. BURGESS
Member

fs{ WILLIAM R. HALEY
Member

|
>

- Louis M. Thayer, Member, was not present and did not participate in the adoption of this report.

November 29, 1972 : -,\ "
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APPENDIX A

FIXED-WING AIRCRAFT
U. S. GENERAL AVIATION
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[ABLE A-2 ANALYTIC TABLE APPENDIX A

KIND OF FLYING v$ ATIRCRAFT DAMAGE
ACGCEDENTS TNVOLY ING ENGINE
FATLURE DR MALFUNCTION AS

A FIRSET ACCIDENT TYPE
F IXED-WING AIRCRAFY
Us S. GENERAL AVIATION
1965 - 1969

AIRCRAFT DAMAGE

KIND OF FLYING E;;“;ﬁ;;;';;;“;z;g RECORDS AGCCIDENTS
cavcmzeazz=ass S fiams maz =ams

INSTRUCT [ONAL

puAL 62 251 313 313
saL0 10 103 113 113
CHECK 3 7 10 10
TRAINING 16 150 166 166
HONCOMMERCTAL

PLEASURE 410 1588 1998 1998
PRACTICE 2z 189 21 211
BUSINESS 102 432 534 534
CORPORATE/ EXECUTIVE 15 30 45 45
AERIAL SURVEY 4 4

COMPANY FLEGHT

OTHER 1 2 3
COMMERC1AL

AERIAL APPLICATIUN 27 184 211 211
ASSOCEIATED CROP CONTROL ACTIV ag 170 208 208
FIRE CONTROL 1 1 ?
ASSOCIATED FIRE CONTROL ACTIV 1 1 8

AERIAL MAPP ING/PHOTOGRAPHY 1 5 &

AERIAL ADVERTISING 1 1 2

POWER AND Pl.PELINE PATROL L [ 1

EISH SPOTTING 1 1 2

AIR TAXI-PASSENGER OPERATIONS 37 90 127

AR TAXI-CARGO OPERATIONS 16 25 [

CONSTRUCTION WORK
SCHEDULED PASSENGER SERVICE

SCHEDULED CARGO SERVICE 1 i

NDNSCHEDULEDICHARTER REVENUE
NDNSCﬂEDULED/CHARTER REVENUE
MILITARY CDNTRACT-PASSENGER
MILITARY CONTRACT=CARGO

CDNTRACTICHARTER-CARGD—DDMEST 1 1 2 2
CUNTRACTICHARTER—PASSENGER—DD 1 1 2 2

CONTRACT/CHARTER—CARGU—lNTERN
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TABLE A-4

FIRST PHASE DF OPERATION

s=essecsazzssscoazmasazs
STATIC

STARTING ENGINE/S

IPLING ENGINE/S

ENGINE RUNUP

IDLING ROTORS
PARKED-ENGINES NDT DPERATING
OTHER

TAXE

TO TAKEOFF

FROM LANDING

OTHER

GROUND Tax1 To TAKEOFF
GROUND TAXI FROM LANDING
GROUND TAX1, OTHER
AERIAL TAXI TO TAKEOFF
AERIAL TAXI TO/FROM LANDING
AERIAL TAXI, DTHER
TAKEOFE

RUN

INITIAL CL1MB

VERTICAL

RUNNING

ABDRTED

ABORTED

ABDRTED

OTHER

INELIGHT

CLIME TO CRUISE

NORMAL CRUISE

DESCENDING

HOLD ING

HOVERING

POWER~ON DESCENT
AUTOROTATIVE DESCENT

ACROBATICS

ANALYTIC TABLE APPENDIX A

FIRST PHASE DF OPERATION VS AIRCRAFT DAMAGE
ACCIDENTS INVOLVING ENGINE FAILURE
OR MALFUNCTION AS A FIRST ACCIDENT TYPE
+ 5. GENERAL AVIATION
1965 - 1949

AIRCRAFT DAMAGE
STsEragsSEcaconeEgmsxn RECORDS ACCIDENTS PERCENT

DEST SUBST MIN NONE

BEIZ IErtam mEx oaeg

15 39 54 54 L.25

240 818 1088 1058 24,55

1 1 1 .02

23 L] 10% 109 2.53

326 1404 1730 173¢ 40,18

21 178 19% 199 4.62

i 1 2 2 «05

4 7 11 11 226
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TABLE A-5

TYPE OF ACCIDENT

FEEERrrCEEERsEm

GROUND-WATER LODP-SWERYE
DRAGGED WINGTIP, POD, DR FLOA
HMHEELS=UP LANDING
WHEELS=DOWN LANDING TN WATER
GEAR CIILLAPSED

GEAR RETRACTED

HARD LANDING

NOSE OVER/DOWN

ROLL DVER

OVERSHOOT

UNDERSHOUT

COLLISTION WITH AIRCRAFT

ROTH IN FLIGHT

ONE AIRBORNE

BOTH ON GROUND

COLLISION WITH GRDUND/WATER

CONTROLLED
UNCONTROLLED
OLLIDED TH
WIRES/POLES

TREES

RESIDENCE/S

BUILD ING/ S

FENCE: FENCEPDSTS
ELECTRONIC TOWERS
RUMWAY OR APPROAGH LIGMTS
AIRPORT HAZARD
ANIMALS

CROP

FLAGMAN LDADER
DITCHES

SNOWBANK

PARKED ATRCRAFT

AUTOMOBILE

ANALYTIC TARLE

SECOND ACCIDENT TYPE VS INJURY INDEX
ACCINENTS INVOLVING ENGINE FATLURE
OR MALFUMCTION AS A FIRST ACCTDENT TYPE
FIXED-WING AIKCRAFT
Us S. GENERAL AVIATION

1965 - 1469

INJURY INDEX

EERsTEEERISEEES-EE=n

FATAL SER

ExEas m==

20

24

14

4

28

39

27

20

40

| 3L

11

MIN

28

189

5¢4

135

16

21

65

155

43

49

NONE

Emma

34
2
234
1
667
3

132

27

63

286

172

132

11

1nz

RECORDS

40

292

R94

206

543

33

50

bk

42

2nz

595

la

227

APPENDIX A

ACCIDENTS

40

292

AG0hH

206

583

33

50

47

07

16

227

13

193

15




= A-§ CONTINUED

[PE OF ACCEDENTY
simsmdzunmEEEan

IRTAANK

HJECT

IRD STRIKE

TALL

P LN

PIRAL

USH

JRE_OR EXPLOSTON

N FLIGHT

N GROUND

IRFRAME FAILURE

N FLIGHT

N GROUND

NGEINE TEARAWAY

NGIMNE FAILURE OR MALFUNCTION
ROPELLER/ROTOR FAalLURE
ROPELLER

AL ROTOR

IAIN ROTOR

'ROPELLER/ROTOR ACCIDENT ¥0 P
JET INTAKE/EXHAUST ACCIDENT T
ROPELLER/JETFROTOR BLAST
URBUL ENCE

AL DAMAGE TE AJRCRAFT
_IGHTNING STRIKE

:VASIYE MANEUVER

INCONTROLLED ALTITUDE DEVIATI
JITCHING

1SS ING AIRCRAFT NOT RECOVERE
11SCELLANEDUS, OTHER

INDETERM ENED

LORDS

CIDENTS

ANALYTIC
TNJURY [KDEX
senssEEssEEERIETucxE

FATAL SER MIN NONE

BENAE HEEN EmEE BEEE

1 11 23 &5
4 12 23 1%

L] 50 46 43
b4 17 4
i0 4 3 E

1 1 8
1 3

2 t
1 2

312 461 956 2541

312 4561 956 2581

1ne

TARLE APPENDIX A

HECORDS ACCIDENTS

140 o0
L8 118
227 227
85 85
20 20
109 109
10 10
4 4
3 3
3 3
103 103
6 6
1 1
4310
4310




90° ¢
2l

£0°

Lra ]
95¢

cor
9z
Tt

945
ue

29t yy
£Z61

s0*
L0*

L6°0T
tLy

18*14
(A ¥4

*IVLIGL

€L7%
202

2ot

69°1
€l

go"

og*

88"
8€

0°Z
98

HOLDIVA

AYO93LYD lvHL ¥0d4 IWLOl 3IHL ¥30KN
TYSNYI 3WYS IHL NI HOLIYd Q3Lvis

Q3INIISSV SYM Aw0931vD 1
LN3IJ¥3e ONV ¥34WNN dJH4L

91" :1ed Llchy go* 6¢*1 oo 62°1
L € € k4 7
88*Z s0*€ 0" s8%¢ 22°¢ [1ehd ge*e
#Z1 221 8 #11 o1 o1

oo* £0° €0* oo oo" 0o og*
1 T
19 S6*L Oty £9°E ezl 006 a1y
851 21¢ 9Ll &2t 8E 8z €1
f4% a0* £0* €0 oo* 00" 09*
1 Z 1 T
oe* oo 00 00* ao* oo 00
w1* s¢° £T* €1 ée* 00+ ec*
9 01 g 4 1 13
[0 ge* €0 St ZE*” Ze* aG*
g1 61 T 81 1 T
Ti*ey Eht ey gLl 16%2» g9y 96" 99t 5y
8581 6LL1 oL TLT 491 € el
Z0* so* €0* €0* og* 210 oo*
1 4 T 1
Lo* s0* oo s0°* 2€* oo (4704
€ Z g 1 T
Zi*ot €L°01 0g* 96°6 ST*%1 €6" 1 ee*zi
9ehy 6% [4 i:1:34 i 9 8¢
BET1g 69715 gg*1 Is*is 2ctes Qs 1%°25
teze L9902 (43 090 991 21 €91
25nNv) #TVECL  ¥0ULIvd  3ISNVD *1V10L  HOLO¥4  3Snv)

SINIATIIV TV

¥V X1aNAI Iy

SINIOIDIVY TVLVINON

ATNO FdAL LN3ATIDV L1S¥I4 0L 3Lv3w 03AVI4S Q0 $3snv)
6961 -~ €961
NOILVIAY 1¥HINT9 *S *n
LAvHIYIY ONIM-Q3X]3

SAINI0EIIVY WWivd

JFIND 03LNISIYdIY SI LN3ATIDV 3HL S AH09A4YD
d ONV 3SNY2 v HIDE SIANTIINT LNAAL IOV NY 4f %

VSOV ¥YINITL¥vd LYHL HITHM NI SIN3AI20V 30
IN3ISIY4IY AYODILYD IVSNVI HIVI FLIS0dd0 $3dN91J 3HL

Q3NIWY3ILIANN

SNOANVITNIISIW

NIvHy3L

YAHLEYIN

SITLITNI IV /SAVMYIV/S 1 dDduiY

14¥yJ4010%

$3I80553D23v QNY INIWJINDI/SINIWNYLSNT

SWILSAS

ANV1dY3IH0d

#¥39 ONIONYT

ELEEERNS

TINNOSHId

10714

HOLI¥4/35NV) Qvous

SINJOIIIV vive Z21¢€ SAATCANI
SLN3OI2IY WWLIDE OTE% SIAIOANI

ddALl IN3QIJIV LSHId ¥V S¥Y NOILINNAIVH ¥O FYNVI VI INEIND ONIATDANT SLINIAITOV

279v4 HOLIVY/350¥)

g-y Ig¥l

119



TABLE A-7 CAUSE/FACTOR TAMLE APPENDIX A

ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTIUN AS A FIRST ACCIDENT TYPE N
EIXED-YING AIRCRAFT
U, 5. GENERAL AVIATION '
1965 - 1969
CAUSES DISPLAYED RELATE TO0 FIRST ACCIDENT TYPE anLY

INVOLYES 4310 TOTAL ACCLIDENTS
INVOLVES 312 FATAL ACCIDENTS

EATAL ACCIDENTS NONEATAL ACCIDENTS ALL ACCIDENTS
DETAILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTDR TOTAL
Wk PILOT *%
plLOT TN COMMAND
ATTEMPTED DPERATIUN W/KNOWN SEEICIENCIES IN EQUIPMENT T 1 8 25 5 30 32 6 38
ATTEMPTED QPERATION BEYOND EXPERTENCE/ABLLITY LEVEL 3 3 8 1 9 11 1 12
BECAME LOST/DISORIENTED E] 8 82 1t 93 90 11 101
CONT INUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIGNS 10 1 1 29 4 33 39 5 44
DELAYED 1N ENITIATING GO-ARDUND 3 3 3 3
DIVERTED ATTENTION PROM QPERATION OF AIRCRAFT 4 H [ 4 ? 5
EXCEEDED DESIGN STRESS LIMITS DE AIRCRAFT 1 1 1 1
FAILED TO OBTAIN/MAINTAIN FLYING SPEED % 3 & 6 . L0 10
FAILED TO USE DR INCORRECTLY USED MISC EQUIPMENT 2 2 8 8 in 10
FALLED TO FDLLOW APPROVED PROCEDURES, DIRECTIVES ETC 1 1 30 & 36 31 [ 37
{MPROPER OPERATION OF POMERPLANT + POWERPLANT CONTROLS 27 27 477 4717 504 504
{MPROPER QPERATION OF FLIGHT CONTROLS 1 1 7 7 8 1
IMPROPER IFR DOPERATION 1 1 3 3 @ 4
[HPROPER 1N=FLIGHT DEC1510NS OR PLANNING 14 14 106 7 113 120 7 127
1MPROPER COMPENSATION FOR WIND CONDITIONS 1 1 1 1
INADEQUATE PREFLIGHT PREFARATION AND/DR PLANNING 61 3 23 865 5 870 926 ) 934
INADEQUATE SUPERVISION OF FL1GHT 2 2 62 62 b4 &4
LACK DF FAMILIARLTY WITH ALRCRAFT 4 [ 10 24 P L 33 31 (13
MISMANAGEMENT OF FUEL 59 59 555 1 558 614 1 615
EXERCIGED POOR JUDGMENT 4 4 31 31 35 35
CPERATED CARELESSLY 1 i 2 1 1 2
SELECTED UNSUITABLE TERRAIN 3 3 3 3
IMPROPER STARTING PROCEDURES 1 1 3 3 4 &
INITIATED FLIGHT IN ADVERSE WEATHER CONDITIONS 1 1 1 1
SPONTANEOUS— [MPROPER ACTSON 14 14 14 14
MI5JUDGED DISTANCEs SPEED. AND ALTITUDE 1 1 1 1
M1SJUDGED DISTANCE AND SPEED 1 1 1 1
MISJUDGED DISTANCE 1 1 1 1
WISJUDGED DISTANCE AND ALTITUDE 1 1 L1 1
M1SJUDGER SPEED AND ALTITUDE 1 1 1 1
MISJUDGED SPEED 1 1 1 1
MISJUOGED ALTITUOE 2 2 2 2
INADEQUATE TRAINING OF STUDENT 1 1 1 1
MISUNDERSTANDING OF URDERS CR INSTRUCTIONS 1 1 1 1
INCAPACITATION 1 ’ 1 1 1
PHYSTCAL THPAIRMENT & 1 7 3 3 9 1 10
SPATIAL DISORIENTATION 1 1 2 2 3 3
PSYCHOLOGICAL CONDITIOM 1 1 1 1 z 2
WISUSED OR FAILED TO USE FLAPS 3 3 3 3
SELECTED WRONG RUNWAY RELATIVE TO EXISTING WIND 1 1 11 1
FAILED TO ABORT TAKEQEF 5 § 1 1 [ 6
FATLED TG INITIATE GU=ARQUND 1 1 1 1
DIRECT ENTRIES 1 1 37 12 13 13
SUBTOTAL 224 La 238 2380 T4 2454 2604 ap 2692
¢oP1LOT
EATLED TO OBTAIN/MAINTAIN ELYING SPEED H H 7
[MPROPER OPERATION OF POWERPLANT + POWERPLAMT CONTROLS 1 1 1
INADEQUATE PREFLIGHT FREPARATION AND/OR PLANNING 1 1 1
DIRECT ENTRIES 1 1 1

SURTOTAL

]
o
w

pDUAL STUDENT

DELAYED ACLTION IN ABOUTING TAKEOFF 1

NELAYED IN INITIATING GOD=AROUND 1 1 1
FALLED TO EXTEND LANDING GEAR 1
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TABLE A-7 CONTINUED
DUAL STUDENT (CONT {MUED)

FAILED TD OBTAIN/MAINTAIN FLYING SPEED

IMPROPER OPERATION OF POWERPLANT + POWERPLANT CONTROLS
IMPROPER LEVEL OFF

INADEQUATE PREFLIGHT PREPARATION AND/DR FLANNING

LACK OF FAMILIARITY WITH ATRCRAFT

HISMANAGEMENT DR FUEL

SPUNTANEGUS—IMPRUPER ACTION

MISUNDERSTAND ING DF DRDERS 0k INSTRUCTIONS

FAILED TO MAINTALIN DIRECTIONAL CONTROL

SUBTOTAL

CHECK PILaT
INADEQUATE SUPERVISION DF FLIGHT

SUBTOT AL
*= PERSONMEL s#

FLIGHT INSTRUCTOR
INADEQUATE SUPERVISION oF FLIGHT
INADEQUATE TRAINEING OF STUDENT

INADEQUATE INSPECTION OF AIRCRAFT(MAINTENANCE PERSONNEL )
INRDEQUATE INSPECTIDN BF ACFTIDWNER=P ILOT PERSONNEL )
INADEQUATE HAINTENANCE AND INSPECTION
OTHER
UNK /NR

DPERAT FONAL SUPERVISORY PERSONNEL

INADEQUATE SUPERVISION OF FLIGHT CREW
FAILURE TQ PROVIDE ADER DIRECTIvVES, MANUALS, EQUIPMENT
DEFICIENCY, COMPANY MAINTAINED EQMT, SERV, REGULATIGNS
HEATHER PERSONNEL
INCORRECT WEATHER FORECAST
INCOMPLETE WEATHER REPORT
!NADEQUATEI!NCDRREET WEATHER BRIEFING
TRAFFIC CONTROL PERSONNEL
FAILURE 70 ADVISE OF UNSAFE AIRPORT CONDITION
AIRPORT SUPERVISDRY PERSONNEL
IMPROPER MAINTENANCE—A!RPDRT FACILITIES
FAILURE TO NOTIRY OF UNSAFE LOMDITTON
TMPROPER INSPECTION DF FACILITIES
OTHER
AJRWAYS FACILITIES PERSOMNEL
PRUDUCTIGN—DESIGN
SUBSTANDARE RUALITY ConTROL
INCORRECT FACTORY INSTALLATION
PODR/ INADEQUATE DESIGN
OTHER

M]SCELLANEDUS-PERSGNNEL
PASSENGER
OTHER
DIRECT ENTREES
TRIRD PILQT
FLIGHT ENGINEER
DISPATCHING
SUBTOTAL

*% AIRFRAME #x

WINGS
| RRACING WIRES, STRyTS

FUSELAGE

DDORS, DDOR FRAMES
HINDSHIELDS, wINpOWS, CANDPIES

CAUSE/FACTOR TABLE

FATAL ACCIDENTS

CAUSE  FACTOR ToraL

1 1
1 1
s 5
3 3
1 1

L2 2

1 1

25 4 29

1

¥ ]
1 1
1 1
1 1
1 1
1 1

42 6 48
1 1

121

NONFATAL ACCIDENTS

CAUSE

—
NP e s

4“9

W

L

405

FACTOR

-

NN

33

TOTaL

I

—
L s Ll R XY

v
-

[ X))

- g

Ll - R

LT ]

%38

—

CAUSE

Ld
W N

—
ARG

49

-~ N

46
20

11
3
287

-

o b

N b g

447

APPENDTX A

ALL ACCIDENTS

FACTOR

W o

L3 NN

s

—

L)

39

TOTAL

- N
BN =N U

e
—

N o e

e b g

s
WO oo

LY

486

o




TABLE A-7 CONTINUED CAUSE/FACTOR TABLE

APPENDIX A
AIRFRAME {CONTINUED)
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS
GCAUSE FACTODR TOTAL CAUSE FACTOR TOTAL CAUSF FACTOR TOTAL
LANDING GEAR
NORMAL RETRACTION/EXTENSION ASSEMBLY 1 1 1 1
LANDING GEAR WARNING AND FINDICATING CDMPONENTS 1 1 1 1
ELIGHT CONTROL SURFACES
AILERON, SURFACES ATTACHMENTS 1 1 1 1
SUBTDTAL 2 2 3 1 £ S 1 &
*% POWERPLANT *%
ENGINE STRUCTURE
CRANKCASE ] & 5 L]
CRANKSHAFT 2 -4 S4 1 55 56 i 5T
MASTER AND CONNECTING ROOS [} & 80 80 a6 a6
CYLINDER ASSEMBLY 3 1 4 68 &8 Tl 1 T2
PISTONy PISTON RINGS & 1 7 62 1 &3 &8 2 70
VALVE ASSEMBLIES & & 122 L 124 129 1 130
BLOWER, IMPELLER ASSEMALY 14 14 L4 14
MOUNT AND VIBRATION 1SOLATORS 1 1 1 1
DTHER 5 5 36 36 41 41
IGRITION SYSTEM
MAGNETDES & 1 7 55 2 57 &l 3 64
OISTRIBUTOR 1 1 1 1 2 2
SPARK PLUG a 1 9 41 3 44 49 4 53
coILs 1 1 1 1
LOW TENSION WERING 2 2 2 2
HIGH TENSION WIRING 1 1 1 1
IGNITION HARNESSs SHIELDING 7 1 8 7 1 ]
SHITCHES 3 3 3 3
LEADS 1 1 3 3 & &
OTHER z 2 2 2
FUEL SYSTEM
TARKS 11 4 15 11 4 15
LINES AND FITTINGS 3 3 29 2 31 32 2 34
SELECTOR VALVES & 4 21 4 23 25 z 27
FILTERS, STRAINERS, SCREENS 2 4 14 i 15 16 1 L7
PRIMING SYSTEM 2 2 2 . 2 & 4
CARBURETOR 10 10 91 1 92 101 1 102
PUMPS 6 & 21 1 22 27 1 28
FUEL INJECTION SYSTEM 4 & 12 1 13 16 1 17
VENTS, DRAINSs TANX CAPS 1 1 39 B 47 40 8 4B
RAM AIR ASSEMBLY 6 & 6
OTHER 1 1 & [ 7
LUBRICATING SYSTEM
LINES, HOSESs FITTINGS 18 1 19 18 1 19
VALVES 2 2 2 2
FILTERS, SCREEHS 8 8 ] 8
PUMP-PRESSURE 5 5 5 5
PUMPS—SCAVENGER 2 2 2 2
QIL COOLERS 4 4 & 4
MAGNETIC PLUGS 1 1 3 1
SEALS AND GASKETS 11 11 11 11
OTHER 13 1 14 13 1 14
COOLING SYSTEM
RAFFLES 1 1 1
OTHER 1 1 1 1
PROPELLER AND ACCESSORIES
BLADES 1 1 1 1
HYDRAULIC PLITCH CONTROL MECHANISH 1 1 1 1
OTHER 1 1 2 2 3 3
EXHAUST SYSTEM
MANIFOLEDS 3 3 3 3
MUFFLERS 1 1 14 1 15 15 1 16
GASKETS 1 1 1 1
STACKS L] & o &
BAFFLES E] 3 3 3
ENGINE ACCESSORIES
STARTERS 1 1 1 1
DTHER 1 1 1 1
ENGINE CONTROLS-COCKPIT
THROTTLE-POWER LEVER ASSEMBLIES 1 1 28 1 29 26 1 30
MIXTURE CONTROL ASSEMBLIES 1 1 16 1& 17 17
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TABLE A-7 CONTINUED

POKERPLANT (CONT INUED)

INDUCTION AIR, PREHEAT CONTROLS
OTHER
POWERPLANT = INSTRUMENTS
FUEL QUANTITY GAUGE
KISCELLANEOUS
POHERPLANT FAILURE FOR UNDETERMINED REASONS
BIRD INGESTIiON
FOREIGN OBJECT DaMAGE
COMPRESSOR STALLS
DETONATION
OTHER
DIRECT ENTRIES
REDUCTION GEAR ASSEMBLY
GEARSy ACCESSORY DRIVE
OTHER

COMPRESSOR ASSEMBLY
OTHER
COMBUSTION ASSEMBLY
TURBINE ASSEMBLY
ALCESSORY DRIVE ASSEMBLY
LUBRICATING SYSTEM
FUEL SYSTEM
OTHER
SAFETY SYSTEM
IGNITION SYSTEM
TORQUEMET ER
A& BLEED
EXHAUST SYSTEM
THRUST REVERSER
OTHER
FROPELLER SYSTEM
GOVERNOR
CONSTANT SPEED DRIVE
GOVERNOR VALVE
POWER LEVER
CABLE
PROPELLER LEVER
REVERSE THRUSY LEVER
ENGINE ENDICATING EQUIPMENT
TACHOMETER
ENGINE INSTALLATION

SUBTQTAL
¥ SYSTEMS *%

ELECTRICAL SYSTEM
BATTERIES
GENERATORS/ALTERNATORS
HYDRAULIC SYSTEM
FLIGHT CONTROL SYSTEMS
ANTI=ICING, DE=ICING SYSTEMS
CARBURETOR DE=ICING SYSTEM
COTHER
ATR CONDITIOMy HEATING AND PRESSURIZATIGN
CABIN TEMP CONTROL AND TEMP INDILATING SYSTEM
AUTO PELOT
FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
OXYGEN SYSTEM
OTHER SYSTEMS

SUBTOTAL
#% [MSTRUMENTS/EQUIPMENT AND ACCESSORIES #%

FLIGHT AND NAVIGATION INSTRUMENTS
COMPASS .

COMMUNLCATIONS AND MAVIGAT 10N EQUIPHENT
TRANSMITTERS AND/OR RECE1VERS
VOR RECEIVERS
COMPASS RECEIVERS

CAUSE/FACTOR TABLE

FATAL ACCIDENTS

CAUSE FACTOR TOTAL

1 i

10 70
1 1

3 3

1 1
158 5 161
1 1

1 1

1 1

123

NONFATAL ACCIDE

CAUSE

-

T62

L
(=R ]

-

1790

N

———

FACTOR TOTAL

&0 b

762

e

-

T4 1864

s

w i
Lot I

APPENDTX 4

ALL ACCIDENTS

CAUSE

B32

WO ey

—r

1944

0y —

4]

79

u

FACTOR TOTAL

2025

L

21

N



TABLE A-7 CONTINUED

INSTRUHENTSIEUUIPMENT‘AND ACCESSORIES {CONTINVED)

OTHER )
MISCELLANEQUS EQUIPMENT
SPRAY, DUSTING EDUIPHENT

SUBTOTAL
x% A!RPDR!SIA!RHAYSIFACILITIES ag

AIRPORT FACILITIES
AIRPORT COND1T1ONS
SNOW 0N RUNWAY
ALRWAYS FACILITIES

SUBTOTAL
s WEATHER ¥%

LOW LEELING

RAIN

FOG

SNOW

1CING CDNDITIONS—INCLUDES SLEETy FREEZING RALNy ETC
CONDITIONS CONDUCIVE 7O CARB/INDUC TION SYSTEM ICING
UNFAVORABLE WIND ENNCETTONS

TURBULENCE Y ASSOCIATED W /CLOUDS, THUNDERSTORMS
DOWMDRAFTS UPDRAFTS

LOCAL WHIRLWIND

ADVERSE WINDS ALOFT

HIGH TEMPERATURE

OBSTRUCTIONS TO vISION

H1GH DENSITY ALT1TUDE

THUNDERSTORM ACTIVITY

OTHER

SUBTOTAL
25 TERRAIN %%

WET, SOFT GROUND
SNOW-COVERED

SUBTOTAL
% MISCELLANEDUS #%

pIRD COLLISION

EVASIVE MANEUVER TO av01D COLLISION
UNOUALIFIED PERSON OPERATED AERCRAFT
SABDTAGE

FOREIGN MATERLAL AFFECTING NORMAL DPERATIONS
UNDETERMIENED

DIRECT ENTRIES

SuBTOTAL

GRAND TOTAL
wx MISCELLANEOUS ACTS» CONDITIONS *#

ANT1-1CING/DELICING EQUEP-1MPROPER OPER. (F/FALILED TO USE
CHECKLIST-FAILED TO USE

CREM COORD INAT 1ON-PGOR

D}SREGARO aF GDal OPERATING PRACTICE

IMPROPER EMERGENCY PROCEDURES

FEATHERED WRONG ENGIRE

INS?RUNENTS-MISREAD OR FAILEO TO READ

SEAT BELT NODT EASTENED

NOT ALLIGNED WITH RUNWAY /INTENDED LANDING AREA
UNWARRANTED LOW FLYING

INATTENTIVE TD FUEL SUPPLY

CAUSE/FACTOR TABLE

FATAL ACCIDENTS

CAUSE

N

e

1%

-

14

459

16

-

13

124

FACTOR TOTAL

15 16
5 5
-] &
S 7
3 T

13 22
L i
1 2

1

z 2

1 1

F4 2

2 2

55 T4
Y

&

1

14

81 540
1 17
1 2

1
1 1
2 in
1
1 14

NONFATAL ACCIDENTS

W

w

150

115

FACTOR

—pWE N

z11

-

TOTAL

12

5341

403

APPENDTX A

ALL ACCIDENTS

N

12
142

-

169

G o e

132

5386

413

D R

128

—r o

266

—

435




TABLE A~7 CONTINUED
HISCELLANEOUS ACTSs CONDITIONS (CONT INVED)

PREMATURE FLAP RETRACTION
POGRLY PtANNED APBROACH

HISCALCULATED FUEL CONSUMPTEON
JETTISONED o gap

STOLEN DR UNAUTHORIZED ysg OF AIRCRAFT
LANDED DN FoaMep RUNKAY

IMPROPERLY SECURED

BOGUS PART

ELECTRICAL FALLURE

ENSINE Lpapep ug

FATIGUE FRACTYRE

FUEL GRADE~ IMPROPER

TMPROPER GRADE OIL-LUBRICATING SYSTEM
RPM—UNCDNTRULLABLE-DVERSPEED
WINDSHIELD, DIRTY, FoGGY, ETC-RESTRICTED VISION
WRONG PART

IMPROPER ALIGNMENT/ADJUSTMENT

FATLURE OF Twp gR MORE ENGINES
SEPARATION [N FLIGHT

FIRE IN ENGEINE

CDRRDDEDICORRDSIGN

CONGESTED FRAFFIC-PATTERN

PILOT FaTIGug

FUEL EXHAUST [gN

FUEL CDNTAMINATIDN—EXCLUSIVE OF WATER IN FUgL
ALCOHOL I¢ IMPATRMENT QF EFFICIENCY aAND JUDGMENT
HYPOXIA

CARBON MONOXIDE POISON NG

ICE~IN FUEL

TCE-ENGINE

ICE-CARBURETDR

ICE-PROPELLER

AIRFRAME JCE

ICE=-WINDSHIELD

TMPROPERLY LOADED AIRCRAFT-WEIGHT—ANDIDR CG
LACK oF LUBR]CATIUN-SPECIFIC PART, NDT s5YS5TEM
0L EKHﬂUST[DN—ENBINE LUBRICATION SYSTEM
oI EXHAUSTIDN-PRUPELLER SYSTEM

orL CONTAMENAT 10N

SIMULATED CONDITIONS

FUEL SIPHON]ING

WATER IN FUgL

AIRCRAFT CAME Tg REST IN WATER

FROZEN, MDISTURE

MISSING

TOUCH AND G LANDING

OVERLOAD FATLURE

MATERTAL FATLURE

FUEL STarvaTION

0IL STARVAT]ON

[MPROPER CLEARANCE-TDLERANCE

FUEL sElecTpR POSIT JONED BETWEEN TaNKS
FIRE OF UNDETERMINED ORIGIN

UNAPPROVED MOOIFICAT jon
lMPRDPER/INADEQUATE VENT ING

ACTION, LACK oF

POOR WELD

PREVIOUS DAMAGE

LEAK/LEAKAGE

LOW FLUID LEvEL

ARC ING

0K COMPRESS ION

IOWNK IND

ARBON REFOSITS

ANDED IN CONSTRUCTIGH AREA

VER TORGUED

NDER TORGQUED

OGSE, PART/FITTING

ENT

INDING
JRNED
1AFFED

CAUSE/FagTOR TABLE

FATAL ACCTDENTS

CAUSE

w N

@ b

18
T3

FACTOR

TOTAL

-+
W

—
mmmnm.-.m-—qz~n-._-

-
O

17

(LN

19
15

10

oW g

NONFATAL ACCIDENTS

CAUSE

333

FACTOR

-~ W

Ko

o

[NEN

TOTAL

153

w ~
=R

—_
oo

CAUSE

[

APPENDIX A

ALL ACCIDENTS

FACTOR

e
Wi 2o

-
i

Ny

]

L AN NN N W

o LR

-
e U

oo MNP W

-

TOTaAL

170




TABLE A-7 CONTINUED

MISCELLANEQUS ACTSe CONDITIONS {CONTLNUED)

COLLAPSED

CRDSSED

OETERIDRATED
DISCDONNECTED
EXCESSIVE

ERRATIC

FRICTION: EXCESSIVE
GRDUNDED

HIGH VOLTAGE BRE AKDOWN
[MPROPERLY INSTALLED
JAMMED

DBSTRUGTED

OPEN

DUT DF BALANCE
QVERHEATED

PINCHE®D

EXCESSIVE PRESSURE
PRESSURE TOO LDW
PRESSURE s NONE
SCORED

SHEARED

STICKING

$TRIPPED

STUCLK

EXCESSIVE TEMPERATURE
vIBRATIONs EXCESSIVE
WARPED

[CE- INDUCT ION

pLRECT ENTRY CAUSES

PlLDT—!MPROPERLY EXECUTED EMERGENCY LANDENG
P]LDY-INCAPAC[TATIDN CAUSED BY DRUGS

PWR PLT-LEFT CRANKSHAFT 1DLER GEAR CAP SCREW FAILD
PWR PLT-0IL STARVATION FOR UNDETERMINED REASON
MWISG-WATER ERDZE IN FUEL SELECTOR BLOCKING FLOM
P]LDT-INADVERTENTLY TURNED MAGNETD syITCH OFF

pWR PLT-ENGINE CRANKCASE BREATHER PLUGGED BY 1CE
PERSGNNEL-!HPRDPERLY SECURED DIL FILLER CAP.

PHR PLT-RE-INGEST]UN Df EXHAUST GAS

PWR PLT-SLUSH ENTERED CARBURETDR AR INTAKE SCOOP.
PWR PLT-FUEL S1PHONED OUT FROM DEFORMED TANK VENT.
PHR PLT-CARR +FLOAT IMPROPERLY [NSTALLED;STICKING.
PUR PLT=-1MPROPER CARBURETODR INSTALLED.

PWR pPLT- IMPRDPER FUEL GAUGE INSTALLED.

pyR PLT-SEAL DN 0IL FILTER IMPROPERLY INSTALLED»
p1LOT~TOOK OFF WETH TURBO SUPERCHARGER S FULL 800ST
PILUT—INADVERTENTLY ACTUATED M1XTURE GONTROL

PWR PLT-ACELERATOR PUMP JAMMED BY pUST COVER.

WP pLT-IMPROPERLY RIGGED MIXTURE CONTROL »

PHR PLT-FATIGUE FAILURE OF CARB HEAT COMTROL.
PILOT-ATYEMPTED FLIGHT WITH AUTOMOBILE FUEL.

PpWR PLT-MATERIAL FAILURECAM REDUCTION GEAR ASSEMB
PHR PLT-CARBURETOR NEEDLE VALVE STUCK

PHR PLE~THAOTTLE CONTROL BINDENG IN CABLE HDUSLNG.
PUR PLT-EXCESSIVE CARBON QEPDSITS OM SPARK PLUGS.
M1SC-FUEL SELECTDR MOVED OFF FULL OPEN POSITION
PHR PLT-FATIGUE FAILURE OF NUMAER 1 LYLINDER «

pWR PLT-LEFT ENGENE COUNTERWE 1GHT ATTACHMENT FAILD
PWR PLT-CARBURETOR MEEOLE VALVE STUCK .

PWR PLT-CAM REDUCT 1NN GEAR FALLED.

WI%C-CARBURET DR HEAT CONTROL ARACKET FAILED

PWR PLT~FUEL STARVAT ION FOR UNDETERMINED REASON
PWR PLT-FUEL STRAYATION FOR AN UNDETERMINED REASON
PWR PLT-PARTIAL pWR LOSS FRONT ENGINE CAUSE UNKNOW
PHR PLT-ROTH MAIN FUEL CAPS LODSF,FUEL SYPHONING
PHR PLT-UNWANT ED FEATHER NO 1 PROP UNDET REASONs
puR PLT-ENGINES WOULDNT AIRSTART.REASON 15 UNKNOWN
PWR PLT-RIGHT ENG. A1R FILTER BOX RLOCKED BY SNOW.

CAUSE/FACTOR TABLE

FATAL AGCCIDENTS

CAUSE FACTOR TOTAL

-
-
N

n N
RO

N
-

126

NONFATAL ACCIDENTS

CAUSE

-
W W R W

[
- 0=

-
PO B

—
——p o

'3

ACTOR

-

14

-

o

FS

TOTAL

APPENDIX A .

TOTAL

CAUSE FACTOR

[ 1 7
i 1
L] 2 7
13 2 15
& &
2 14 16
1 1
5 5
1 1
21 4 3
A
Fat 1 2
1

i 2

14 1 1
1

&

11 2 1
e 2 1
L

8

B 4

1

11 3

& 4

4 4

1

F4



“TABLE A-7 CONTINUED

CAUSE/FACTOR TABLE

AFPENDITY A
DIRECT ENTRY CAUSES (CONT iNUED)

MISC~DESCENT WAS TOD §TEEP PRECLUDING FUEL Fraw

PHR PLY-CAMSHAFT DRIVE GEaAR BOLTS FalLFp,

PERSONNEL—TRI*PACER OWNERS HANORDOK INADEQUATE,

PHR PLT-NO GASKET N, 3 CYLINDER ROCKER BOX Cover,
RCE

PHR PLY-EXCESSTyE FUEL CDNSUMPTION.CAUSE UNCETERMN
PILDT-PDSITIONED MIXTURE CONTROL To lDLE—CUT*DFF.
PR PLT=INTAKE MANIFOLD CRACKED,

PHR PLT-DETUNAT]DN IN ALL CYLINDERS,

PHR PLT=pUE( STARVATION FoRr UNDEYERMINED CAUSE,
PHR PLT-0 FILLER Cap MISSING, -~

PILOT-LEG STRUCK anp TURNED FLE) SELECTR VALYE DFF
PHR PLT=THROTTLE HOUSING BROKE FORWARD DE FIREWALL

PILOT-DID Not MONITOR REAR ENG lNSTRUMéNTS.
PHR PLT-EXCESSIVE FUEL CONSUMPT LoN CAUSE NOT DTRMD
= OFF,

DIRECT eNTRY CAUSES ARe CARRIED unneg THEIR APPROPRIATE
LAUSAL CATEGORIES AND ARE INCLUDED IN THE TOTALS
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CAUSE/FACTOR TARLE

ACCIDENT Tveg

TABLE A-9
ACCIDENTS INVOLVING ENGINE FALLURE BR MALFUNCTTUN A 4 FIRST
FIXED=WING AIRCRAFT
Us S, GENERAL AVIATION
1965 = 1949
CAUSES DISPLAYED RELATE TO FIRsT AND SECOND ACCIDENT YYPES

INVOLVES 4310 TOTAL ACCIDENTS
INvOLVES 312 FaTaAL ACCIDENTS

FATAL ACCIOENTS

CAUSE  FaCTOR

DETAILED CAUSE/FACTOR

= PILOT %=

PILOT IN coMManD
ATTEMPTED DPERATEON W/KNOWN DEFICIENCIES IN EourpMENT
ATTEMPTED DPERATION Beyomn EXPEREENCE/ARILITY Levey
RECAME LDST/DISORIENTED
CONTINUED VER FLIGHT Inrn ADVERSE WEATHER CONDITIONS
DELAYEO ACTION IN aRORTING TAKEOFF
DELAYED IN INTTIATING 6N-ARUND
DIVERTED ATTENTIUN FROm
EXCEEDED DESIGN sTRegs LIMITS OF ATRCRAFT 2
FAILED TO EXTEND LANGING GEaR
FAILED TD KETRACT LANDING GEAR
RETRACTED GEAR PREMATURELY
INADVERTENTLY HETRACTED GEaR
FAILED TO SEE AND AVOID 0THER AIRCRAFT F
FATILED TN SEE anD AVOID paoEC TS OR ORSTRUCTIgNS :
FAILED TO OBTAIN/MAINTALN FLYING SPEED 129
FALLED 10 usE 08 INCDRRECT, Y USED MISC EQUIPMENT 2
FAILED TO FOLLOW 4PPROVED PROCEDURES, DIRECTIVES ev¢ 2
IMPROPER OPERATION DF POWERPLANT + POWERPLANT CONTROLS 29
|MPROPER OPERATION 0F nrAxEs AND/DR FLIGHT CONTROLS
IMPROPER DPERATION OF F|IoHT CONTRDLS 6
PREMATURE LIFT nfg
IMPROPER LEVEL OFf 2
[MPROPER TFR  DPERAT [ON 2

TMEROPER IN~FLIGHT DECTSTONS OR PLANNING 2y
IMPROPER COMPENSAT 10N FOR WEND CONDITIONS

INAOEQUATE PREFL 1GHT PREPARATION AND/OR PLANMING b4 4
INADEQUATE SUPERVISION DF FLIGHT 11

LACK OF FAMILIARITY wiTh BIRCRAFT 8 3
MISMANAGEMENT OF Fug( 59
EXERCISER PDOR JuhGMENT
OPERATED CARELESSL Yy
SELECTED UNSUTTABLE TeRRaTN z
[MPROPER STARTING eROCEDURES 1
FAILED 70 ASSURE THE GRar wasg DOWN &ND _OCKED

INITIATED FUIGHT in ADVERSE WEATHER CONDETI QNS
SPONTANEOUS-TMPRGPER ACT [on

MISJUDGED DIsTaNCE, spegp, AND ALTITUDE
MISJUDGED DISTANCE AND SPEEn

MISJUDGED DISTANCE

MISJUDGED DISTANCE AND ALTITUDE

MISJUDGED SPEED aND aLT]Tupe

MISJIUDGED Speep

MISJUDGED ALTITUDE anp CLEARANCE

MISJUDGED ALTITuDE 4
MISJUDGED CLEARANCE

TNADEOUATE TRAINING OF sTupenT

MISUNDERSTANDING OF pRpERs R INSTRUCTIONS

TMPROPER RECOVERY FrOM BOUNCED 1ANDING

INCAPAL ITAT fon

PHYSICAL IMPaIRmenT 8 I
SPATIAL DISORIENTAT fimy 3
BSYCHOLDGICAL ConniT oy 1
HISUSED OR FATLED Tp yog FLAPS 1

FAMED TO MAINTAIN DIRECTIONAL conTrOL 1

SELECTED WRONG RUNWaY RELATIVE T0 EXISTING winp 1
FAILED TO AWDRT Takegre 6

FAILED TD INITIATE Gowarounn

DIRECT ENTRIES 3
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TABLE A-9 CONTINUED CAUSE/FACTOR TARLE AFPENDTX A

PILOT N COMBAND {CONT INUED }
PATAL ACCIDENTS NONFATAL ACCIDENTS

ALL BCCIRENTS

CAUSE FACTOR TOTAL CAUSE FALTOR TOTAL CAUSE FACTOR TOTAL

SUBTOTAL “23 21 ELL] 3025 91 3116 3448 11z 3560

copiLeaY
FAILED TO DRTALM/MATNTAIN FLYING SPEED
TMPROPER DPERAT 10N OF POWERPLANT + POWERPLANT CONTROLS
[NADEQUATE PREFLIGHT PREPARATION AND/OR PLANNLNG
LACK DF FAMILTARITY WITH ALRCRAFT
CONTROL INTERFERENCE
DIRECT ENTRIES

R
R i
e
——

SUBTOTAL 8 8

@«
S

puat STUDENT
DELAYED ACTION IN ARDRTING TAREOFF
DELAYED IN INFT1ATING GO-AROUND
EALILED TO EXTEND LANDING GEAR
TNADVERTENTLY RETRACTED GEAR
EAILED TGO SEE AND aynlD DBJECTS ok DRSTRUCTIUNS 1 1
FAILED TO DBRTAIN/MAINTAIN FLYING SPEED 12 12
1MPROPER OPERATION OF POMERPLANT + POWERPLANT CONTROLS
iMPROPER OPERAT 10N OF BRAKES AND/OR FLIGHT CONTROLS
IMPROPER LEVEL OFF
IMPROPER IN-FL1GHT DELTSIONS OR PLANNING
THADEQUATE PREFL IGHT PREPARATION ANDJOR PLANNING
INADEQUATE SUPERVISION OF FLIGHT
LACK DF FAMILIARITY WITH AIRCRAFT 1
MESMANAGEMENT DF FUEL
FATLURE TO REL TNQUISH CONTROL
SPDNTANEDUS-IMPROPER ACTTON
M]5JUDGED DI1STANCE AND ALTITUDE
MISJUDGED SPEED AND ALTITUDE
MI1SUNDERSTANDING NF DRDERS OR INSTRUCTIONS
M1SUSED DR FAILED T0 USE FLAPS 1 1
FAILED 10 MAINTAIN DERECTIDNAL CONTROL
FAILED TC ARDRT TAKEQFF

oo
R
P

N
o
e MR RN

NIRRT R
~o—
LSRN

o

W N R
-
-

—
e N A

EXRS )

SUBTOTAL 13 1 14

®
o
[~
®
£
L
-0
rS

CHECK PILOT
INADEQUATE SUPERVLISIDN OF FLIGHT 1 1 5 5 &

SUBTOTAL 1 1 5 5 L)
st PERSONNEL **

FLEIGHT INSTRUCTAR
INADEUUATE SUPERVISION OF FLIGNT
INADEQUATE TRALNING DF STUDENT
DIRECT ENTRIES
Ma INTENANCE » SERVIC LMG INSPECTION
1MPROPER MAIN?ENANCE(HAINTENANEE PERSDNNEL)
FMPROPER Hh[NTENANCEleNER PERSONNEL)
{MPROPERLY SERYICED AIRCRAF T | GRDUND CREW? 9 2 11 9
[MPROPERLY SERVICED AlRCRAFTInNNER—PlLDTi 1 23 2 25 24
INADEQUATE INSPECTION OF AlRCRAFTiMthTENANCE PERSONNEL } 2
INADEQUATE LNSPECTION OF ACFT{OWNER-P1LO% PERSNNNEL } 1
INADEQUATE MA TNTENANCE AND IHSPECTION 25 265 13 278 290 7
OTHER 2 2
UNK /NR 1 1 1
DPERAT [UNAL SUPERVISORY PERSONNEL
INADEQUATE FLIGHT TRAIN[NG—PROCEDURES 1 1
INADEQUATE SUPERVISION NF FLIGHT CREW 1 1
FAILURE TOD PROVIGE ADER DIRECTIVES MANUALS, EOUIPHENT
OEFICIENCY s COMPANY WMAINTAINED EQMT. SERVy REGULATIONS
WEATHER PERSONNEL
1HCORRECT WEATHER FORECAST 1 1 1 1 1 1
INCOMPLETE WEATHER REPORT 1
anDEDUATEf]NEURRECT WEATHER AR EF [NG 1 1 1
TRAEF JC CONTROL PERSONNEL
FAILURE YO AQVISE DF UNSAFE ATRPDRT CONDITION 1 1 1
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TABLE A-9 CONTINUED

PERSONNEL {CONT INGED)

ATRNAYS FACILITIES PERSONNE |,
PRUDUCTIUN-DESIGN )
SUBSTANDARD QUALTTY contrpL
INCORRECT FacToRy INSTAL LATION
POOR/ INADEQUATE DESIGN
DTHER

HISEELLANEOUS-FERSDNNEL
PILOT of OTHER AIRCRAFY
PASSENGER
DRIVER of VEHICLE
OTHER
OIRECT ENTRiIES

THIRD PILpY

FLIGHT ENGINEER

DISPATCHING

SUBTOTAL
** AIRFRAME a4

WINGS
BRAC ING WIKES, STRUTS
OTHER
FUSELAGE
b00KRS, ppor FRAMES
“INDSH[ELDS' HINDOWS, CANGPIES
LANDING GEaR

EHERGENCY!EXTENSIDN
NOSEWHEEL ASSEMBLIES
BRAK ING SYSTEM (NDRMAL )

ASSEMRLY

GEAR LDCKING MECHANT SH
DIRECT ENTRIES

FLIGHT CONTROL SURFACES
AILERON, SURFaCES ATTACHMENTS

FLAP ASSEMBL LES
SUBTOTAL
*2 POWERPLANT s

ENGINE STRUCTURE
CRANKCASE
CRANKSHAFY
MASTER ANp CONNECT ING RODS
CYLINDER ASSEMBLY
PISTON, PISTON RINGS
VaLve ASSEMBLIES
ALOWER , TMPELLER ASSEMALY
MOUNT anp VIBRATInN E50taAToRS
OTHER

I6NITION SYSTEM

MAGNETQES

DiSTRIAYTOR

SPARK PLUG

ColLs

LOW TENSION WIRING

HIGH TENS Oy WERTNG

TGNTT [N HARNESS, SHIELDING

SWITCHES

LEADS

OTHER

FUFL SYSTEM
TANKS

FAILURE 7q NOTIFY pf UNSAFE ConolTION
TMPROFER TNSPECT [ON 0F FaCILITIES
OTHER

NORMA | RETRACTIDNIEXTENSIGN ASSEMALY

LAND ING GEaR WARNING ANnp INDTCATING COMPONENTS

HIRTZONTAL STABIL]ZER, ATTACHMENTS

CAUSE/FACTER TARLE

FATAL ACC IDENTS

Causg FACTOR  Tora)
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TABLE A=9 CONTINUED CAUSE/FACTOR TasLE APPENDTYX A

POWERPLANT (CONTINUED}

EATAL ACC IDENTS NONFATAL ACCIDENTS atlL AGCIDENTS
CAUSE #ACTOR TOTAL CAUSE FACTOR TOTAL CAUSF FACTOR TOTAL
LINES AND FITTINGS. 3 3 30 2 32 33 2 35
GELECTOR VALVES 4 4 21 2 23 25 2 21
FILTERSy STRAINERS, SCREEMS 2 2 14 1 15 1& 1 17
PRIMING SYSTEM z 2 2 2 o 4
CARBURETOR 10 10 9l 1 92 101 1 102
PUMPS -3 6 21 1 22 27 1 28
FUEL INJECTION SYSTEM & o 1z ! 13 16 1 11
VENTS s DRAINSy TANK CAPS 1 1 39 B &7 40 8 48
RAM AlR ASSEMBLY & -] & &
OTHER 1 1 -] -] 7 T
LUBRICATING SYSTEM
LEINESy HOSES+ FLTTINGS 18 1 149 18 1 19
VALYES 2 2 2 2
EILTERS s SCREENS a B & L]
PUMP-PRESSURE 5 5 5 5
PUMPS-SCAVENGER 2 2 2 H
oly COOLERS 4 4 4 )
MAGNETIC PLUGS 1 1 1 1
SEALS AND GASKETS 1l 11 11 n
QTHER 13 1 14 13 1 14
CODLING SYSTEM
BAFFLES 1 1 1
OTHER i 1 1
PROPELLER aND ACCESSORIES
BLADES 1 1 1
HYDRAULIC FETCH CONTRUL MECHANISH 1 1 1
OTHER 1 1 3 3 &
EXHAUST SYSTEM
MANIFOLDS 3 3 3
MUFFLERS 1 1 14 13 15 15 1
GASKETS 1 1 1
STACKS & & [}
BAFFLES 3 3 3
ENGINE ACCESSORIES
VACUUM PUMPS 1 1 1
STARTERS 1 1 1
DTHER 1 1 1
ENGINE CDN1RULS-CDCKPIT
THROTTLE-POWER LEVER ASSEMBLIES 1 1 28 1 29 z9 1
MIXTURE CONTROL ASSEMBLIES 1 1 16 16 17
INOUCTLON AIRs PREHEAT CONTROLS b & &
QTHER 1 1 1
PDHERPLANT-INSTRUMENTS
FUEL QUANTITY GAUGE 1 1 4 50 P 4 41
M1SCELLANEOUS
POWERFLANT FAFLURE FOR UNDETERMINED AEASONS 70 70 162 162 832
BI1RD INGESTION 2 2 2
FOREEGN OBJECT DAMAGE 1 1 1
COMPRESSOR STALLS 1 1 1
DETONAT 10N & 2] &
OTHER 1 1 1 1 7
DIRECT ENTRIES 3 3 40 1 41 43 1
REDUCTION GEAR ASSEMALY
GEARS y ACCESSDRY NRIVE I &4 &
1 1 1

OTHER
COMPRESSOR ASSEMBLY
QOTHER 1 1 1
¢OMBUSTION ASSEMBLY
TURBENE ASSEMBLY
ACCESSDRY DRIVE ASSEMBLY
LURRICATING SYSTEM
FUEL SYSTEM
DTHER 1 1 1
SAFETY SYSTEM
IGNITICN SYSTEM
TORQUEMETER
alR BLEED
EXHAUST SYSTEM
THRUST REVERSER
OTHER 1 1 1
PROPELLER SYSTEM
GOVERNOR 1 1 1
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TABLE 9 {CONTINUED)

POMERPLANT {CONTINUED)

CAUSE/FACTOR TABLE

FATAL ACCIDENTS

CAUSE

CONSTANT SPEED DRIVE
GOVERKDOR VALVE

POWER LEVER
CABLE

PROPELLER LEVER

REVERSE THAUST LEVER

ENGINE INDICATING EOQUIPMENT
FACHOMETER

ENGINE INSTALLATION

SUBTOTAL 157
** SYSTEMS ok

ELECTRICAL SYSTEM
BATTERIES
GENERATORS/ALTERNATORS
HYDRAULIC SYSTEM
FLIGAY COMTROL SYSTEMS
WING FLAP COMYROL SYSTEM (ELECTRICAL)
WING FLAP CONTROL SYSTEM (HYDRAULIC)
ANTI-ICINGy DE~ICING SYSTEMS
CARBURETOR DE-ICING SYSTEM
DTHER
AIR CONDITION, HEATING AND PRESSURIZATION
CABIN TEMP CONTROL AND TEMP INDICATING SYSTEM
AUTD PILOT
FIRE WARNING S¥$TEM
FIRE EXTINGUISHER SYSTEM
OXYGEN SYSTEM
OTHER SYSTEMS

SUBTDTAL
*% INSTRUMENTS/EQUIPMENY AND ACCESSDRIES #%

FLIGHT AND NAVIGATION INSTRUMENTS
COMPASS
COMMUNICAYIONS AND NAVIGATION EDUIPMENT
TRANSMITTERS AND/DR RECE[VERS
VOR RECE IVERS
COMPASS RECEIVERS 1
OTHER
HISCELLANEOUS EQUIPMENT
SPRAY, DUSTING EQUTPMENT

SUBTOTAL 1
#* AIRPORTS/AIRWAYS/FACILITIES %%

A[RPORT FACILITIES
AIRPORT CONDITIONS
WET RUNWAY
ICE/SLUSH ON RUNWAY
SNOW ON RUNWAY
SOFT SHOULDERS (RUNWAY}
KIGH VEGETATION
OTHER
AIRWAYS FACILITIES

SUBTOTAL
% WEATHER #2
L0W CEILING
RAIN

FOG

SHOW

1CING CONGITIONS-INCLUDES SLEET, FREEZING RAIN, ETC
CONDITIONS CONDUCTVE To CARA/INDUCTION SYSTEM 1C ING
UNFAVORABLE WIND CONDITIONS

SUDDEN" WINDSHIFT

L N NRT O

FACTOR

133

TOTAL

162

APPENDIX A

ALL ACLIDENTS

NONFATAL ACCIDENTS

CAUSE

1792
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FACTOR
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25

TOTAL

1866

oo

i

22

-

-

(LR V. gt |

34

CAUSE FACTDR TOTAL

1 1
1 1
1 1
1949 79 2028
1 1 2
2 2
1 i

1 1
15 15
1 1
1 1

2n 3 23
1 1
1 3 %4
1 3 4
2 2
i 1 2
2 2
a 7 15
5 5

] 1

5 5 10
3 3

2 2

4 11 15
9 27 36
to 59 69
& 18 22
12 32 iy
2 16 18
15 19 34
L4z 121 253
& Z21 29
1 4




TABLE A-9 CONTINUED

WEATHER (CONT INUED)

TURBULENCE 1IN ELIGHT CLEAR AIR

TURBULENCE » ASSDCIATED W/CLOUDS, THUNDER § TORMS
DOWNDRAFTS ¢ UPDRAFTS

Lacal WHIRLWIND

ADVERSE WINDS ALOFT

HIGH TEMPERATURE

DBSTRUCTIONS TO vI1SION

HI1GH DENSLTY ALTITUDE

THUNDERSTORM ACTIVETY

OTHER

SUBTOTAL
«x TERRALIN ¥*

WET, SOFT GROUND
SNOW-COVERED

1cy

HIGH VEGETATION

HIDDEN DRSTRUCT 1ONS

ROUGH/UNEVEN

ROUGH WATER

HIGH 0BSTRUCT IONS

LDOSE GRAVEL

SANDY

DTHER

SUBTOTAL

% MISCELLANEOUS *¥

BI1RD COLLISION

EVASIVE MANEUVER TO AVDID COLLYSION
UNQUAL IFIED PERSON DPERATED AIRCRAFT
SARDTAGE

FORE 1GN MATERLAL AFFECTING NORMAL QPERATICONS
UNDETERMINED

DIRECT ENTRIES

SUBTOTAL

GRAND TOTAL

% MISCELLANENUS ACTS, CONDITIONS b

CAUSE/FACTOR TARLE

FATAL ACCIDENTS

CAUSE FACTOR

-
[

30 82

w
k-

14 25

Fa)

-
woon
-

698 145

ANT]-]C]NGIDEIC!NB EQUIP-1MPROPER OPER. DF/FAELED TO USE 16 2

CHECKLIST-F&ILED TO USE

CREW CDURD]NATION—PDDR

DISREGARD OF GOOD DPERATING PRACTICE
[MPRDPER EMERGENCY PROCEDURES
FEATHERED WRONG ENGINE
INSTRUMENYS-H[SRE#D DR FAILED YO READ
SEAT BELY NOT FASTENED

NOT ALLEGNED WITH RUNWAY /TNTENDED LANDING AREA
UNWARRANTED LOW FLYING

FALLED TO EXTEND THE LANDING FLARS
FAILED TO USE ALl AVATLABLE RUNWAY
INATTENTIVE TO FUEL SUPPLY

FLEW INTO BLIND CANYON

PREMATURE FLAP RETRACTION

PDDRLY FLANRNED APPROACH

MISCALCULATED FUEL CONSUMPTLON
JETTISONED LDaD

STOLEN OR UNAUTHORT ZED USE OF AlRCRAFT
LANDED ON FOAMED RUNWAY

1MPROPERLY SECURED

BOGUS PART

ELECTRICAL FAILURE

ENGINE LDADED UP

FATIGUE FRACTURE

-
-

~
-
s

w
YRR e

N
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TOTAL
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APPENDIX A

NONFATAL ACCIDENTS

ALL ACCIDENTS

¢aldSE  FACTOR TOTAL

caust FACTOR TOTAL

1 1 1 1
1 1 1 2 3
& 2 6 5 3 B
2 2 2 2
4 “ 4 4
5 5 7 1
3 6 1 1 ]
2 14 16 3 18 21
& 6 8 8
1 1 2 2
177 255 432 207 237 544
81 180 261 8l 182 263
9 13 22 9 12 22
1 I 2 1 1 2
22 81 83 22 62 B84
9 & 13 10 4 14
112 197 309 115 206 321
1 1 2 1 2
59 56 115 88 88 138
1 1 1
13 14 z1 13 L4
10 13 23 11 i3
317 541 858 331 566 897
1 1 L
3z 2 34 a2 3
5 & 9 5 4
1 1 1
103 5 108 11? 5
3 3 7
5 5 7
150 il 161 165 12
6022 1056 7078 6720 1201
397 6 403 413 8
5 18 23 6 19
z 2 1 2
1 2 3 1 &
&7 72 &9 74 26
1 1 2
2 2 4 2 ?
2 2 1 3
3 5 8 3 5
2 8 10 5 [
1 1 1
5 5 7
115 26 141 128 27
1
1 1 t
10 16 26 13 18
70 19 89 73 21
zl 21 22
5 5 1 7
1 1 1
38 3 41 42 3
3 3 3
5 5 10 5 5
113 17 130 15 17
44 1 45 09 1



TABLE A-9 CONTINUED CAUSE/FACTYOR TARLE APPENDIX A

MISCELLANEOUS ACTS, CONDITIONS (CONTINGED) :
FATAL ACCTDENTS NONFATAL ACCIDENTS ALL ACGIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE  FACTOR ToTaL
FUEL GRADE-IMPROPER 7 7 7 7
HYDRAUL IC FA ILURE 1 1 2 1 i 2
IMPROPER GRADE OIL~LUBRICATING SYSTEM 2 2 2
REM-UNCGNTROLL ABLE~DVERSPEED H 2 2 2
WINOSHIELD, DIRTY, FOGGY, ETC-RESTRICTED vISIon 1 1 4 “ 5 5
WRONG PART ] 1 3 ] 1 1 H
[MPROPER AL IGNMENT/ADJUSTMENT 4 4 ta 3 20 22 2 24
FAILURE OF TWO OR MDRE ENGIMES 8 11 19 28 68 96 36 79 115 3
SEPARATIDN IN FL1GMT 2 F 1 13 is 1 15 16
FIRE IN ENGINE i 1 4 [ 12 5 8 13
ASYMETRICAL FLAPS 1 1 1 1
CORRODED/CORRAS [ ON 1 1 6 1 7 7 ] ]
CONGESTED TRAFFIC-PATTERN 2 2 1 3 & 1 s 8
PILDT FATIGUE 1 1 3 3 1 3 4
FUEL EXHAUSTION &4 1 45 768 766 a1n 1 a11
FUEL CONTAMINATION-EXCLUSIVE OF waTER IN FUEL 1 1 50 2 62 &1 H 53
ALCOHOL IC IMPAIRMENT OF EFFICIENCY AND JUDGMENT 7 2 9 5 5 12 2 14
HYPOXIA 1 1 1 1
CARRON MONDXIOE POISONING 1 1 1 1
ICE=IN FUEL 1 1 10 2 12 11 H 13
ICE-ENGINE 1 1 5 5 6 6
ICE~CARBURET DR 16 1 17 333 T 340 349 8 357
ICE~PROPELLER 2 2 2 . H
AIRFRAME [CE 3 1 4 9 6 15 L2 7 19
ICE-WINDSHIEL D H H 4 2 . [
IMPROPERLY 0OADED ATRCRAFY—WE IGHT-AND/DR CG 4 9 13 2 8 to 5 17 23
INTERFERENCE WITH FLIGHT CONTROLS 1 1 1 1
WHITEUUT 1 1 1 1
SUNGLARE 1 1 3 3 4 4
LACK DF LUBRICATIDN=SPECIF]C PART, NOT SYSTEM 1 1 10 1 1 11 1 12
OIL EXHAUSTION-ENGINE LUBRICATION SYSTEM 4 “ 54 2 56 5R 2 60
OIL EXHAUST ION-PROPELLER SYSTEM 2 2 2 2
OIL CONTAMiNATION 6 6 6 &
SIMULATED CONDIT IONS 5 F3 17 97 56 153 112 58 170
FUEL SIPHONING 3 1 4 o3 1 4
WATER IN FUEL 7 7 184 5 189 191 5 196
AIRCRAFT CAME TO REST IN WATER 20 20 130 130 150 150
FROZEN, HDISTURE % 4 4 4
MISSING 1 2 3 15 3 18 14 5 21
TOUCH AND S0 LANDING 2 2 10 10 12 iz
OVERLOAD FATLURE 1 1 2 3 806 a0y & 807 811
MATERIAL FAILURE 18 ] 19 4e7 1 474 485 12 497
FUEL STARVATION 73 2 75 758 758 831 2 833
OIL STARVATION 5 5 3s 1 ET 40 1 41
IHPROPER CLEARANCE-TOLERANCE 3 3 18 1 19 21 t 22
FUEL SELECTOR POSITIONED BETWEEN TANKS 8 z 10 31 5 36 39 ? 48
FIRE OF UNDETERAMINED ORIGIN 1 1 1 1
UNAPPROVED MODIEICATION 1 1 5 3 7 5 3 §
IMPROPER/ INADEQUATE VENTING 5 3 8 5 3 a
ACTION, LACK OF 1 1 1 i
POOR WELD 2 H 2 F]
PREVIOUS DAMAGE 6 3 9 & 3 9
LEAK/LEAKAGE 3 3 22 4 26 25 4 29
LDW FLUID LEVEL 2 2 2 2
CIRCUIT HREAKER PDPPEQ 1 1 2 1 1 2
ARCING 1 1 1 1
LOW COMPRESSION 7 7 7 ?
RUNWAY CLOSED 1 1 1 1
DOWNWIND 4 3 2 32 34 2 36 34 “
CARBON DEPDSITS 5 1 6 24 3 27 29 4 33
LANDED IN CONSTRUCTION AREA 2 Fi 3 2 2 I3
GVER TGROUED 1 1 1 i
UNDER TOROUED 1 1 1 ]
LDOSEs PART/FITTING 6 [ 27 3 30 33 3 36
RENT 3 3 3 3
RIND ING 3 3 5 1 ) 8 1 9
AURNED 1 1 11 Fl 13 11 a 14
CHAFFED 1 1 2 2 4 3 2 5
COLLAPSED i L 5 1 6 6 1 7
CROSSED 1 1 1 1
DETERIORATED 1 1 2 4 1 5 5 2 7
DISCONNECTED 1 ] 13 b b4 13 2 15

135




TABLE A-9 CONTINVED

MISCELLANEOUS ACTSs CONDITIONS (CONTINUED}

EXCESSIVE

ERRATIC

FRICTIONs EXCESSIVE
GROUNDED

HIGH VOLTAGE BRE AKDOWN
IMPROPERLY INSTALLED
JAMMED

OBSTRUCTED

OPEN

puT DF BALANCE
OVERHEATED

P INCHED

EXCESSIVE PRESSURE
PRESSURE TOO LOW
PRESSUREy NONE

SCORED

SHEARED

STICKING

STRIPPED

STUCK

EXCESSIVE VEMPERATURE
VIBRATIONs EXCESSIVE
WARPED

JCE~INDUCT ION

INTENT IDNAL GROUND-WATER LOOP-SWERVE
INTENT JONAL WHEELS P

DIREGT ENTRY CAUSES

PILOT-1MPROPERLY EXECUTED EMERGENCY LANDING
PILDT-SNCAPACITATION CAUSED BY DRUGS

PWR PLT~LEFT CRANKSHAFT 1DLER GEAR CAP SCREW FAILD
pPWR PLT-DIL STARVATION FOR UNDETERMINED REASON
p1.0T-DID NOT SEE WIRES IN TLME-EVASEIVE ACTsN STAL
MISC-WATER FROZE 1N FUEL SELEGTOR BLOCKING FLOW
PILDT-INADVERTENTLY TURNED MAGNETD SWITCH OFF

PWR PLT-EMGINE CRANKCASE BREATHER PLUGGED BY 1CE
PERSONNEL=-TMPROPERLY SECURED DIL FILLER CAP.

pWR PLT~RE-INGESTION OF EXHAUST GAS

PHR PLT-SLUSH ENTERED CARBURETOR AIR INTAKE SLOOP.
PWR PLT-FUEL SIPHONED OUT FROM DEFORMED TANK VENT.
PHR PLT-CARBJFLOAT IMPROPERLY INSTALLEDySTICKING.
pPWR PLT=IMPROPER CARBURETOR INSTALLED.

PWR PLT-IMPROPER FUEL GAUGE INSTALLED.

pwR PLT=SEAL DN OIL FILTER I[MPROFERLY ENSTALLED.
PILOT=TOOK OFF WITH TURBO SUPERCHARGERS FULL BODST
PILOT- INADVERTENTLY ACTUATED MIXTURE LONTROL

PHR PLT-ACELERATOR PUMP JAMMED BY DUST COvER.

pwP PLT—IMPROPERLY R1GGED MIXTURE CONTROL.

PWR PLT-FATIGUE FAILURE OF CARB HEAT CONTROL
PILOY=ATTEMPTED FLIGHT WiTH AUTOMORILE FUEL.

PWR PLT-MATERIAL FALLURE CAM REDUCTION GEAR ASSEWB
PWR PLT-CARRURETOR NEEDLE VALVE STUCK.

PWR PLT-THROYTLE CONTROL BINDING IN CASLE HOUSTNG.
PWR PLT-EXCESSIVE CARBON DEPOSETS ON SPARK PLUGS.
M1SC—FUEL SELECTOR HMOVED OFF FULL OPER PDSITION
PWR PLT-FATLGUE FAILURE OF NUMRER 1 CYLLMDER «

PWR PLT-LEFT ENGINE COUNTERMWE 1GHT ATTAGHMENT FAILD
PWR PLT-CARRURETDR NEEDLE VALVE STULK.

PWR PLT-CAM REDUCTION GEAR FALLEDs
M1SC-CARBURETOR HEAT CONTROL RRACKET FAILED

PWR PLT-FUEL STARVATION FOR UNDETERMINED REASON
pILOT-LIMITED EXPERIENCE

PwR PLT-FUEL STRAVATION FOR AN UNDETERMINED REASON
PWR PLT-PARTIAL PWR LOSS FRONT ENGINE CAUSE UNKNOW
PWR PLT=BOTH MAIN FUEL CAPS LODSE,FUEL SYPHONING
FLT INSTR-PODRLY PLANNED FORCED LANDING

PWR PLT-UNWANTED FEATHER NO 1 PROP UNPET REASON.
pWR PLT-ENGINES WOULONT ATRSTART,REASON IS UNKNOWN

CAUSE/FACTOR TaRLE

FATAL ACCIDENTS

CAUSE FACTOR  TDTAL
1 1

1 1 2

1 1

z z

2 2

1 1

2 2

1 1

2 2
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TABLE A-9 CONTINUED CAUSE/FACTOR TaaLE

DIRECT ENTRY CAUSES {CONT INUED)

PUR PLT-EXCESS IVE FUEL CONSUMPTION, CAUSE UNDETERMM
PILDT-PGSITIDNED MIXTURE CONTROL To IDLE=-CUT=0FF,
PWR PLT-EINTAKE MANIFOLD CRACKED,

PHR PLT-DETONAT [ON IN ALL CYLINDERS,

LOG GR~NDSE GEAR RETRACTED FoR UNDETERMINED REASON
PRR PLT-FUE| STARVATIDN FOR UNDETERMINED CAusE,
PWR PLT=0L FILLER caP MISSING.

PWR PLT-FuEL STARYATION FoR UNDETERMINED CAUSE,
CGPJLDT*INADVERTENTLY MOVD PWR LVRS Tg CUTOFE,
PILOT=AGFT oN AUTOP ILOT,PLT ASLEER.

PILOT-LEG STRUCK AND TurRNED FUEL SELECTR VALVE DFp
PUR PLT-THROTTL g HOUSTNG RRoOKE FORWARD OF FIREWALL
PHR PLT~CaRD ENGESTED WATER,ATR SCREEN SATIRATED,
PHR PLT-ENG ROUGH  C AYSE UNBETERMINED,

PILOT-FAILED TO JETTISON Loap,

PHR PLT-EXCESSIVE FUEL CDNSUHPTION—C&USE UNDTRMNE,
PR PLT=GASKET BLOWN ND 3 Cye,

FWR PLT-FUEL PRESSURE DROPRED TO 2ERD,CAUSE UNDTMD

PILOT-DID NOT MONITOR REAR Eng INSTRUMENTS,

PR PLT-EXCESSIVE FUEL CONSUMPT10N CAUSE NOT DTRMD
OFF .,

PILOT-LOSS pf CONTROL FOR UNDETERMINED CAUSE,
PUR PLT=FUEL EXHAUSTIDN FDR UNK CAUSE,

DIRECT ENTRY CAUSES ARE CARRIED UNDER THEIR APPROPRIATE
CAUSAL CATEGORIES AND ARE INCLUDED IN THE TOTaLs
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TABLE A-11 CAUSE/FACTOR TapLe APPENDIX A

FIXED~WING AIRCRAET
ENGINE FAILURE AS FIRST aCCiDENT TYPE ONLY
Us S» GENERAL AVIAT 10N
1965 ~ 1959

EXCLUDES ALC IDENTS WITH CAUSE UNDETERMINED,
HOMEBUILT AND EXPER IMENTYAL AIRCRAFT,
AND ACCIDENTS INVOLVING SIMULATED FNGINE FAILURES

INVOLVES 3312 TOTAL ACCIDENTS
INVOLVES 220 FATal ACCIDENYS

FATAL ACCTDENTS NONFATAL ACCIDENTS ALL ACCIDENTS -
DETAILED CAUSE/FACTOR CAUSE  Factor TOTAL CAUSE  FatTom TOTAL CAUSE  FacTom TOVAL
** PILOT ax
PILOT IN cOMMAND
ATTEMPTED OPERATION W/KNOWN DEFICIENCIES IN EQU IPMENT ] 1 7 22 3 27 28 & 3%
ATTEMPTED DPERAT N BEYOND EXPERIENCEIAR!LITY LEVEL a 3 8 1 9 11 1 12
BECAME LOST/DISORIENTED 8 8 82 11 %3 90 11 10t
CONTINUED vFR FLIGHT INTD ADVERSE WEATHER CONDITIONS 9 9 28 L] 3z 3 4 %1
DELAYED N INITLATING GO~ARDUND 2 2 2 2
DIVERTED ATTENTION FROM OPERATION OF AIRCRAFT 3 2 5 3 2 5
EXCEEDED DESIGH STRESS LIMITS pf AIRCRAFY 1 1 1 i
FAILED To CBTAIN/MATNTAIN FLYING SPEED 2 2 1 1 3 3
FAILED 70 yse ga INCORRECTLY ysep MISC EQUIPMENT 2 2 7 ? 9 9
FAILED TO FOLLOW aPPROVED PROCEDURES, DIRECTIVES gTC 1 i 23 & 27 24 4 28
IMPROPER OQPERAT IUN OF POWERPLANT » POWERPLANT CONTROL S 25 25 442 42 487 a7
THPROPER OPERATION OF FLIGHT CONTROLS T 7 7 T
IMPROPER [FR OPERAT 10N 1 1 3 3 4 L
IMPROPER IN-FL IGHT DECISIONS OR PLANNING 13 13 104 7 111 117 7 124
TMPROPER COMPENSATION FoR WIND CONDITIONS 1 1 1
INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING 6] 1 62 86] 5 856 922 & 928
INADEQUATE SUPERYISIon DR FLIGH “4 44 44 &4
LACK OF FAMIL1aRITY WITH AIRCRAFY 4 L] i0 28 22 50 32 28 60
MISMANAGEMENT DF FUEL 59 59 553 1 554 T &12 1 513
EXERCISED PODR JUDGMENT 2 2 17 17 19 19
OPERATED CARELESSLY 1 ] 2 1 1 2
SELECTED UNSUITABLE TERRAIN 3 3 3 3
IMPROPER STARY ING PROCEDURES 1 1 2 2 3 3
INITIATED FLIGHT IN ADVERSE WEATHER CONDITIONS 1 1 i 1
SPDNTANEUUS-IHPROPER ACTIDN - 12 12 12 12
MISJUDGED DISTANCE, SPEED, AND ALTTTUDE 1 1 1 &
MISJUDGED DISTANCE aNO SPEED 1 1 1 i
MISJuDGED DISTANCE awp ALTITUDE 1 1 1 1
MISJUDGED SPEED AND ALTITYDE 1 1 T 1
MISJUDGED SPEED 1 1 1 1
INMADEQUATE TRAINING DF STUDENT 1 1 1 1
MISUNDERSTAND ING DF ORDERS DR INSTRUCTiONS 1 1 3 1
INCAPACETATION 1 1 1 1
PRYSICAL IMPATRMENT 5 1 & 3 3 8 1 9
SPATIAL DISDRIENTAT [on 1 1 2 2 3 3
PSYCHOLOGICAL CONDITLON 1 1 1 1 2 2
MISUSED OR FAILED T use FLars 2 2 2 2
SELECTED WRONG RUNWAY RELATIVE TO EXISTING wimp i 1 1 1
FAILED TO agoRT TAKEOFF 3 -3 1 1 L} 4
FAILED T0 INIT1ATE GO~AROUND 1 1 1 1
OTRECT ENTRIgS 1 i 1 11 12 12
SUBTOTAL 207 11 218 2280 L1:] 2348 2487 79 2568
COPILOT
FAILED TO OBTAIN/MAINTA TN FLYING SPEED 1 i 1 1
IMPROPER OPERATION OF POMERPLANT + POWERPLANT CONTROLS 1 1 1 1
INADEQUATE PREFL 1GHT PREPARATION AND/OR PLANNING 1 1 1 1
BTRECT ENTRIES 1 1 1 1
SUBTOTAL 4 4 % 4
DUAL STUDENT
DELAYED aCTIGN I ABORTING TAKEDFE 1 i 1 1
FAILED 1O OBTAIN/MAINTAIN FLYIMG SPEED 1 ] |3 3
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TABLE A-11 CONTINUED

CAUSE/FACTOR TABLE AFPPENDIX A
puaL STUDENT {CONT INUED)
EATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS
CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

IMPROPER OPERATION OF POWERPLANT + POWERPLANT CONTROLS 17 17 17 17
INADEQUATE PREFLIGHT PREPARATION ANDSOR PLANNING 5 5 5 %
LACK OF FAMILIARITY MITH AFRCRAFT 1 1 1 1
MISMANAGEMENT DF FUEL 10 1 11 10 1 1
SPDNTANEOUS-!NPRUPER ACTION % 1 1 1

SuBTOTAL 35 2 37 35 2 37

#% PERSONNEL **

FLIGHT tNSTRUCTOR

INADEQUATE SUPERVISION OF FLIGHT z 1 3 2 1
INADEQUATE TRAINING OF STUDENT 7 3 10 7 3
AALNTENANCE, SERVICING, INSPECTION
THPROPER MATNTENANCE {MAINTENANCE PERSONNEL ) 5 5 41 41 46
IMPROPER MATNTENANCE {OWNER PERSONNEL} 3 3 17 2 19 20 2
IMPROPERLY SERVICED AIRCRAFTIGROUDO CREW} 9 z 11 9 z
JMPROPEALY SERVILED AIRCRAFT{OWNER-PILOT) 1 1 23 Fl 25 24 Fl
INADEQUATE JNSPECTION OF IRCRAFT{MAINTENANCE PERSONNEL) 2 2 9 9 1
INADEQUATE INSPECTION DF ACFT(OWNER=PILOT PERSONNEL} 1 1 3 3 3 1
I DEQUATE MAINTENANCE AND JNSPECTION 25 4 29 259 12 2m 284 16 300
OTHER 2 2 2 2
UNK /NR 1 X 1
OPERATIONAL SUPERVISQRY PERSONNEL
R DEQUATE SUPERVISION OF FLIGHT CREW 1 1 1
FalLURE TO PROVINE ADEQ DIRECTIVES, MANUALS s EQUIPMENT i 1 1
FA ILCIENCY, CONPANY MAINTAINED EQNT. SERY, REGULATIONS 1 1 2 1 1
WEATHER PERSONNEL
INCORRECT WEATHER FORECAST 1 1 1 1 1 1
INCOMPLETE WEATHER REPORT i i 1
INADEQUATE/ INCORRECT WEATHER BRIEFLNG 1 1 1
TRAFETC CONTROL PERSONNEL
ATTLURE TO ADVISE OF UNSAFE ALRPORT CONDITION 1 1 1
ALRPORT SUPERVISORY PERSONNEL
IMPROPER %AINTENANCE-AIRPORT FACILITIES 2 2 2
I RORE TO NOTIFY OF UNSAFE CONDITLON 1 1 1
IMPROPER INSPECTION OF FACILITIES i 1 2 X 1
OTHER 1 1 1
ALRWAYS FACILITIES PERSONNEL
PRODUCT 1ON-DES LGN
INCORRECT FACTORY INSTALLATION 1 1 5 5 6
POOR/ INADEQUATE DESTGN 1 1 & 2 8 7 2
OTHER 1 1 3 1 4 4 1
MISCELLANEOUS—PERSONNEL
PASSENGER 4 1 5 4 1
GTHER 1 1 1
DIRECT ENTRIES 2 2 z
THIRD PILOT
FLIGHT ENGINEER
DISPATCHING
SUBTOTAL 42 6 48 400 31 431 442 37
#x AIRFRAME **
WINGS
BRACING WIRES, STRUTS ! 1 1
FUSELAGE
WINDSHIELDS» WINDOWSy CANOPTES 1 1 1
LANDING GEAR
NORMAL RETRAGTLON/EXTENSION ASSEMBLY 1 1 1
FLIGHT CONTROL SURFACES
AILERDN, SURFACES ATTACHMENTS 1 1 1
SUBTOTAL 2 z 2 2 4
u# POWERPLANT *%
ENGINE STRUCTURE
CRANKCASE & . 6
CRANKSHAFT z 54 1 55 56 1
MASTER AND CONNECTING RODS & 6 8o 80 86
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‘TABLE A-11 CONTINUED

PONERPLANT (CONTINUED)

CYLINDER ASSEMBLY
PISTON, PISTON RINGS
VALVE ASSEMBLIES
BLOWER, IMPELLER ASSEMBLY
MOUNT AND VIBRATIDN ISOLATORS
OTHER

IGNITION SYSTEM
MAGNETOES
DISTRIBUTOR
SPARK PLUG
COILS
LOW TENSITON WIRING
HIGH TENSION WIRING
IGNIY tON HARMESS, SHIELDING
SWITCHES
LEADS
OTHER

FUEL SYSTEM
TANKS
LINES AND FITTINGS
SELECTOR VALVES
FILTERS, STRAINERS, SCREENS
PRIMING SYSTEM
CARBURETOR
PUMPS
FUEL ENJECTIDN SYSTEM
VENTS, DRAINS, TANK CAPS
RAM AIR ASSEMALY
ATHER

LUBRICATING SYSTEM
LINES, HOSES, FITTINGS
VALVES
FILTERS, SCREENS
PUMP=PRESS URE
PUMPS=SCAVENGER
OIL COOLERS
HAGNETIC PLUGS
SEALS AND GASKETS
OTHER

CODLING SYSTEM
BAFFLES
OTHER

PROPELLER aAND ACCESSORIES
BLADES

OTH
EXHAUST SYSTEM
MANIFOLDS
MUFFLERS
GASKETS
STACKS
BAFFLES
ENSINE ACCESSORIES
STARTERS
OTHER
ENGINE CONTROLS~COCKPIT

THROTTLE~POWER LEVER ASSEMBL[ES

MIXTURE CONTROL ASSENBLIES

INDUCTION AIR, PREHEAT CONTROLS
OTHER

PDHGRPLANT—INSTRUHENTS
FUEL QUANTITY GauGe
MISCELLANEDUS
BIRD INGESTION
FOREIGN DBJECT DAMAGE
COMPRESSDR STayls
BETVONAT fon
OTHER
DIRECT ENTRIES
REDUCTION GEAR ASSEMBLY
GEARS, ACCESSORY DRIVE
CTHER

HYDRAULIC PITCH CONTROL MECHANTSH
ER

CAUSE/FACTOR TaBLE

FATAL ACCIDENTS

CAUSE

-
Ll - YUY AP

o~ w

L ECoN- 3

[

141

FACTOR TOTa

-
Ll - - N VN X

L

NONFATAL ACCIDENTS

APPENDIY A

ALL ACCIDENTS

CAUSE

-
N

O

-

FACTOR TortaL

-

40

-
OH!—J‘NWQNG

o

b

"
WO W Ay

» -y
- =g -

O,

70 1 7t
&8 F 70
129 1 130
14 14
t 1
41 4]
61 2 63
2 2
49 4 53
1 1
2 2
1 1
7 1 8
3 3
4 4
2 2
11 4 15
3z 2 3
25 2 27
16 1 17
4 4
99 1 100
27 27
16 1 17
39 8 47
6 6
7 7
18 1 19
2 2
8 8
5 5
2 2
4 4
1 1
11 11
13 1 14
1 1
1 1
1 1
1 1
3 3
3 3
15 1 16
1 1
6 6
3 3
1 1
1 1
20 1 30
16 16
6 6
1 1
4 4] 45
2 F4
1 1
i 1
& &
2 2
42 1 43
4 4
1 1




TABLE A-11 CONTINUED CAUSE/FACTOR TABLE AFPENDIX A

POWERPLANT {CONTIKUED!}
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

COMPRESSOR ASSEMBLY
GTHER

COMBUSTION ASSEMELY
TURBINE ASSEMBLY
ACCESSDRY DRIVE ASSEMBLY
1LUBRICATING SYSTEM

FUEL SYSTEM

DYHER
SAFETY SYSTEM
IGMITION SYSTEM
TORGUEMETER
AIR BLEED
EXHAUST SYSTEM
THRUST REVERSER

THER
PROPELLER SYSTEM
GOVERNOR 1 1 1 1
CONSTANT SPEED DRIVE
GOVERNOR VALVE 1 i 1 1
POWER LEVER
CABLE 1 1 1 i
PROPELLER LEVER
REVERSE THRUST LEVER
ENGIME ENOICATING EOUIPMENT
TACHUMETER 1 1 1
ENGINE INSTALLATION

" SUBTOTAL as 5 90 1023 2 109% 1108 7 118%
% SYSTEMS **

ELECTRICAL SYSTEM
BATTERIES 1
GENERATORS FALTERNATORS 1
HYDRAULIC SYSTEM
FLIGMT CONTROL SYSTEMS
ANTI-1CINGs DE-ICING SYSTEMS

CAMBURETOR DE-ICING SYSTEM 14 14 15 14

-
-

. OTHER

AIR CONDITION, HEATING AND PRESSURIIZATION
CARIM TEMP CONTROL AND TEMP INDICATING SYSTEMR 1 1 1

AUTOD PILOT

FIRE WARNING SYSTEM

FIRE EXTINGUISHER SYSTEM

OXYGEN SYSTEM

OTHER SYSTEMS

SUBTOTAL 1 1 16 1 17 15 2
#% INSTRUMENTS/EQUIPHENT AND ACCESSORIES *#
FLIGHT AND NAYIGATION INSTRUMENTS
OMPASS

COMMUNICATJONS AND NAVIGATION EQUIPMENT
TRANSMITTERS AMO/OR RECEIVERS

-
-
-

1 3 % 1 3
YOR RECEIVERS 1 3 4 1 3
COMPASS RECEIVERS 1 1 i i 2
OTHER 1 1 2 1 1
MISCELLANEOUS EQUIPMENT
SPRAY, DUSTING EQUIPHENT 1 1 1
SUBTOTAL 1 1 L] 7 13 7 7

% AIRPORTS/AFRWAYS/FACILITIES *%
AIRPORT FACILITIES
AVRPORT CONDLTIONS
SNOW ON RUNWAY 1 1 2 1 1
ALRWAYS FACILITIES

SUBTOTAL 1 1 2 1 1
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TABLE A-11 CONTINUED

CAUSE/FACTOR TABLE APPENDTX A
WEATHER {CONTINUED} '
FATAL ACC IDENTS NOKFATAL ACCIDENTS ALL ACCIDENTS
CAUSE FACTODR TOTAL CAUSE FACTOR TOTAL CAUSE  FACTOR TOTAL
*% WEATHER *x
LOW CEILING 1 i1 1z 2 24 26 3 35 38
RaIN % 4 2 9 11 2 12 i5
FDG 1 3 4 3 15 18 4 18 22
SHOW 2 3 5 & & 2 9 11
1CING CONDITIONS~INCLUDES SLEET, FREEZING RAIN, ETL L 2 & a 13 21 12 15 27
CONDITIONS CONDUCTVE TO CaRB/TNDUCTION SYSTEM ICING L) 8 17 131 98 229 140 106 246
UNFAVORABLE WIND CONDITIONS 1 1 8 8 9 9
TURBULENCE,» ASSOCIATED W/CLOUDSs THUNDERSTORMS 1 1 1 1 2 2
LOCAL WHIRLWIND 1 1 1 1
ADVERSE WINDS ALQFT 4 4 4 &
HIGH TEMPERATURE 2 2 2 2
DBSTRUCTEIONS TO vISIon 1 1 & [} 7 7
HIGH DENSITY ALTITUDE 1 1 1 5 & 1 & 7
THUNDERSTORM ACTIVITY 1 1 4 L 5 5
OTHER 1 1 1 1
SUBTOTAL | 2 kL3 55 l4a 194 342 k68 232 397
** MISCELLANEQOUS *#
BIRD COLLISION i 1 1 1
EVASIVE MANEUVER TO AVOID COLLISION 1 1 i 1
UNOQUALIFIED PERSON OPERATED AIRCRAFT 5 L] 9 5 4 9
SABOTAGE 1 1 1 1
FOREIGN MATERIAL AFFECTING NORMAL OPERATIONS 9 9 te2 4 106 111 4 t15
DIRECT ENTRIES 1 1 5 H 6 &
SuBTOTAL 10 10 115 8 123 125 8 133
GRAND TOTAL 364 61 425 4D30 ans 4414 4394 445 %839 !
** MISCELLANEOUS ACTSy CONDITIONS & N
ANTI-ICING/DEICING EQUIP~IMPROPER OPER, OF/FAILED TO USE 16 1& ELL) & 392 40k 4 408
CHECKLIST-FATLED To USE 1 1 2 & 10 14 5 11 16
CREW COORO INAT 1ON=PUOR 1 1 1 1
DBISREGARD OF GDOD OPERATING PRACTICE 1 1 2 1 1 2
TMPROPER EMERGENCY PROCEDURE S & 2 ] a 12 20 13 14 28
FEATHERED WRONG ENGINE 1 1 1 3
INSTRUMENT S~M1SRE AD OR FAILED TO READ 2 2 2 2
SEAT BELT NOT FASTENED 1 1 1 1
NOT ALLIGNED WITH RUNWAY /INTENDED LANDING AREA 2 2 2 2
UNWARRANT ED LOW FLYING 4 4 & 4
INATTENTIVE TO FUEL SUPPLY 13 1 14 115 28 141 128 27 155
POORLY PLANNED APPROACH 6 7 1 5 7
MISCALCULATED FUEL CONSIMPTION 3 4 5 10 17 ar 73 19 92
JETTISONED LDAD 8 8 -] L]
STOLEN DR UNAUTHORIZED USE OF AIRCRAFT 1 2 3 5 5 1 7 L]
TMPROPERLY SECURED 4 % 37 3 %0 41 3 a4
AOGUS PART 3 3 3 3
ELECTRICAL FAILURE 4 3 T 4 3 7
ENGENE LDADED up 1 1 9% 14 110 97 14 111
FATIGUE FRACTURE 5 5 44 1 45 49 1 50
FUEL GRADE-IMPROPER 7 7 7 7
IMPROPER GRADE DIL-LUBRICATING SYSTEM 2 2 2 2
RPH—UNCDNTRULLABLE-OVERSPEED 2 2 2 2
WINDSHIELD, DIRTY, FOGGY, ETC-RESTRICTED VISIDN 1 1 2 2 3 3
WRONG PART 1 1 1 1 1 1 2
IMPROPER ALTGNMENT /ADJUSTMENT 4 4 18 1 19 22 1 23
FAILURE OF TWO DR MORE ENGINES T 8 15 21 53 4 28 (3] 89
SEPARATION IN FLIGHT 1 1 1 11 12 1 12 13
FIRE IN ENGINE 1 1 2 2 4 3 2 5
CORRODED/CDRROS JON 1 1 [} 1 v T 1 8
CONGESTED TRAFFIC-PATTERN 2 2 1 1 1 2 3
PILOT FATIGUE 1 1 3 3 1 3 4
FUEL EXHAUST [ON 4 1 45 Teb 166 a10 1 811
FUEL CDNTAH]NﬁT]UN-ExCLUSIVE OF WATER IN FUEL 1 1 80 2 62 &1 z &3
ALCOHOLIC IMPATRMENT OF EFFICIENCY aND JUDGMENT 5 2 T L3 4 9 2 11
CARBON MONDXIDE POISDNING 3 1 1 1
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TRBLE A-11 CONTLNUED
WISCELLANEOUS ACTS» CONDITIONS { CONTINUED]

1eE=IN FUEL
1CE~ENGINE
[CE=-CARBURETOR
1CE-PROPELLER
AIRFRAME ICE
1CE-WINDSHIELD

IMPROPERLY L OADED IIRCRAFT-HEIGHT-ANOIUR A}
LACK OF LUBRICIT]ON-S?ECIFIC PART, NOT SYSTEM
olL E!HAUSTIDN-ENGINE LURRICATION SYSTEM

olL EXH!USTIDN-PRUPELLER SYSTEM
oiL CONTAMINAT ION

FUEL SIPHONING

KATER IN FUEL

AIRCRAFT CAME TD REST IN WATER
FROZEN, MOISTURE

MISSING

TOUCH ANO GO LANDING
OVERLOAD FAILURE

MATERIAL FAILURE

FUEL STARVATION

piv STARVATION

EMPRAPER CLEARANCE-?DLERANCE
PUEL SELECTOR POSITIONED BETWEEN TANKS
FIRE OF UNDETERMINED ORIGIN
UNAPPROVED MODIEICATION
[HPRUPERIINADEOUATE VENT ING
ACTION, LACK DF

POOR WELD

PREVIOUS DAMAGE
LEAK/LEAKAGE

LOW FLUID LEVEL

ARC ING

LOW COMPRESS 10N

DOWNW IND

CARBON DEPDSITS

OvER TORQUED

UNDER TORQUED

LOBOSE PART/FITTING

BENT

BINDING

BURNED

CHAFFED

COLLAPSED

CROSSED

DETERIORATED

DISCONNECYED

EXCESSIVE

ERRATIC

FRICTION, EXCESSIVE
GROUNDED

HIGH VOLTAGE BREAKDOWN
1MPROPERLY INSTALLED

JAMMED

0BSTRUCTED

APEN

OUT OF BALANCE

DVERHEATED

PINCHED

EXCESSIVE PRESSURE

PRESSURE TDO LOW

PRESSUREs NONE

SCORED

SHEARED

STICKING

STR1PPED

TULK
EXCESSIVE TEMPERATURE
VIBRATEON EXCESSIVE

WARPED
ICE-INDUCTION

CAUSE/FALTOR TABLE

EATAL ACCIDENTS NONFAT
CauSE FRSTOR TOTAL CAUSE
1] 1 10
1 1 5
16 16 24
1
5
1
1 3 &
1 1 190
4 4 L]
2
L3
3
T T 182
& &
s
1 2 3 14
1 1
1
18 1 19 453
T3 2 75 T4t
] 5 35
3 3 18
8 2 10 30
1
5
5
4
L)
3 3 22
1 1§
1
1 1
5 1 L) 24
1
1
& & 21
3
3 3 5
1 1 11
3 1 2
1 1 5
1 1
1 1 F4 4
1 1 13
1 1 5
2
1
5
1
1 1 H 26
#
1 1 21
1
14
1
4
11
9
2 2 H
2 2 &
a
1
1 1 10
2 2 4
s
1
1 1 1
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FALTOR

[T O w MopwW mwR e

-

e

=

Fa

1DENTS

TOTAL

o
APPENDIX A D
P
ALL ACCIDENTS p
L F
CAUSE FACTOR TOTAL ;
A - Bttt i
|
|

11 2 13
] ]
340 347
1 i
5 & 9
1 1
1 5 [
11 1 12
58 2 L1
2 2
] 5
3 1 4
189 5 194
23 3]
4 4
15 5 20
.3 6
1 1
481 12 493
B2 z 822
40 1 41
21 1 H
a8 T 45
1
5 2
5 3
1
2
5 3
z5 &4
2
1
1
H]
29 L3
1
1
33 3
3
B 1
11 3
2 2
& 1
1
5 2
13 2
6
2 1
1
5
1
27 4
4
21 1
1
1 2
14 1
1
4
11 1
9 2
5
8
8 2
1
11 3
& 4
# 4
1
4



TABLE A-1] CONTINUED
DIRECT ENTRY CAUSES (CONT INUED)

DIRECT ENTRY CAUSES

PWR PLT~LEFT ENGINE COUNTERWE IGHT ATTACHMENT FAlLD
CDPILUT—INADVERTENTLV MOVD PWR LvRS TO CUTOFF,
PHR PLT-FUEL EXHAUSTIGN FOR nk LAUSE,
PILBT—INCAPACITATIDN CAUSED BY DRUGS
PR PLT-SEAL 0N 0L FILTER IMPROPERLY INSTALLED,
PHR PLT-FUEL PRESSURE DROPPED T0 ZERQ,CAUSE UNDTMD
PR PLT-FUEL STARVATION Far UNDETERMINED CAUSE,
PWR PLT~EXCESSIve FUEL CONSUMPTIDN=CAUSE UNDTRMND.
PWR PLT-MATER[AL FAELURE ,CAM REDUCTION GEAR ASSEMB
PHR PLT-CAM REDUCTION GEAR FATLED,
PILOT- INADVERT ENTLY TURNED OFF FYEL,
PILOT-IMPROPERL Y EXECUTED EMERGENCY LANDING
PWR PLT=ND GASKET yND, 3 CYLINDER RDCKER Box COVER,
PWR PLY~EXCESSIVE FUEL CONSUMPTITON, CAUSE UNDETERMN
PILOT~POSITIONED MIXTURE CONTROL TD 1CLE-CUT-DFE,
PHR PLT-THROTTLE HOUSING AROKE FORWARD QF FIREWALL
PHR PLT=FUEL SIPHINED OUT FROM DEFORMED TANK VvENT,
PHR PLT-SLUSH ENTERED CARBURE TOR AR INTAKE SCOOP.
PWA PLY-CARB INGESTED WATER,AIR SCREEN SATURATED,
PHR PLT-DETONATLON [N ALL CYLINDERS.
PWR PLT-CARB.FLOAT IMPROPERLY INSTALLED'STICKING.
PWR PLT-ACELERATOR PUMP JAMMED BY DUsT COVER,
PHR PLT-FATIGUE FAILURE OF NUMBER ! CYLINDER,
MISC~DESCENT WAS YOO $TEEP PRECLUDING FUEL FLOW
PILOT= INADVERTENTLY ACTUATED MIXTURE CONTROL
P[tUT—MISCALCULATED FUEL CONSUMPTION,

R

PHR PLY-IMPROPER CARBURETDR INSTALLED.

PHR PLT-O1L FILLER cap MISSING.

PWR PLT-CAMSHAFT DRIVE GEAR BOLTS FAILED,

PHR PLT-ENG ROUGH, ¢ AUSE UNDETERMINES .,
PERSONNEL-]HPRUPERLY SECURED OIL £]LLgR CAP.

PWR PLT=GASKET BLOWN NO 3 CyL,

MISC~-WATER CONTAMINATED FigL SCURCE

PWR PLT-ENGINE CRANKCASE BREATHER PLUGGED BY ICE
MISC-FUEL SELECTOR MOVED OFF Fug( OPEN POSITION
H]SC-CARBURE?UR’HEAT CONTROL PRACKET FATLED

PERSONNEL-TRI—PACER OWNERS HANDBODK IMADEQUATE,
PHR PLY-RIGHT ENG. AIR FILTER ppox BLOCKED AY SNOW.
PHR PLT-RE= INGESTION OF EXHAUST Gas

PWR PLT-PUSH Rpp SOCKETS NOT INSTALLED,

OIRECT ENTRY CAUSES ARE CARRIED UNDER THEIR APPRDPREATE
CAUSAL CATEGORIES AND ARE INCLUDED [N THE TNTALS

CAUSE/FACTOR TABLE
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APPENDIX B

SINGLE-ENGINE FIXED-WING AIRCRAFT
U. S. GENERAL AVIATION
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TABLE B-2 AMALYTIC TABLE ATPEMDIX B

«IND OF FLYING V5 ATRCRAFT DAMAGE
ACCEDENTS INVOLVING ENGINE FAILURE
pR MALFUNCTION AS A FIRST ACCLDENT TYPE
SINGLE ENGINE FIXED=WING ALRCRAFT
U. S. GENERAL AVIATION
1965 - 1969

AIRCRAFT DAMAGE

EEEECEFESENTERSEEREER

KIND OF FLYING DEST SUBST MIN NONE RECORDS ACCIDENTS
ExIE:ESE3IEF2EED - FHEE EEEER =S 1 3 )

INSTRUCTLONAL
NUAL 4b 224 210 270

S0LO0 10 103 113 113
CHECK 1 3 ’ & 6
TRATNING 16 150 166 186
NONCOMMERET AL
PLEASURE 361 1537 1598 1898
PRACTICE 19 181 200 200
BUS INESS 61 368 429 429
CORPORATE /EXECUT TVE 2 5 7 1
AERIAL SURVEY 4 4

COMPANY FLIGHT

OTHER 1 2 3

COMMERC [AL .

AERIAL APPLICATION 27 183 210 210
ASSDCTATED CROP CONTROL ACTIV 36 169 20% 20%
FIRE CONTRDL 1 1
ASSOCTATED FIRE CONTROL ACTIV L 4

AERLAL MAPP ING/PHOTDGRAPHY 1 s [

AERIAL ADVERTISING 1 1 2

POWER AND PIPELINE PATROL 1 & T

FISH SPUTTING 1 1 2

ALK TAXE-PASSENGER BPERATIONS 12 52 G4

AlrR TAX1-CARGD DPERAT IDNS 2 13 15

CONSTRUCTION WORK

SCHEDULED PASSENGER SERVICE
SCHEOULED CARGOD SERVICE
NONSCHEDULEDSCHARTER REVENUE
NONSCHEDULED/ CHARTER REVENLUE
MILITARY CONTRACT-PASSENGER
WILITARY CONTRACT-CARGO
CUVTRACIICHAKTER-CARGD-DOMFS1
CDNTRACTICHnRTER—PASSENGER-DD

CUNTKACTICHARTER—CARGU—[NTERN
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TABLE B-2 CONTINUED ANALYTIC TARLE APPENDIX B

AIRCRAFT DAMAGE

KIND OF FLYING DEST sumsT mIn NONE
LEL 1L P rp o RREE SuBwE Eme smyw

RECOROS  ACCIDENTS
LONTRAC T/CHARTER=PASSENGER-IN

OTHER' 3 7 ’ 10 10
UNKNOWN/MOT REPORTED

MISCEL LANEOUS

EXPERIMENTAT ION 1 1 1
TEST 16 50 66 b6
DENONSTRAT 1ON 5 14 7 1] 19
FEKRY 19 20 169 109 il
SEARCH anND RESCUE 1 3 4 4

ATK SHOW/A TR RACING 2 T 9 9
PARACHUTE Jump 2 10 12 12
PARACHUTE Jump I8 CONNECTION 1 1 1
TOWING GLIDERS F4 2 2

SEEDING CrLOups

HUNT ING

POLICE PATROL 1 1 1
HIGHWAY TRAEFIC ADVISORY "

ALL OTHER PURLIC FLYING 2 2 2
OTHER 2 3 5 5
UNKNOWN/ NGT REPORYED 2 2 2
e e SLHRTED
RECOKDS 650 3205 38584
ACCIDENTS 650 3205 3R5S

18




TABLE B-3 AMALYTIC TARLE APPENDIX B

AIRPDRT PHDAIMITY ¥§ ENJURY INDEX
ACCIDEMTS [NVOLVING ENGINE FAILURE
O# MALFUNCTIOM AS A FIRST ACCIDENT TYPE
SINGLE EMGINE . F1AED-WING AJHCRAFT
U. S« GENERAL AVIATION

1965 - 1969
TMJURY INDEX
szsamnsseaEEAEERIEER RECURNS ACCIDENTS
AIRPORT PROXIMITY FATAL SER MIN NONE
amEs=s=gzamc=asEE umses ges mss  Exam
DN AIRPORT 34 4B 114 391 587 547
ON SEAPLANE BASE 1 1 1
DN HELIPORT
ON BARGE/SH1P/PLATFORM
IN TRAFEIC PATTERN 35 76 158 31¢ 586 586
WITHIN 174 RILE L8 32 48 98 196 196
WITHIN 1/2 MILE 12 19 3 13 135 135
WITHIN 3/4 MILE 4 8 13 17 47 42
WITHIN 1 MILE g 15 29 16 ' 179 129
WITHIN 2 MILES 16 33 68 129 P46 246
WITHIN 3 MILES v 14 41 107 17 174
WITHIN & MILES 6 12 z8 12 1na 118
WITHIN 5 MILES 3 6 T 26 40 40
REYOND § WILES 82 129 335 1041 ) 1567 1567
UNKNOWN/NOT REPORTED 1 16 20 3t a7
RECORDS 208 393 AHB 2366 3855
ACCIDENTS 208 393 R88 2366 3856
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TABLE B-4

FIRST PHASE OF OPERATION

SRR EErrEtcmsscaEms—px

STaTIC
STARTING ENGINE/S

TOLING ENMGINE/S

ENGINE RUNUP

IDLING KDTOKS
PARKEN~ENGINES NOT OPERATING
OTHER

Iand

TO TAKEQFF

FROM LANDING

QTHER

GROUND TAXI TO TAKEDFF
GROUND TAXT FROM LANDING
GROUND TAX1, OTHER
AERIAL TaXI TO TAKEOFF
AERTAL TAX1 TO/FROM LANDING
AERTAL Taxl, OTHER
TAKEOFF

Rumn

INITIAL CLIMB

VERTICAL

RUNN ING

ARORTED

ABOKTED

ARORTED

DTHER

INFLIGHT

CLIMB TO CRUISE

NORMAL CRiIISE

DESCEND ING

HEGLDING

HOVERING

POWER=ON DESCENY

AUTGRGTATIVE DFSCENT

ANALYTIC TARLE

FIRST PHASE DF OPERATION VS AIRCRAFT DAMAGE
ACC IDENTS LMVOLY NG ENGINE RALLURE
OR MALFUNCTION AS A FIRST ACCIDENT TvyPe
SINGLE ENGINE, FIXED~WING AIRCRAFT
Us So GENERAL AVIATINN
1968 ~ 1969

AIRCRAFT ODAMAGE

DEST SUBST MIN  NONE

17 Al
255 1306
18 1a9

1

153

RECORNS

is

971

9R
1561

187

APFENDIX B

ACCIDENTS

35

Qz1

ga
1561

187




TABLE B-4 CONTINUED ANALYTIC TABLFE APPERDIX B

AIRCRAFT DAMAGE

EERNERENRAEREEESREER

iy s o T e T A
ACROBATICS ) PR 11 1
AUZLZING 2 1 3 3
UNCONTROLLED DESCENT 1 1 1

EMERGENCY PESCENT
tLOW PASS - 15 o7 62 b2
1THER 18 &0 78 TR
EN ROUTE TO TREAT CROP 4 32 ’ 36 36
EN RDUTE 10 RELDADING AREA 2 14 16 16
SUKVEY FIELD/AREA 7 T 7
STAKT ING SWATH RUN 15 15 15
SWATH RUN 4 84 58 EL]
FLARENUT FOR SWATH RUN H 2 2
PULLUP FROM SWATH RUN 5 31 36 36
PROCENURE TURNARDUND 19 78 97 97
CLEANUP SWATH 3 3

MANEUVER T0 avDID ORSTRUCTION

RETURN TO STRIP 2 13 : 15 1%
LANDING

TRAFEIC PATTERN=CIRCLING 35 182 217 Y
FiInAL APPROACH 31 231 262 262
INIT1AL APPROACH 1 3 4

EINAL APPROACH & &

LEVEL DFF/TOUCHDOWN 4 [

RAILL

ROLL -GN/ HUN-OH
POWER-T LANDING

POMER=NFF AUTIROTATIVE LANDIN

GD=-ARDUND 17 96 113 113
MISSED APVROACH 1 1
OTHER 3 1 ?
UNENDHN‘ND‘I REPORTED 2 2
RECOKDS 650 3205 3R55
ACCIDENTS £50 3205 3855
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TABLE B-5 ANALYTIC TamLg APPENDIX B

SFCOND ACCIDENT TYPE ys INJURY INDEX
ACCIDENTS INVOLVING ENGINE FalLurg
OR MALFUNCT 10N AS A FIrST ACCIDENT TYPE
SINGLE ENGINE, FIXER-WING ALRCRAFT
Us Su GENEHAL AVIATION
1965 - 1949

INJURY [NDEX

==:=za==-=t-===u==ua

I:f§=fj=jffjgf§: FaTaL Ser nIN NOKE RECORDS  ACCINENTS
GRUOUND-WATER LNOP-Sweryve 13 g 33 23
DRAGEED WINGTIP, wOD, nk figs z 2 % s
WHEELS=UP LaNpIng L1818 g4 178 178 . |
WHEELS-DOWN LANDING In waTeg 1 1 1
GEAK COLLAPSED 135 177 g4 k53 853
BEAR HETRACTED 1 2 3 3
HAKD LAND I g 2 18 51 )25 194 196
NOSE DVEK/DOowN 127 134 414 540 580
KOLL avewk

CVERSHOOT s 6 g 32 32
UNDERSHODT 15 15 s 46 46

LOLLISION WITH AIRCRAFT

BOTH IN FLIGHT 1 1 1
ONE A IRHORNE
BOTH ON GROUND 1 1 1

COLLISIDN wiTH GROUND /WATER

CONTRAOLLEl 13 12 17 14 56 58
UNCONTROLLED 9 4 5 4 22 22
EOLLIDED WiTH

WIRES/POLES 13 36 63 81 193 193
TREES ‘ 34 95 146 277 852 552
RESIDENCE/S 1 2 2 § 5
RUTLDING/ S 2 & & 4 16 L]
FENCE, FENCEPGSTS 1 11 42 162 216 216
ELECTRONIC TOMERS 1 1 1
RUNWAY (K APPRNACH LIGHTS 1 1 1 3 3

AIRPORT HAZARD
ANIHALS 2 2 2
ERGP 1 3 T ' 11 11

FLAGMAN Loaner

DITCHES 2 H 47 129 144 lu6
SNUWBANK 10 19 10
PARKED AIRCRAFT 1 1 2 2
AUTOMOR 1L E 3 5 7 s 15
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TABLE B-§ CONTIKUED

TYPE OF ACCIDENT

DIKTRANK

ORJECT

BIKD STRIKE

sTALL

SPIN

SPLRAL

MUSH

#14E OR_EXPLOSION
IN FL1GHT

0N GROUND
ALRERAME FAILURE
IN FLIGHT

oM GROUND

ENGINE TEARAWAY
ENGINE FAILURE OR MALFUNCTION

pROPELLER/ROTOR FAlLURE

PRUPELLER

TalL ROTOR

MAIN ROTOR

PROPELLER/ROTOR ACCIDENY TD P
JET INTAKE/EXHAUST ACCIDENT T
PRUPELLER/JET /ROTOR BLAST
TURBULENCE

HALL DAMAGE TO ATRCRAFT
LIGHTNING STRIKE

EVASIVE MANEUVER

UNCONTROLLED ALTITUDE DEVIATI
OLTCHING

M155 186 AIRCRAFT NOT RECOVERE
MISCELLANEOUS DTHER

UNDETERMINED

RECOKDS

ACCIDENTS

ANALYTIC TARLE

INJURY INDEX

EATAL SER MIN NONE

pmsap =Es Sxm TERE

1 10 21 &0
3 12 21 79

62 42 43 40

37 14 o

1 1 3
1

1
1 2
T 1y 45
1 3
1 1

208 393 BUE 2368

208 393 ABB 2366

156
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TABLE B-7 CAUSE/FACTOR TABLE APPENDIX B
ACCIDENTS ENVOLVEING ENGINE FAILURE DR MALFUNCTION AS A FIRST ACCIDENT TYPE
SINGLE ENGINE FIXED-WING AIRCRAFT
Us S GENERAL AVIATION
1965 - 1969
CAUSES DISPLAYED RELATE TD EIRST AGCIDENT TYPE ONLY

{NVOLVES 3855 TOTAL ACCIDENTS
INVOLVES 208 FATAL ACCIDENTS

FATAL ACCIDENTS NDKFATAL ACCEDENTS ALL ACCIDENTS
DETAILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL
&5 PILOT ##
PILOT IN COMMAND
ATTEMPTED DPERATION W/KNOWN DEFLCIENCIES IN EQUIPMERY 3 1 4 20 4 24 23 H 28
ATTEMPTED OPERATION BEYDNR EXPERTENCE/ABILITY LEVEL 2 2 8 1 9 10 1 11
RECAME LOSY/D {SORTENTED 6 6 80 3 B89 86 9 95
CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS [ 1 ] 28 4 32 36 5 41
DELAYED IN INITIATING GO-AROUND 3 3 3 3
DIVERTED ATTENTION FROM (PPERATION OF ATRCRAFT 2 1 3 2 1 3
FAILED TO DBTAIN/MAINTAIN FLYING SPEED 3 3 3 E 4 &
EATLED TO USE OR INCORRECTLY USED MISC EQUIPMENT 2 7 7 9 9
EAILED TO FOLLOW APPROVED PROCEDURES, DIRECTIVES ETC 18 3 21 18 3 21
IHPROPER DPERATION OF POWERPLANT + POWERPLANT CONTROLS 15 15 454 454 469 469
IMPROPER OPERATION OF FLIGHT CDNTROLS 1 1 6 & 7 7
IMPROPER IFR  OPERATION . 1 1 1 1
IMPROPER §N-FLIGHT DECESIONS OR PLANNING 9 9 93 5 98 102 5 107
IMPROPER COMPENSATION FOR WIND CONDITIONS 1 1 1 1
INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 45 2 47 803 5 807 a4B [ 854
INADEQUATE SUPERVISION DF FLIGHT 51 51 51 51
LACK OF FAMILIARITY WITH AIRCRAFT 4 4 [ 27 1] 46 31 23 54
MISMANAGEMENT OF FUEL 41 41 500 1 501 s41 1 5642
EXERCISED POOR JUDGMENT 4 4 27 27 31 31
BPERATED CARELESSLY 1 1 2 1 1 2
SELECTED UNSULTA3SLE TERRAIN 3 3 3 3
IMPROPER STARTING PROCEDURES 2 3 - 2
INITIATED FLIGHT IN ADVERSE WEATHER CONDITIONS 3 E 1 1
SPONTANEQUS—IMPROPER ACTION 14 14 14 14
M15JUDGED DISTANCE AND SPEED 1 1 1 1
MISJUDGED DISTANCE 1 1 1 1
MISJUDGED DISTANCE AND ALTITUDE 1 1 1 1
MWISJUDGED SPEED AND ALT1TUDE 1 1 1 1
MISJUOGED SPEED 1 1 1
MISJUDGED ALTITUDE 1 1 1 1
MISUNDERSTANDING OF DRDERS OR INSTRUCTIONS A 1 1 1
TNCAPACITATION 1] 1 1 1
PHYSTCAL IMPAIRMENT |3 1 [ 3 3 [ 1 9
SPATIAL DISORIENTATION 1 1 1 1 2 2
PSYCLHOLOGICAL CONDITION 1 1 1 1 z 4
MISUSED OR FAILED TD USE FLAPS 2z H 2 2
FATLED TO ABDRT TAKEOFF 4 4 1 1 5 5
FAILED TO INITIATE GO-ARDUND 1 1 1 1
DIRECT ENTHIES 1 1 9 9 10 10
SUBTOTAL 155 1 166 2173 56 2229 2378 67 2395
corlLOT
FAILED TO DBTAIN/MAINTAIN FLYING SPEED 1 1 1 1
IMPRAPER OPERATLION DF PDWERPLANT + POWERPLANT CONTROLS 1 1 1 1
INADEQUATE PREFLIGHT PREPARATINN AND/QR PLANNING 1 1 1 1
SUBTOTAL 3 3 3 3
nuaL STUDENY
DELAYED IN INITIATING GA-ARNUND ! 1 1 1
FAILED T onTAINGMAINTALN ELYING SPEES H 2 ] L
I’N*‘;;;;’E%"fﬁ e p.e’i-” IF POWNERPLANT + PUNERFLANY CONTAGLS 21 21 21 21
UATE PREFLIGHT PREPAR 4 z
LACK OF EAMILIARITY WITH uﬁléﬂﬁ‘r““"’““ PLANNING 5 5 s} 5/
MISMARAGEMENT DF FUEL 1 1 1 1
SPONTANENUS~ IMPROPER ACT 10N 11 1 12 1L 1 12
1 1 1 1




TABLE B-7 CONTINUED CAUSE/FACTOR TARLE APPENDIX B
DUAL STUDENT (CONTINUED)

FATAL ACCIDENTS NONFATAL ACCTDENTS
CAUSE FACTOR TOTaL CAUSE FACTOR TDTAL CAUSE  FACTDR  TOTAL
MISUNDERSTAND ING OF. ORDERS OR INSTRUCTIDNS 1 1 1 1
SUBTOTAL 42 2 44 42 2 LT3
= PERSONNEL %%
FLIGHT ENSTRUCTOR
INADEQUATE SUPERVISION OF FLIGHT 2 L 3 2 1 3
INADEQUATE TRAINING OF STUDENT 7 3 10 7 3 10 “
MAINTENANCE, SERVICING, INSPECTION
TMPROPER MAINTENANCE [MAINTENANCE PERSONNEL ) 5 5 34 39 4i 44
IMPROPER MAINTENANCE [OWNER PERSONNEL ) 3 3 16 2 18 19 2 z1
TMPROPERLY SERVICED AIRCRAFT{GROUND CREH) [ 2 4 & 2 A
IMPROPERLY SERVICED AIRCRAFT{NWNER-PILOT) 1 1 21 2 23 2z 2 24
ENADEQUATE INSPECTION OF AIRCRAFT{MAINTENANCE PERSDNNEL ) 2 2 2 9 1l 11
[NADEQUATE ENSPECTION DF ACFT{OWNER-PILOT PERSONNEL ) 1 1 3 3 3 1 4
TNADEQUATE MAINTENANCE AND ENSPECTEON 17 2 19 246 11 259 265 13 278
OTHER H 2 2
UNK #NR 3 1 1 i
OPERATIUNAL SUPERVISORY PERSONNEL
FAILURE TN PROVIDE ADEQ DIRECTIVES, MANUALS, EDUTPMENT 1 1 1 1
DEFECIENCYy COMPANY MAINTAINEDN EQMT, SERY, REGULATLIONS 1 1 2 1 1 H
WEATHER PERSONNEL
INCORRECT WEATHER FORECAST 1 1 3 1 1 1 2
INAGEGUATE/ INCORRECT WEATHER BRIEF ING t 1 3 1
TRAFFIC CONTROL PERSONNEL
AIRPORT SUPERVISORY PERSONNEL
IMPROPER MAINT EMANCE-ATRPORT FACILITIES 2 2 ? 2
IMPROPER INSPECTION DF FACILITIES 1 1 2 1 1 2
OTHER 1 1 1 1
ATRWAYS FACILITIES PERSONNEL
PRODUCTIDN-DES [GN
SUBSTANDARD QUALTITY LONTRGL ! 1 ! 1
INCORRECT FACTORY INSTALLATION - 1 1 5 5 & 6
POOR/INADEQUATE DESIGN [ H 8 & 2 8
OTHER . 1 1 3 1 3 4 H 5
MISCELLANEOUS~PERSONNEL
PASSENGER 4 I 5 4 1
OTHER 1 1 1 1
DIRECT ENTRIES 2 2 2 2
THIRD PILDT
FLIGHT ENGINEER
DISPATCHING
SUBTOTAL 32 3 35 381 29 410 413 32 445
# AIRFRAME #%
WINGS
BRACING WIRES, STRUTS 1 1 H 1
FUSELAGE
WINDSHIELDS, WINOOWS, CANNPIES 1 i 1 1
LANDING GEAR
NORMAL RETRACTION/EXTENSTON ASSEMALY 1 1 1 1
FLIGHT CONTROL SURFACES
AILERDN: SURFACES ATTACHMENTS 1 1 1 1
SUBTDTAL 2 2 2 2 4 4
Bk POWERPLANT %%
ENGINE STRUCTURE .
CRANKCASE 4 & & 4
CRANKSHAFT 2 ? 53 1 54 55 1 S6
MASTER AND CONNECTING RODS 3 3 12 72 75 75
CYLINDER ASSEMBLY 3 ) 4 58 54 ot ! 62
PISTONy PISTON RINGS 3 1 4 59 1 60 62 2 64
VALVE ASSEMBLIES 3 3 122 I 123 125 1 126
BLOWER, IMPELLER ASSEMALY 13 13 13 13
MOUNT AND VIBRATION [SDLATDRS 1 1 1 i
OTHER 5 5 31 31 3h EL

IGNITION SYSTEM

189



TABLE B-7 CONTINUED CAUSE/FACTOR TABLE APFENDIX B
POWERPLANT (CONTINUED)
FATAL ACCIOENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

MAGNETOES 5 5 52 2 54 57 2 59
DISTRIBUTOR 1 1 1 1 2 2
SPARK PLUG 5 1 & 37 3 40 42 4 46
COILS 1 1 1 1
LOW TENSION WIRING 2z H 2 2
HIGH TENSION WIRING 1 1 1 1
1GNTTION HARNESSs SHIELDING 6 1 7 6 1 7
SWITCHES 3 3 3 3
LEADS 3 3 3 El
DTHER 2 2z 2z 2
FUEL STYSTEM
TANKS 9 o 13 9 4 13
LINES AND FLITTINGS 2 z 25 z 27 27 2 29
SELECTOR VALVES 1 1 20 2 22 21 2 23
EILTERSs STRAINERSs SCREEMS H ] 13 1 I 15 1 16
PRIMING SYSTEM H 2 2 H 4 4
CARBURETOR 9 3 89 1 90 98 1 99
PUMPS 5 5 15 19 24 24
FUEL INJECTION SYSTEM 1t il 11 1
VENYS, DRAINS, TANK CAPS 34 8 42 34 8 %2
RAM AIR ASSEMALY 1 5 5
DTHER 1 1 6 3 7 7
LURRICATING SY¥YSTEM
LINES, HOSESs FITTINGS 11 11 11 1l
VALVES 2 z 2 2
FILTERS; SCREENS L] 8 8 8
PUMP-PRESSURE 5 5 5 5
PUMPS-SCAVENGER 2 z 2 2
D1t CDOLERS 4 4 4 4
MAGNETIC PLUGS 1 1 1 1
SEALS AND GASKETS 10 10 Lo 10
THER 1o 1 11 10 1 11
COOLING SYSTEM
DTHER 1 1 1 1
PROPELLER AND ACCESSORIES
RLADES 1 1 1 1
HYDRAULIC PITCH CONTROL MECHANISM 1 1 1 1
OTHER 1 1 1 1 z 2
EXHAUST SYSTEM b
MANTFOLDS 2 2 2 2
WUFFLERS 1 i 14 1 15 5 1 16
GASKETS \ 1 1 1
STACKS 5 5 5 5
RBAFFLES 3 3 3 3
ENGINE ACCESSORIES
STARTERS 1 3 1 1
QTHER 1 1 1
ENGINE CONTRULS=-COCKPTT
THROTTLE-POWER LEVER ASSEMBLIES k 1 27 1 28 28 1 29
MIXTURE CONTROL ASSEMBLIES 1 1 15 15 16 16
INGUGT1D% AIR, PREHEAT CONTROLS [ [ [ 3
DTHER 1 1 13 1
POMERPLANT = INSTRUMENTS
FUEL QUANTITY GAUGE 1 1 4 23 37 4 34 38
WISCELLANEDUS
POWERPLANT FAILURE FOR UNDETERMINED REASONS 45 45 617 677 722 722
BIRD INGESTION 1 1 1 1
FOREIGN OBJECLT DAMAGE 1 1 1 1
COMPRESSDR STALLS 1 1 1 1
DETANATIDN 5 5 5 5
DTHER 1 1 1 1
NIRECT ENTRIES 1 1 36 1 a7 37 1 38
REPUGTION GEAR ASSEMALY
GEARS, ACCESSORY NRIVE 3 3 3
DTHER L 1 1 1
COMPRESSOR ASSEMALY
COMBUST 10N ASSEMBLY
TURRINE ASSEMBLY
ACCESSORY DRIVE ASSEMBLY
LUBRICATING SYSTEM
FUEL SYSTEM
OTHER . 1 1 1 1
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TABLE B-7 CGNTINUED
PONERPLANT [(CONTINUED)

SAFETY SYSTEM
IGNITION SYSTEM
TORQUEMETER
AIR BLEED
EXHALST SYSTEM
THRUST REVERSER
PROPELLER SYSTEM
CONSTANT SPEED DRIVE
POWER LEVER
CABLE
PROPELLER LEVER
REVERSE THRUST LEVER
ENGINE INODICATING ENDUIPMENT
TACHOMETER
ENGINE INSTALLATION

SUBTOTAL
¥ SYSTEMS #%

ELECTRICAL SYSTEM
BATTERIES
GENERATORS/ALTERNATORS
HYDRAULIC SYSTEM
FLIGHT CONTROL SYSTEMS
ANTI=ECINGy DE-ICING SYSTEMS
CARBURETOR DE-ICING SYSTEM
AR CONDITIONs HEATIMG AND PRESSURLZATION
AUTO PILOT
FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
OXYGEN SYSTEM
QFHER SYSTEMS

SUBTOTAL
#% INSTRUMENTS/EQUIPMENT AND ACCESSDRIES *x

FLIGHT AND NAVIGATIAON INSTRUMENTS
COMPASS

COMMUNTCATIONS AND MNAVIGATIDN EOUIPMENT
TRANSMITTERS AND/OR RECEIVERS
VOR RECEI1VERS
OTHER

MISCELLANEOUS EQUIPMENT
SPRAY, DUSTING EQUIPMENT

SUBTOTAL
®¥ AIRPORTS/AIRWAYS/FACILITIES wa

ATRPORT FACILITIES
AIRPORT CONDITIONS
SNOW ON RUNWAY
AIRWAYS FACILITIES

SUBTOTAL
#% WEATHER *%
LDW CEILING
RATN

FCG

SNOW

ICING CONDITIONS=INCLUDES SLEET, FREEZING RAIN, ETC
CONDITIONS CONDUCIVE TD CARR/INDUCTION SYSTEM ICING
UNFAVDRABLE WIND CONDITIONS

TURBULENCE+ ASSOCIATEDR W/CLDUDS, THUNDERSTORMS
LOCAL WHIRLWIRD

ADVERSE WlNDS ALOFT

HIGH TEMPERATURE

OBSTRUCTIONS TR VISION

CAUSE/FACTDR TABLE

FATAL ACCIDENTS NONFATAL ACCIDENTS

APFENDIX B

ALL ACCIDENTS

—

W
——

[

-
—_— WA

b G R

FACTOR

68

—.

29
15

10

109
9

o> W

TOTAL

1790

14

15

- W

10

30
17
15

242

R




TABLE B-7 CONTINUED CAUSE/FACTOR TARLE APPENDIX B
WEATHER (CONTINUED)

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS
CaUSE FACTOR TOFAL CAUSE FACTOR TOTAL CAUSE FACTODR TOTAL
HIGH DENSETY ALTITUDE 2 2 1 3 4 1 5 -]
THUNDERSTORM ACTIVITY 4 4 4 4
DTHER 1 1 1 1
SUBTDTAL 9 30 39 136 188 324 145 218 353
#% MISCELLANEOUS =%
RIRD COLLSSEON 1 1 1 1
EVASIVE MANEUYER TO AVYDID CDLLISION H 1 1 1
UNQUALLIFIED PERSON OPERATED AIRCRAFT 5 3 a 5 3 L]
SABNTAGE 1 1 1 1
FOREIGN MATERIAL AFFECTING MORMAL QPERATIONS 9 9 100 3 103 106 3 112
UNDETERMINED 3 3 3 3
DIRECT ENTRIES 1 1 5 5 & 6
SUBTOTAL 13 13 113 ) 119 12¢ & 132
GRAND TOTAL N4 48 362 4488 354 4842 4802 402 5204
*% MISCELLANEDUS ACTS, CONDITIONS ##
ANTI-ICENG/DEICING £QUIP~IMPROPER DPER, OF/FAILED TO USE 12 1 13 319 6 385 391 7 358
CHECKLIST~FAILED TO USE 2 5 7 2 5 7
DISREGARD DF GOOD OPERATING PRACTICE 1 1 1 1 i 11 2
IMPROPER EMERGENCY -PROCEDURES 2 2 5 8 13 7 B 15
INSTRUMENTS~MISREAD DR FAILED TO READ 1 1 1 1
SEAT BELT NOT FASTENED 1 1 i 1
NOT ALLIGNED WITH RUNWAY/INTENDED LANDING AREA 2 2 2 2
UNWARRANTED LOW FLYING 5 H 5 5
INATTENTIVE TD FUEL SUPPLY 9 1 10 107 22 129 1186 23 139
POOREY PLANNED APPRDACH 1 L] 5 1 & 5
MISCALCULATED FUEL CONSUMPTION 2 2 4 [-1:3 15 &1 68 17 85
JETTISONED LOAD 12 13 13 12
STOLEN DR UNAUTHORIZED USE DF AIRCRAFT 2 4 5 5 T 7
LANDED 0ON FQAMED RUNWAY 1 1 1 1
IMPROPERLY SECURED 2 2 32 3 38 34 3 37
ROGUS PART 3 3 3 3
ELECTRICAL FAILURE 3 3 6 3 &
ENGINE LODADED UP 1 1 10 17 126 11n 17 127
FATIGUE FRACTURE \ 2 z 43 1 44 45 48
FUEL GRADE=IMPROPER & 6 b &
IMPROPER GRADE QIL=LUBRICATING SYSTEM 2 2 2 2
RPM-UNCONTROLLABLE~NVERSPEEN 2 2 2 2
WINDSHIELD, DIRTY, FOGGY, ETC-RESTRICTED WISION 1 1 2 3 3 3
WRONG PARY 1 1 1 1
IMPROPER ALIGNMENT /ADJUSTMENT 3 3 16 1 t7 19 1 20
SEPARATION IN FLIGHT 1 1 1 |38 12 1 12 13
FIRE IN ENGIME 2 1 3 2 1 3
CORRNDEDR/CORROSION 1 1 & 1 T T 1 B
CONGESTED TRAFFIC-PATTERN 4 z 1 1 1 2 3
PILOT FATIGUE 2 2 2 2
FUEL EXHAUSTLION 34 1 35 ) T24 758 1 159
FUEL CONTAMINATIUON-EXCLUSIVE 0OF WATER IN FUEL 1 i 55 2 57 L1 2 58
ALCOHOLIC IMPAIRMENT OF EFFICEENCY AND JUDGMENT & 2 8 4 & 10 2 12
HYPOXTIA H 1 1 1
TCE-IN FUEL 9 2 11 9 2 11
TCE~ENGINE 1 1 1 1
1CE-CARBURETOR 12 12 316 7 323 328 T 335
TCE-PROPELLER 1 1 1 1
AIRFRAME ICE 2 3 5 2 3 5
ICE-WINDSHIELR 1 1 1 1
[MFROPERLY LOADED ALRCRAFT-WEIGHT-AND/OR GG 1 2 3 1 1 1 3 L]
LACK DF LUBRICATION-SPECIFIC PART, NOT SYSTEM 9 1 10 9 1 10
0lL EXHAUSTION-EMGINE LUBRICATION SYSTEM 3 3 53 2 55 L1 2 58
OIL EXHAUSTIUN-PROPELLER SYSTEM 2 2 2 2
TIL CONTAMINATION 4 4 4 4
SIMULATED CONDITIONS & 1 7 &5 50 115 71 51 122
FUEL SIPHONING 3 1 4 3 1 4
WATER IN FUEL 5 ] 17t 5 17¢ 176 5 181
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TABLE B-7 CONTINGED CAUSE/FACTOR TABLE APFEIDIX B

MISCELLANEOUS ACTS, CONDITIONS {CONTINUED]
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDFNTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAYSE  FACTDR TOTAL

AIRCRAFT CAME TD REST IN WATER 3 3 33 33 36 26

FROZEN: MQLSTURE
MISSING 1
TOUGH AND GO LAMDING

OVERLOAD FATLURE

MATERIAL FATLURE 10 10 422 11 433 437 11 443
FUEL STARVATIDN 51 ? 53 2

DIL STARVATION 2

IMPROPER CLEARANCE~YTOLERANCE 3

FUEL SELECTOR POSITIONED #ETWEEN TANKS 8 1
FIRE OF UNDETERMINED DRIGIN 1
UNAPPROVED MODIFICATION 1
IMPROPER/ INADEQUATE VENT ING 4
ACTION, LACK DF :

POOR WELD 2
PREVIOUS DAMAGE 5
LEAK/LEAKAGE 2 2 20
LOW FLUID LEVEL

ARCING 1 1

LOW COMPRESS ION 6
DOWNWIND

CARBON DEPOSITS 3 22
LANDED IN CONSTRUCTION AREA

OVER TORQUED

UNDER TORQUED

LODSE, PART/FITTING 4 4
BENT

RINDING 2 2
BURNED

CHAFFED

COLLAPSED 1

CROSSED 3
DETERIORATED ] 1
DISCONNECTED 1
EXCESSIVE 1

ERRATIC

FRICTION, EXCESSIVE

GROUNDED

IMPROPERLY INSTALLED 1 1
JAMMED

0BSTRUCTED 1 1
OPEN
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—
~ =
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e
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2
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OUT OF BALANCE
OVERHEATED
EXCESSIVE PRESSURE
PRESSURE TOO LOW
PRESSURE+ NDNE
SCORED

SHEARED 2 2
STICKING
STRIPPED
Stuck
EXCESSIVE TEMPERATURE 1 1
VIBRATIONy EXCESSIVE

WARPED

v
W

L
-
W b
-
Sww

MR e e
—- e,
Mo e

Lt
~
-

-
=

~Ruge Oy
W w

R - W

SN Dy ~ww
[

R e

DIRECT ENTRY CAUSES

PILOT-IMPROPERLY EXECUTED EMERGENCY LANDING
FILOT=INCAPACITATION CAUSED BY DRUGS

PHR PLT-LEFT CRANKSHAFT IDLER GEAR CAP SCREW FAILD
PWR PLT-DIL STARVATINN FOR UNDETERMINED REASON
NISC-WATER FHOZE IN FUEL SELECTOR RLDCKING FLOW
PILOT=INADVERTENTLY TURWED MAGNETO SWEITCH nef

PR PLY=ENGINE CRANKCASE BREATHER PLUGGED BY ICE
PERSONNEL-IMPROPERLY SECURED OIL FILLER caPp,

PWR PLT~RE-INGESFION OF EXHAUST GaS

PHR PLT-SLUSH ENTERED CARBURETOR AIR INTAKE SCOOP.
PWR PL¥-FUEL 51PHOMED OUT FROM DEFORMED TANK VENT,
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TABLE B-7 CONTINUED CAUSE/FACTOR TABLE APPENDIX B
DIRECT ENTRY CAUSES (CONTINUED)

PWR PLT-CARB.FLOAT [MPHOPERLY INSTALLED+STICKING.
PWR PLT=IMPRDPER CARBURETOR INSTALLED.

PHR PLT-1MPROPER FUEL GAUGE INSTALLED.

PHR PLT=SEAL ON QIL FILTER IMPROPERLY INSTALLED.
PILOT-ENADVERTENTLY ACTUATED MIXTURE CONTROL

pwR PLT-ACELERATOR PUMP JAMMED aY DUST COVER.

PHP PLT-IMPROPERLY RIGGED MIXTURE CONTROL.

PWR PLT=FATIGUE FAILURE OFf CARB HEAT CONTROL.
PILOT=ATTEMPTED FLIGHT WITH AUTOMOBILE FUEL.

PWwR PLT-MATERIAL FATLURE+CAM REDUCTION GEAR ASSEMA
PHR PLT-CARBURETOR NEEOLE VALVE STUCK.

PWR PLT-THROTTLE CONTROL BINDING IN CABLE HOUS ING.
PWR PLT-EXCESSIVE CARBON DEPOSITS ON SPARK PLUGS.
MISC-FUEL SELECTOR MOYED OFF FULL OPEN POSITION
PWR PLT=FATIGUE FALLURE OF NUMBER 1 CYLINDER.

PWR PLT-CARBURETOR NEEDLE VALVE STUCK.

PWR PLT-CAM REDUCTION GEAR FAILED.

M1SC-CARBURETOR HEAT CONTROL ARACKET FAILED

PWR PLY-FUEL STARVATION FOR UNDETERMINED REASON
PWR PLT=FUEL STRAVATION FOR AN UNDETERMINED REASDN
PWR PLT-BOTH MAIN FUEL CAPS LONSEFUEL SYPHONING
RISC=DESCENT WAS TOD STEEP PRECLUQING FUEL FLOW
PWR PLT=CAMSHAFT ORIVE GEAR ROLTS FAILED.
PERSONNEL-TRI-PACER OMNERS HANDRODK INADEQUATE

pWR PLT-NO GASKET yN.3 CYLINDER ROCKER BOX COVER.
MI1SC=WATER CONTAMINATED FUEL SQURCE

PWR PLT-EXCESSIVE FUEL CONSUMPTIDN,CAUSE UNDETERMN
PILOT=POSITIONED MIXTURE CONTROL TO IDLE-CUT~0FF.
PWR PLT=INTAKE MANIFOLO CRACKED.

PWR PLT=DETONATION IN ALL CYLINDERS.

PWR PLT-FUEL STARVATICN FOR UNDETERMINED CAUSE.
PWR PLT-0IL FILLER CAP MISSING.

PILOT-ACFT ON AUTOPRILOT,PLT ASLEEP.

PSLOT=LEG STRUCK AND TURNED FUEL $ELECTR VALVE OFF
PWR PLT-THROTTLE HOUSING BROKE FORWARD OF FIREWALL
PUR PLT-CARB ENGESTED WATER,ATR SCREEN SATURATED.
PHR PLT=ENG ROUGH,CAUSE UNDE TERMINED.

PWR PLT-EXCESSIVE FUEL CONSUMPTION-CAUSE UNDTRMND.
PWR PLT-GASKET ALDWN NO 3 {¥i.

PWR PLT-FUEL PRESSURE DROPPED TD ZER(Q+CAUSE UNDTFD
PWR PLT-EXCESSIVE FUEL CONSUMPTION CAUSE NOT DTRMD
FILOT-TNADVERTENTLY TURNED ENG OFF.

P1LOT- INADVERTENTLY TURNED OFF FUEL.

PWR PLT-PUSH ROD SGLKETS MOT INSTALLED.

PWR PLT-FUEL EXHAUSTEON FOR UNK CAUSE.

DIRECT ENTRY CAUSES ARE CARRIED UNDER THEIR APPROPRIATE
CAUSAL CATEGDRIES AND ARE INCLUDED IN THE TOTALS
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TABLE B-9 CAUSE/FACTOR TARLE APPENDIX B

ACCIDENTS THVOLVING ENGINE FAILURE OR MALFUNCTION A5 & FIRST ACCIDENT TYPE
sINGLE ENGINE FIXED-HWING ALRCRAFTY
U. 5« GENERAL AVIAT ION
1965 - 1969
¢AUSES DISPLAYED RELATE TO FIRST AND SECOND ACCIDENT TYPES

INVOLVES 3855 TOTAL ACCTDENTS
INVDLVES 208 FATAL ACCIDENTS

FATAL ACCIDENTS NONFATAL ACCTDENTS ALL ACCIDENTS

DETAILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

sx PILDT *%

PILOT IN COMMAND

ATTEMPTED OPERATION H/KNOWN DEFICIENCIES I8 EQUIPMENT 3 i 4 21 4 25 24 5 2
ATTEMPTED OPERATINN BEYOND EXPERIENCE/ARILITY LEVEL 2 2 9 2 11 11 2 13
RECAME LOST/DISORIENTED & 6 a0 10 90 86 10 9
CONTINUED VER FLIGHT INTO ADVERSE WERTHER CONDETIONS 9 1 10 31 4 35 40 5 45
BELAYED ACTLDN [N ABORTING TAKEORF 8 8 8 8
DELAYED IN ENITIATING GO-AROUND 11 1 12 11 1 12
DIVERTED ATTENTION FROM OPERATION o0f ALRCRAFT 3 1 & 3 1 4
EXCEEDED DESIGA STRESS LIMITS OF ATRCRAFT 1 1 1 A
FAILED TO EXTEND LANDING GEAR 4 4 4 %
FAILED TO RETRACT LANDING GEAR 1 1 1 1
RETRACTED GEAR PREMATURELY 1 1 1 i
INAOVERTENTLY RETRACTED GEBR 1 1 1 1
FAILED TO SEE AND AVOID OTHER ATRCRAFT 1 1 ¥ 1
SAILED TO SEE AND AVOID DRJECTS OR ORSTRUCTIONS 1 1 21 21 22 2
FAILED TO OBTAIN/MAINTAIN FLYING SPEED 85 i 86 167 167 252 1 253
FAILED TO USE DR INCORRECTLY USED M1SC EQUIPMENT 2 2 8 B 10 10
EAILED TG FOLLDW APPROVED PROCEDURES, DIRECTLVES ETC i L 19 3 22 20 3 2
IMPROPER OPERATION OF POWERPLANT & POMERPLANT CONTROLS 15 15 458 456 471 4T
IMPROPER OPERATION OF BRAKES AND/OR FLLGHT CONTROLS 12 12 12 12
IMPROPER OPERATION OF FLIGHT GONTROLS 3 3 10 10 13 13
IMPROPER LEVEL OFF 2 2 78 78 80 80
IMPROPER 1FR OQPERATION 1 1 !
IMPROPER IN-FLIGHT DECISIONS DR PLANNING 14 14 104 5 109 118 5 123
IHPROPER COMPENSATION FOR WINO CONDITIONS . 2 2 2
INAQEQUATE PREFLIGHT PREPARATION AND/OR PLANNING 46 z 48 804 [ a10 850 8 asb
INADEQUATE SUPERVISION OF FLIGHT 3 3 75 75 78 i
LACK OF FAMILIARITY WITH AIRCRAFT 7 & 13 28 23 5% a5 29
MISMANAGEMENT OF FUEL 41 41 501 1 502 5472 1 543
EXERCISED POOR JUDGMENT 5 5 32 32 37
OPERATED CARELESSLY 1 2 3 1 2
SELECTED UNSUITABLE TERRAIN 2 2 34 34 36
IMPROPER STARTING PROCEDURES 2z 2 2
FAILED TO ASSURE THE GEAR WAS DOWN AND LOCKED 8 8 8
INITIATED FLIGHT IN ADVERSE WEATHER CONDITIONS 1 1 2 1 I
SPONTANEDUS— [MPROPER ACTION : 16 16 16
MISJUDGED DISTANCEs SPEED: AND ALTITUDE 1 1 7 7 8
M1SJUDGED DISTANCE AND SPEED 2 1 3 41 41 43 )
MISJUDGED D1STANCE 1 1 1
MISJUDGED DISTANCE AND ALTITUDE 2 2 25 1 26 27 1
W1SJUDGED SPEED AND ALTITUDE 1 1 2 2 3
MISJUDGED SPEED 4 4 o
M1SJUDGED ALTITUDE AND CLEARANCE 3 3 3
M15SJUDGED ALTETUDE 3 3 9 9 12
H1$JUDGED CLEARANCE 4 4 4
MISUNDERSTANDING DF ORDERS OR INSTRUCTIONS 1 1 t
IMPROPER RECOVERY FROM ROUNCED LANDING I & &
INCAPACITATLIDN 1 1 1
PHYSICAL TMPAIRMENT 7 1 8 4 5 1t 1
SPATIAL DISORIENTAT1ON 2 2 3 3 5
PSYCHGLOGICAL CONDITION 1 1 1 1 2
M1SUSED DR FAILED TO USE FLAPS 1 4 5 1 “
EAILED TO MATNTATN DIRECTIONAL CONTROL 8 B 5
SELECTED WRONG RUNWAY RELATIVE 701 EXISTING WIND 5 1 6 5 1
FALLED TO ARORT TAKEOFF 4 4 8 8 12
FAILED TO IKETIATE GD-AROUND 2 2 2
DIRECT ENTRIES 3 3 12 12 15

SUBTOTAL 274 14 288 2695 10 2165 2969 84
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TABLE -9 CONTINVED

COPILOT {conT INUED )

CoPILOT

FAILED To O
THPROPER Op
INADEQUATE

BTAIN/MATNT AT

N FLYING SPEED

ERATION pg POWERPLANT + POWERPLANT CONTROLS

FREFLIGHT PREPARATION AND/OR PLANNING

CAUSE/FACTOR TARLE

SUBTOTAL

DUAL STUDENT

FAILED TD OBTAIN/HMAINTAIN
IMPROPER OPERATION OF POWE
INPRDPER OPERATIGN DF BRAK
INPROPER LEVEL OFF

LACK oOF FAMILTARITY WITH 2
NISMANAGEMENT gF FUEL

NISUNDERSTAND ING OF ORDERS

FAILED TO agorT TAKEGFF
SUBTOTAL

*% PERSONNEL

L FLIGHT INSTRyCTOR

DIRECT ENTRIES
ATNTENANCE , SERVICING,

. [NADEQUATE INSPECTION DF AC
. INADEQUATE MATNTENANCE anp

HER FORECAST

DELAYED IN INITIATING GO=AROUND
FAILED TD SEE aND AVOID DRAJECTS OR OASTRUCTIGNS

FLYING SPEED
RPLANT + POWERPLANT CONTROLS
ES AND/DR FLIGHT CONTROLS

INADEQUATE PREFLIGHT PREPARATION AND/DR PLANNING
INADEQUATE SUPERVISION OF FLIGHT

IRCRAFT

FAILURE To RELINQUISH CONTRDL
SPUNTANEUUS—IMPRIJPER ACTION
NiSJUDGED DISTANCE AND ALTITUDE
MISJUDGED SPEED AND ALTITUDE

OR INSTRUCTINNS

HISUSED OR FAlLED TO USE FLAPS

IMADEQUATE SUPERVISION of FLIGHT
INADEQUATE TRAINING OF STUDENT

FTIDWNER-PILOT PERSONNEL }
INSPECTION

MANUALS . EOYIPMENT
SERYV, REGULATIDNS

INADEQUATEHNCURRECT WEATHER BRIEFING

AFFIC CONTROL

PERSDNNEL
BERPORT SUPERYTS

ORY PERSGNNEL

OTHER

RWAYS FACILITIES PERSONNEL
MODUCT [LON-DE S [ Gy

SUBSTANDARD QUALITY CONTROL
INCDRRECT FACTORY INSTALLATI
00R/ INADEQUATE DES [N

BATHER

ESCELLANEDUS-PERS ONNEL
PILOT OF OTHER AIRCRAFT
PASSENGER

PRIVER OF veHicLe
THER

MGHT ENGINEER
PATCHING

- INPROPER MA]NTENANCE—AIRPURT FACILITIES
INPROPER INSPECTION OF FACILITIES

ON

FATAL ACCIDENTS NONFATAL ACCIDENTS
CAUSE FACTOR ToTAL CAUSE  FACTOR TpTAL
1 1
1 1
1 1
3 3
1 1
1 1 2 2
4 4 13 13
21 21
1 1
5 5
5 5
: 1
1 1
11 1 12
1 1 2
2 2
2 2
1 1
1 1
1 1
1 1
5 1 6 68 3 71
2 1 3
7 3 10
1 1
5 5 39 39
3 3 186 2 18
& 2 8
1 1 22 2 23
2 2 g It
1 1 3 3
17 z 19 248 11 259
2 H
1
1 1
1 1 2
1 i 1 i
1 1
2 1 3
1 1 2
1 1
1 1
1 1 5 5
6 z 8
1 1 3 1 4
1 1 H
5 2 7
1 1 2
1 1
2 2
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TABLE B-9 CONTINUED CAUSE/FACTOR TAWLE APPENDIN B

PERSONNEL {COMTINUED) .
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

SUBTOTAL 32 3 35 385 33 418 «17 35 453

wi ATRFRAME *%

WINGS
RRACING WIRES, STRUTS 1 1 1 1
DTHER 1 1 1 1
FUSELAGE

WINDSHIELDSy WINDOWS CANGPIES 1 1
LANDING GEAR

MORMAL RETRACT LON/EXTENSION ASSEMBLY

MOSEKHEEL ASSEMBLIES

BRAK ING SYSTEM [NORMAL}

DIRECT ENTRIES
FLIGHT CONTROL SURFACES

ALLERON, SURFACES ATT ACHMENTS 1 1 1

HOK1ZONTAL STABILIZER, ATTACHMENTS 1 1 1

—
-

———
——
————r

SUBTOTAL 2 2 [} 2 8 L 2 10
#% POWERPLANT *%¥

ENGINE STRUCTURE
CRANKCASE L &
CRANKSHAFT
MASTER ANR CONNECTING RODBS
CYLINDER ASSEMBLY
pISTON, PISTON RINGS
VALVE ASSEMBLIES
RLOMERs [MPELLER ASSEMRLY 13 13
MOUNT AND VIBRATION 150LATORS 1 1
QOTHER
tGMITION SYSTEM
MAGNETOES
DiSTRIBUTIR
SPARK PLUG
tOILS
LOW TENSION WIRING
H1GH TENSION WIRING
16K IT10N HARMESS, SHIELDING
SWITCHES
LEADS
OTHER
FUEL SYSTEM
TANKS
LINES AND FITTINGS
SELEGTOR VALVES
FILTERSy STRAINERS, SCLREENS
PRIMING SYSTEM
CARRURETOR
PUNPS
FUEL INJECTION SYSTEM
VENTS, DRAINS, TANK CARS
R&M ALR ASSEMBLY
DTHER 1 1
LUBRICATING SYSTEM
LINESy HOSESs FITTINGS
VALVES
FILTERSs SCREENS
pUMP=-PRESSURE
PUMP§-SCAVENGER
DiL CDOLERS
MAGNETIC PLUGS
SEALS AND GASKETS
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OTHEK
CONLING SYSTEM
(JTHER
PROPELLER AND ACCESSORIES
RLABES
HYDRAULIC PITCH CONTROL MECHANISH
OTHER
EXHAUST SYSTEM .
MANIFOLDS 2 2 4

—
-
o

——
—
N -
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. TABLE B-9 CONTINUED TAUSE/FACTOR TARLE
POWERPLANT {CONT IMUED}

APPENDIX B

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL AECIDENTS

CAUSE FACTOR TOTAL CAUSE  FACTOR TOTAL CAUSE  FACTOR TOTAL

HUFFLERS 1 1

GASKETS

STACKS

. - BAFFLES

-ENGINE ACCESSORIES

STARTERS

OTHER

NGINE CONTROLS-COCKPIT

THROTTLE-PDOWER LEVER ASSEMBLIES

MIXTURE CONTRDL ASSEMALIES 1] 15 16 18

IMDUCTION AlR, PREHEAT CONTROLS 6 6 6 6

OTHER 1

NERPLANT = [NSTRUMENTS

FUEL QUANTITY GAUGE i 1 4

SCELLANEQUS

POHERPLANT FAILURE FOR UNDETERMINED REASONS 45 7

BIRD INGESTION 1

FOREIGN ORJECT DAMAGE 1
1
5

(TR Py
—

[RET TS
Wn g
W

J.
—
—-

-
bt e

33 37 4 34 34
677 127 2

% COMPRESSOR STALLS
% DETONAT 10N

1 1
X DIRECT ENTRIES 1 t 36 ' 37 3
EDUCTION GEAR ASSEMBLY
GEARS, ACCESSORY DR IVE 3 3 3 3
OTHER 1 1 1 1
PRESSOR ASSEMBLY
MBUSTION ASSEMALY

VT
Y

ESSORY DRIVE ASSEMBLY
BRICATING SYSTEM

BINE INDTCATING EQUIPMENT
ACHDMETER 1 1 1 1
IHE INSTALLATION

© SUBTOTAL 103 4 107 1619 .13 L6B3 1722 L1 1790
SYSTEMS o=

ETRICAL SYSTEM
TERIES

1 1 i 1 :
[ENERATORS /AL TERNATDRS '

@BHT CONTROL SYSTEMS

PHG FLAP CONTROL SYSTEM [ELECTRICAL)
NG FLAP CONTROL SYSTEM {HYDRAULIC) 1 1 1 1
~ICINGy DE-ICING SYSTEMS

RBURETGR DE=1CUNG SYSTEM 14 14 14 14
CONDITION, HEATENG AND PRESSURIZATION

B prLoT '

WARNING SYSTEM

EXTINGUISHER SYSTEM

N SYSTEM §
R SYSTEMS

SuBTDTAL

INSTRUMEN TS /EQU T PMENT AND ACCESSODRIES ok

e




TABLE B-9 CONTINUED CAUSE/FACTOR TRALE APPENDIX B

INSTRUMENTSIEQUIPMENT AND ACCESSDRIES {CONT1NUED)

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

ELIGHT AND NAVIGATION [NSTRUMENTS

COMPASS L 1 3 1
COMMUNTCATIONS ANO NAVIGAT1ON EQULPMENT
TRANSMITTERS AND/TIR RECE IVERS 3 3 3 3
VDR RECEIVERS 1 3 4 1 3 4
DTHER 1 1 1 3
MISCELLANEQUS EQUIPMENT
SPRAY, DUSTING EQUIPMENT H 2 2z H
SUBTOTAL 4 1 11 4 7 1
w& AFRPORTS/ATRWAYS/FACILITIES **
AIRPORT FACILITIES
AIRPORT COND1TIONS
WET RUNWAY 5 5 [
1CE/SLUSH ON RUNWAY 1 1 1
SNOW ON RUNWAY 5 3 ] 5 3
SOFT SHOULDERS (RUNWAY) 3 3 3
HIGH VEGETATIDN 1 3 1 1 2
OTHER 3 8 11 3 8 I
AIRWAYS FACILITIES
SUBTOTAL 1 1 8 21 29 8 22 0
x5 WEATHER #*%
LOoW CETLING 2 13 15 3 29 32 5 42
RAIN 1 5 [} 1 10 11 2 15
FOG 4 5 9 4 19 23 ] 24
SNOW 1 2 3 8 B 1 10
1CENG CONDST1ONS=INCLUDES SLEET, FREEZING RAIN, ETC 1 2 3 . & 9 13 5 11
CONDITIONS CONDUCIVE 30 CARR/INDUCTIDN SYSTEM ICING 7 9 16 126 100 226 133 109 nt
UNEBYORABLE WIND CONDETIONS 3 3 7 15 22 7 18
SUDDEN WENDSHIFT 3 b R ¢
TURBULENCE IN FL1GHT+ CLEAR AIR 1 1 1
TURBULENCEs ASSOCIATED W/CLOUDS, THUNDERSTORMS 1 1 1 1 2
DOWNDRAFTS s UPDRAFTS : 4 2 6 4 2
LOCAL WFIRLWIND 2 2 2
| ADVERSE WINDS ALOFT 4 4 [
| HLGH TEMPERATURE 1 1 4 4 5
| NRSTRUCTIONS TO VISTON 1 1 [ [ 1 [
HIGH DENSITY A1.TI1TUDE 3 3 1 8 9 1 11
THUNDERSTORM ACTIVITY & [ &
OTHER } 1 1
SUBTOTAL 17 [ 3% 154 222 376 17T 268
wx TERRAIN %%
WET ¢ SOFT GROUND 2 2 117 176 253 17 178
SNOW-COVERED 8 12 20 8 12
1cyY 1 1 2 1 1
HIGH VEGETATION 22 61 83 22 31
H100DEN DBSTRUCT SONS 1 1 9 “ 13 10 4
ROUGH/UNEVEN k ) 6 110 189 299 111 194
ROUGH WATER 1 1 1 1 2 1 2
H1GH UBSTRUCTIONS 9 9 18 58 53 111 &7 62
LODSE GRAVEL 1 1 3
SANDY 13 14 27 13 14
OTHER 1 A 10 13 23 11 13
SUBTOTAL 12 17 29 309 525 B34 321 542
wx MISCELLANEQUS #%
A1RD COLLISION 1 1 1
€vASIVE MANEUVER TO AVD1D COLLYSION 3z 2 B4 32 2
UNOUALIF1ED PERSON DPERATED AIRCRAFY 5 3 B 5 3
SAROTAGE 1 1 1
FOREIGN MATERIAL AFFECTING NORMAL NPERATIONS 9 9 100 3 103 109 3
UNDETERMINED 3 3 3

170




F MSCELLANEOUS | CONT INUED }

OIRECT ENTRIES

CAUSE/FACTQR TABLE

FATAL ACCINENTS

CAUSE FACTOR

2
SuBTaTAL 14
GRAND TaTay, 459 a4
* MISCELLANEQUS ACTS) CONDITIONS s
. ANTI-ICING /D 1 1ng EQUEP—TuPROPER (pgq, OF/FAILED Tp yse 12 1
& CHECKLIST=FATLED 7 g
" DISREGARD OF gpgp OPERATING PracTyce 1
i IMPROPER EMERGENCY PROCEDURE S 2 1
* INSTRUNENTS —M ISRE ap R FAILED T Rgap
| SEAT BELT NOT Fastewen 1 1
b MO ALLIGNED wiTH RUNKAY £ INTENDED Lanpye AREA
| WMHARRANTED Low £y [ng 2
B FAlLED T HE LANDING FLaps
AVATLABLE Runway 2
¥ 9 1
1
3 1
2 2
USE OF AIRCRAFT 2
2
i
! 2
HFUEL GRADE~IMpROpER
EMPROPER GRADE QIL-LUBRICATING gygrey
! ~(VERSPEED
PIRTY, Foggy, ETC-RESTRICTED visron 1
3
2
INE
CORRAS JoN 1
2
34 1
IVE OF WATER IN Fug 1
T OF EFFECTENCY aNp JUDGMENT 7 2
LE-CARAURET OR 12
E-PROPELL ER
FRAME [¢p 1
BE-¥INDSHIE| p
[PROPERLY {0apEp ATRCRAFT~WE TG T-aNp, OR G 2 3
TERFERENCE WITH ki gy CONTROLS
ItEpyr
PHGLARE 1
ex oF LUBRICATION- sPEC R PART, NOT sysTey
L EXHAUST ION-E NG I g LUBRICATION Sys7em 3
L EXHAUST 10N-PRAPE | £g SYSTEM
HL CONTAMENAT 10y
MULATED comnpiTinng s 1
HON NG *
BTER In FyE) 5
RRCRAFT CAME 1O REgy 1y WATER N
LNy MDISTyRE
HI 1 2
N AND GO LaNDING !
ILURE 1 1
10
51 2

m

ToTaL

14

543

n

NOB Ry

—

Nw -

LS

~

—
Fat]

e
N D e

NONFATAL ACCIDENTS

CAUSE  ragcToR

144

5411

379

1z

=N e R

T
33

—
~ N= AN = My L NLN]

FSS

A e

5¢

104

771
11

TOTaL

i52

6368

385

APPENDIY p

ALL ACCIDENTS

Cayse FACTOR TOTAL

7 7
158 ) 166
587n 1041 6911
39] 7 398
H 9 11
1 1 H
14 9 23
1 1
1 3 &
3 & 7
4 7 12
1 i
5 5
116 23 139
1 1
9 15 24
&R 19 87
19 19
7 7
1 1
34 3 37
3 3
& 4 8
110 17 127
45 1 44
6 3
2 2
2 2
5 5
1 1
19 2 21
1 15 16
3 ? 5
7 1 8
1 4 5
2 2
758 1 759
54 2 54
iz 2 t4
1 1
9 2 11
1 1
328 7 335
1 1
] 4 7
1 1 2
4 7 1
i 1
1 1
4 4
9 1 10
56 z SH
z 2
4 4
71 51 122
3 1 4
174 5 181
118 118
5
15 5 20
10 16
3 772 e
434 11 445
757 H 754
as 1 36




TABLE B-9CONTINUED
MISCELLANEOUS ACTS. CONDITIONS [CONTINUED

[MPROPER CLEARANCE-TOLERANCE
FUEL SELECTOR POS 1T IONED RETWEEN TANKS
FIRE OF UNDETERMINED ORIGIN
UNAPPROVED MURTFICATION
IMPROPER/ INADEQUATE VENTING
ACTIONy LACK CF

POOR WELD

PREVIOUS DAMAGE
LEAK/LEAKAGE

LOW FLUED LEVEL

CERCUST PREAKER POPPED
ARCING

LOW COMPRESSION

RUNWAY CLOSED

DOWNWIND

CARRON DEPUSITS

LANDED IN COMSTRUCTION AREA
DVER TOROUED

UNDER TOROUED

LDOSEs PART/FITTING

RENT

AINDING

AURNED

CHAFFED

COLLAPSED

C.RNSSED

DETERIORATED

DISCONNECTED

EXCESSIVE

ERRATIC

FRICTION, EXCESSIVE
GRUUNDED

[MPROPERLY INSTALLED

JAMMED

OBSTRUCTED

NPEN

DUT DF BALANCE

VERHEATED

EXCESSIVE PRESSURE

PRESSURE TON LOW

PRESSUREy NONE

SCORED

SHEARED

STICKING

STRIPPED

STUCK

EXCESSIVE TEMPERATURE
VIBRATION, EXCESSIVE

WARPED

INTENTIONAL GROUND-WATER LONP-SWERVE
INTEMT 10NAL WHEELS UP

AIRECT ENTRY CAUSES

PILDT-1MPROPERLY EXECUTED EMERGENCY LANDING
PILOT=INCAPACITATION CAUSFR BY DRUGS

PWR PLT-LEFT CRAMKSHAFT 10LER GEAR CAP SCREW FAILD
PWR PLT-01L STARVATION ENR UNDETERMINED REASDN
pILOT=010 NAHT SEE WIRFS 1N TIME<EVASLVE ALT.N sTaL
M1SC-WATER FROZE EN FUEL SELECTDR RLOCKING FLOW
P1LOT- INADVERTENTLY TUHKNED MAGNETN SW1TCH OFF

pHR PLT-ENGINE CRANKCASE BREATHER PLUGGED BY ICE
PERSNNNEL- IMPROPERLY SECURED OIL FILLER CAP.

PWR PLT-RE-INGESTION nF EXHAIST GAS

PAR PLT-SLUSH ENTERED CARRURETOR Al1R INTAKE SCONP,
pur PLT-FUEL SIPHONED DUT FROM NEFNRMED TANK VENT,
PyR PLT=GARALFLOAT TMPROPERLY INSTALLED, STECKTNG.
PHWR RLT-IMPROFER CARRURETOR INSTALLED,

PUR PLT-IMPRUPER FUEL GAUGE INSTALLED.

CAUSE/FACTOR TABLE

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS
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TABLE B-9 CONTINUED

CAUSE/FACTOR TARLE
DIRECT ENTRY CAUSES

[CONT INUED)

PR PLT-5EAL ON OIL RILTER TMPROPERLY INSTALLED,
PILDT-]NM)VERTENTLV ACTUATED MIXTURE CONTROL
PHR PLY=ACELERATOR PUMP g4

14 PLT-[MPRDPERLV RIGGED

NTROL RRACKET FAILED
PR PLTwFUE| STARVATION FOR UNBETERMINED REASON
PILOT-L IMITED FXPERIENCE
PHR PLT-FyEL STRAVAT IoN FOR AN UNDETERMI NED REASON
PWR PLT-BOTH MAIN FUEL capg LODSEyFUEL SYPHONING
LT INSTR-PODRY ¥ PL ING

00 STEEP PRECLUD
=CAMSHAFT DRIVE Gear BOLTS Faliep,
EL-TRI-PACER OWNERS HANDAZDK INaDEQUATE,

KET+NG.3 CYLINDER ROCKER BOX COVER,
CE

G.

ACFT N AUTOPELDT, P T ASLEEP,

LEG STRUCK anp TURNED FUEL SELECTR vaLve OFF
WR PLT-THROTT g HOUS ING BROKE FORWARD OF FIREWALL
BPHR PLT-CaRE INGESTED WATER,ATR SCREEN SATURATED,
EPNR PLT-ENG ROUGH L auSE UNDETERMINED,

PIOT-FAILED TO JETTISON L0an,

Pur PLT-EXCESS]VE FUEL ¢
PUR PLT~Ga

' ORNPPED Tp ZERO,CAUSE UNDTHD
R PLT-EXCESSIVE FUEL CONSUMPTINN CAUSE NOT DTRMD
ILUT-INADVERTENTLY TURNED ENG OFF,
ILUT-[NQDVEHTE

BIRECT EnTRY CAUSES ARE CARRIED yNDER THE IR APPROPR JATE
CAusaL CATEGORIES aN

D ARE INCLUDED IN THE TOTALS
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TABLE B-11

SINGLE

INvoLvEs 3015 ToTAL ACCIOENTS
InvoLves 153 FATAL ACCIDENTS

DETAILED CAUSE/FACTOR

C R PILOT #x

"PlLar 1N COMMAND

ATTENPTED OPERAT [ON W/KNOWN DEFICIENCIES IN EQUIPMENT
13

ATTEMPTED OPERATION YGouD EKPERIENCE/ABILITY LEVEL
BECAME LDSTIDISDR!ENTED

CONTINUED vER FLIGHT InTQ ADVERSE WEATHER CONDIT IDNS
DELAYED Ty INITIATING GO-AROUND

DIVERTED ATTENTION FRoM CPERATION pF AIRCRAFRT

IMPROPER IN-F| IGHT DECISIONS gr PLANNING

TMPROPER COMPENSAY ioN FoR WIND CONDITIONS
INADEQUATE PREFL 1GHT PREPARATION AND/OR PLANNING
IMADEQUATE SUPERVISION gf ELIGHT

& LACK OF EaMIL faryTY WITH AIRCRAET

' MISMANAGEMENT gF FUEL

EXERCISED poop JUDGHENT

DPERATED CaREL ESs) v

SELECTED UNSUITARLE TERRAIN

INPROPER START ING PROCEDURES

NiT1aten FLlpny IN ADVERSE wEATHER CONDITIONS
smrmsuus-—mmnpsn ACTION

. M1SJUDGED DISTANCE anp spegp

MISJUDGED DISTANCE AND ALTITupg

NISJUDGED sppp AND ALTITyOE

 MISHDGED §pegp
ISUNDERST,

SUBTOTAL

Plior
FAILED 1O DBTA]N/HAINTA[N FLYING sPegp

WIMPROPE R DPERATION gp POWERPLANT 4+ POWERPLANT CONTROLS
MADEQUATE PREFL IGHT PREPARATION AND/DR PLANNING

SUBFOTAL

STuoeny

BILED TO DHTA!N/MAINTA[N FLYING Spegp

PROPER QPERATION pe PONERPLANT 4 POMERPL ANT CONTROL S
PIADEQUAT E PREFL IGHT PREPARAT IQN AND/DR PLANNING

Bk oF FAMILIARITY WITH alrcrart

MANAGEMENT pf FUEL

TlNEﬂUS-lHPROPER ALTION

ENGINE FAILURE

CAUSE/FACTOR TARLE

ENG INE FEXED-wING AIRCRAFT

1965 -

EXCLUDES ACCIDENTS WwiTH

T AND EXPER
NYGLVING §1

L S T 0

o

—

ias

17s

AS FiRST ACCIDENT Typg ONLY
V. s, GENERAL AVIATTon

1989

CAUSE UNDETERMINED,
IMENTAL AIRCRAFT,
HUL&TED ENGINE FALLURES

FACTOR  ToTAL CAUSE  FacTOR TOTAL
I 3 18 4 22
2 B i 9
& 80 9 89
8 27 4 3
2z 2
2 1 3
2
2 ] &
15 F4 Ir
14 422 “22
& &
1 1
9 23 5 98
1 1
1 46 800 4 804
41 4]
4 27 18 45
41 499 1 500
2 17 17
1 1 2
3 3
2 2
1 1
12 12
1 1
1 1
1 1
1 1
1 1
I3 1
1 5 3 3
1 i )4
1 1 1 1
3 1
2 -1 1
i 1
1 9 T
9 154 2103 53 2156
1 1
1 1
1 1
3 3
1 1
113 le
5 5
1 1
10 1 11

224B

8

-

A

62
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TABLE B-11 CONTINUED
DUAL STUDENT {(CONTINUED)

SUBTGOTAL
%% PERSONNEL **

FLIGHT INSTRUCTOR
INADEQUATE SUPERVISION OF FLIGHT
INADEQUATE TRAINING OF STUDENT

MAINTENANCE, SERVICING, TNSPECTICN
IMPROPER MATNTENANCE (HAINTENANCE PERSONNEL)
IMPROPER MAFNTENANCE (OWNER PERSONNEL)
IMPROPERLY SERVICED A1RCRAFT{GROUND CREW}
TMPROPERLY SERVICED AIRCRAFT [OWNER-PILOT)

INADEQUATE INSPECTION OF AIRCRAFT{MAINTENANCE PERSONNEL)

INADEQUATE INSPECYION OF ACFT(OWNER-PILOT PERSONNEL)
INADEQUATE MAINTENANGE AND INSPECTION
OTHER
UMK /NR
QOPERATIONAL SUPERVISORY PERSONNEL
EATLURE TO PROVIDE ADEQ DIRECTIVES, MANUALS: EQUIPMENT
DEFICIENCY, COMPANY MAINTAINED EQMT. SERV, REGULATIONS
WEATHER PERSONNEL
INCORRECT WEATHER FORECAST
INADEQUATE/ INCDRRECT WEATHER BRIEFING
TRAFFIC CONTROL PERSONNEL
ATRPORT SUPERYISORY PERSONNEL
IMPROPER MAINTENANCE-AIRPORT FACILITIES
IMPROPER [NSPECTION DF FACILITIES
DTHER
AIRWAYS FACELEITIES PERSONNEL
PRODUCT 1ON=DESIGN
INCORRECT FACTORY INSTALLATIDN
POOR/INADEQUATE DESIGN
OTHER
MESCELLANEQUS~PERSDNNEL
PASSENGER
OTHER
DIRECT ENTRIES
THIRD P1LDY
FLI1GHT ENGIKEER
DISPATCHING

SUBTOTAL
%% AIRFRAME #*¥

WINGS

BRACING WLIRES, STRUTS
FUSELAGE

WINDSHIELDS, WINDOWSs CANOPIES
LANDING GEAR

NORMAL RETRACT IDN/EXTENSION ASSEMBLY
FLIGHT CONTROL SURFACES

AILERON, SURFACES ATTACHMENTS

SUBTATAL
&% POWERPLANT ¥

ENGINE STRUCTURE
CRANKCASE
CRANKSHAFT
MASTER AND COMNECTEING RODS
CYLINDER ASSEMBLY
PISTONy PISTON RINGS
VALVE ASSEMBLIES
aLOWER, [MPELLER ASSEMALY
MOUNT AND VIBRATI10ON 1SOLATORS
OTHER
IGNETLION SYSTEM
MAGNETOES
DISTRIBUTOR
SPARK PLUG
COILS

FATAL ACCIDENTS

CAUSE/FACTOR TABLE

CAUSE

w

17

3z

W W N

e on

FACTOR

-

-

TOTAL

w

-
B N

35

[ ]

W

o e

NDONFATAL ACCTIDENTS

CAUSE

33

-

EXg-

-

—

29

1
1

FACTOR TOTAL

as

) - RN

[t

405

ALL ACCIDENTS

CAUSE

23

Lt =-ra Lol

408
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FACTOR TOTAL
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| TBLE B-1) CONTINUED
. POMERPLANT tCONT INUED )

LOW TENSTON WiRlNg
HIGH TENSION WIRING
IGNITION HARNESS, SHIgLping
SWITCHES
LEADS
OTHER
" FUEL SYSTEM
TANKS
LINES AND FITTINGS
SELECTOR vai ves
FILTERS, STRAINERS, scneens
PRINING SYSTEM
CARBURETQR
PUNPS
FUEL INJECTION SYSTEM
VENTS, DRAINS, TANK Caps
RAM AIR ASSEMALY
OFHER

BF LUBRICATING svSTEM

B LINES, WOSES, FrTTiNgs
VALVES

FILTERS, SCREENS

L PUNP-PRESSURE
| PUNPS~SCAVENGER
OIL CoOLERS
WGNETIC PLugs
SEALS AND GAsKETs
OTHER

REROPELLER AnD ACCESSORIES
E BLaDEs

HWYBRAULIC PITER CONTROL MECHANI SM
k' OTHER

GInE ACCESSORIES
STARTERS
j 0

_ZEnPLanr~[Nsrnunenrs
VEL QUANTITY Gauge
ELLANEQUS

BUSTION ASSEMBLY
TNE ASSEMBL Y
PSSORY DRIVE AssempLy
BICATING SYSTEM
SYSTEM

CAUSE/FACTOR TABLE

Cause

VO NN ey

177

FACTOR TOTAL

VB Nk ey

——

CAUSE

- —— P
- — OOMJ‘N\HEN’-'

WU by

-

27
14

[

EL)

)

FACTOR

~ N

-

23

TOTAL

- - —
WMEMIN e, O CFO @M -

—

28
14

Exs

[E P

37

CAYS

o —
VO ruwm e~

)
Wuwe g oy e

APPHIDIX B

E  FACTOR

34

TOTAL

- —— —
WU oN N . O S s N DR

-

29
15
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TABLE B-11 CONTINUED
POMERPLANT ICONTINUED)

FATAL ACCIDENTS

CAUSE/FACTOR TABLE

NONEATAL ACCIDENTS

APPENELX B

ALL ACCIDENTS

CAUSE

THRUST REVERSER
PROPELLER SYSTEM
CONSTANT SPEED DRIVE
POWER LEVER

CARLE .

PROPELLER LEVER

REVERSE THRUSY LEVER

ENGINE INDICATING EQUIPMENT
TACHOMETER

ENGINE ENSTALLATION

SUBTOTAL 58
*% SYSTEMS »%

ELECTRICAL SYSTEM
BATTERIES
GENERATCRS /ALTERNATORS
HYDRAULLL SYSTEM
FLIGHT CONTROL SYSTEMS
ANTI1-ICINGy DE-ICING SYSTEMS
CARBURETOR DE=ICING SYSTEM
AIR CONDITION, HEATING AND PRESSURIZATION
AUTO PILDT
FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
OXYGEN SYSTEM
OTHER SYSTEMS

SUBTOTAL
%% INSTRUMENTS/EQUIPMENT AND ACCESSORIES »%

FLIGHT AND NAVIGATION INSTRUMENTS
COMPASS

COMMUNECATIONS AND NAVEGATION ECQUIPMENT
TRANSMITTERS ANO/DR RECEIVERS
VOR RECEIVERS
DTHER

MISCELLANEOUS EQUIPMENT
SPRAY, DUSTING EQUIPMENT

SUBTOTAL
#% AIRPORTS/AIRWAYS/FACILITIES #¢

AIRPORT FACILITIES
ATRPOAT CONDITIONS
SHOW ON RUNWAY
AIRMAYS FACILITIES

SUBTOTAL
#*x WEATHER #*
LOKW CEILING
RAIN
FOG

SNOW 1
ICING CONDIT [ONS-INCLUDES SLEETs FREEZING RAIN, £7C 1
£ONDITIONS CONDUCIVE TO CARB/INDUCTION SYSTEM ICING 1
UMFAVORABLE WIND CONDITIONS

TURBULENCEs ASSOCIATED W/CLOUDS, THUNDERSTORME

LOCAL WHERLWIND

ADVERSE WINDS ALOFT

HIGH TEMPERATURE

OBSTRUCTIONS TO VISION

HIGH DENSITY ALTITUDE

THUNDERSTORM ACTIVITY

DTHER

78

FACTOR TOTAL

e L

62

-
NN e

938

12

14

CAUSE FACTOR TOTAL CAUSE FACTDR TOTAL

LE]

-

- wd

1001

13

15

I

19



TAGLE B-11 CONTINUED

WEATHER (CONT thtED)

CAUSE
SUBTDTAL 9
¥ MISCELLANEQUS #%
BIRD COLLISION
EVASIVE MANEUVER To AvDID €OLLISION
UNQUAL IFIED PERSON OPERATED AIRCRAFT
SABOTAGE
FORE TGN MATERIAL AFFECTING NORMAL OPERATIONS 9
BIRECT ENTRIES 1
SUBTOTAL 1o
GRAND TOTaL 256
B: » MiscECLANEQUS ACTS, CONDITIONS *+
b
L ANTI-ICING/DEICING EQUIP-IMPROPER OPER. OF/FATLED TO USE 12

CHECKLIST-FAILED TO USE
DISREG2RD DF Gopp OPERAT ING PRACTICE
IMPROPER EMERGENC Y PROCEDURES 2
INSTRUHENTS-HISREAD OR FATLED TO READ
SEAT BELT NOT FASTENED
MOT ALLIGNED WITH RUNWAY/INTENDED LANDING AREA
UNNARRANTED LOW FLYING
INATTENT IVE Tp FUEL syppLy 9
POORLY PLANNED APPROACH
RISCALLULATED FuEL CONSUMPT 10N 2
JETTISONED LoaD
STOLEN OR UNAUTHORIZED USE oF AIRCRAFT
P IMPROPERLY SECURED 2
i BOGUS PART
ELECTRICAL FATLURE
ENGINE LDADED yp
FATIGUE FRACTURE 2
FUEL GRADE- IMPROPER
k TNPROPER GRADE OIL-LUBRICATING SYSTEM
RPH-UNCDNFRDLLABLE—DVERSPEED
WINDSHIELD, OIRTY, FOGGY, ETC-RESTRICTED VISToN
f YRONG PART
INPROPER ALIGNMENT /ADJUS THENT

T

' CORRODED/ CORRDS [ ON 1
[CONGESTED TRAFEIC~PATTERN

fPILOT FATIGUE
R FUEL EXHAUST {ON

34

PUEL CONTAMINATION-EXCLUSIVE OF WATER [ FYEL 1

ALCOMOLIC IMPAIRMENT OF EFFICIENCY AND JUDGMENT 5

FICE=IN FUEL

ICE~ENG INE

ECE-CARBURETOR : 12
HICE-PROPEL L ER

AIRFRAME [CE

FICE-NINDSH 1ELD

LACROPERLY LOADED AIRCRAF T-WE 16HT~AND/OR 6 1
MK OF LUBRICATION-SRECIFIC PART, nOy SYSTEM

IL EXHAUST 1ON-ENG INE LUBRICATION SYSTEM 3
bIL EXHAUSTION-PROPELL ER SYSTEM

IL CONTAMINAT JON

UEL SIPHONING

TER IN FUEL 5
BIRCRAFT CaME T REST IN WATER

JAOZEN, NO1STURE

FISSING

10
51

2
PROPER CLEARANCE-TOL ERANCE

17%

CAUSE/FACTOR TARLE

FACTOR

23

39

FATAL ACCIDENTS

TOTAL

32

-~

295

12

w

10
53
2
El

NONFATAL Acc

CaUsE

134

VD N

113

3720

379

107

66

31

92
43

-
N -

~
WA

W
<
L B I ey

-
— o w
WE oW AW

421
650

17

FACTOR

111

333

e
WOEM RSN - o

—

[y

ALRT N

! W

TDENTS

TOTAL

305

374
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w
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—
» o
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APPENDIX B

ALL ACCIDENTS

CAUSE  FACTOR TOTAL
143 194 337
1 1
1 1
5 3 8
b 1
109 3 112
6 &
123 6 129
3976 372 4348
382 4 386
2 5 7
L 1
7 i 14
1 1
1 1
2 2
4 4
116 23 139
1 4 5
68 17 85
8 [
? 7
33 3 36
3 3
3 3 6
92 14 106
45 1 46
3 6
2 F
2 2
3 3
1 1
19 1 20
1 12 13
2 2
7 1 8
1 F 3
2 2
758 1 759
56 z B
9 2 11
9 2 11
1 t
319 7 326
1 1
2 3 5
1 1
1 3 4
9 1 10
56 2 58
2 2
4 4
3 1 4
t74 5 179
17 17
4 4
14 5 19
5 5
1 1
431 11 442
T4t 2 743
35 1l 36
20 20




TABLE B-11 CONTINUED
WISCELLANEOUS ACTS, CONDITIONS (CONTINUED)

FUEL SELECTOR PDSITIONED BETWEEN TANKS
FIRE OF UNDETERMINED ORIGIN
UNAPPROVED MOOIFICATION
IMPROPER/ INADEQUATE VENTING
ACTION, LACK OF

PODR WELD

PREVIOUS DAMAGE
LEAK/LEAKAGE

LOW FLUID LEVEL

aRC ING

LOW COMPRESSION
DOWNWIND

CARBON DEPOSITS

OVER TORGQUED

UNDER TORQUED

LODSEs PART/FITTING
BENT

BINDING

BURNED

CHAFFED

COLLAPSED

CROSSED

DETERIORATED
DISCONNECTED
EXCESSIVE

ERRATIC

FRICTION, EXCESSIVE
SROUNDED

IMPROPERLY INSTALLED
JAMMED

DBSTRUCTED

OPEN

DUT OF BALANGE
OVERHEATED

EXCESSIVE PRESSURE
PRESSURE TGO LOW
PRESSURE + NONE

SCORED

SHEARED

STICKING

STRIPPED

STUCK

EXCESSIVE TEMPERATURE
VIBRATIONs EXCESSIVE
WARPED

DIRECT ENTRY CAUSES

PWR PLT~FUEL EXHAUSTION FOR UNK CAUSE.
PILOT~INCAPACITATION CAUSED BY DRUGS

PWR PLT-SEAL ON OIL FELTER IMPRDPERLY INSTALLED.
PWR PLT-FUEL PRESSURE DROPPED ¥O LERO.LAUSE UNDTMD
PWR PLT=-EXCESSIVE FUEL CONSUMPTION-CAUSE UNDTRMND .
pWR PLT-MATERIAL FATLURE,CAM REDUCTION GEAR ASSEMB
PWR PLT-CAM REDUCTION GEAR FAILED.
PILOT-INADVERTENTLY TURNED OFF FUEL.

P1,,0T- IMPROPERLY EXECUTED EMERGENCY LANDING

PWR PLT=ND GASKETsND.3 CYLINDER ROCKER BOX COVER,
PWR PLT-EXCESSIVE FUEL CONSUMPTION,CAUSE UNDETERMN
PILOT-POSITIONED MIXTURE CONTROL TO IOLE=CUT-0FF.
FWR PLT=THROTTLE HOUSING RADKE FORWARD OF FIREWALL
PWR PLT-FUEL SIPHONED OUT FROM DEFORMED TANK VENT,
PWR PLT-5LUSH ENTERED CARBURETOR AlR INTAKE SCOOP.
PWR PLT=[:RA INGESTED WATER,AIR SCREEN SATURATED.
PWR PLT=CETONAT{ON N ALL CYLINDERS.

PUR PLT~CARB.FLAT TMPROPERLY INSTALLED)STICKING.
PHR PLT-ACELERATOR PUMP JAMMED BY OUST COVER.

PWR PLT-FATIGUE FAILURE DF NUMBER 1 {YLINDER,
MISC-DESCENT WAS F0O STEEP PRECLUDING FUEL FLOW

CAUSE/FACTOR TABLE

FATAL ACCIDENTS

NONFATAL ACCIDENTS

ALL ACCIDENTS

APPENDIX B

CAUSE

~N

P

N

180

FACTOR

e

TOTAL

T

N

CAUSE

- " - - ~ N
O N W N PR N owWmK RS @

-
-l L) O @R G e

—-

FAGTOR

(T 4 MW =W

uw

-

il

e

[RrSE )

TOTAL

ru
W B A s R

~N

s
N OV WO WD

-

- -
ETRNEL RN R R

- -
[ =R LU TR o

CAUSE

- w ~ ~
MDA G- RNur FaEe

—
[ SR T

- -
CWWm OWH B

—
e O D

FACTOR

- L »

-

11

[ERP .

.-

2
3
4
H




ST TR AEREREREAA S

TABLE B~11 CONTINVED

CAUSE/FACTOR TaRLE

DIRECT ENTRY CAUSES (CONTINUED)

PILOT~ INADVERTENTL ¥ ACTUATED MIXTURE CONTROL

PR PLT-EXCESSIVE FUEL CONSUMPTION CAUSE NOT DTRMD
PNR PLT-INPROPER CARBURETOR INSTALLED,

PHR PLT-DIL FILLER CAP MISSING,

PHR PLY-CAMSHAFT DRIVE GEAR BOLTS FAILED,

PNR PLT-ENG ROUGH,CAUSE UNDETERMINED.

PERSONNEL- IHPROPERL ¥ SECURED DIL FILLER Cap,.

PUR PLT-GASKET RLOWN ND 3 CYy),

MISC~WATER CONTAMINATED FUEL SOURCE

PHR PLT-ENGINE CRAMKCASE BREATHER PLUGGED BY ICE

PILOT-LEG $TRUCK AND TURNED FuEL SELECTR VALVE DFF
PHR PLT-CARBURETOR MEEDLE WALYE STUCK,

PWR PLT-LEFT CRANKSHAFT IDLER GEAR CAP SCREW FalLD
PERSDNNEL-TRI-PACER ONNERS HANDBOOK INADEGUATE,
PWR PLT-RE~INGEST ION OF EXHAUST GaAS

PHR PLT=PUSH ROp SOCKETS NOT INSTALLED.

PUR PLT-BOTH MATN FUEL Caps LOOSE, FUEL SYPHONING
MISC-WATER FROZE N FUEL SELECYOR BLOCKING FLOW
PILOT~ATTEMPTED FLIGHT WITH AUTCMOBILE FUEL,

PHR PLT=EXCESSTVE CARBON DEPDSITS gN SPARK PLUGS,
PWR PLT=FUEL STARVATION FOR UNDETERMINED CAUSE,
PRR PLT-IMPROPER FUEL GAUGE INSTALLED,

PHR PLT=FUEL STARVATION FOR UNDETERMINED REASON
PUR PLT-FUEL STRAVATION EDR AN UNDETERMINED REASON
PILOT-ACFT ON AUTOPILOT,PLT ASLEEP,
PILOT-INADVERTENTLY TURNED MAGNETD SWITCH OFF

PHR PLT-CARRURETOR NEEDLE VALVE STUCK.

PHR PLT-INTAKE MANIFOLD CRACKED,

PWP PLY-IMPROPERL ¥ RIGGED MIXTyURE CONTROL.

PHR PLT=0IL STARVATION FOR UNDETERMINED REASON
PILDT-INADVERTENYLY TURNED ENG OFF.

DIRECT ENTRY CAUSES aRE CARRIED UNDER THEIR APPROPRTATE
CAUSAL CATEGORIES AND ARE INCLUDED N THE TOTALS

18]

APPENDIX B



APPENDIX C

MULTIENGINE FIXED WING AIRCRAFT
U. 8. GENERAL AVIATION
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TABLE C-2 ANALYFIC TARLE APPENDIX C

KIND OF FLYING ¥5 AIRCRAFT DAMAGE
ACCIDENTS INVOLVING EMGIME FAILURE
OR MALFUNCTION AS A FERST ACCIDENT TYPE
MULTTIENGINE, FIXED-WING ATHCRAFT
U.$. GEMERAL AVIATION
1965 - 1969

AIRCRAFT DAMAGE

KIND OF FLYING BESY SUBST MIN NONE ’ RECORDS ACCIDENTS:

sappprz======na E=== zZzsEm aITE S=3=

INSTRUCT EONAL

DUAL 6 27 43
50L0

CHECK 2 2 &
TRAINING

NONCOMMERC 1AL

PLEASURE 49 51 100
PRACTICE 3 8 11
BUSINESS 41 [-T3 105
CORPORATE/EXECUTIVE 13 25 38

AERIAL SURVEY

COMPANY FLIGHT

OTHER

COMMERCIAL

AERIAL APPLICATION 1 1
ASSOCTATED CRDP CONTROL ACTIV 2 1 3
FERE CONTROL 1 1
ASSOCIATED FIRE CONTROL ACTILV 1 3 &

AERIAL MAPPING/PHDTOGRAPHY

AERTAL ADVERTISING

POWER AND PYPELINE PATROL

FISH SPOTTING

AIR TAXI-PASSENGER DPERATIONS 25 38 63
AIR TAXI-CARGO OPERATINNS 14 12 26
LONSTRUCTION WORK

SCHEDULED PASSENGER SERVICE

SCHEPULED CARGD SERVICE 1 1
NONSCHEDULEDSCHARTER REVEMUE

NONSCHEDULED/CHARTER REVENUE

MILITARY CONTRACT-PASSENGER

MILITARY CONFRACT-CARGO

CONTRACT/CHARTER-CARGO-O0OMEST 1 1 2
CONTRACT/CHARTER—PASSENGER-DO 1 1 z

CONTRACT/CHARTER=-CARGO-TNTERN

186



TABLE C-2 CGNTINUED

KIND OF FLYING

LLELL T LR T Py
CUNTRACTICHARTER-PASSENGER—]N
OTHER

UNKNOWN/SNDT REPORTED
HISCELLANEQUS
EXPERIMENTAT[DN

TEST

DEMONSTYRAT IDN

FERRY

SEARCH AND RESCUE

AIR SHONSAIR RACING
PARACHUTE JuMP

PARACHUTE JuMP IN CONNECTION
TOWING GLIDERS

SEEDING CLOUDS

MUNT ING

POLIGE PATROL

HIGHWAY TRAFFIC ADVISGRY
ALL OTHER PUBLTC FLYING
OTHER

UNKNOWN/NDT REPORTED
e e e & )

j RECORDS

 ACCIDENTS

ANALYTIC TARLE

ATRCRAFT DAMAGE
-B'I‘ISHIIIIIII..III
DEST SUBST MIN NONE

BWEE BEEEZ =xEr moas

13

11 10

191 244

191 264

187

RECGRDS

14
11

21

455

APFENDIX C©

ACCIDENTS

14
i1
21




TABLE C-3 ANALYTIC TABLE APPENDIX ©

AIRPORT PROXIMITY VS INJURY INDEX
ACCIGENTS INVOLVING EMGINE FAILURE
OR MALFUKCTION AS A FIRST ACCIDENT TYPE
MULTIENGINE, FIXED-WING AIRCRAFT
U.$. GENERAL AVTATIONM
1965 = 1969

INJURY TNDEX

EEpsusaEEESICEXREEEEE RECORDS ACCIDENTS
AIRPDRT PROXIMITY FATAL SER  MIN NONE

EEEsroEEaEESRAANE aEEEx mxmr mz= SEee

ON AIRPORT 15 12 1a 96 141

DN SEAPLANE BASE

ON HEL IPDRT

ON BARGE/SHIP/PLATFDRM

IN TRAFFIC PATTERN 22 16 w32 B0
WITHIN L/4 MILE & 6 3 4 17
WITHIN 1/2 MILE 3 4 4 3 14
WITHIN 3/4 MILE 2 1 1 1 5
WITHIN } MILE . 4 3 2 4 13
WITHIN 2 MILES 9 9 lo 13 41
WITHEN 3 MILES 11 1 1 8 21
WITHIN 4 MILES ' 5 1 1 7
WITHIN 5 MILES 4 1 5
BEYDND 5 MILES 24 15 18 51 108
UNKNOWM/NOT REPORTED 1 1 1 3

RECORDS 104 68 &8 215 455
ACCIDENTS 104 68 68 215
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TABLE (-4 ANALYTIC TaBre APPENDTY C
FIRST PHASE DF OPERATION vs armcrapt DAMAGE
RCCIDENTS INVOLVING ENGINE Fafume
OR MALFUNCTION AS & FIRST ACCIDENT TYeE
MULTIENGINE , FIXED-WING AJRCAAFT
UeS. GENERAL AVIATION
1965 - 1969
AIRCRAFT DAMAGE
It-ﬂ!-'-.--ﬂ.l-‘.--a
FIRST PHASE OF oPERATION DEST SUBST MIN NonE RECORDS  ACCIDENTS
I.IHHH!==B=-=IEI!I-BI=-I =By fxmmw mEw mxe
S[atlc

STARTING ENGINE /g

IDLING ENGINE /g '
ENGINE RUNUP

IDLING ROTDRS

PARKEO~ENGINES MOT OPERATING

UTHER

axt

T0 TAKEOFF

FROM LANDING

DTHER

SROUND TaX) TO Takeorr : J
" GROUND TAXI FRom LANDING

L GRoUND TAXI, OTHER

y MRIAL TAXT TO Takgorp
AEREAL TAXI TO/FROM LaNDING
MERIAL TAXT, OTHER

4 15 19 19

AINITIAL cLTMB 55 ¥4 137 137
HB TO CRUISE [} 5 11 11
BAL CRUISE 1 98 169 169
3 9 12 L2
1 1 1
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TABLE C-4 CONTINUED ANALYTIC TABLE APPRNDIX C

RECORDS ACCIDENTS
ACROBATICS

BUZZING

UNCONTROLLED DESCENT

EMERGENCY DESCENT

LOW PASS 1 1
NTHER 5 3 ]
EN ROUTE TO TREAT CROP

EN ROUTE TO RELCADING AREA 1 1
SURVEY FIELD/AREA

STARTING SWATH RUN

SWATH RUN

FLAREOUT FOR SWATH RUN

PULLUP FROM SWATH RUN 1 1
PROCEDURE TURNARQUND 1 1
CLEANUP SWATH

MANEUVER TO Av0QID OBSTRUCTIDN

RETURN TO STRIP

LANDING

TRAFFIC PATTERN-CIRCLING K 11 18
FINAL APPROACH 18 22 40
INITIAL APPROACH 3 3 6
FINAL APPROACH 3 1 . 4
LEVEL OFF/TDUCHDOWN 2 Z
ROLL 1 1

ROLL-ON/RUN-ON
POWER=CON LANDING

POWER-OFF AUTUROTATIVE LANDIN

GO-AROUND g 9 14
MESSED APPRDACH 3 k]
OTHER 2 2

UNKNOWN/NOT REFORTED

RECORDS 191 264 455

ACCIDENTS 191 264
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TABLE C-§ ANALYTIC TadLe

APPENDTY, ¢ |
F
SECOND ACCIDENT Type vs [yyyry INDEX -
ACCIDENTS TWVOLVING £wg1ng FATLURE
OR MALFUNCTION a5 A Flasy acciment Type
MULTIENGINE, FIXED-WING Al1AcRArs
UsSe GENERAL AvTATION
1965 - 1949 ;
|
INJURY InpEX
e ol tsia RECORDS  ACC IoenTS
TYPE OF AccIDENT FATAL SER MIN NONE
emmrascimcnoin) e D
GROUND~WATER 1|00P~SWeRyE 2 s 7 7
DRAGGED WINGTIP, Pop, op rega
HHEELS~Up LANDING 1 10 1n 93 114 114
WHEELS~DOWN LANDING 1N waten K
BEAR COLLAPSED 4 12 97 43 43
SEAR RETRACTED 1 1 1
HARD LAMDING 3 3 1n 10
NOSE OVER/DORN 2 1 3 3
ROLL ovep
OVERSHOQT : 1 1
UNDERSHOOT 1 1 2 4 4
ot s tow WITH AIRCRAFT '
BOTH TN FLIgHT
. ONE AIRBORNE
0TH ON GrRouND
COLLISION witTw GROUND /WA TER
CONTROL ED T8 4 4 22 22
UNEONTROL | ED 15 3 20 20
EOLLIDED Wit
. WIRES/POLES ez, s 9
TREES 15 g g 43 43
F Restoencey s 2 1 3 3
N BULLO NG/
E Fence, FENCEPGSTS 110 11 11
E ELECTRON T ¢ TOWERS
RUNMAY OR &PPROACH [ 1omTg
ATRPORT HAZARD
1 ) 2 2
2 2 3 7 7
1 1 1
T 2 z

"




TABLE C-5 CONTINUED ANALYTIC TABLE APPENDIX C

TNJURY INDEX

TYPE OF ACCIDENT FATAL SER MIN NONE

EEssEHFEaRSEERas mamsid 4m2 mum onOnxw RECORNS ACCIDENTS
DIRTBANK : 1 2 5 8 4
OBJELY 1 2 3 3

BIRD STRIKE
5TALL 26

&
uw
w

40
SPIN 21 3 30
SPIRAL 3 1 4
MUSH 3 5 2 14 24
EIRE OR EXPLOSION
IN FLIGHT 3> 5
ON GROUND 1 4 3
AIRFRAME FAILURE

IN FLIGHT 1 1

el

ON GROUND
ENGINE TEARAWAY
ENGINE FAILURE DR MALFUNCTION

PROPELLER/ROTOR FAILURE

PROPELLER

TalL ROTOR

MAIN ROTOR

PROPELLER/ROTOR ACCIDENT TO P
JET INTAKE/EXHAUST ACCIDENT T
PROPELLER/JET/ROTOR BLAST
TURBULENCE

HAIL DAMAGE YO AIRCRAFT
LIGHTMING STRIKE

EVASIVE MANEUVER

UMCONTROLLED ALTITUDE DEVIATI
DITCHING & 3 T 18 3zx
MI1SSIMG ATRCRAFT NOT RECOVERE
MISCELLANEOUS, {ITHER 1 3

UNDETERMIMED

RECORDS 104 65 &8 215 455
ACCIDENTS 104 &8 68k 218
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TABLE C-7 CAUSE/FACTOR TAKLE

HLTIEHTS TR VIR FYOIAE FATLURE OF MU FIBCTIN A5 # FIRST MOLIBENT THPE

HULTEENGINE» FIXEQ=WING ATRCRAFT
U.S. GENERAL AVIATION
1965 - 1969
CAUSES DISPLAYED RELATE TO FIRST ACCIDENT TYPE ONLY

INVOLVES 455 TOTAL ACCIDENTS
INVOLYES 10% FATAL ACCIDENTS

FATAL ACCIDENTS MONFATAL ACCIDENTS ALL ACCEDENTS
DETAILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSF  FACTNR  TOTAL
s PILDT #%

PILOT IN COMMAND .

ATTEMPTES OPERATION W/KNOWN DEFICIENCIES IN EOUIPMENT 4 4 5 1 3 9 1 10
ATTEMPTED OPERATINN BEYDND EXPERIENCE/ARILITY LEVEL 1 1 1 1
BECAME |DST/DTSORTENTED S 2 2 2 4 4 2 6
CONTINUED VFR FLIGHT INTD ADVERSE WEATHER COMD!TIONS 2 2 1 1 3 3
DIVERTED ATTENTION FROM OPERATION OF AIRCRAFT 2 1 3 2 1 3
EXCEEDED DESIGN STRESS LIMITS OF AIRCRAFT 1 1 1 1
FATLED TO DBTAIN/MAINTAIN FLYING SPEED 1 1 3 3 & 4
FAILED TD 4SE DR LNCORRECTLY USED MISC FOUIPMEMT 1 1 1 1
FAILED TO FOLLOW APPROVED PROCEDURES, DIRECTIVES ETC 1 1 12 3 15 13 3 16
IMPROPER OPERATION OF POWERPLANT + POWERPLANT CONTROLS 12 12 23 23 35 35
IMPROPER OPERATION OF FLIGHT CONTROLS 1 1 1 1
SMPROPER IFR  OPERAT 10N 1 1 ? 2 3 3
SMPROPER IN-FLIGHT DECISTIONS OR PLANNING 5 5 12 2 15 18 2 20
INADEQUATE PREFLIGHT PREPARATION AND/ODR PLANNENG 18 1 17 62 1 &3 T8 2 80
INADEQUATE SUPERVISION DF FLIGHT z 2 11 11 13 12
LACK OF FAMILIARITY WITH ALRCRAFT 2 2 z & 8 2 8 10
MISMANAGEMENT OF FUEL 18 18 55 55 73 73
EXERCISED POOR JUNGKENT & 4 IS 4
IMPROPER STARTING PROCEDURES 1 1 1 1 H 2
MISJUDGED DISTANCE, SPEEDs AND ALTITUBE L t 1 1
MI1SJUDGED ALTITUDE 1 1 1 i
INADEQUATE TRAIMING OF STUBENT 1 1 1 1
PHYSICAL IMPAIRMENT 1 1 1 ]
SPATIAL DISDRIENTATION 1 1 1 1
MISUSER OR FAILED TO USE FLAPS 1 1 1 i
SELECTED WRONG RUNNAY RELATIVE T EXISTING WIND 1 1 1 1
FAILED TQ ABORT TAKEQFF 1 1 1 i
DIRECT ENTREES 3 3 2 3

SUBTOTAL 69 3 72 207 14 225 FATS 21 297

copiLaT

FALLED TO DBTAIN/MAINTAIN FLYING SPEED 1 1 1 1
DIRECT ENTRIES 1 1 1 1

SUBTOTAL z z ? z

DUAL STUDENT .
DELAYED ACTION IN ARDRTIMG TAKEUFF 1 1
FAILED T EXTEND LANDING GEAR 1 1
FAILED TO OBTAIN/MAINTAIN FLYING SPEED 1 1
IMPROPER DPFRATION OF POWERPLANT + POWERPLANT CONTROLS 1 1
MISUNDERSTANDING OF ORDERS MR INSTRUCTIONS 1 1
FATLED TO MAINTAIN DIRECTIOMAL CONTRCL 4 z

et e
A b

SUBTOTAL 7 7

~
-

CHECK PILOT
INADEQUATE SUPERVISION OF FLIGHT 1 1 ¥ 1

SUBTOTAL 1 1 1 H
#%= PERSONMEL ¥*%
FLIGHT INSTRUCTOR

MAINTENANCE » SERVICING, INSPECTION
IMPROPER MAINTENAMCE (MAINTENAMCE PERSONMEL} 2 2 2 2
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TABLE C-7 CONTINUED CAUSE/FACTOR TABLE APPENDTX ¢
PERSONNEL (CONT INUED)
FATAL ACCIDENFS NONEATAL ACCIDENTS ALL ACCIDENTS
CAUSE FACTOR TaTAL CAUSE FACTOR TOTAL CAUSE  FACTOR TOTAL
IMPROPER MAINTENANCE [DWNER PERSONNEL} 1 1 1 1
IMPROPERLY SERVICED AIRCRAFT{GROUND CREW) 3 3 3 3
IMPROPERLY SERVICED ATRCRAFT(OWNER-PILOT) 2 2 2 2
INADEQUATE MAINTENANCE AND INSPECTION 8 2 10 14 1 15 22 3 25
GPERATIONAL SUPERVISORY PERSONNEL
INADEQUATE FLIGHT TRAINING-PROCEDURES 1 1 1 1
INADEQUATE SUPERVISION OF FLIGHT CREW L 1 1 1
FAILURE TO PROVIDE ADEQ DIRECTIVESs MANUALS, EPUEPMENT 1 3 1 1
WEATHER PERSONNEL
INCOMPLETE WEATHER REFORT 1 1 1 1
TRAEFIC CONTROL PERSDMNEL
FATLURE TGO ADVISE DF UNSAFE AIRPORT CONDITEGN 1 1 1 1
ATRPORT SUPERVISORY PERSONNEL
FAILURE TO NOTIFY OF UMSAFE CONDITION 1 1 1 1

ATRMAYS FACTLITIES PERSONNEL
PRODUCT [ON-DES 1GN
POOR/ INADEQUATE DESIGN 1 1 r 1 2 2
MISCELLANEOUS-PERSONNEL
THIRD PILOT
FLIGHT ENGINEER
LOISPATCHING

SUBTOTAL . ¢ 3 13 24 & 28 34 7 &1
2% AIRFRAME %=

WINGS
FUSELAGE

DOORS» DOOR FRAMES 1 1 1 1
LANDING GEAR

LANDING GEAR WARNING AND INDICATING COMPONENTS 1 1 1 1

FLIGHT CONTROL SURFACES ’
SUBTOTAL 1 1 2z 1 t 2
*¥ POWERPLANT =%

ENGINE STRUCTURE
CRANKCASE
CRANKSHAFT
MASTER AND CONNECTING RODS 3 3
CYLINDER ASSEMBLY
P1STON, PISTON RINGS
VALVE ASSEMBLIES
BLOWER, IMPELLER ASSEMBLY
OTHER

IGNETION SYSTEM
MAGNETOES 1 1
SPARK PLUG 3
IGNITIUN HARNESS, SHIELDING
LEADS 1 1

FUEL SYSTEM
TANKS
LINES AND FITTINGS
SELECTOR VALVES
FILTERS, STRAINERS, SCREENS
CARBURETOR
PUMPS
FUEL INJECTION SYSTEH
VENTS s ORAINSy TANK CAFS
RAM AIR ASSEMRLY

LtURRICATING SYSTEH
LINES, HOSES, FITTINGS
SEALS AND GASKETS
OTHER

CODLING SYSTEM
BAFFLES

PROPELLER AND ACCESSORIES
OTHER 1 1 1 1

EXHAUST SYSTEM
MANIFOLDS 1 1 1 1
STACKS 1 1 1 1
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TABLE C-7 CONTINUED

POWERPLANT {CONTINUED}

ENGINE ACCESSORIES
ENGINE CONTROLS-COCKPIY
THROTTLE-POHER LEVER ASSEMBLIES
MIXTURE GCONTROL ASSEMBLIES
POWERPLANT=INSTRUMENTS
FUEL QUANTETY GAUGE
MISCELLANEOUS
POWERPLANT FAILURE FOR UNDETERMINED REASONS
BIRD INGESTION
DETONATION
OTHER
DIRECT ENTRIES
REDUCTION GEAR ASSEMBLY
GEARSy ACCESSORY ORIVE
COMPRESSOR ASSEMBLY
DTHER
COMBUSTION ASSEMBLY
TURBINE ASSEMBLY
ACCESSORY DRIVE ASSEMBLY
LUBRICATING SYSTEM
FUEL SYSTEM
SAFETY SYSTEM
IGNITION SYSTEM
TORQUEMETER
AIR BLEED
EXHAUST SYSTEM
THRUST REVERSER
OTHER
PROPELLER SYSTEM
GOVERNOR
CONSTANT SPEED DRIVE
GOVERNOR VALVE
POMER LEVER
PROPELLER LEVER
REVERSE THRUST LEVER
ENGINE INDICATING EQUIPMENT
ENGINE INSTALLATION

SUBTOTAL
*% SYSTEMS #»

ELECTRICAL SYSTEM
BATTERIES
GENERATORS/ALTERNATORS
HYDRAULIC SYSTEM
FLIGHT CONTROL SYSTEMS
ANTI=1CING, DE-ICING SYSTEMS
CARBURETDR DE=-1CING SYSTEM

DTHER

AIR CONDITIOM, HEATING AND PRESSURIZATION
CABIN TEMP COMTROL AND TEMP INOICATING SYSTEM

AUTD PILDT

FIRE WARNING 3YSTEHM

FIRE EXTINGUISHER SYSTEM

OXYGEN SYSTEM

OTHER SYSTENMS

SUBTOTAL
wk FNSTRUMENTS/EQUIPMENY AND ACCESSORIES #%

FLIGHT AND NAVIGAYTIOM INSTRUMENTS
COMMUNICATIONS AND NAVIGATINN EOUIPMENT
TRAMSHMITTERS AND/NDR RECEIVERS
COMPASS RECETVERS
OTHER
MISCELLANEOUS EOUEPMENT

SUBTOTAL

CAUSE/FACTOR TABLE

FATAL ACCEDENTS

NDNFATAL ACCIDENTS

CAUSE FACTDR TOTAL

25 25
2 z
1 1

53 1 54

1 1
1 1
1 1
1 1

196

CAUSE FACTOR TOTAL

1 1
1 1
7 1

85 85
L 1
1 H
1 1
& 4
1 1
1 1
1 1
1 1
171 10 181
1 1
1 i
1 1
1 1
% 4
1 1
1 1
1 1
3 3

APPENDIX C

ALL ACCIDENTS

CAUSE  FACTOR TOTAL

110
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TABLE C-7 CONTINUED

WEATHER [CONT INUED)

CAUSESFACTOR TABLE APPENDTX ©

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACECI0ENTS

CAUSE  FacTom TOoTaL CAUSC  FacTOR TOTAL CAUSE  FACTOR TovaL

¥ WEATHER 4%

-

LON CEILING
Raln

s

FOG

SNOK

ICING CDNDITIDNS-!NCLUDES SLEET, FREEZING RATN, ETC
CONDETTONS CONDUCIVE Tp CARB/ INDUCTIDN SYSTEM ICING
UNFAVORABLE WD CONDIT10NS

TURBULENCE , ASSOCIATED K/CLDUDS, THUNGERSTDRMS
OOWNDRAFTS, UPDRAETS

HIGH TEMPERATURE

OBSTRUCT Jong TO vISIan

HIGH DENSITY ALTITUDE 2 2
THUNDERS TGIRM ACTIVITY

N
.;--bun-:n
FPus e

-

- P
Ll T PR

R e VR Y

N

—
N n N e

00 e A ey
AL ey

-
-
e
R
NN

SUBTOTAL 10 25 35 14 23 37 24 4R 7z

% TERRAIN #x

WEF, SDFT GROYND
SNOW-COVERED

-
-
-

-

SUBTOTAL
L HISCELLANEQUS =
UNQUALIF1ep PERSON DRERATED AIRCRAFT

FORE 15N MATERI AL AFFECT ING NORMAL OPERATIONS
UNDETERM INED 1 I

v
—
ok G b
Lt
W e

SUBTOTAL i 1

W
~
-~
o
~N
@

GRAND TaTal 144 33 177 439 &0 499 583 3 676
“* MISCELLANEGYS ACTS, COMDITIONS #x

ANTI=ICING/DE ¢ NG EQUIP-1HPROPER GPER. GRIFArLER 1o Use 4 4 18
CHECKLIST-FAILED TD ygF 1 1 2 2
CREW COORDINAT IGH-POQR 1 1
OFSREGARD OF GOOD OPERAT INgG PRACTICE

IMPROPER EMERGENCY PROCEDUKES 6 2 8 7
FEATHERED WRONG £NG Ing 1 1
INSTRUMENTS-MISREAD DR Farlgo T3 READ

INATTENTIVE TD FUEL syppyy 4 4
PREMATURE FLAP RETRACTION

POORLY PLANNED APPROAGH

MISCALCULATED FUEL Consumptigy 1
JETTISONED Laap

STOLEN DR UNAUTHORIZED USE np AIRCRAFT 1
[MPROPERLY SECURED 2
ELECTRICAL FAILURE

ENGINE LOADED yp

EATIGUE FRACTURE

FUEL GRADE-IMPROPER

WRONG PART

TMPROPER ALIGNMENT /ADJUSTHENT

FAILURE OF TKD OR YORE ENGINEs

FIRE IN ENGINE

PILOT FATIGUE

FUEL EXHAUST JoN 1
FUEL CONTAMINATION-EXCLUSIVE gp WATER IN Fug|

CARBON MONDXIDE POISONiNG )
ICE=IN FUEL
1CE-ENG INE
1CE~CARBURETOR )
AIRFRAME ICE
IMPROPERLY LDaDED AIRCRAFT=WE IGHT-AND/OR Cg 2
LACK OF LUBRICATION~SPECTF]L PARTy NOT S¥STEM 1

01t EXHAUST 10N-ENGINE LUBRICATION Sy§TEn 1

OIL CONTAMINAT [On
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TABLE C-7 CONTINUED CAUSE/FACTOR TABLE APPENDIX C

MISCELLANEQUS ACTS, CONDITIONS {CONTINUED)
FATAL ACCTIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTDR TYOTAL

SIMULATED CONDITIONS 1 10 32 6 38
WATER IN FUEL 2 13 13
AIRCRAFT CAME TO REST IN WATER 2 2 & 5 8 []
MISSING 1 1
TOUGCH AND GO LANDING 1 1 1 1
MATERIAL FAILURE B 1 g 43 43
FUEL STARVATION 22 22
OIL STARVATION 3 3
IMPROPER CLEARAHCE-TOLERANCE

FUEL SELECTOR POSITIONED BETWEEN TANKS 1 1
[MPROPER/ INADEQUATE VENTING

LEAK/LEAKAGE 1
LOW CCMPRESSICN
CARBON fEPOSITS
LOOSE, PART/FITTING
BINDING

BURNED 1
CHAFFED 1
COLLAPSED

DETERIORATED

DISCONMECTED

ERRATIC

HIGH VOLTAGE RREAKDDWN

IMPROPERLY IMNSTALLED 1 1
JAMMED

OBSTRUCTED

OVERHEATED

P INCHED

EXCESSIVE PRESSURE

FRESSURE TOO LOW

PRESSURE+ NORE

SCORED 1 i
SHEARED

STUCK 1 1
EXCESSIVE TEMPERATURE 1 1
VIGRATIDON, EXCESSIVE

ICE-INDUCTION 1 1 1
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DIRECT ENTRY CAUSES

SILOT=-TOOK OFF WITH TURBD SUPERCHARGERS FULL BOOST
PWR PLT-LEFT ENGINE CDUNTERWEIGHT ATTACHMENT FAILD
PUR PLT-PARTIAL PWR LOSS5 FRONT ENGINE CAUSE UNKNOW
PWUR PLT-UNWANTED FEATHER MO 1 PROP UNDET REASON.
PWR PLT-ENGINES WOULDNT AIRSTARTJ.REASON IS UNKNOWN
PHR PLT-REGHT ENG. AIR FILTER BOX BLOCKED BY SNOW.
PWR PLT-FUEL STARVATION FOR UNDETERMINED CAUSE.
COPILOT=INADVERTENTLY MOVD PWR LYRS TO CUTOFF,
PILOT-MISCALCULATED FUEL CONSUMPTION.

PILOT-DID NOT MONITOR REAR ENG INSTRUMENTS.

DIRELT ENTRY CAUSES ARE CARREED UNDER THEIR APPROPRIATE
CAUSAL CATEGORIES AND ARE IMCLUDED IN THE TOTALS
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CAUSESFACTOR TABLE APPENDIX C
TABLE C-9
CAUSES DISPLAYED RELATE TO FIRST AND SECOMD ACCIDENT TYPES
ACCIDENTS INVOLVING ENGINE FAILURE OR MALFUNCTION AS A FIRST ACCIDENT TYPE
MULTTENGINE » FIXED~HING AIRCRAFT
U.5. GENERAL AVIATION
1965 ~ 1969
CAUSES DISPLAYED RELATE TD FIRST AND SECOND ACCIDENT TYPES

INVOLVES 455 TOFAL ACCIDENTS
INVOLVES 104 FATAL ACCIDENTS

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

DETAILED CAUSE/FACTOR CAUSE FACTDR TODTAL CAUSE  FACTOR TOTAL CAUSE FACYOR TOTAL
*5 PILAT %%

PILDT IN COMMAND
ATTEMPTED GPERATINN W/KNOWN DEFICIENCIES IN EOUIPMENT 5 5 7 1 8 12 1 13
ATTEHPTED OPERATION HEYOND EXPERIENCE/ARILITY LEVEL 3 3 3 3
RECAME LOST/DISORIENTED 2 1 3 2 2 4 %4 3 T
CDMTINUED VFR FLIGHT INTOD ADVERSE WEATHER COMDITIDNS 3 3 1 1 L3 4
DELAYED ACTION IN ABDRTIMG TAKEOFF 3 3 3 3
DIVERTED ATTENTION FROM DPERATION OF ASRCRAFT 1 1 3 ] 4 & 1 5
EXCEEDED DESIGN STRESS LIMIYS DF AIRCRAFT 1 1 1 1 2 2
FAILED TO EXTEND LANDING GEAR 9 g 9 9
RETRACTED GEAR PREMATURELY 1 L 1 1
FAILED TO SEE AND AVOID DBJECTS DR OBSTRUCTIONS 1 1 1 L
FAILED TO OBTAINSMAINTAIN FLYING SPEED LL3 44 40 40 84 84
FAILED TQ USE DR INCORRECTLY USED MESC EQUIPMENT & & 4 *
FAILED 7O FOLLOW APPROVED PROCEDURES, DIRECTIVES ETC 1 1 le 4 20 17 4 21
[MPROPER OPERATION OF POWERPLAMT + POWERPLAMT CONTROLS 14 14 24 24 kL] 36
IMPRGPER GPERATION OF BRAKES AND/OR FLIGHT CONTROLS 2 Z 2 2
IMPROPER OPERATIOM OF FLEGHT CONTROLS 3 3 1 1 & &
PREMATURE LIEFT OFF 5 5 5 5
IMPRDPER LEVEL OFF 2 2 2 H
TMPROPER IFR DPERATION 2 2 3 5 5
TMPROPER IN=-FLIGHT DECISIDNS OR PLANNING 13 13 19 2 21 3z 2 34
INADEQUATE PREFLIGHT PREPARATION AHD/OR PLANNING 18 Fd 20 63 2 65 -1 4 85
INADEQUATE SUPERVISION DF FLIGHT B ] 14 16 24 24
LACK UF FAMILIARITY MITH AIRCRAFT 1 3 4 %4 T 11 5 10 15
MISHANAGFMENT OF FUEL 18 18 55 55 73 T3
EXERCISED PODR JUDGMENTY 2 2 T T 9 9
SELECTED UNSUITABLE TERRAIN 1 1 1 1
IMPROPER STARTING PROCEDURES 1 1 1 1 2 2
FAILED TD ASSURE THE GEAR WAS DOWN AND LOCKED 11 11 11 11
SPONTANEDUS=IMPRDPER ACTION 2 2 2 2
MISJUDGED DISTAMCE, SPEED: AMD ALTITUDE 2 2 2 2
MISJUDGED DISTANCE AND SPEED 3 3 3 39
MISJUDGED DISTANCE AMD ALTITUDE 1 1 3 3 & 4 i
M1SJUDGED SPEED AND ALTITUDE 1 1 1 1
MISJUDGED ALTITUDE AND CLEARANCE 1 1 1 1
MISJUDGED ALTITUOE 1 1 1 1
JNADEQUATE TRAINING OF SYUDENT 1 1 1 1
PHYSICAL TMPAIRMENT 1 1 1 1
SPATIAL DISORIENTATION 1 1 1 1 2 : H
MISUSED OR FAILED TO USE FLAPS 1 1 1 1 1 1 2
FAILED T4 MATNTAIN DIRECTIOMAL CONTROL 1 1 ] & T I
SELECTED WRONG RUMWAY RELATIVE TO EXISTING WINMD 1 1 1 1 2 23
FAILED TO ARORT TAKEDFF 2 2 & L) a ]
DIRECT ENTRIES 3 3 3 3

SUBTOTAL 149 7 156 330 21 351 479 28 Hil

coPiLOT
FAILED TO QBTAIM/MAINTAIN FLYING SPEED
LACK OF FAMILIARITY WITH AIRCRAFT
CONTROL IWTERFERENCE
DIRECT ENTRTES

SUBTDTAL
DUAL STUDENT

DELAYED ACTIOM IN ABORTIMG TAKEOFF
FAILED TD EXTEND LANDIMG GEAR
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TABLE €-9 CONTINUED CAUSE/FACTOR TaBLE APPENDIX ¢
DUAL STUDENT (CONTINUED)
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS
CAUSE  FACTOR TOTAL CAUSE  FACTOR TOTAL CAUSE  RACTOR TOTAL

INADVERYENTLY RETRACTED GEAR

FAILED To GRTATN/MATNTATN FLYING SPEED 8 a
IHPRDPER OPERATION OF PDNERPLANT + POWERPLANT CONTROLS

[MPROPER IN~F| [GHT DECESIONS OR PLANNING

INADEQUATE SUPERVISION OF FLIGHT

MISUNDERSTANDING OF ORDERS 0R INSTRUCTI DNS

FAILED TD MAINTAIN DIRECTIONAL CONTROL

FAILED TG ABORT TAKEOFF

AT e g
U e e

A ey
U gy

SUBTOTAL a 8

-
o
-
@
[
o
N
kX

CHECK PItoT
INADEQUATE SUPERVISION OF FLIGHT 3

w
w
(]

SUBTOTAL 3 3 3
#* PERSONNEL #%

FLIGHT INSTRUCTOR

HAINTENANGE, SERVICING, INSPECYION
IMPROPER MAINTENANCEtHAINTENANCE PERSDNNEL )
IMPRGPER MAINTENANCE {ONNER PERSONNEL)

=

o

=

<]

o

m

=

z

~«

o

m

=

<

o

m

=
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=

o

»

=
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o

x

[=]

<

z

=1

oy

=

m

x
RO ey
\ONUD"N
N Wy
AW ey

INADEQUATE FLIGHT TRAINING-PROCEDURE S 1 1
[NADEQUATE SUPERVISTON OF FLIGHT CREW 1 1
FAILURE TD PROVIDE ADEQ DIRECTIVES, MANUALS, EOUIPMENT 1 1
REATHER PERSONKEL
INCOMPLETE HEATHER REPORT 1 1 . 1
TRAFEIC CONTROL PERSOKNEL
FALLURE TG ADVISE OF UNSAFE AIRPORT CONDITION 1 1 1
1SSUED IMPROPER QR CONFLICTING INSTRUCT] ONS 1 1 1 1
AIRPORT SUPERVISoRY PERSONNEL
FAILURE To NOTIFY gf UNSAFE CONDITION 1 ]
AIRWAYS FACILETIES PER SONNEL
PRODUC T [ ON-DES [GN
PODR/ INADEQUATE DESIGN 1 1 1 i 2
N]SCELLANEDUS-PERSDNNEL
PILOT OF OTHER ATRCRAFT 1 1 1
OTHER . 1 !
THIRD PILDT
FLIGHT ENGINEER
DISPATCRING

— s
-

SUBTOTAL 10 4 14 27 7 34 ar 11 48
= AIRFRAME #%

HiINGS
FUSELAGE
DODRS, OBOR FRAMES 1
LANDING GEAR
NORMAL RETRACTIONIEXTEMS]UN ASSEMALY 3
EHERGENCY/EXTENSIDN ASSEMRLY 2
NOSEWHEEL ASSEMBLIES
LANDING GEAR WARNING AND INDICATING COMPONENTS
GEAR LDCKING MECHANT SM 1
FLIGHT CONTRGL SURFACES
FLAP ASSEMBLIES 1

B e e ey
W e
—

BN
AW s

-
-
-

SUBTOTAL 8 5 13
U POUERPLANT wi

ENGINE STRUCTURE
CRANKCASE
CRANKSHAFT
MASTER ARD CUNKECTING RODS 3 3

11
CYLINDER ASSEMBLY

10 10

o
[=3E Y
-
(=R NY
-
e

am




TABLE C-9 CONTINUED
POKERPLANT (CONTINUED)

PISTON, PISTON RINGS
VALVE ASSEMRLIES
BLOWER, IMPELLER ASSEMSLY
OTHER
IGNITION SYSTEM
MAGNETOES
SPARK PLUG
IGNITION HARMESS, SHIELDING
LEADS
FUEL SYSTEM
TANKS
LINES AND FITTINGS
SELECTOR VALVES
FILTERS, STRAINERS, SCREENS
CARRURETOR
FUMPS
FUEL, INJECTI(ON SYSTEM
VENTSy DRAINS. TANK CAPS
RAM AIR ASSEMBLY
LUBRICATING SYSTEM
LIMES+ HOSES, FITTINGS
SEALS AND GASKETS
OTHER
COGLING SYSTEM
BAFFLES
PROPELLER AND ACCESSORIES
OTHER
EXHAUST SYSTEM
MANIFDOLDS
STACKS
ENGINE ACCESSORIES
VACUUM PUMPS
ENGINE CONTROLS-COCKPIET

THROTTLE~POWER LEVER ASSEMBLIES

MIXTURE CDNTROL ASSEMBLIES
POWERPLANT=INSTRUMENTS

FUEL QUANTITY GAUGE
MISCELLANEQOUS

POMERPLANT FATLURE FOR UNDETERMINED REASONS

RERD INGESTION
DETONAT TON
DTHER
DIRECT ENTRIES
REDUCTION GEAR ASSEMBLY
GEARSy ACCESSORY DRIVE
COMPRESS0OR ASSEMBLY
DTHER
COMBUSTION ASSEMALY
TURBENE ASSEMBLY
ACCESSORY DRIVE ASSEMBLY
LUBR{CATING SYSTEM
FUEL SYSTEM
SAFETY SYSTEM
IGNITION SYSTEM
TORQUEMETER
AIR BLEED
EXHAUST S¥STEM
THRUST REVERSER
OTHER
PRGPELLER SYSTEM
GOVERNOR
CONSTANT SPEED DRIVE
GOYERNOR VALVYE
POWER LEVER
PROPELLER LEVER
REVERSE THRUST LEVER
ENGINE INDICATING EOUTPMEMT
ENGINE INSTALLATION

SUBTOTAL

CAUSE/FACTOR TARLE

FATAL ACCIDENTS

NONFATAL ACCIDENTS

ALL ACCIDENTS

APPENDIX C

AUSE FACTOR TOTAL CAUSE
3 3 3
3 3 1

1
5
1 3 2 3
3 3 &
1

1 1
2
1 1 5
3 3 1
1
1 1 2
1 3 4
& & L
1 1 5
1
7
1
3
1
2
1
1

1 1
1
1
25 25 85
1
1
1
2 2 4
1

1 1
1
1
1
54 1 55 173
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TABLE ¢-9 CONTINUED CAUSE/FACTOR TABLE APPENDTY ¢
SYSTEMS fCONT ENUED )

FATAL ACCIDENTS NOMFATAL ACCTDENTS ALL ACCIDENTS
CAUSE FACTOR TQOTAL CAUSE FACTOR ToTalL CAYSE  FACTOR ToTAL
*t SYSTEMS 2=
ELECTRICAL SYSTEM
BATTERIES 1 1 1 1
GENERATORS/ALTERNATORSS 1 1 1 1
HYDRAULIC Sy5TEM
FLIGHT CONTROL SysTgmg
ANTI=ICINGy DE-ICING SYSTEMS
CARBURETOR DE-IGING SYSTEM 1 1 1 1 A
OTHER 1 1 1 1
AIR CONGITION, HEATING AND PRESSURIZATION
CABIN YEMP CONTROL Anp TEMP INDICATING SYSTEM 1 1 1 1
AUTO PlLOT
FIRE WARNING SYSTEM
FIRE EXYINGUISHER SYSTEM
DXYGEN SYSTEM
OTHER SYSTEMS
SUBTOTAL 1 1 4 3 4 1 5
** INSTRUMENTS/EQU IPMENT AND ACCESSORIES ##
FLIGHT AND NAVIGATIQN INSTRUMENTS
COMMUNTCATIONS aND NAVIGATION EQUIPMENT
TRANSMITYERS AND/OR RECETVERS 1 1 1 1
COMPASS RECE]VERS 1 1 3 i 2 2
OTHER 1 1 1 1
MISCELLANEOUS EQUTPMENT
SUBTOTAL 1 1 3 3 4 %
Ll AIRPDRTS/A!RHAYSIFACILI?IES e :
AIRPORY FACELITIES
AIRPORT CONDITIONS
SHOW ON RUNWAY 1 1 1 1 2 2
OTHER L 3 4 1 3 4
ATRHAYS FACILITIES
SUBTOTAL 1 1 1 4 5 1 5 5
** WEATHER =&
LON CEILING 2 13 15 3 4 7 5 17 22
RAIN 2 2 2 3 3 2 3 5
FOG 1 6 7 3 2 5 4 a 12
SNOW 1 % 5 2 2 1 [ 7
ICING CONDIT IONS—-INCLUDE S SLEETy FREEZING RAIN, ETC 3 2 5 7 3 13 10 8 18
CONDITIONS CONDUCIVE tp CARB/INDUCTION SYSTEM TCING 2 4 5 7 a i5 2 12 21
UNFAVORARLE Wifp CONDITIONS L 1 3 3 1 3 4
TURBULENCE, A$S0CTATED HICLOWDS, THUNDERSTDRMS 1 1 1 1
DOMNDRAFTS , UPDRAFTS 1 1 2 1 L 2
HIGH TEMPERATURE 3 1 1 1 H 2
UBSTRUCTIONS TO vislon 1 1 [ 1
HIGH DENSITY aLTIvupE 1 1 2 1 6 7 2 7 g
THUNDERSTORM ACTIvTTY 2 2 2 2
OTHER 1 1 i L
SUBTOTAL 13 38 51 23 33 56 36 71 107
8% TERRAIN #=
HET, SOFT GRounp 4 4 [ 4 4 8
SNOW-COVERED 1 1 2 i 1 2
HIGH VEGETATIQN 1 1 1 1
ROUGH/UNEVEN 2 4 6 2 8 10 4 12 16
FIGH OBSTRUCT 1ons 3 3 1 3 3 1 & 7
SUBTOTAL 2 8 10 ] 16 24 10 24 34
¥ MISCELLANENUS s
EVASIVE MANEYVER TO avprp COLLISInN 1 1 1 1
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TABLE C~9 CONTINUED CAUSE/FACTOR TARLE APPENDTX C

MISCELLANEOUS {CONTINUED?}
FATAL ACCIDENTS MOKFATAL ACCIDFNTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTYAL CAUSE FAGCTOR  TOTAL

UNQUALIFIED PERSON DOPERATED AIRCRAFT 1
FOREIGN MATERJAL AFFECTING NORMAL OPERATIONS 3
UNDETZRHINED 1 1 3

~
W

SUBTOTAL 1 1 2 & 3 9 1 4 11

GRAND TOTAL 238 -3} 299 &ne 99 708 R&7 160 1007
#% MISCELLANEQUS ACTS, CONDITIDNS #%

ANTI-FCING/DEICING EQUIP-IMPROPER OPER. OF/FAILED TO USE 4 1
CHECKLIST-FALLED T0O USE 1 1
CREW COORDINAT JON-POOR 1
DISREGARD OF GOOD OPERATING PRACTICE

IMPROPER EMERGENCY PROCEDURES 25 3 2
FEATHERED WRONG ENGIME 1 1
INSTRUMENTS~MISREAD OR FAILED TO REaD 2 1 3 2 1
NOT ALLEIGNED WITH RUNMWAY/IMTEMDED LANDING AREA 1

UNWARRANTED {0W FLYING 1 1
FAILED TG USE ALL AVAILARLE RUNWAY

IMATTENTIVE TO FUEL SUPPLY 4 &
PREMATURE FLAP RETRACTION

POGRLY PLANNED APPROACH 1
MISCALCULATEDR FUEL CONSUMPTION
JETT TSONED) LOAD 1
STOLEN OR UNAUTHORIZED USE OF AIRCRAFT
IMPROPERLY SECURED

ELECTRICAL FAJTLURE

ENGINE LOADED UP

FATIGUE FRACTURE

FUEL GRADE=~IMPROPER

HYDRAUL IC FAILURE

WRONG PART 1 1 1
IMPROPER ALIGMMENT/ADJUSTMENT
FAILURE OF Twn OR MDRE ENGINES
FIRE IN ENGINE

ASYMETRICAL FLAPS

COMGESTED TRAFFIC-PATYERN 1
PILOT FATIGUE 1 1 1
FUEL EXHAUSTION n 10
FUEL CONTAMINATION-EXCLUSIVE DF WATER [N FUCL

CARRON MONOXIDE POISDNING 1 1
TCE-IN FUEL 1 1
ICE~ENGINE 1 1
ICE~CARRURETOR 4 1 5
ICE-PROPELLER

AIRFRAME ICE ? 1 3
ICE-WINDSHIELD

IMPROPERLY LOADED AIRCRAFT-WEIGHT-ANDR/OR CG
LACK OF LUBRICATION-SPECIFIC PART, NOT SYSTEM
NIL EXAHAUSTINM-EMGIME LUPRICATION SYSTEHM

OIL CONTAMIMATION

STMULATED CONDITIONS S 1 1
WATER IN FUFL 2

ATRCRAFT CAME TO REST IN WATER &
MI551ING

TOUCH AND GO LANDING 1
OVERLDAD FATLURE

MATERIAL FATLURE 8 1 9
FUEL STARVATION az 22
OIL STARVATION 3 3
IMPROPER CLEARANCE~TOLERANCE

FUEL SELECTOR POSITIONED BETWEEN TAMNKS 1 1
IMPROPER/ INADEQUATE VENTING

LEAK/LEAKAGE 1 1
CIRCULT BREAKER POPPED

LOW COMPRESSION

NOWNWIND 2
CARBNON DEPOSITS 2 2
LOOSEs PART/FITTING 2 2 1
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TABLE C-9 CONTINUED CAUSE/FACTOR TARLE AFFENDTY C

MISCELLANEDUS ACTS, CONDITIONS [CONTINUERD)
FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE  FACTOR TDTaL

BINDING 1 1 1
BURNED 1 1

CHAFFED 1 1 1
COLLAPSED 1
DETERIORATED : 2 1
DISCOMNECTED 1
ERRATIC 3
EIGH VOLTAGE RREAKDOWN

IMPROPERLY INSTALLED 1 1
JAHMED

OBSTRUCTED

MVERHEATED

PINCHED

EXCESSIVE PRESSURE

PRESSURE TOO |OW

PRESSURE, NONE

SCORED 1 1
SHEARED

$TUCK 1 1
EXCESSIVE TEMPERATURE 1 1
VIBRATEON, EXCESSIVE

ICE~INDUCTION 1 1
INTENT IDNAL WHEELS Up 1 1

o o br\n—-v—»—a!\.)t-wv—
[ -
—
W W N R W e e W
DN W BN e A e e
-
TR W B e e R e W R e ) e e e

-
>
-

DIRECT ENTRY CAUSES

PILBT~TOOK OFF WITH TURBD SUPERCHARGERS FULL ROOST
PRR PLT=LEFT ENGINE COUNTERKE IGHT ATTACHMENT FATLD
PHR PLT-PARTIAL PWR LDSS FRONY ENGINE CAUSE UNKNOW
PHR PLT-UNWANTED FEATHER NN 1 PROP UNDET REASON.
PHR PLT-ENGENES WOULNNT AIRSTARTLREASON 1S UNKNOWN
PUR PLT-RIGHT ENG. AIR FILTER BNX RLDCKED BY SNOW.
PWE PLY-FUEL STARVATION FOR UNDETERMINED CAUSE.
COPILOT-INADVERTENTLY MOVD PR LVRS TO CUTOFF.
PILOT=-MISCALCULATED FUEL CONSUMPTION.

PILOT-DID WOT MOMITOR REAR ENG INSTRUMENTS.

DIRECT ENTRY CAUSES ARE CARRTED UNDER THEIR APPROPR IATE
CAUSAL CATEGDRIES AND ARE INCLUDED IN THE TOTALS
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TABLE ¢-11

CAUSE/FACTOR TABLE

BULT IENGINE FIXED-WING AIRCRAFT

ENGINE FAILURE AS FIRST ACC DI
« GENERAL AVIAT
1965 - 1949

.

EXCLUDES ACCIDENTS W
HOMEBUILT AND Ex

AND ACCIDENTS INVOLVING

INVOLVES 297 TOTAL ACCIDENTS
INVOLYES 67 FATAL ACCIDENTS

DETATLED CAUSE/FACTOR

% PILOT wh

PILOT IN cOMMAND
ATTEMPTED GPERATION W/KNOWN DEFICIENCIES [N EQU ] PMENT
ATTEMPTED GPERATION BEYDOND EXPERIENCE/ARILITY LEVEL
BECAME LOST/DISORIENTED
CONTINUED YFR FLIGHT INTD ADVERSE WEATHER CONDIT 10NS
DIVERTED ATTENTION FROM OPERATION OF AIRCRAFT
EXCEEDED DESIGN STRESS LIMITS OF AIRCRAFT
FAILED TO OBTAIN/MAINTAIN FLYING SPEED
FAILED TO USE DR INCORRECTLY USED MISC EQUIPMENT
FAILED TO FoLLOW APPROVED PROCEDURES, DIRECTIVES ETC
IMPROPER OPERATION OF PORERPLANT + POWERPLANT CONTROLS
IMPROPER OPERATIDN OF FLIGHT CONTROLS
TMPROPER 1FR  OPERATION
IMPROPER IN=fL 1GHT DECISIONS DR PLANNING
INADEQUATE PREFL IGHT PREPARATION AND/OR PLANNING
TNADEQUATE SUPERYTS DN OF FLIGHT
LACK OF FAMILIARITY WITH AIRCRAFT
HTSMANAGEMENT OF FUEL
IMPROPER STARTING PROCEDURES
MISJUDGED DISTANCE, SPEEDs AND ALTITUDE
THADEQUATE TRAINING OF STUDENT
PHYSICAL IMPAIRMENT
SPATIAL DISORIENTATLION
MISUSED OR FaAlLED TO USE FLAPS
SELECTED WRONG RUNWAY RELATIVE TD EXISTING WiND
FAILED TO ABORT TAKEOFF
GIRECT ENTRIES

SusTaTAL

COPILOT
DIRECT ENTRIES

SUBTaTAL

DUAL STUDENT
DELAYED ACTION IN ABORTING TAKEOFF
IMPROPER OPERATION 0OF POMERPLANT + POWERPLANT CONTROL S

SuaToTAL
& PERSONNEL »*

FLIGHT INSTRUCTOR
MAINTENANCE » SERVICING, INSPELTION
INPROPER MATNTENANCE IMATNTENANCE PERSONNEL )
IMPROPER MATNTENANCE { OWNER PERSONNEL)
IMPROPERLY SERVICED AIRCRAFT{GROUND CRENW)
THPROPERLY SERVICED AIRCRAFT{OWNER=PILQT )
INADEQUATE MAINTENANCE AND INSPECTION
OPERATIONAL SUPERVISORY PERSONNEL
INADEQUATE SUPERVIS ToN OF FLIGHT GREW
, WEATHER PERSONNEL
INCOMPLETE WEATHER REPORT
TRAFEIC CONTROL PERSDNNEL
FAILURE TD ADVISE OF UNSAFE AIRPORT CONDITION

FATAL ACCIDENTS

ENT TYPE ONLY
N

ITH CAUSE UNDETERMINED,
PER IMENT AL AIRCRAFT,
SIMULATED ENGINE FAILURES

NONFATAL ACCIDENTS

CAUSE

—N

62
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TABLE C-11 CONTINUED
PERSONNEL (CONTINUED)

AIRPORT SUPERVISORY PERSONNEL
FAILURE TO NOTIFY OF UNSAFE CONDITION
AIRWAYS FACILITIES PERSONNEL
PRODUCT [ON-DES IGN
POOR/ INADEQUATE DESIGN
MISCELLANEQUS-PERSONKEL
THIRD PILDT
FLIGHT ENGINEER
DISPATCHING

SUBTOTAL
w3 POWERPLANT #¥

ENGINE STRUCTURE
CRANKCASE
CRANKSHAFT
MASTER AND COMNECTING RDDS
CYLINDER ASSEMALY
PISTON, PISTON RINGS
VALVE ASSEMBLIES
BLOWER, IMPELLER ASSEMBLY
OTHER
IGNITIDN SYSTEM
MAGNETDES
SPARK PLUG
IGNLITION HARNESSs SHIELDING
LEADS
FUEL SYSTEM
TANKS
LINES AND FITTINGS
SELECTOR VALVES
EILTERS, STRAINERS, SCREENS
CARBURETDR
PUMPS
FUEL INJECTION SYSTEM
VENTS, DRAINS, TANK CAPS
RAM AIR ASSEMBLY
LUBRICATING SYSTEM
LINES, HODSES, FEITTINGS
SEALS AND GASKETS
DTHER
CODLING SYSTEM
BAFFLES
PROPELLER AND ACCESSORIES
OTHER
EXHAUST SYSFEM
MANTFOLDS
STALKS
ENGINE ACCESSORIES
ENGINE CONTROLS=COCKPIT
THROTTLE-PUWER LEVER ASSEMBLIES
MIXTURE CONTROL ASSEMBLIES
POWERPLANT-INSTRUMENTS
FUEL QUANTITY GAUGE
MISCELLANEOUS
BIRD INGESTION
DETONATION
aTHER
DIRECT ENTRIES
REDUCTICON GEAR ASSEMBLY
GEARS, ACCESSORY DRIVE
COMPRESSDR ASSEMALY
DTHER
COMBUSTION ASSEMBLY
TURBINE ASSEMBLY
ACCESSORY DRIVE ASSEMBLY
LUBRICATING SYSTEM
FUEL SYSTEM
SAFETY SYSTEM
IGNITION SYSTEM
TORQUEMETER

CAUSE/FACTOR TABLE

FATAL ACCIDENTS

NONFATAL ACCTDENTS

AFPERDIY ©

ALL ACCIDENTS

CAUSE

10

o ww

o

e

FACTOR TOTAL
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CAUSE FACTOR TOTAL
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TABLE C-11 CONTINUED CAUSE/FACTOR TABLE APEENDTX ©

POWERPLANT (CONT INUED )
FATAL ACCIDENTS NGNFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

AR BLEED
EXHAUST SYSTER
THRUST REVERSER
OTHER 1 1 1
PROPELLER SYSTEM
GOVERNDR 1 1
CONSTANT SPEED DRIVE
GOVERNDR VAL VE 1 1
POWER LEVER
PROPELLER LEVER
REVERSE THRUST LEVER
ENGINE INDICAYING EQUIPMENT
ENGINE INSTALLATION

SUBTOTAL 27 1 28 85 9 94 112 10 122
*E SYSTEMS

ELECTRICAL SYSTEM
HYDRAULEC SYSTEM
FLIGHT CONTROL SYSTEMS
ANTI-ICING, DE-ICING SYSTEMS
CARBURETOR DE-ICING SYSTEM 1 1 1 1
OTHER 1 1 1
AIR CONDITION, HEATING AND PRESSURIZATION
CABIN TEMP CONTROL AND TEMP INGICATING SYSTEM 1 1 1 i
AUTO PiLOT
FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
DXYGEN SYSTEM
OTHER SYSTEMS

SUBTOTAL 1 1 2 2 2 1

o INSTRUMENTS /EQU IPMENT AND ACCESSORIES #%

FLIGHT AND MAVIGATION INSTRUMENTS

COMMUNTCATIONS AND NAVIGATION EQUIPMENT
TRANSMITTERS AND/OR RECEIVERS 1 1
COMPASS RECEIVERS 1 1
OTHER 1 1 1

MISCELLANEOUS EQUIPMENT

-
-
LS
—- -

SUBTOTAL 1 1 3 3 4
% WEATHER %%

v
-3
~

LOW CEILING 1
RAIN

-

-
Qwrumno

FOG

SNOW

1CING CONDIT FONS-INGCLUDES SLEET, FREEZING RAINy ETC
CONDITIONS CONDUCG IVE TO CARB/INDUCTION SYSTEM ICING
UNFAVORABLE winD CONDITIONS

HIGH TEMPERATURE

OBSTRUCTIDNS TD VISION

HIGH DENSTFY ALTITUDE 2 2
THUWDERSTORM ACTIVITY 1 1

N ——
W
WP
-~
DU N — W
D0 W
. RN e
N e o W @
N

-

-
-
N

sustoTAL 8 15 23 L4 23 ar 22
** MISCELLANEQUS %%

W
@
o
o

UNGUALIFIED PERSON DPERATED ATRCRAFT 1
FOREIGN MAYERIAL AFFECYING NORMAL OPERATIONS 2 1 3 2 1 3

_
[

SUBTOTAL 2 2 4 2 2 4

GRAND TOTAL 108 22 130 3lo 51 361 418 73 491



APPENDIX C
TRBLE C-11 CONTINUED CAUSE/FACTOR TABLE

MISCELLANEDUS ACTSs CONDITIONS {CONTINUED) )
FATAL ACCTDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FaCTorR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL

*% MISCELLANEDUS ACTSy CONDITIONS %%

ANTI=TCING/DEICING EQUIP=IMPROPER OPER. OF/FAILED TO USE 4 4
CHECKLIST=FAILED TO USE 1 1 2 2 5
CREW CDGRDINATEDN=PDOR 1

DISREGARD OF GDDD OPERATING PRACTICE
IMPROPER EMERGENCY PROCEDURES
FEATHERED WRONG ENGINE
INSTRUMENTS=MISREAD OR FAILED TO READ
INATTENTIVE TO FUEL SUPPLY

POORLY PLANNED APPROACH

MISCALCULATED FUEL CONSUMPTIDN

STOLEN OR UNAUTHORIZED USE OF AIRCRAFT
INPROPERLY SECURED

ELECTRICAL FAILURE

ENGINE LOADED UP

FATIGUE FRAGTURE

FUEL GRADE-1MPROPER

WRONG PART 1
IMPROPER AL IGNMENT /ADJUSTMENT

FAILURE OF TWD OR MORE ENGINES

FIRE IN ENGINE

PILDT FATIGUE

FUEL EXHAUSTION

FUEL CONTAMINATION=EXCLUSIVE OF WATER [N FUEL
CARBON MONDXIDE POISONING 1
1CE-IN FUEL
[CE-ENG INE
1CE-CARBURETOR 4
AIRFRAME ICE

TMPROPERLY LOADED AIRCRAFT-WEIGHT-ANDR/OR (G 1
LACK DF LUBRICATIDON-SPECIFIC PART, NOT SYSTEM 1

OTL EXHAUSTION-ENGINE LUBRICATION SYSTEM 1

GIL CONYAMINATION

WATER IN FUEL 2
AIRCRAFT CAME TO REST IN WAYER 2
MISSING

TOUCH AND GO LANDING 1 t
MATERIAL FAILURE 8 1 9
FUEL STARVATION 22 22
OIL STARVATION 3 3
IMPROPER CLEARANCE-TOLERANCE

FUEL SELECTOR POSITIONED BETWEEN TANKS 1 1
IMPROPER/ INADEQUATE VENTING
LEAK/LEAKAGE

LOW COMPRESSION

CARBON DEPOSITS

LO05Es PART/FITTING

BINDING

BURNED 1
CHAFFED 1
COLLAPSED

DETERIORATED 2 1
DI1SCONNECTED 1
ERRATIC 3
HIGH VOLTAGE BREAKDOWN

IMPROPERLY INSTALLED 1 1
JAMMED

DBSTRUCTED

DVERHEATED

PINCHED

EXCESSIVE PRESSURE

PRESSURE TOO LDW

PRESSURE, NONE

SCORED 1 1
SHEARED

STUCK 1 1
EXCESSIVE TEMPERATURE 1 3
VIBRATIONy EXCESSIVE

ICE~INDUCT IDN 1 1
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TABLE C-~11 CONTINUED
DIRECT ENTRY CAUSES {CONT INUED)

DIRECT ENTRY CAUSES

PWR PLT-LEFT ENGINE COUNTERWE IGHT ATTACHMENT FAILD
COPTLOT=TNADVERT ENTLY MOVD PWR LVRS TO CUToFF,

PHR PLY=FUEL STARVATION FOR UNDETERMENED CAUSE,
PILOT-MISCALCULATED FUEL CONSUMPTION.

PWR PLT-PARTIAL PWR LDSS FRONT £NGINE CAUSE UNKNOW
PWR PLT-RIGHT ENG. AIR FILTER BOX BLOCKED BY SNOW.
PILOT-TOOK OFF WITH TURBOD SUPERCHARGERS FULL BOOST
PWR PLT-UNWANTED FEATHER NO 1 PROP UNDET REASON,

CAUSE/FACTOR TASLE

DIRECT ENTRY CAUSES ARE CARRTED UNDER THEIR APPROPRTATE

CAUSAL CATEGDRIES AND ARE INCLUDED IN THE TOTALS

2n

APPENDIX C©
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