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FOREWORD

The purpose of this report is to present the record of aircraft
accidents, incidents to flight, which occurred in U.S. Air Carrier
operations during the calendar year 1968, It includes a statistical
recapitulation of all accidents, and a brief of each accident contain-
ing the essential items of information which fulfill the requirements
of the majority of persons using these reports.

In the analysis of accidents a collision between aircraft is
treated as one accident in the overall total. However, a complete
analysis and coding is made on each aircraft involved in a collision,
This produces two aircraft accident records, one for each aircraft.
These records contain the same broad categories of coded data, however,
the specific entries, such as type of aircraft, type of operation,
phase of operation, etc., may or may not be common to each aircraft.

As a result, the number of accidents may differ in the various tables
depending upon whether or not collisions are involved and if so,
whether or not the selected items of data are common to each airgraft.

Public reports containing greater detail have been issued by the
Board on a number of the major accidents included in this report and
are available upon request. In all cases, factual data obtained in
the investigation may be released to inquirers at their expense when
the reproduction of records is involved,

Included in this report are twelve accidents still under investi-
gation. Additionally there were five accidents that occurred outside
the United States, the investigation of which is under the jurisdiction
of the state of occurrence in accordance with the provisions of
Annex 13 to the International Civil Aviation Organization convention,

February 1970
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Explanatory Notes

Alrcraft Accidents: For the purpose of this report, an aircraft accident
is "an occurrence associsted with the operation of an aireraft which i
takes place between the time any person boards the aircraft with the ‘ Cer

intention of flight until such time as all such persons have dis- Cer
embarked, in which any person suffers death or serious injury as a re- Aer
por

sult of being in or upon the aircraft or by direct contact with the
aircraft or anything attached thereto, or the aircraft receives sub- ope
stantial damage," car;

Cary
Boa:
Air Carrier: As used in this report, those operators who have been rier
issued a Certificate of Public Convenience and Necessity by the Civil pert
Aeronautics Board.
Dome
Aircraft Miles: The miles {computed in airport-to-airport distances) the
for each inter-airport hop actually completed, whether or not per- and
formed in accordance with the scheduled pattern. For this purpose, Dome
operation to a flag stop is a hop completed even though a landing is
not actually made,
Domes
nated
All-Cargo Carriers: Certificated Route carriers primarily engaged in L?cal
the transportation of freight and express. The nonscheduled passenger . tics
operations of these carriers are included in this category. Does not T?rri
include the all-cargo operations of the passenger/cargo carriers. tiona
All-Cargo Service: Transport service established primarily for the Helic
transportation of freight, express, and/or mail, helice
All Operations: Refers to all flight operations including test, train- § EEHEEE
ing, ferry, scheduled and nonscheduled passenger and cargo service f of the
both revenue and non-revenue, Separa
Certificate of Public Convenience and Necessity: A certificate issued IEEEEE
to an air carrier by the Civil Aeronautics Board, authorizing the under ]
carrier to engage in air transportation. the yUnij
Intra-g
ey M ey
under D
the Uni

- gy =




Explanatory Notes

nt

Certificated Route Carriers: One of a class of air carriers holding
Certificates of Public Convenience and Necessity, issued by the Civil
Aeronautics Board, authorizing the performance of scheduled air trans~
portation over specified routes and a limited amount of nonscheduled
operations. This general carrier grouping includes the all purpose
carriers (i.e., the so-called passenger/cargo carriers) and the All-
Cargo carriers, and comprises all of the airlines certificated by the
Board, except Supplemental air carriers. Certificated Route air car-
riers are often referred to as "Scheduled Airlines" although they also
perform nonscheduled service.

Domestic Operations: In general, operations within the territory of
the United States. Includes operations of the Domestic Trunk carriers
and the Local Service, Helicopter, Intra-Alaska, Intra-Hawaii and
Domegtic All-Cargo carriers.

Domestic Trunk Carriers: Those Domestic "grandfather'" carriers desig-~
nated as "Trunk Carriers" in 1945-46, when "feeder" carriers (now called
.- Local Service carriers) were granted certificates by the Civil Aeronau-
|

tics Board to perform local feeder air service. International and
Territorial operations of the Trunk carriers are shown under "Interna-
tional Operations" and are not included under "Domestic Operations."

Helicopter Carriers: Domestic Certificated Route air carriers employing
helicopter aircraft for their primary operations.

International Operations: In general, operations outside the territory
of the United States, including operations between United States points
separated by foreign territory or major expanses of international waters,

Aine-

Intra-Alaska Operations: Intra-Alaskan air carrier operations are included
under Domestic Operations. Operations between Alaska and other States of
the United States are carried under International Operations.

1ed

Intra-Hawaii Operations: Intra-Hawaii air carrier operations are included
under Domestic Operations. Operations between Hawaii and other States of
the United States are carried under International Operations.




Explanatory Notes

Local Service Carriers: Certificated Domestic Route air carriers

operating over routes of lesser density between the smaller traffic
centers and between those centers and principal centers,

- Nonscheduled Service: Revenue flights that are not operated in regular

scheduled service such as charter flights and all nonrevenue flights
incident to such flights.

Passenger Mile: One passenger transported one mile. Passenger miles

are computed by the summation of the products of the aircraft miles
flown on each inter-airport hop multiplied by the number of passengers

carried on that hop. !

Revenue Passenger: A person receiving air transportation from an air

carrier for which remuneration is received by the air carrier. Air car-
rier employees and others receiving air transportation against whom
token service charges are levied are considered nonrevenue passengers,

Revenue Plane Miles: The total plane miles flown in revenue service. .

Supplemental Air Carrier: One of a class of air carriers now holding

interim operating certificates issued by the Civil Aeronautics Board,
authorizing them to perform passenger and cargo charter services sup- :
pPlementing the scheduled service of the Certificated Route air carriers. 4

' Causes and Related Factors: In determining the probable cause of an

accident, all facts, conditions and circumstances are considered. TFor
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 and Related Factor Table the figures shown in
the columns dealing with Cause will exceed the total number of acci-
dents. The term Factor is used, in general, to denote those elements

of an accident which further explain or supplement the probable cause(s).
This provision was incorporated in 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.

Not
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Explanatory Notes

Mid-air collisions nonfatal to air carrier occupants are included
in all compilations except the fatal accident rate.

Accidents involving sabotage are included in the total number of
accidents and the resulting fatalities are included in the total
fatalities. However, these accidents and fatalities are excluded
in the computation of accident rates and passenger fatality rates.
Accidents involving sabotage are as follows:

Fatalities
Date Location Passg. Crew Total
July 25, 1957 Daggett, Calif. 1 0 1
January 6, 1960 Bolivia, N. C. 29 5 34
May 22, 1962 Unionville, Mo, 37 8 45
May 7, 1964 San Ramon, Calif. 41 3 44

The accident record of U. S. General Aviation small fixed-wing
aircraft, large fixed-wing aircraft and rotocraft is contained
in a separate publication entitled "General Aviation Accidents -
A Statistical Review."

Abbreviations Used in Section II of This Publication

CR tievennnnivcnnnnnansanes Crew

CTR veeevnosvocnnnesnansass Contract
Domestic
I International
Mil/Ctr .......evevveeua..  Military Contract
NS iiiiiiiinvniranaceanaas Non-Scheduled

L Other Personnel
Passg. PX seeeecsoncocenes Passenger

A Scheduled

" Note: All times shown are local standard.

- vii -



FXPLANATORY NOTES ' ' )

Type of Accident:

The type of accident relates to the circumstances involved in
the aceident. Briefly, it indicates what happened.

Two separate types msy be coded in any one accident, The selec=
tion of first and second type is made in relation to the seguence
of occurrence, : .

Phase of Operation:

The phase of operation relates to the particular segment of

the flight or operation during which the circumstances of the
accident occur, In other words, where in the flight the circum-
stances took place,

The phase of operation is directly related to the type of accident.
When more than one type is coded for en accident, each type will
hgve a corresponding phase. In other words, the first phase of
operation will be that phase of flight in whieh the first type or
circumstance occuirred, In the event that the first and second
type both occur in one operational phase, the same phase is coded
twice.

Collisions between Aircraft:

Collisions between aircraft are so classified only when both air-

craft are occupied. This includes collisions wherein both aircraft

are airborne (midair); one is airborne, the other on the ground; and

both are on the ground, A collision with a parked, unoccupied asircraft
. is classified under the broad category of collision with objects

(parked, unoccupied aircraft).

- viii -
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U. S. AIR CARRIER SAFETY RECORD - 1968

The 1968 safety record of the U, S. Air Carriers is presented in this
report in relation to the various classifications and groupings of air
carriers, and to the different types of operations in which they engage,
There are two main categories of air carriers; the Certificated Route
Carriers and the Supplemental Carriers., Data is furnished in relation
to each category and to the different groupings of carriers within each
category. Additional breakdowns are made in respect to the different
types of service performed by these carriers.

HIGHLIGHIS « U, S, AIR CARRIER SAFETY RECORD = ALIL OPERATIONS

In the overall operation of the U, §. Carriers during 1968 there were
71 aircraft accidents incident to flight, 15 of which were fatal
accidents resulting in 349 fatalities, Following is a comparison with
the previous four years' record.

ACCIDENTS 1964 1965 _1966 _1967 _1968
Total AccidentS.esecrocssesns 79 83 75 70 71
Fatal AccidentS.esecssscssss 13 9 8 12 15
‘Involving Serious Injury.... 17 25 22 25 33
Involving Minor or No Injury 49 49 45 33 23

ATIRCRAFT DAMAGE

Destroyed.ssecscscenssssscsss 12 16 12 11 16

Substantialesesescocsossrane 52 46 47 41 27
FATALITIES

PASBeNZerSecssessanssansasns 202 226 137 229 306

Crew MemberSessssssssescesss 35 35 27 39 37

Other PersolS.sesesccsscssss 1 0 108 18 6

Total...........;........... 238 261 272 286 349
MILES FLOWN = (Billion) L/+ee. 1.33  1.54 1.77 2,18 2.50
HOURS FLOWN = (Million)eessees 4,31 4,69 5.11 5.87 6.40

ACCIDENTS RATES

Per 1 million aircraft miles 6,058 0,054 0,042 0,032 0,028

Per 100 thousand acft. hours 1,809 1.769 1.469 1,193 1.109

1/ Nonrevenue miles of the Supplemental Air Carriers not reported.
-1 -




CERTIFICATED ROUTE ATR CARRIERS

ALL OPERATIONS OF CERTIFICATED ROUTE AIR CARRIERS

In 1968 the Certificated Route Air Carriers had 62 accidents in their

total revenue and nonrevenue operations,

Fourteen of these were fatal

accidents resulting in 348 fatalities. The distribution of accidents

by type of operations was as follows:

Operation
Scheduled Passenger ServicCiceessecccss
- Scheduled Cargo ServicC..cceecesssscsss
Nonscheduled Revenue OperationSeecsscsess
Nonrevenue QOperations

Training........-...-...........-...

Other...‘....I.'........‘....I......

Total All OperationSeeecess

Aircraft Miles «~ Hours Flown
Miles Flown......'IIO-.......C‘.....I..

Hours Flownoo.o--on-c.--co.o---oocoo-o.

‘Accident Rates
Per 1 Million Afrcraft MileS.seceesveses

Per 100 Thousand Aircraft HOUrS.eceeesss

SCHEDULED PASSENGER SERVICE
Revenue Passengers Carriedececescccsses
Passenger-Miles (Revenue & Nonrevenue).
Aireraft=Miles FlDWnoocouo-o-oo.ooocnoo

Passenger Fatality Rate Per 100 Million
Passenger-MileS Flown..........-.......

Aircraft Miles Flown
Per ACCident.......................'...
Per Fatal ACCidentaoo.-.co-oo-oaoooooo-

Total Fatal Fatalities
53 13 345
3 0 0
2 1 3
1 0 0
3 L -0
62_ 14 348
2,385,308,731
6,082,907
Total Fatal
Accidents Accidents
0.026 0.005
1,019 0,197

150.16 Million
119,61 Billion
2,04 Billion

0.255

38.47 Million
198,78 Million

ALL OPERA'

In 1968,
resulting
operation

Operation

Civil Ope
Pass
Carg
Military ¢
Pass:
Carg:
Training..
Ferry.....
Total

Aircraft 1
Aircrafc 1

Hours Flon

Accident |

Per 1 Mill
Per 100 T!

Type
Operation

Civil.....
Military.,

Tetal




r
-al

1lities

345
0
3

0
9
348

SUPPLEMENTAL AIR CARRIERS

ALL OPERATIONS OF SUPPLEMENTAL CARRIERS

| In 1968, the Supplemental Air Carriers had 9 accidents 1 of which was fatal,

resulting in 1 fatality. These accidents occurred in the following types of
operations,

Total
Number of Accidents Fatalities
Operations Total Fatal
. Civil Operations:
PassengerlIll‘.........'.l...l.l.l l 1 1
Cargo.........l..lllI.Il.ll....... 1 0 0
Military Operations:
Passenger....0.........-.........' 2 0 0
Cargo..llOIlI......'l.....-.l'll.l 3 0 0
Trainingl.......-...ll..lll.ll........l 1 0 0
Ferry.l-l...l.ll.‘...l........ll.l..l... 1 0 0
Total - All OperationS.cescceces. 9 1 1
Alrcraft Miles - Hours Flown
. Aircraft Miles Flown (revenue)...e.o.e.. 113,539,731
Hours Flown (revenue and nontrevenue),.. 321,410
Accident Rates Total Fatal
Accidents Accidents
Per 1 Million Aircraft MileS.ceescasnes 0.079 0.009
Per 100 Thousand Aircraft HOULS..eseess 2.800 , 0.311
Passenger
: Revenue Fatality Rate
Type Passengers Passenger- Per 100 Million
- Operation Carried Miles Flown Passenger-Miles
Civil.ivvveenns 1,567,494 4,331,677,000 0.02
Military..eess 1,101,972 4,554,106,000 0.00
Total.... 2,669,466 8,885,783,000 0.01
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CERTIFICATED ROUTE AIR CARRIERS

ALL OPERATIONS
1968

ACCIDENTS BY TYPE OF ATRCRAFT
|

The following is a resume of accident involvement of the different categories of
airecraft. Accident rates per 100,000 hours of flight operations are also repre-

sented,
Accident Rates
- Total Accidents Per 100,000 Hours
’mwy Hours Flown  Total Fatal  Total Fatal
HelicopterS.ieescosnenacs 27,861 2 2 7.18 7.18 E
Single Engine Aircraft... 13,129 1 0 7.62 0.00
Piston Engine Aircraft 2/ 449,993 6 0 1.33 0.00
lIurboprop Aircraft 2/.... 874,756 16 8 1.83 0.80
Tﬁrbojet Aircraft 2/..... 4,698,047 38 4 0.81 0.06

1/ Collisions between U. S, Air Carrier aircraft of different categories are
represented under each appropriate category.

2/ Two or more engines,

- 13 -




ITYPE OF ACCIDENT VS.

INJURY INDEX AND AIRCRAFT DAMAGE

ALL OPERATIONS

Seatic

Starting Eng
Idling Engin
Engine Runup
Idling Rotor;
Parked - Eng
Other..v.u,.,
Taxi

To Takeoff,,,
From Landing,
Other........

. Ground Taxi t

Ground Taxi f
Ground Taxi,
Aerial Taxi ¢
Aerial Taxi t
Aerial Taxi,
'Takeoff
BUNcasanasnns
Initial Climb
Vertical.....
Running......
Aborted (fixe
Aborted (roto
Aborted (roto)
|._Other......,.
Inflight
Climb=to-cruis
Normal Cruise,
Descending....
Holding,..
Hovering......
Power -on Desce
Autorotative I
Uncontrolled D
Emergency Desc
Low Pass...,..
Other.,.. .
Landing

Praffic Patter
Final Approach
Initial Approa
Final Appreach
Leval=off/ toucl
Roll (fixed -wip
Roll -on/run-on
Power-on landir
Go-around {aboy
Missed Approach

Todetermined. cvuvsewinsanraarsneanans

1968
INJURY TNDEX AIRCRAFT DAMAGE
FIRST
EXEE—QE—EEELBEHL FATAL SERIOUS MINOR NONE TOTAL DESTRCYED SUBSTANTTIAL MINOR HONE
Ground/water loop OF AWeIVE.ssssinaes 1 4 5 5
Dragged wingtip, pod, or float..es...
Wheels-up landing:evessvvnvanes . 1 2 3 3
Wheels=down landing in water.,... i 1 1
|Gear collapsed..vipesnesnmsassoas 1 1 L 3 3
Gear retracted.. 1 1 1
Hard landing...... 1 1 1
Nose over/doWn.....
Rell overssieisisass
Overshoot.sesiuvssrs 1 1 1
Undershoot..sauisnssacaasonransansert 3 1 1 1 6 -4 2
Collision with atrcraft a/
Both dn flight.eieeveonsennansarant 2 1 3 2 1
Both on ground.siascouioscossoneans 1 1 2
Collision with ground/water
Controlled.isvesrnrrnrrannee 1 1 1 3 2 1
Uncontrolled.s suruaranenaranransasnse
Collided with
|_Wires/pcles
Trees. .. 1 1 1 .
Fence, fencepostBiescesrcess
_Electronic EOWeTS.sssasss N 1 1 1
Rumeay or appreach lighes,, .
Afrport hazard.ic.ssceacesacs
Flagman, loader.eeiacrirerrssscsnn,
T DdtcheS . curinirrnrarraaarrinnirars 1 1 1
' Snowbank. ——
Parked alreraft
(unattended engines mo¢ running)
Automobile.svsievsovanvnsrsaisnraunyy
Dirc bank,.....
OBl s esniaurrasonsanernssaranerre,
Bird strike (cullision wich birds) ...
Stall 2 1 3 3
Spin..
Spiral..
MuSh.iuauasonsonnacasarsasscrnnans,
Fire or explosion
In flight..... 1 1 1
On ground. s vverrraarrnren 1 1 1
Adrframe failure
In flightuieseesnssrennnincanrineans 1 1 1
On ground..... tertararraernran.
Engine tearawaY..sssseisaus R
Engine faillure or malfunction. 1 1 2 1 1
Propeller/rotor failure..cesrenvensss
Propeller.covesssniness vessanes
Tail FOLOE. . veminmssusre seiasns .
Malt COCOL s euroaioisssussvasarsmsas 1 1 1
Propeller/rotor accident to persom,.. 1 2 3 3
Jet Intake/exhaust accident to person|
Propeller/jet rotor blastieesssnsansa
Turbulence.svarineranrassnntnaiaaan 1 20 zL 1 1 1 18
Hail damape to aircraft...ievenvionsas
Lightning scrikes.cases arsassasy
Evasive maneuver.s.cisersrsnsansrnnras 1 1 1
Uncontrolled altitude deviations.....
DLtchingessusiscusssariossncnnnsnosas
Missing aircraft, not recovered......
Other/miscellaneous . cseenrsnrasrassns 2 4 .6 1 1 4

a/ Includes A1 Alr Carrier Alrcraft

Inveolved in Collisioms.

her

a/ Includes all




EEEm—— E 3 PHASE OF OPERATION VS. INJURY IMDEX AND AERCRAFT DAMAGE
I : ALL OPERATIONS a/
; 1968

HOKE

FIRST INJURY INDEX AIRCRAFT DAMAGE
PHASE OF OPERATTON

FATAL  SERIOUS  MINOR NONE __ TOTAL | DESTROYED SUBSTANTIAL _ MINOR __ NONE

Static
Starting Engine/s..ivevevevererrertvanas
Idling Engine/s.....
Engine RUDUpPssssss
Tdling ROLOLSBuisscessssarsnssnrasrenesns
Parked - Engines not operatififeeesenasas 4 ¥ z
Other..ocosssoscsossnsosssssansuses

. Taxi.

——— - To TakeOff.ieinrosnnsncrosssarernnsnssenn 1

From Landing.seesssessssesancsascananens 1 1 L

Other.coverescsarsnrenansssnsnssnnssnnns

,{ Ground Taxi to takecff.. iiiecianaavanss

. Ground Taxi from landing..s..e.. ae

— | Ground Taxi, Other.eseesesssseas .

Aerial Taxi to takeoff..ccoveees .

Aerial Taxi toffrom landing.....

Aerial Taxi. other....eevze.

I — Takeoff
RUN.sssvreatssssssonscatatinssntnatnnnnnns 2 2 2

Joitial Climb...ovrinvriesrovirrenrsnnes 1 1 2 2

Verticalisssssessrrascncrsarsssssrssonnn

-
~

RUNDIDE 4 s st estetssatsstsnrasoststtnnnens

-—— R Aborted (Fixed-wing)..seesesssssssasanns 1 1 2 L 1
Aborted (rotorcraft/VIOL-Vertical T.0.).
Aborted (retorcratt/STOL-Running T.0.)..
Othet.orrovesvesosresesocrneossnsanssnne

Inflight
Climb=C0-Crul8e . vsresensersesancennanen 1 1 1
Hormal Cruifg..iscerrevsvrvrmrsorenrerss| & 18 1 23 3
Descending cescsssosessrssrsssasanrasnan 2 5 1 8 1 1

[
[l ]
wn

Hovering.sscscsssasocsssrsssvsnsnn
Power-on Descent,ssssvsssrsttansonnss
Autorotative DeScenNtissessaunscsonsans
Uncontrolled Descentiissscasscscsnens
Emergency DesScent.ccecaaassaannns
LoWw PaBSusuncvssencnsessassnnnas

Other. v ssvensssrnosvnsnamassannannnnanans
Landing

Treffic Pattern - Cireling (VFR)evasssss 1 1
Final Approach (VFR)...... . 3
—_— i Initial Approach (IFR).....
Final Approach (IFR).... raaae z
Level-0ff/touchdowm, .. .. senas
- Bell (fixed=wing)esevsavenasnans aas 1
3 | B Rell=on/run-on (rotoxreraft).ue..
Power-on landing...cuesessensonnnaasanas
Go=atound {aborted) VFRee.csussassasanss 1 i 1
L 18 ] ‘Missed Approach (IFR).esesenannnnaa

Other.sesssssssesssnvesassenannnnunansas

L R ]

L e
[- - TR T Y )
L N

w

L

a/ Includes all Air Carrier Aircraft Involved in Collisions,
1 4
——
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SELECTED ACCIDENT DATA
ALL CPERATIONS

1968
ACCYDENTS
CONDITIONS OF LIGHT TOTAL FATAL NONFATAL
TYPE (
DAWR, e svsverareasnessnanasssanse 0 0 0 1
Daylight..cseeececrossocnssannas 36 8 28 3 Rec
Dusk (twilight)..eeeviveviessons 2 1 1 1 Tur
‘Night (dark).seveerearecceccacas 33 6 27 : Tur
Night (moonlight-bright)....e... 0 0 0 Tur
Unknown/Not Reported.....eeeeess 0 0 0 ] Tur
Total.. i iie e i i iiinnnesns 71 15 56
ACCIDENTS .

TYPE OF WEATHER CONDITIONS TOTAL FATAL NONFATAL f TYPE O
VFRuererennnannsnnnan 44 9 35 Schy
IFR..vecreccicsnosnsnnnsnosnanss 24 6 18 ] Sch
Below MinimumsS.eeveseeonoosnsans 1 0 1 ] !
Unknown/Not Reported.....eeoeses 2 0 2 ] Schq

Total.senssesresensraernansans 71 15 56 E Sche
' Non:

‘ 1

ACCIDENTS ' Nong

ATRPORT PROXIMITY TOTAL FATAL NONFATAL ] I

: Mili
On Airport..veiecveeecsseninsass . 29 3 26 Mili
On Sea Plane Base.iueviirerenoeess 1 0 1 Test
On Heliport.vesecereasanresssnns 0 0 0 Trai
On Barge/Ship/Platform....eeve.c.. 0 0 0 Ferr
In Traffic Pattern.vieicerenoeses 4 1 3 Comp
Within % Mile.eeeeeerecoosscecens 0 0 0 Nons
Within % Mile..isieeeeroncarennsa 0 0 0 ; I
Within 3/4 Milessieeeveseanennnas 1 1 0 t
Within 1 Milesseesecesensacnncas 0 0 0 Kons
Within 2 MileS.scoeeen. srecesaas 1 1 0 I
Within 3 MileS.ieaseessarsacsass 1 1 0 t
Within 4 MileS.cesetreeaeancnoes 0 0 0 Mili
Within 5 MileS.ssesseacovssesess 1 1 0 I
Beyond 5 MileS.uievveoccaonnanss 30 6 24 Mili
Unknown/Not Reported.seesvevecs. 3 1 2 t:

TOEaluvavnsrronsnonenees 71 15 56 Ferrs
Other
Tc¢
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SELECTED ACCIDENT DATA
ALL OPERATIONS

1968
AL 3 ACCIDENT RECORDS
T N 3 TYPE OF POWER TOTAL FATAL NONFATAL
Reciprocating Engine......couvvuuunnn 10 1 9
Turbojet Engine.......... BN 17 3 14
Turboprop Engine............. e e 19 8 11
Turbofan Engine.......... e 24 1 23
Turboshaft Engine......... e 2 2 0
— Total..oevesvnennn 72 15 57
: ACCIDENT RECORDS
TAL . IYPE OF OPERATION TOTAL ~ FATAL  NONFATAL
Scheduled Domestic Passenger Service 43 11 32
Scheduled International Passenger
| Service..... e NN 11 2 9
| , Scheduled Domestic Cargo Service.... 3 0 3
- ‘ - Scheduled International Cargo Service 0 0 0
Nonscheduled/Charter Revenue Passenger
Domestic {except military contract) 1 1 0
Nonscheduled/Charter Revenue Cargo
Domestic (except military contract) 0 0 0
Military Contract-Passenger-Domestic. 1 0 1
Military Contract-Cargo~Domestic..... 3 0 3
Test (engineering/maintenance)....... 0 0 0
Training (crew)..... e P 2 0 2
Ferry - Domestic.............. cesiea 4 0 4
Company Flight....................... 0 0 0

Nonscheduled/Charter Revenue Passenger-

International (except military con-

Eract)....coveiieiinnennns f e - 0 o] 0
Nonscheduled/Charter Revenue Cargo-

International (except military con-

c\lmbooooouuuwuu-—u- 51

tract)....oiiieninn. Crreearee e 1 0 1
Military Contract - Passenger -
International................... . e 1 0 1
Military Contract - Cargo - Interna- .
~tional........... e e .. 2 1 1
Ferry-International....... e 0 0 0
Other.......ioiiviinrininan e 0 0 0
Total.....ovvvvreiinnnnnns ceran 72 15 57
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1WOLVES
INVOLVES

54 TOTAL ACCIDENTS
T FATAL ACCIDENTS

BROAG CAUSEFFACTOR

PILOT

PERSONNEL

ATRFRAME

LANDENG GF AR

POWERPLANT

SYSTEMS
INSTRUMENTS/EQUIPMENT AND ACCESSDRIES
ROTORCRAFT
AIRPORTS/AIRNAYS/FACILITIES
WEATHER

_YERRAIN

HISCELLANEDUS

UNDETERMINED

CAUSESFACTOR TABLE

Use Sa AIR CARRIERS
ALL OPERATY [ONS

1968

EXCLUDES 17 ACCIDENTS WHICH HAVE NO CAUSAL ASSIGNMENT

FATAL ACCINENTS

NONFATAL ACCIDENTS

CAUSE FACTOR

b

57414 072
4 1

5714 4. 29

1
14,29 14429

00 + 00
.00 + 00
.00 +00
.00 .00
14,29 .00
00 . 7,00

2 Tt
. 28,57 14,29
.00 .00
14.29 .00
.00 400

TOTAL#®
4
57.14
4
57« 1%
2
28457

«00

1
14,29
« 00
3
42486
« 00
1
L4,29

«00

THE FIGURES OPPOSITE E£ACH CAUSAL CATEGORY REPRESENT THE NUMBER AND PERCENT
OF ACCIDENTS IN WHICH THAT PARTICULAR CAUSAL CATEGORY WAS ASSIGNED

"% TF AN ACCIDENT INCLUDES BOTH & CAUSE AND RELATED FACTOR IN THE SAME CAUSAL
CATEGORY, THE ACCIDENT IS REPRESENTED ONCE UNDER THE TOTAL FOR THAT CATEGORY

PAGE 18

CAUSE

21
- 4habB

17
36417

FACTOR  TOTAL*®

« 00

« 00

» 00

22
45,81

18
38.30

«00

4
8.51
6238

1
2.13
00
+00

9
19.15

21
44,68

L
2,13

1
212

« 00

ALL ACCIDENTS

CAUSE

25
46430

1
1.85

1
1.85

15
27.78
« 00

2
3. 10

» 00

FACTOR TOTAL®

5 26
Fu26 48415
2 22
3.T0 40.74%
1 2
1.85 3,70

&

=00 Tedd
3

=90 Se56
1

200 1.85

«00 =00
1

=00 1.8%
q 9

14.81 16.67

9 24
16467 44,44

1 1
1.25 1.85
rd
«00 3.T0
00 «00

-

INVOLVES
INVOLVES

DETAILED cau

®x PILOT %%

PILOT [N COMM
DELAYED ACTY
DELAYED IN
EXCEEDED DE
FAILED TD R
FAILED TO §
FAILED TO FI
IMPROPER QP
TMPROPER LE
TMPROPER 1FI
IMPROPER IN-
INADEQUATE |
INADEQUATE
MISJUDGED D
MISJUDGED D
MISJUDGED D
MISJUDGED S
MISJUDGED Al
MISJUDGED (1
FATILED To W

SUBTOTAL

LoPILOT
IMPROPER DFPE
IMPROPER [N~
MISJUDGED DI
MISUSED OR F
FAILED TO Ma

SUBTOTAL

DUAL STUDENT
IMPROPER OPE
SPONT ANEOUS=

SUBTOTAL
** PERSONNEL

FLIGHT INSTRUC
MAINTENANCE, §
IMPROPER MAL
INADEQUATE M
DPERATIONAL Su
INADEQUATE S
WEATHER. PERSON
INCORRECT WE
TRAFFIC CONTRD
ATIRPORT SUPERY
AIRWAYS FACILE
PRODUCT TON-DES
MISCELLANEOUS-
PILOT OF OTH.
GROUND CREWM
PASSENGER
DIRECT ENTRI
THIRD PILODT




CAUSE/FACTOR TABLE

Us S¢ ATR CARRTERS
ALL OPERATIONS

1568

EXCLUDES L7 ACCIDENTS WHILH HAVE NO CAUSAL ASSIGNMENT i

IMWVOLVES 54 TOTAL ALCIDENTS 1
1WOLVES T FATAL ACCTOENTS

TS

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS !

DETAILED CAUSESFACTOR CAUSE FACTOR TQTAL CAUSE FACTDR TOTAL CAUSE FACTOR TOTAL

TOTAL*

*k PILOT #&

PILOT IN COMMAND .
DELAYED ACTIGN IN ABURTING TAKEOFF 1
DELAYED TN INITIATING GO=ARQUND
EXCEEDED DESIGN STRESS LIMITS OF AIRCRAFT
FAILEC TD RETRACT LARDING GEAR
FAILED TO SEE AND AVOIO OTYHER AIRCRAFT
FATLED TO FOLLOW APPROVED PROCEDURES, DIREE}IVES ETC
TMPROPER OPERATIDN OF POWERPLANT + POMERPLANT CONTROLS
TMPRGPER LEVEL GFF
IMPROPER (FR OPERATION
IMPROPER IN-FLIGHT DECISIONS OR PLANNING 1 3
INADEQUATE PREFL IGHT PREPARATION AND/DR PLANNING
INADEQUATE SUPERVISIGN OF FLIGHT 1 1
MISJUDGED OISTANCE, SPEED, AND ALTITUDE
MISJUBGED DISTANCE ANO SPEED
MISJUDGED DISTANCE AND ALTITUDE 1 1
MI5JUDGED SPEED
MISJUDGED ALTITUDE
MISJUDGED CLEARANCE
FAILED TD MAINTAIN DIRECTIDNAL CONTROL

.-

-
-
-

o
N

U et b e D e R e B e A e
0 e e () et D et R R e

R T R N il ol

1
) 1,85

P L SR T Y]

SUBTOTAL 6 L] 2

LEL)
o
(')
~N

0

F
-
w

CoPILOT
IMPROPER DPERATION OF BRAKES AND/OR FLIGHT CONTROLS 1
IMPROPER IN-FL IGHT DECISICGNS OR PLANNING 1 1
MISJUDGED DISTANCE AND ALTITUDE 1
MISUSED OR FAILED TO USE FLAPS 1
1 . FAILED TO MAINTAIN DIRECTIONAL CONTROL 1

5  1.85

| 1b.6T

g

Y

—_——— e
el

-

SUBTOTAL 1 1 3 1

»
E
-
L]

» 3 ;0 . DUAL STUDENT
* IMPROPER OPERATION DF PDWERPLANT + POWERPLANT CONTROLS 1
SPONTANEDUS=IMPRCGPER ACTION 1

-
ot
-

SUBTODTAL 2 2 2 2
*& PERSONNEL **

FLIGHT TNSTRUCTDR
MAINTENANCE, SERVICING, INSPECTION
- IMPROPER MAINTENANCEIMAINTENANCE PERSONNEL)

INADEQUATE MA[NTENANCE AND INSPECTION 1 1 3
OPERATIONAL SUPERVISDAY PERSONNEL

INADEQUATE SUPERVISION/TRAINING OF RAMP CREWS 1 1 i 1
WEATHER PERSONNEL

INCDRRECT WEATHER FORECAST 1 1 1 1
TRAFFIC CONTROL PERSDNNEL
ATRPORY SUPERVISORY PERSONNEL
AIRWAYS FACILIVIES PERSONNEL
PRODUCT IDN-DES IGN
MISCELLANEOUS~PERSONNEL

PILOT OF OTHER AIRCRAFT 1

GROUND CREWMAN 1 1

PASSENGER 1

OIRECT ENTRIES
THIRD PILOT

-
W -
»

e

-
- Tor
- Tada
L
- aNN
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PERSONNEL (CONTINUED)

OTHER
FLIGHT ENGINEER

OfHER FL IGHT PERSONNEL
OISPATCHING

SUBTAOTAL
*% AIRFRAME *%

WINGS
OTHER
FUSELAGE
DOORS, DOCR FRAMES
LANDING GEAR
NORMAL RETRACLTFONFEXTENSION ASSEMBLY
EMERGENCY/EXTENSION ASSEMBLY
WHEELS, TIRES, AXLES
FLIGHY CONTROL SURFACES

SUBTOTAL
#% POWERPLANT **

ENGINE STRUCTURE

CYLINDER ASSEMBLY
IGNITION SYSTEM
FUEL SYSTEM

LINES AND FITTINGS
LUBRICAT[NG SYSTEM
COOLTNG SYSTEM
PROPELLER ANDC ACCESSORIES
EXHAUST SYSTEM
ENGINE ACCESSORI1ES

" ENGINE CONTROLS-COCKPIT

POWERPLANT-INSTRUMENTS
MISCELLANEOUS
RECUCTION GEAR ASSEMBLY

"COMPRESSOR ASSEMBLY

BEARING, ROTOR SHAFT

‘COMBUSTION ASSEMBLY

TURBINE ASSEMBLY
ACCESSORY DRIVE ASSEMBLY
LUBRICATING SYSTEM

FUEL SYSTEM

SAFETY SYSTEM

. IGNITION SYSTEM
_ TORQUEMETER

AIR BLEED

EXHAUST SYSTEM

THRUST REVERSER

PROPELLER SYSTEM

CONSYANT SPEED DRIVE

POWER LEVER

PROPELLER LEVER

REVERSE THRUST LEVER

ENGEINE INDICATENG EQUIPMENT
ENGINE INSTALLATION

3UBTOTAL
* SYSTEMS *x

ELECTRICAL SYSTEM
HYDRAULIC SYSTEM
FLIGHT CONTROL SYSTEMS
ANTI-ICINGy DE-ICING SYSTEMS
AIR CONDITION, HEATING AND PRESSURIZATION
AUTQ PILOT
OTHER
FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
OXYGEN SYSTEM

CAUSE/FACTDR TABLE

FATAL ACCIDENTS

NONFATAL ACCIDENTS

ALL ACCIDENTS SYSTEMS tCON

CAUSE FACTOR TOTAL

4 1 5

1 1

1 1

1 1 2
PAGE 20

CAUSE FACTOR TOTAL

11|

-

LRt "]

CAUSE FACTOR TOTAL

OTHER SYSTEM

SUBTOTAl

22 2 24 *+ ROTORCRA

ROTOR ASSEMB
QY HER

TRANSMISSION

FLIGHT CONTRi
MISCELLANEOU:!

-
-

SusTaTal
" AIRPORTS,

W
-

AIRPORT FACIL
APPROACH L
ATRPORT CONDI
WET RUNMAY
ICE/SLUSH
ATRWAYS FacCIL

SUBTOTAL

*% WEATHER #
LOW CEILING
RAIN
FOG
ICING CONDI
UNFAVORABLE
SUDDEN WIND
TUMBUL ENCE
TURBUL ENCE,
OBSTRUCTION
THUNDERSTOR
SuBTOTAL
** TERRAIN ®
HIGH OBSTRWK
SUBTOTAL
*& MISCELLAN:

EVASIVE MANI
FOREIGN MAT{

SUBTOTAL

GRAND TGOV
*k MISCELLANE

CHECKLIST-Fi
INSTRUMENT 5=
SEAT BELT N(
LANDED ON Fg
IMPROPERLY §
FATIGUE FRAC
HYDRAULIC FA
THRUST REVER
WINDSHIELD,

IMPROPER ALI
SEPARATION |
FIRE IN EKGI
CORRODED/COR




CAUSE/FACTOR TABLE
CIDENTS ' - SYSTEMS {CONTLNUED)

CIDENTS ; FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCTDENTS !
A B :
Tor Yora ) CAUSE FACTDR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL !
i
1
OTHER SYSTEMS
2
SUBTOTAL 1 1 1 1
2 24 3 2 * ROTORCRAFT #&
ROTOR ASSEMBLIES
OTHER 1 1 1 1
TRANSHISSION RDTOR DR IVE SYSTEM
1 FLIGHT CONTROL SYSYEMS
: MISCELLANEOUS UNITS AND ASSEMBLIES
1
! SUBTOTAL 1 1 1 1
s ]
; * ATRPORTS/AIRWAYS/FACILITIES we
1
AIRPORT FACILITIES
B APPROACH L IGHT ING 1 1 1 1
. 3 _ ATRPORT CONDITFONS
. WET RUNWAY s o 6 s
ICE/SLUSH ON RUNWAY 1 1 2 1 1 2
ATRWAYS FACILITIES
1 ] SUBTOTAL 1 8 9 i 8 9
+ WEATHER *»
1 .
Lok CEILING 5 5 5 5 |
RAIN 2 z 2 z |
: 1 1 2 2 3 3 |
1GING CONDITIONS-INCLUDES SLEET, FREEZING RAIN, ETC 1 1 1 1 |
UNFAVORABLE WIND CONDITIONS 1 1 1 1 .
SUDDEN WINDSHIFT 1 1 1 1 j
TURBULENCE IN FLIGHT, GLEAR AIR 7 7 7 7
TURBULENCE, ASSOCTATED W/CLOUDS, THUNDERSTORMS 1 1 s 6 T 7 |
GBSTRUCTIONS TO VISION 1 1 1 1 |
THUNDERSTORM ACTIVITY 1 1 1 1 ;
i
SUBTOTAL 2 1 a 13 12 26 15 14 29
* TERRAIN %%
HIGH DBSTRUCTIONS 1 1 1 1
SUBTOTAL 1 1 1 1
. * NISCELLANEDUS *#
' EVASIVE MANEUVER TO AVOTD COLLTSION 1 1 1 1
FOREIGN MATERIAL AFFECTING NORMAL OPERATIONS 1 1 1 1
SUBTOTAL 1 1 1 1 2 2
GRAND TOTAL 16 3 19 72 28 100 88 2n 19
) * NISCELLANEODUS ACTS, CONDITIONS #+
3
CHECKLTST-FAILED TO USE 1 1 1 1
INSTRUMENTS-HISREAD DR FAILED TO READ 1 1 1 1
SEAT BELT NOT FASTEMED 2 1 3 2 1 3
LANDED DN FOAMED RUNWAY 1 1 1 1
THPROPERLY SECURED 2 2 2 2
FATIGUE FRACTURE 1 1 1 1
HYDRAULTC FAILURE 1 1 1 1
THRUST REVERSAL=ASYMETRICAL 1 1 1 1
: WINDSHIELD, DIRTY, FOGGY, ETC-RESTRICTED VISION 1 1 1 1
L ) INPROPER ALTGNMENT/ADJUSTHENT 1 1 1 1
© - SEPARATION IN FLIGHT 2 2 2 z 4 4
FIRE IN ENGINE 2 z 2 2
CORRODED/CORROS 10N 1 1 1 1
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CAUSE/FACTOR TABLE

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

CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL F:

CONGESTED TRAFFIC-PATTERN 1

AIRFRAME ICE 1
SUNRGLARE

LACK OF LUBRICATION-SPECIFIC PART, NOT SYSTEM
SIMULATED CONDITIONS

MISSING 1
HYDROPLANING ON WET RUNWAY

SEAT BELT SIGN OFF

OVERLOAD FAILURE 1
MATERTAL FAILURE 1
LEAK/LEAKAGE

[MPROPERLY INSTALLED

JAMMED

SEAT BELT SIGN ON 1

-
-
-
P

-
e

B e B
-y

N R e

Rt
P R . L Ladaladad

DIRECT ENTRY CAUSES
PERSONNEL-SPONTANECUS JMPROPER ACTION.

DIRECT ENTRY CAUSES ARE CARRIED UNDER THEIR APPRGPRIATE
CAUSAL CATEGORIES AND ARE INCLUDED IN THE TOTALS

v A per m T b

E_AND SUPPLEMENTAL AIR CARRIERS

AT

ACCIDENTS, ACCIDENT RATES AND FATALITIES

U. S. CERTIFICATED ROUT
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i TYPE OF ACCIDENT vs |
E / STATIC / TAXI 7 TAKEGFF 7

TYPE OF ACCIDENT

Ground - waterloop, swarvs 1 1
Dragged wingtip,ped or Heat
Wheals-vp landing
Wheels-down landing in warer
Gaor collapsed 1
Gear retracted 1
Hard landing
Nose evar/down
Roll over
QOvershoot
Undersheot
Collision With Aircraft
Beth in tiight 2
Gna-airtare
Both_an grousd # # 1 1
Collision With Ground/ Water
Centrolied
Uncontralked
Collision With
Wires/pelss
Treet
Revidenca[t]
Othar heldings
Fanee, fancapasts
Klctronic tawsrs
Rumway or appraach lights
Alrgort hazard
Animals
. Crop
Fragman, loader
Dltch
Snowbank 1
Parked slreraft L7
Autamabile
irt bank
Other
Bird strika
Stall 2
Spin
Spirsl
Muzk
Fire or Explosion
in Tight i
On_grouad
Alrframe Foilure
In fiight T
On growny

Engins tearaway
Engine failure or malfunetion T
Propeller/Rotor Failure

Prapsiter

Tail retar

Msin rater 1
Propelier/Rotor accident to person 3

Ljak hauut g t .t person]
rops at/Rotor Blost

furbulence 9| 2
Hail damoge to
ightning sitike
| Evasive manswver 1
Uncontrollad altitude deviations
Ditching
Missing airsrati, met recoverad
- Othar 2 2| 2
n Ondetermined
TOTAL 4 2 11 2]z 2 (23] 8

reraft

* Rotoreraft only 1AUnattended, engines not running)

*¥ ¥ Collision between U5, Air Carrier Aircroft counted as one
accident/phass of operation in tatals




PE OF ACCIDENT vs PHASE OF FLIGHT

LANDING

TAKEQFF

21

71

IN FLIGHT

1%

23] 8

‘1




Section |l

BRIEFS OF ACCIDENTS
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NATIONAL TRANSPORTATION SAFETY BOARD
Department of Transportation
Washington, D. C., 20591

AN ANAIYSIS OF AIRCRAFT ACCIDENT DATA
U. S, ATR CARRIER OPERATIONS

1968

This report provides a compilation and a statistical analysis of
aireraft accidents in U. 8. Air Carrier operations that occurred during
calendar year 1968. This compilation is in the form of several tables
of statistical data which are attached as appendices. The analysis is

contained in the following pages of narrative, with accompanying illustra-
tive tables.

The analytical portion of this report presents data on accidents,
fatalities, rates, and growth changes as percentage changes of the 1968
data compared with a base figure. The base figure was established by
averaging the data for the 5-year period 1963-67. Such a presentation
helps to eliminate annual veristions inherent in accident report data
and allows more meaningful comparisous than would the customary year-by
year comparisons, This base figure can also be used as a standard and can
be compared with other periods. For instance, the 1962-66 base period
can be compared with the 1963-67 base period in measuring growth; fatali-
ties; accident rate; aircraft miles, hours, and departures; passengers
carried; passenger-miles; and other important variables. Furthermore, if
this method of analysis is used for several consecutive years, the Board

will have a sound basis for analyzing and projecting trends dealing with
both growth and accident indices,

It is important to note, however, that this report, which is com-
parison of 1 year's data with the base period data, does not provide the basis
for trends and/or projections, any more than would a comparison of data from
2 individual years. This report and similar reports for 3 or 4 consecutive
years will provide such a basis, however.
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Highlights of the Annual Review of U. 8. Air Carrier Accidents

Calendar Year 1968

I. The 1968 Review offers a new format for the accident briefs of
certain types of accidents., Among the items of information included in
the 1968 briefs that did not previously appear are: (1) The name of
the airport (if the accident site is either on or within 5 miles of
an airport); (2) Special weather data (when weather is cited as a
probable cause or related factor in the accident); and (3) special
midair collision data (appears only when "collision with aircraft: both
in flight" is the type of accident - does not appear for ground collision
or when one aircraft involved in the collision is airborne).

When an accident occurs either on or within 5 miles of an airport,

the name of the airport is shown just above the "TYPE OF ACCIDENT"
information.

The addition of the special weather datas involves several additional
entries which now appear at the bottom of briefs of accidents in which
weather was & probable cause or a factor. These new data are: BKY
CONDITION; VISIBILITY AT ACCIDENT SITE; OBSTRUCTIONS TO VISION AT ACCI-
DENT SITE; TYPE OF FLIGHT PLAN; CEILING AT ACCIDENT SITE; PRECIPITATION
AT ACCIDENT SITE; and TYPE OF WEATHER CONDITIONS. As an example of the

possible entries, note the accident brief identified by Docket No.
1-001k.

Similarly, special data are printed for accidents involving the
collision of aircraft which are both in flight. The special data appearing
in the briefs of such aceidents are: SEGMENTS OF AVIATION INVOIVED;
CONTROLLING AGENCY; TRAFFIC ADVISORY ISSUED; CONTROL ZONE/AREAS; EVASTVE
ACTION TAKEN; RADAR CONTROI/SURVEILLANCE; CONTROLLED/UNCONTROLLED ATR-
PORT3; and CONVERGENCE ANGIE-DEGREES. The accident brief identified by
Docket No. 1-0012 provides examples of the possible entries.

II. The total and fatal accident rates per 100,000 aircraft-hours
flown, all scheduled service (page 25 in the Review), reflected the high
percentage of the total number of accidents in 1968 which were fatal. The
total accident rate was the lowest ever recorded, while the fatal accident
rate was the highest since 196L.

The aircraft accident figures presented on page 23 of the Review
indicate that U. S. Air Carriers, in all operations, experienced more fatal
accidents than in any year since 1960, and more passenger fatalities and
total fatalities than in any year since 1960. The fatal accident rate per




T

million aircraft-miles flown, however, was as low as the rate for 1966,
which was the lowest ever recorded.

III.In 1968, almost one out of every three air carrier sccidents
wag associated with turbulence. Section IT of this Analysis focuses upon
turbulence accidents and, in order to bring the problem into perspective,
examines the recent history of turbulence associated accidents. Section
1T examines many aspects of these accidents, such as the location and time
of the acecident, aircraft damage, and type of power of the aircraft involved.
One important finding resulting from the turbulence study of the 111 accidents
of this type from 1960-68 concerned the number of persons injured in such
accidents. In 79 of the 110 accidents involving injury, only one person was
injured, while in 19 accidents, only two persons were injured. Thus, in
almost 90 percent of turbulence accidents involving injury, only one or
two persons were injured,
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SECTION I
ANATYSTS BY CLASS OF CARRIER

U. S. CERTIFICATED ROUTE AND SUPPLEMENTAT. AIR CARRIFRS
ALL DPERATIONS
1968

In 1968, U, 8. Certificated Route and Supplemental Air Carriers
in all operations flew 2,498,848,000 aircraft miles, an increase of
55.72 percent over the 1963-67 base period average of 1,604,672,853
aircraft-miles per year. The total number of accidents decreased 7.55

" percent, but fatal accidents increased 36.36 percent. Fatal injuries
increased 32,1 percent. Since the accident and injury percentages did
not increase to the same degree as aircraft-miles flown, it follows
that the aceident and fatality rates should decrease. The total acci-
dent rate per million aircraft-miles flown decreased 41.67 percent, while
the fatal accident rate decreased over 28 percent and the fatality rate
decreased almost 12 percent. In the 1967 Preliminary Analysis of
Aircraft Accident Data, it was stated that this "decrease in total acci-
dents coupled with an increase in fatal accidents is probably a reflect-
ion of the recent trend toward faster aircraft with increased passenger

. capacity". The data for 1968 tend to support this conclusion, for

the ratio of fatal accidents to total accidents is the highest in the
last 20 years.

ACCIDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1963-67)

Base 1968 Percentage
Change
Aiveraft-Miles Flown 1,604,672,853 2,498,848,000 +55.72%
Accidents
“Total Accidents 76.8 71 ~7.55%
Fatal Accidents 11.0 15a/ +36.36%
Fatal Injuries 26h4.2 349 +32.10%

g/ Include two midair collisions nonfatal to Air Carrier occupants, excluded

in fatal accident rate.

Note: Nonrevenue miles of the Supplemental Air Carriers were not reported
in 1963, 1964, 1965, 1966, and 1967, and were not used in determining
the base figure.

Note: Sabotage accident occurring 5/7/64 (4h fatalities) is included in
all computations except rates.
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ACCIDENTS, FATALITIES, RATES,

AND GROWTH CHANGES FROM BASE (1963-67)

Accident Rate Per
Million Aircraft-
Miles Flown
Total Accldents
Fatal Accidents

Patality Rate Per
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Miles Flown
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0.048
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U, S, CERTTFICATED ROUTE ATR CARRIERS
ALL OPERATTIONS
1966

During the base period 1963-67, U. 8. Certificated Route Air Carriers
in all operations flew an average of 1,541,520,654 aircraft-miles per year.
In 1968, the figure was 2,385,309,000 aircraft-miles, representing an in-
crease of S4.7h percent. The total number of accidents decreased 9.88
percent, while fatal accidents increased 48.94 percent. The number of
fatal injuries increased 42,74 percent. As in 1967, accident rates
per million aircraft-miles flown showed decreases, as did the fatality
rate when compared with the base period.

ACCIDENTS, FATALITIES, RATES, AND GROWIH CHANGES FROM BASE (1963-67)

Base 1968 Percentage
Ch. e

Aircraft-Miles Flown 1,541,520,654 2,385,309,000 45%.7E%
Accidents

Total Accidents 68.8 62 -9.88%

Fatal Accidents 9.4 1h§/ 448,94,
Fatal Injuries 243.8 348 +h2.7h
Accident Rateg Per
Million Aircraft-
Miles Flown

Total Accidents 0.0h5 .026 -ho.229,

Fatal Accidents 0.006 .005 -16.67%
Fatality Rate Per
Million Aircraft- _
Miles Flown 0.152 146 - L. 27

a/ Includes two midair collisions nonfatal to Air Carrier occupants,
excluded in fatal accident rates.

Bote: Sabotage accident occurring 5/7/64 (4h fatalities) is included
‘ in all computations except rates.
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U, S, CERTIFICATED ROUTE ATR CARRIERS
ALL SCHEDULED SERVICE

1968

This segment of U, S, Air Carrier Operations showed a significant
increase in aircraft activity, Aircraft-miles flown increased over
54 percent, while aircraft=hours and aircraft departures increased
33.98 percent and 24,66 percent, respectively. These percentage
changes reflect the use of faster aircraft and the effects of chang-
ing route structures. The average aircraft in the base period flew
a distance of 327 miles at 337 miles per hour, whereas in 1968, the
average aircraft flew a distance of 405 miles at 388 miles per hour.

All rates reflecting total accidents showed marked decreases
while the fatal accident rates either remained unchanged or showed
moderate increases.

ACCIDENTS, ACCIDENT RATES, GROWTH CHANGES FROM BASE (1963-67)

Base 1968 Percentage
: Change
Aircraft=Miles Flown 1,390,599,161 2,146,037,985 +54.33%
Aircraft-Hours Flown 4,121,610 5,521,931 +33.98%
Aircraft Departures 4,251,710 5,299,987 +24,66%
Accidents
Total Accidents 57.6 56 - 2.78%
_Fatal Accidents 7.6 13 2/ +71.05%
. Accident Rates Per
Million Aircraft-
Miles Flown
Total Accidents 041 .026 -36.59%
Fatal Accidents .005 .005 Unchanged
Accident Rates Per
100,000 Aircraft-
Hours Flown
Total Accidents 1.398 1,014 -27.47%
Fatal Accidents .184 .199 + 8.15%
Accident Rates Per
100,000 Aircraft
Departures
Total Accidents 1.355 1.057 -21.99%
Fatal Accidents .179 .208 +16.20%

. a/ Includes two midair collisions nonfatal to Air Carrier oeccupants,
excluded in fatal accident rate,

Note: Sabotage accident occurring 5/7/64 is included in all computations
except rates.
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U. S. CERTIFICATED ROUTE AIR CARRIERS
SCHEDULED DOMESTIC AND INTERNATIONAL PASSENGER SERVICE

1968

Scheduled Domestic and International Passenger Service of the
U. 8. Certificated Route Air Carriers in 1968 showed a significant
increase (53,43 percent) over the base period in the number of pas-
sengers carried, Passenger-miles flown also increased (60.75 percent)
from the base period figure of 74.4 billion to 119.6 billion in 1968.
The total number of accidents was down slightly (1.49 percent), but
the number of fatal accidents almost doubled, showing an increase of
about 97 percent. Passenger fatalities, up over 83 percent, nearly
kept pace with the rise in fatal accidents, indicating that the con-
cern for survivability in fatal crashes noted in the 1967 Preliminary
Analysis of Aircraft Accident Data was well founded. Two of the 13
fatal accidents in 1968 were midair collisions which were nonfatal to
Air Carrier oecupants and which did not prevent the Air Carrier air-
craft from making safe landings. Discarding these two accidents, the
percentage change between the base period and 1968 is a 66, 7=-percent
increase, which, when compared with the 83.29-percent increase in
Passenger fatalities, is further evidence of the continuing problem
of crash survivability.

ACCIDENTS, ACCIDENT RATES, GROWTH CHANGES FROM BASE (1963-57)

Base 1968 Percentage
Change
Passengers Carried 97,868,202 150,162,701 + 53.43%
Passenger=~Miles Flown 74,409,282,600 119,612,578,000 + 60.75%
Accidents
Total Accidents 53.8 53 - 1.49%
Fatal Accidents 6.6 13 &/ + 96.97%
Fatal Injuries
Passengers 166.4 305 + 83,29%
Crew 22.8 34 + 49.12%
Others 1.2 6 +400, 00%
Total 190.4 345 + 81.20%
Passenger Fatality Rate
Per 100 Million Passenger-
Miles Flown 0.213 .255 + 19.72%

a/ Tneludes two midair collisions nonfatal to Air Carrier occupants.

Note: Passenger deaths occurring in sabotage accident on 5/7/64
(41 fatalities) are included in all computations except rates,




U. S. CERTIFICATED ROUTE ATR CARRIERS

SCHEDULED DOMESTIC PASSENGER SERVICE
1968

U. S, Certificated Route Air Carriers engaged in Scheduled Domestic
Passenger Service during 1968 carried 134,434,632 passengers, represent-
ing a significant increase (53.54 percent) over the base period figure of
87,557,66l. Passenger~miles flown, however, showed a larger rate of
increase, indicating that, for the second consecutive year, the average
passenger was carried further (682 miles) per departure in 1968 than in
the average base period year (646 miles). The total number of accidents
decreased slightly, while the number of fatal accidents showed a marked
increase of 96.43 percent. Fatal injuries to passengers increased from an
average of 128.8 for the average base period year to 258 in 1968, indicat-
ing a 100.78«percent increase. Crew fatalities climbed 41.18 percent,
while injuries to others climbed 500 percent from the base period figure
of one. The total number of fatalities in 1968 increased 96.19 percent
over the base period figure. The passenger fatality rate per 100 million
passenger-miles flown increased 31.92 percent.

ACCIDENTS , ACCIDENT RATES,, GROWTH CHANGES FROM BASE (1963-67)

Base 1968 Percentage
Change
Passengers Carried 87,557,661 134,434,632 +53.54%
Passenger-Miles Flown 56,487,899,200 91,668,180,000 +62.28%
-Accideﬁts
Total Accidents 46.4 42 - 9,.48%
Fatal Accidents 5.6 11 a/ +96.437%
Fatal Injuries
: Passengers 128.8 258 +100.78%
Crew 17.0 24 + 41.18%
Others 1.0 6 +500.00%
Total 146.8 - 288 +96.19%
Passenger Fatality Rate
Per 100 Million
Passenger-Miles Flown 0.213 0.281 +31,92%

5/ Iricludes two midair collisions nonfatal to Air Carrier occupants.

Note: The 41 passenger fatalities which occurred in a 1964 sabotage
accident are included in passenger fatalities but are excluded
in the computation of passenger fatality rates.

P
assen

Passen

Accide;
T¢
Fa

Fatal 1
Pa
Cr
Ort
Tot

gassenge
er 100

Miles Fi




- 13 -

U, S, CERTIFICATED ROUTE AIR CARRIERS
SCHEDULED INTERNATIONAL PASSENGER SERVICE

1968

In 1968, U. S. Certificated Route Air Carriers engaged in Scheduled
International Passenger Service showed large increases in activity in-
dicators. The number of passengers carried increased 52.54 percent,
‘while passenger-miles flown increased 55.91 percent. The total number
of accidents increased 48.65 percent while the number of fatal accidents
increased 100 percent from one in the base period year to two in 1968.
Passenger fatalities increased 25 percent in 1968, while the total
number of fatalities increased 30.73 percent. The passenger fatality
rate per 100 million passenger-miles decreased 20 percent.

ACCIDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1963-67)

Base 1968 Percentage
Change
Passengers Carried 10,310,540 15,728,069 +52.54%
Passenger-Miles Flown 17,922,869,600 27,944,398,000 +55.91%
Accidents
Total Accidents 7.4 11 +48.65%
Fatal Accidents 1.0 2 +100,00%
.Fatal Injuries
Passengers 37.6 47 +25.007%
Crew 5.8 10 +72.41%
Others 0.2 0 -100,00%
Total 43.6 57 +30.73%

Passenger Fatality Rate
Per 100 Million Passenger-
Miles Flown 0.210 .168 =20.00%
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U, 5, SUPPLEMENTAL ATR CARRIERS
ALL OPERATIONS

1968

The total number of accidents incurred by U. S. Supplemental Air
Carriers in 1968 increased 50.00 percent, or about the increase in
alrcraft-miles flown (64.47 percent). All of the other indicators
showed decreases. The number of fatal injuries decreased 95.15 per-
cent, while the fatality rate per million aircraft-miles decreased
almost OF percent., The total accident rate and fatal accident rate showed
decreases of 9,20 percent and 60.87 percent, respectively.

ACCTDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1963-67)

Base 1968 Percentage
Change
Aircraft-Miles Flown 69,032,600 a/ 113,540,000 &/ +6k. 479,
~ Accidents
Total Accidents 6.0 9 +50,00%
Fatal Accidents 1.6 1 -37.50%
Fatal Tnjuries 20.6 1 -95.15%
- Accident Rates Per
- Million Aircraft-
Miles Flown
Total Accidents .087 .079 - 9,209
" "Fatal Accidents .023 .009 -60.87%
Fatality Rate Per
Million Aircrafta
Miles Flown 298 . .009 -96.98%

a/ Nonrevenue miles not reported.
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U, S. SUPPLEMENTAL ATIR CARRTERS
PASSENGER OPERATIONS-CIVIL AND MILTTARY
1968

In 1968, U. 8. Supplemental Air Carriers engaged in Civil and
Military Passenger Operations flew nearly 9 billion passenger-miles,
representing a 183.96-percent increase over the 3,129,269,400 passenger-
miles averaged during the base period of 1963~67 and approximately a
50-percent increase over the 6 billion passenger-miles flown in 1967.
An increase of 108.63 percent in passengers carried in further evidence
of the large increase in activity for 1968, The three accidents in 1968
owed " brought a L400-percent increase in the total number of accidents in 1968,
and the number of fatal accidents increased a like amount.

The extremely safe year in terms of rates, recorded by "Passenger

Operations™ helped to keep the fatal accident rate and fatality rate for
"A11 Operations” down as well.

ACCIDENTS, FATALITIES, RATES, AND GROWIH CHANGES FROM BASE (1963-67)

: . Base 1968 Percentage
Change
Passenger-Miles Flown 3,129,269,400 8,885,783,000 +183.96%
Passengers Carried 1,279,518 2,669,466 +108.63%
Accidents
Total Accidents 0.6 3 +400.00%
Fatal Accidents 0.2 1 +400,00%
Fatal Injuries
Passengers 15.6 1 -93.5%
Crew 1.0 0 ~100.00%
Others G 0 Unchanged
Total 16,6 b -93.98%

Pasgenger Fatality Rate
Per 100 Million
Passenger-Miles Flown 0.499 0.011 -97.80%
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SECTION IT

AN ANATLYSIS OF ACCIDENTS INVOLVING TURBULENCE
- 1960-68

In 1968, turbulence accidentsi/ were more prevalent than in any
previous year. Of the 71l accidents occurring in U. 8. Air Carrier
Operations in 1968, 21, or 29.58 percent, were turbulence accidents.
Turbulence accidents accounted for a large percentage of the total
number of accidents occurring during the period 1960-68. Of the
691 accidents in U. 8. Air Carrier Operations during this period,

111, or 16.1 percent, were turbulence accidents, Thus while one out
of every six total accidents during the period was a turbulence accident,

it will be noted that only one cut of 15 fatal accidents was a turbulence
accident.

In most accidents involving turbulence, there is little or no
damage to the aircraft. Of the 111 aircraft involved in turbulence
accidents, 85 were undamaged. Six aircraft, however, were destroyed:
two 1-188's, an 1-1049, a B-T720, a DC-8, and a BAC-1-11. The four
aircraft substantially demaged were a C~LU6, a DC-6, and two DC-8's.
Twelve aircraft incurred minor damage, including four DC-8's, two B-720's,
a DC-6, a DC-3, a CV-880, a CV-L4O, a Caravelle, and one I-T49. In
four accident reports, the damage to the aircraft was either unknown or
not reported.

ATRCRAFT DAMAGE

UNKNCWIT/
YEAR  DESTROYED  SUBSTANTTAL MINOR NONE  NOT REPORTED TOTAL

1960 1 0 1 8 0 10
1961 0 0 1 3 2 6
1962 0 0 1 3 1 5
1963 1 1 2 10 1 15
1964 2 1 3 8 0 1k
1965 0 1 0 13 0 14
1966 0 0 0 11 o 11
1967 1 0 3 11 0 15
1968 1 1 1 18 0 21

Total 6 L 12 85 L 111

1/ Turbulence accidents are defined as those accidents in which turbulence
is cited as a probable cause or related factor, as well as those
aceidents in which turbulence is cited as a type of accident.
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Turbulence accidents normally result in serious injury to only

one or two persons. Six times in the 9-year period, however, such
accidents have been catastrophic, On March 17, 1960, a Northwest
Airlines Tockheed 188 crashed at Cannelton, Indiana, fatally injuring
the 57 passengers and six crewmembers aboard. On February 12, 1963,

a Boeing 720, also operated by Northwest Airlines, crashed near Miami,
Florida, fatally injuring 35 passengers and the crew of eight. An
Eastern Airlines DC-8 crashed on February 25, 196L4, in Lake Ponchatrain,
near New Orlesns, Iouisiana. All 58 persons aboard, including 51
passengers and seven crewmembers, died in the crash. On December

2L, 1964, three crewmembers were fatally injured when a Lockheed 1049,
operated by Flying Tiger Iines, crashed after taking off from San Fran-
cisco, California. On August 6, 1966, a Braniff BAC 1-11 crashed at
Falls City, Nebraska, fatally injuring the 38 passengers and four crew-
members sboard. At Dawson, Texas, on May 3, 1968, however, the worst
of the turbulence-associated accidents took place, when an I-188,
operated by Braniff, crashed and fatally injured 80 passengers and five
crewmembers. It ig important to note that, in the foregoing accidents,
turbulence was listed as a probable cause or as a contributing factor,
and not as the probable cause. Thus, during the 9-year pericd, 262
passengers and 33 crewmembers died in six catastrophic crashes at least

partially attributable to turbulence,

~ ~ One additional fatality occurred on July 8, 1964, near Knoxville,
Tennessee, when a United Air ILines Caravelle, with 54 persons aboard,
encountered severe turbulence. One passenger was fatally injured when,
as & result of the turbulence, she was hurled upward against the over-
head rack and then to the floor. No other persons were injured, and

‘ the aircraft was undamaged.

- In the 110 acgidents in which persons received injurgéy passengers
only were injuredi? in 52 accidents, crewmembers only were injured in
hl_accidents, and in 17 accidents, both passengers and crewmembers were
injured. This is to say that passengers were injured in 69 of those
110 accidents, while crewmembers were injured in 58 accldents.

In 79 of the 110 accidents in which persons received serious or
fatal injuries, only one person was injured. In each of 19 accidents,
two persons were injured, while in each of seven accidents, three persons
were injured. Six of the accidents involved injury to more than three
persons, and all of these accidents were, as mentioned before, fatal to

all aboard,

'E/ One sccident involved no injury to passengers or crew, but was reported
as an accident because the aircraft sustalned substantial damage.

g/ Includes fatal injuries.
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TOCATTION OF TURBULENCE ACCIDENTS

U, S, AIR CARRIERS

ALL OPERATTIONS

1960-68

ACCTIDENTS

LOCATION _ TOTAL FATAL

Alabama ssas v 60 e s e it e
Alaska R R T Y
Arizona ..... it s e
Arkansas ««covs. b e s R R
California - -« v ietiennnnsons
Colorado ... vvvuvvvnn. e
) Delaware.... ...... L T S S T
o 3o i o - Y 1
. Georgia-...-......-.............-...........

Hawaii L T T

Eogeck e L\

T O S e v st et s s et at st sasuorsesessnssnneses R
ToWa s e ennenn N r sttt s et PN e
TrA a8 = * v o vt s e s st e sttt osssesovnnnenss .

KOTISE.E  + 66 v e v s unsastacsanseseas .
LoUuigiana « s vt v oo e siosncssansanss
Maine.-....-..-.-----..-....-..a...
Michigan........................-..
Minnesotba s« et ot st ot sttt cansasesscnnsss
Montana-++++te0esa L I N T A T T,
Mebrasksa -+ st asotsncaesnnsnsscasas
Nevada: >+ v v L T T T T
New Jersey........ ....... TR
New York::ses.. N R T
North Caroling .« ave it tataeeennsnsnsen
OregonollulnleUIOI-ia---ollo-.----
Panama,. « =+ + ¢+ s 84 e L I I IR N I R R PR
Pennsylvania. «cooeviriiiiiiiiiiiniann, e
South Dakota +«+«+ 4. st e e e e te e
T eNNEeSSEee v s vt s v as e I T
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Texasg * st et enas L T T PEE TR .
Virginia..... ........ L T A ‘s
Vermonts e« » v s v v s vt teananeses Ce s e e .
Washington ....... D N .
.Wyoming.........-.....-.... ..... PPN T
Cutside the U. 8. ........... e e 1y

TOTAL 111 7
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SELECTED ACCIDENT DATA BY Ty
.“——.
TURBULENCE ACCIDENTS YEAR
U. S. ATR CARRIFR OPERATIONS | iggﬁ
1960-68 | 1965
1966
BY YEAR OF OCCURENCE iggg
TOTAL ACCIDENTS YEAR TURBULENCE ACCIDENTS Total
90 1960 10 :
8L 1961 6 s BATE By
70 1962 5 |
7 1963 15 ;
g9 1£4 lt ' 1
3 . 1965 : 1 : I
75 1326 13 : YEAR Ac
sl 1968 21 | 1321
1962
o
BY MONTH OF OCCURRENCE AND LOCATION | 1964
i 1965
TOTAL TURBULENCE MONTH OF TURBULENCE ACCIDENTS- J' 1966
ACCIDENTS OCCURRENCE CONTTGUOUS UNITED STATES | 1967
i 1968
1L January 7 ‘l ToTAL
4 February 3 |
-8 March 7 {
7 April 1? i
11 May | Th
9 June 9 ' items d:sg
1k July 1k ~ With the ey
16 Avugust 13 of every 11
11 September 7 d;nts aceon
5 October 3 of the clip,
7 November b lating loeas
5 December 5 denf:s occum
111 Total 89 gglng the {
carrier
BY TYPE OF POWER ' faster ang 1
- turbulence 4
YEAR PISTON TURBOJET TURBOPROP TOTAT, Wfrﬁe?%n_ji 0
E— ' I —_— involve
1960 5 Y 1 10
1961 3 2 1 6 [
1962 2 3 0 2
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BY TYPE OF POWER (Cont'd)

YEAR PTSTON TURBOJET TURBOPROP TOTAL
1963 0 12 3 15
1964 6 7 1 1k
1965 2 8 L 1h
1966 1 10 2 13
1967 1 12 0 13
1968 L 17 3. 2L
Total 21 75 15 111

RATE BY ATRCRAFT HOURS AND MILES FIOWN

TURBULENCE ACCIDENT RATE
PER 100,000 PER MILLION

TURBULENCE  ATRCRAFT-HOURS  AIRCRAFT-MIIES ATRCRAFT-HRS. ATRCRAFT-
YEAR ACCTIDENTS FLOWN FIOWN (000 FLOWN MILES FLOWN
1960 10 4,661,418 1,130,069 .215 .009
1961 6 4,192,374 1,104,042 .143 .005
1962 5 4,111,724 1,170,37h4 122 .00k
1963 15 4,126,399 1,231,312 .36k .012
196hL 1h 4,312,764 1,336,867 .325 .010
1965 14 4,690,882 1,536,395 .298 .009
1966 13 5,104,984 1,768,458 .255 .007
192; 13 2 263 822 2,&79,733 .22; .006

19 21 Ok, 260 2,498,8 .32 .008
TOTAL 171 43,573,6h7 13,956, 10k .255 .008

The foregoing tables need little interpretation, but certain interesting
items deserve comment. The rate of turbulence accidents has decreased steadily,
with the exception of the year 1968, since 1963. Prior to 1963, about one out
of every 11 accidents was a turbulence accident. From 1963-68, turbulence acci-
dents accounted for about one out of every five total accidents. The effects -
of the climate in the continental United States is reflected by the table re-
lating location to month of occurrence. Over 52 percent of the turbulence acci-
dents oceurring during the 9-year period in the contiguous United States occurred
during the four month period of May through August. The changing nature of the
air carrier fleet, as well as the special turbulence problems encounted by the
faster and higher flying turbojet aircraft, are reflected in the table depicting
turbulence accidents by type of power. Turbojet aircraft accounted for nearly
68 percent of the turbulence accidents during the period; turboprop aircraft
were involved in 13.5 percent; piston aircraft in almost 19 percent.




