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A DESCRIPTION OF THE CIVIL AEROMEDICAL INSTITUTE
AIRLINE CABIN SAFETY DATA BANK: 1970-1976

Introduction.

This report describes the CAMI Cabin Safety Data Bank that was
established in July 1974 under Research Task AM-B-75-PRS-22. This
data bank contains selected data summaries of airline accidents and
incidents. The over 1,400 occurrences in the data bank are presently
limited to the years 1970 through 1976. The data bank was developed
because of the need to systematically store and analyze specific
crashworthiness data from the NTSB and FAA files.

Historz.

Emphasis on crashworthiness has varied over the years but received
significant impetus following a series of accidents in the early
1960's. Accident investigators hypothesized that much injury and loss
of life in these accidents were because of the crashworthiness character—
istics of the aircraft involved. Snow et al. (1) discusses three of
these accidents in depth. The aftermath of these accidents resulted
in public demand for improved crashworthiness. In response, the aviation
community established a crashworthiness task force, held a crash-
worthiness conference, conducted tests by crashing two air carrier
aircraft (2), and began to place more emphasis on human factors and
engineering as they interlock to form successful crashworthiness
systems. As a result, changes and additions were made in emergency
exit requirements, reguirements for emergency evacuation tests hefore
aircraft certification, interior and exterior emergency lighting,
number of flight attendants in proporticn to passenger load, passenger
briefing cards, access to emergency exits, carry-on baggage, training
of flight attendants, etc. (3,4). As the industry absorbed these
changes, interest in crashworthiness stabilized. However, even during
this relatively quiet period, the need for a data bank to document
cabin safety in airline emergencies was recognized. The CAMI data
bank was started during this pericd. Concern about crashworthiness
has recently increased and the number of reports in the data bank has
reached a level useful for indicating trends. Therefore, initial
examination of the information is appropriate.

Procedures.
The Federal Aviation Act of 1958 (5) establishes procedures for

the investigation of all accidents and incidents* and, along with

* Definitions of terms are given in Appendix A.
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the Department of Transportation Act of 1966 (&), gives the NTSB
authority to delegate a portion of its aircraft accident/incident
investigation responsibility to the FAA. Under this authority, FAA
field personnel investigate most of the incidents and the accidents
in which damage or injuries are not extensive. WNTSB personnel
investigate selected airline incidents and all airline accidents
with significant substantial damage to the aircraft, serious
injuries to the occupants, or fatalities.

Investigators write reports on all accident/incident investiga-
tions. These reports vary in length and detail from a brief two-
sentence statement by FAA field personnel on a minor incident to the
formal accident reports of the NTSB. These formal NTSB reports are
derived from documents that sometimes cover over 1,000 pages of
material on committee investigations. The reports and accompanying
information are stored by the FAA or NTSB in their respective
accident files. These files were examined for the information
essential to develop the data bank for medical, cabin safety, and
crashworthiness data. Various people having airline crewmember,
medical, or research backgrounds collected the information from the
1970-1976 files. Selection criteria were based on pertinence of
the material to cabin safety, injury causation, cabin emergency
procedures training, and frequency of occurrence. Twenty survivable
accidents were then initially selected for detailed examination.
Nonsurvivable accidents were not examined because they do not pertain
to cabin safety discussions; however, representative evacuations and
inflight accidents were reviewed. As a result of these initial
reviews, by scliciting suggestions and eliminating many interesting but
not-often-used facts, the list of variables to be included in the
data bank was formed {(Appendix B). Using the same list, a data-
gathering sheet was developed (Appendix C).

The initial data-gathering process then began, to (i) find
each accident/incident that could be classified as 1-29 on the list
of variables or might, even though not on the list, be of interest
to operational, engineering, or other personnel interested in
safety; (ii) examine each accident/incident report for information
pertinent to the data-gathering sheet; and (iii) complete and send to
CBMI the data-gathering sheets. Later, the selected accident/incident
files were copied and sent to CAMI. This approach provided more
complete files as well as more consistent data because it allows one
person at CAMI to examine the reports and fill out the information
sheets. After the data sheets are completed, the information is
compared, for completeness, to any other available data (such as
reports prepared by CAMI researchers}). A listing of the variables
is stored in the CAMI Hewlett-Packard 21 MX-E minicomputer. The data
sheets of the stored accidents/incidents are kept on file. These
data are not considered statistically meaningful for estimating true
incidence because all accidents/incidents are not reported. Neverthe-
less, useful information is provided about airline evacuations;
inflight accidents/incidents and illnesses; seat, galley, pressuriza-
tion, and turbulence problems, etc.; smoke and toxic fumes; injuries;
and other cabin safety data.



The Data.

The 17 accident/incident categories listed in Tables 1 through 8
are primary classifications. The eight tables provide information
about the number of accidents/incidents and the number of injuries
in each category.

Emergency Evacuation and Ditching. The four categories of
Planned Evacuation, Unplanned Evacuation, Planned Ditching, and
Unplanned Ditching include acecidents/incidents in which a majority
of the occupants leave the aircraft under some sort of organized
behavior. This behavior may be evidenced by deployment of slides
or rafts or by flight attendants giving directions tc remove window
exits or move to a hole in the fuselage for evacuation. Accidents/
incidents in which the aircraft sustains substantial structural
damage and occupants use the nearest opening in the aircraft as a
primary means to escape with no apparent organized behavior or
instructions are not included in these categories. A ditching, for
the purpose of this examination, is a situation causing passengers to
deplane into water over their heads. A planned evacuation or
ditching is one in which some inflight event indicates there will be
a problem on landing, thus allowing the crew time to prepare the
passengers for a possible evacuation or ditching. This was the case
with a Pan American World Airways B-747 that sustained structural
damage when it hit the ALS on takeoff from San Francisco, California:
"The flight crew continued the takeoff and after determining the
conditions of the injured passengers, flew the aircraft for 1 hour
and 42 minutes." (7) The aircraft was then landed and passengers
were evacuated by following crew directions and using the emergency
slides.

Unplanned evacuations and ditching occur when something happens
to the aircraft during takeoff or landing that requires the occupants
to get ocut in a hurry and the crew has little or no time to warn the
passengers or prepare the cabin. This was the case in the Trans
Caribbean Airways accident at St. Thomas, Virgin Islands, December 28,
1970, when a B-727 bounced several times on landing, yawed to the
right, slid part way up a hill, broke in two places, and came to
rest partially on its left side (8).

Turbulence. The turbulence category contains information on
reports of accidents/incidents involving turbulence. A pilot may
file a report because his aircraft has encountered severe turbulence
(a Turbulence Reporting Criteria Table is shown in Appendix D).
Turbulence might also be reported if an injury occurred. For example,

an accident that occurred on December 24, 1970, was reported: "Seat
belt sign on. Baby lying in seat next to mother with seatbelt
fastened arcund him. Fractured skull, hospitalized 5 days." (9)



Inflight Other Than Turbulence. This category pertains to
those accidents/incidents for which the pilot reports an unusual
inflight event; e.g., an inflight fire (10). The Inflight Other
Than Turbulence category also includes reports from people that a
bomb is on board an aircraft in the air and incidents in which the
pilots take evasive action.

Substantial Structural Damage. This category is limited to
accidents/incidents in which deformations or breaks in the fuselage
occur and there is no directed evacuation. 2An example of an
accident/incident in the Substantial Structural Damage category is
provided by the United Airlines landing accident at the Midway
Airport in Chicago, Illinois, on December 8, 1972. "While making
a nonprecision instrument approach to Runway 31L . . . the B-737
crashed . . . The aircraft was destroyed by impact and subsequent
fire . . . There were 55 passengers and & crewmembers . . . Forty
passengers and three crewmembers were killed."({11) This accident
may alsoc be considered an evacuation because the flight attendants
in the rear of the aircraft helped evacuate the passengers (12).
It was classified in the Substantial Structural Damage category
because a majority of the passengers were not evacuated under the
direction of a crewmember. It should be noted that accidents
involving subgtantial structural damage and crewmember-directed
evacuations are classified under Planned or Unplanned Evacuations.

Nonsurvivable. The terms survivable and nonsurvivable have
been widely discussed in the literature., There is no official
definition for the terms; however, in this report the nonsurvivable
classification is used for accidents in which there was no chance
for occupant survival, such as in mid-air breakup of the fuselage
or aircraft collision with the ground with sufficient force that
the hull is collapsed to such an extent that life could not be
sustained. BAn example of a nonsurvivable accident is the Trans
World Airlines B-727 accident at Berryville, Virginia, on December 1,
1974. This aircraft was flown into a mountain during a winter
storm while on its initial approach for landing; all the occupants
were killed {(13).

Pressurization Problems. This category contains the accidents/
incidents that could have resulted in a decompression or in which
a pressurization problem occurred and includes accidents/incidents
of cracked windshields; e.g.: (i} On January 10, 1976, a Delta
Airlines DC-9 flight en route from Greensboro, North Carolina, to
Chicago, Illinois, "declared an emergency due to loss of pressuriza-
tion. They were cleared to descent from FL310 to 10,000 feet . . ."
The flight made an unscheduled landing at Cincinnati because of an
injured passenger (l4}. (ii) On October 6, 1976, a Braniff
International Airways "flight returned to Houston because of cracked
windshield on climb out." (15)




Ground Occurrences. The Ground Cccurrences category includes
accidents/incidents occurring on the ground that may be of interest
to cabin safety experts; e.g., bomb threats received before takeoff
and instances in which an aircraft occupant is hurt falling down
steps.

Unruly Passengers, Threatening Passengers, Alcohol, Drugs, and
Mentally I1l. These four categories could all be classified as the
problem-passenger category. This type of occurrence is illustrated
by the following example: Three male passengers on an American
airlines flight from New York, New York, on final approach to
Phoeniz, Arizona {Sky Harbor International Airport), on February 9,
1975

"committed the following acts:

1. Were drinking from their own bottles.

2. Were intoxicated.

3. Were making advances to the cabin attendants and
interfering with the cabin attendants in the
performance of their duties.

4. Were using obscene language.

5. Would not buckle their seat belts when tald to
do so by the cabin attendants.

6. Would not extingulsh their cigarettes when the
n¢ smoking sign was on and further would not
extinguish their cigarrettes (sic) when told to do
g0 by the cabin attendants.”

The flight crew informed the tower that these passengers were
responsible for the missed landing approach (15).

:essenger or Crew Tllness and Passenger or Crew Injured. These
two categories contain those accidents/incidents in which a crew-
memieyr uX passenger became 111 or was injured {in other than turbulence
conditions). An example is provided by this statement from a report
of the Trans World Airlines incident over Missouri on February 23,
1975: "Malc PAX (sic) had heart attack. Four Drs. (sic) on board
administered oxygen and closed heart massage. An ambulance met the
flight and took the PAX (sic) to a hospital where he was pronounced
dead on arrival."{16)

Orther. The last category contains those accidents/incidents of
potential cabin safety interest that did not fit in the classified
categories described in the preceding paragraphs.

Certain accidents/incidents could easily be placed in two or
mor< categories; e.g., an accldent/incident in which a pressurization
problem resulted in ai, evacuation following landing. Tncidents of
this sature are filed in the category in which the injury occurred.
If oho time of injary is not established, or if there is no injury,

Lt



the incident is filed in the category considered to have the most
injury-causing potential. The cited example would be filed in the
evacuation category. Incidents are not filed in two categories.

A cross-referencing system is used in the data bank so that the
incident may be counted in the pertinent category when the computer
is interrogated. However, since Tables 1 through 8 give information
about the number of injuries, accidents/incidents are only listed in
their assigned category in the tables to avoid the possibility of
counting an accident/incident or injury twice.

Tables 1 through 7 are yearly summations. Table B totals the
information in the first seven tables. The largest category is
Pressurization Problems, followed by Turbulence, then Inflight Other
Than Turbulence. While these accidents/incidents are the most
prevalent, most of the fatalities and serious injuries occurred in
the Substantial Structural Damage category, and the most injuries
occurred during evacuation accidents/incidents.

The data bank also contains information about the types of
aircraft involved in accidents and incidents. To give this informa-
tion meaning, the number of each type of aircraft involved in these
occurrences must be compared with the number of that type of aircraft
flying that same year. Tables 9 through 15 provide a comparison
of the more commonly flown aircraft. Other less frequently used
aircraft are listed in the data bank but are omitted (for brevity)
from this report. Information on passenger miles flown for aircraft
type for 1970 through 1976 are presented in Chapter VI of the FAA
Statistical Handbook of Aviation (17).
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