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INTRODUCTION

On June 9, 1971, an informal conference was held in the offices
of the Bureau of Railroad Safety, Federal Railroad Administration, with
representatives of certain railroads, railway labor organizations and
associations, locomotive bullders and government agencies to discuss
various safety aspects of locomotive control compartments., As a result
of this meeting, the Bureau of Railroad Safety established the Locomo-
tive Cab Committee for the purpose of continuing the joint efforts of
the conference toward improving locomotive safety.

Central Technology, Inc., under the direction and guidance of
the Committee, was assigned the task of performing a comprehensive re-
view and analysis of available locomotive cab accident statistics, and
preparing a summary report identifying and categorizing the major hazards
in locomotive accidents. Specifically, the terms of reference for this
assignment were as follows: '

"Colleect and review available data on cab accidents including
the following:

Annual Reports of the Section of Locomotive Inspection,
1961 through 1965,

Accident Report Bulletins, 1961 to present.
National Transportation Safety Board Reports, 1967 to present.
Annual Statistical Summaries, 1961 to present.
Locomotive Inspection Reports, 1961 to present (if applicable),
Identify and extract data relative to locomotive cab accidents
and categorize data by accident causes. Prepare a summary re-

vort identifying the major hazards in locomotive cabs.”

Data contained in this summary report were actually collected
and reviewed from the following scurces:

1. The published reports from 1961 to present of investiga-
tions of railreoad accidents by the Bureau of Railroad Safety and the
National Transportation Safety Board.

Approximately 30C Accident Investigation Reports were reviewed,

2. Additional data relating to these acecidents in the file

jackets of the Accident Investigation Branch (Mr. W, McCarthy) of the
Office of Railrocad Safety.
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Numerous Jackets were pulled and reviewed. It might be noted
that the material in these jackets will be useful in further analysis
of accidents repcorted in this study by the Committee when considering
‘ the various elements of cab redesign.

3. The Annual Reports of the Section of Locomotive Inspec-
tion (1961 through 1965). ‘

4, T-forms of similar accidents from 1965 to the present.

Here a comment on the T-forms is deemed appropriate and perti-
nent, To use these forms for the purpose suggested here was practi-
cally an impossible task. To use a print out of these forms relating
to these cab accidents would only supply the numerical statistics (as
shown on Exhibit G) and these are not classified in the same detail or
definition to compare with information drawn from the Annual Reports.
For. example, there is no additional detail that might be pertinent to
the injury. However, and probably more serious, is the ever present
possibility of erronecus coding of the occurrences by persons not always
familiar with happenings on the railroad.

5. The Annual Statistical Summaries from 1961 through 1970
were used in preparing Exhibit A.

6. Documented sources from the following railroads for supple-
mentary information on cab accidents:

Southern Pacific Transportation Company
Burlington Northern Railrcad

Louisville and Nashville Railroad Company
Southern Railway Company

~ The rdilroad documents included telegraphic reports of acci-
dents, T-forms and files on specific hazards in locomotive cabs. These
documents include historical surmaries and investigations of the causes
of accidents.

Eight days were spent on these railroads, during which time
some thousands of such reports were perused for data that could be
useful in this report.



SUMMARY OF FINDINGS

This report covers a tabulation of 858 accident cases in cabs
cf locomotives from 1961 to present, involving a total of 229 fatalities
and 1260 injuries.

The study divides itself naturally into two parts, the first
of which deals with train accidents comprising ccllisions, derailments
and highway crossing accidents of major type with heavy truck-trailers
and other heavy equipment. The second concerns itself with the environ-
ment in the cab of locomotives involved with injuries.

Exhibits A through F cover the first portion. Exhibit A tabu-
lates certain statictics of train accidents taken from the FRA Acci-
dent Bulletins, Nos. 130 .- 139, from 1861 through 1970. Exhibit B
tabulates 71 head-end collisions; Exhibit C, 85 rear-end collisions;
Exhibit D, 27 derailment/side collision combinations; Exhibit E, 39
derailments; and Exhibit F, 60 train-truck collisions.

Exhibits G through U cover the second or environmental part
of this study, and ineclude injury cases from the following categories:

Exhibit H - Hard couplings, rough track and slack acticn

Exhibit I - Cab doors and latches

Exhibit J - Cab seats, arms and back rests

Exhibit K - Cab windows

Exhibit L - Btriking appurtenances in the cab

Exhibit M - Falling objects

Exhibit N - Water coolers

Exhibit 0 - Trips on obstructions in the cab or nose

Exhibit P - Trap doors and openings in the cab floor

Exhibit q - Cab heaters:

Exhibit R - Slips and falls on cab floors and steps
' and nose compartment

Exhibit 8 - Injuries within the cab resulting from

brake and brake equipment defects
- Exhibit T - Fumes, smoke and gases in the cab
Exhibit U - Eye injuries

In view of the Locomotive Control Compartment Committee's com-
mitment to a study of the safety cf locomotive cabs, this information
may well form the basis for the Committee's study of the improvements
in cab design. Accordingly, the following conclusions are deemed in
order,

CONCLUSIONS

- The severity and nature of the accidents in the first part of
this report point to the need of designing greater elemental safety
in strength and location of the control compartment in locomctive cabs.
The second portion of this report emphasizes the necessity of providing
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more "livable" environmental conditions for the cab interior and elimi-
nation of obvious safety hazerds. All the situations reviewed need a
more careful consideration and more research into the possible location
of the interior appurtenances. The "rough island" of the control stand
is just one example where further research is indicated to improve the
cab interior condition. :

The causes of the major accidents have not been included to
establish culpability or excuse. It is not known to what extent the
"lesser" cab environmental hazards may have influenced the locomotive
operator's senses of perception, alertness, and response to the con-
ditions that ultimately involved him and the train in the accidents
noted. These causes need to he studied, not as mere occﬁrrences, but
50 as to determine to what extent the physiclogical and psychological
processes of the locomotive cab occupants have been influenced by the
actual cab environment, An in-depth research with a locomotive con-
trol compartment simulator can accomplish much and is necessary for
consideration of cab redesign that will provide the safety sought.

What is needed in an over-all study of locomotive design to
obtain the proper layout of the control compartment is not a "patch
up" job of rebuild, but a carefully researched redesign.

The wide range of safety problems evidenced by the data col-
lected strongly indicates that a complete design approach to the entire
cab environment is necessary. Conclusions based upon this study are
listed helow:

1. Design against vulnerability of control compartment.

2. Design cab interior so as to eliminate projection of
appurtenances,

3. Design cab interior against danger from possible falling
cbjects.

L. Relocate water cooler.
5. Design slip resistant floor for cab and nose compartment.

On July 13, 1972, members of the Locomotive Control Compart-
ment Committee met in Montreal, Canada at the invitation of the Cana-
dian National Railways to view their mock-up of a new design of a
locomotive cab. Some of the improvements featured were the c¢losed
forced air circulating system, greatly increased wall thickness of
the front, side and top of the nose compartment, and the improved
floorplan of the control and nose compartments. In view of the werk
done by the Canadian WNational Railways, the Locomotive Control Com-
partment Committee 1s preparing plans to proceed with a series of loco-
motive impact tests in a corntinuing effort to improve locomotive safety.
It is reconnended that these plans be progressed to actual accomplish-
ment of these tests with all necessary stress and displacement measure-
ments to be recorded. The results of these tests will be necessary
for the consideration of any redesign of locomotive control compartments.

T
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COMMENTS ON EXKIBITS

EXHIBIT A

The train accident statistics tabulated in Exhibit A present
8 background for the study involving head-on, rear-end and side colli-
sions, derailments and train-truck accidents. Over the 10 year period
there were a total of 381 rear-end, 251 head-on and 92 side collisions.
The documents reviewed in detail in this study cover 85 rear-end, 71
head-on and 27 side collisions or about 25% of the total cases. There
were a total of 38 derailments reviewed, also.

However, the catastrophic severity of the cases under study
is reflected in the fact that they account for 155 of the total 232
fatalities tabulated or about 67%, which would indicate that the base
used for this study is broad enough to certify its wvalidity.

Not under consideration, but certainly of more than passing
interest, is the increasing trend over the ten year pericd in the
number of train accidents, casualties and the costs of damage of
these accidents. The ratio of train accidents to million locomotive
and motor train miles also reflects this, having increased from 4.46
in 1961 to 9.65 in 1970. 1In view of this, the importance of the con-
sideration of the data in this study for the necessary improvements
in locomotive cab design and environment takes on added significance,

EXHIBITS B, C, D, E AND F

These exhibits cover the 282 cases reviewed of head-on colli-
sions, rear-end collisions, derailment/side collisions, derailments
and train-truck collisions at highway crossings occurring between
January 1361 and June 1972. The documents used included the published
reports of investigations of these accidents by the appropriate govern-
mental agencies, some of the file jackets of the FRA investigations,
and in some cases, the railroad files themselves. The occurrences are
identified as to date, location and the railroad involved. Where known,
the impact or closing speed is shown and the type of unit involved.

The casualties as to type and location are tabulated. A brief state-
ment regarding damage to the units and cause of the accident completes
the data. While the statement of damage is not given in explicit de-~
tail, data is sufficient to indicate the wvulnerability of the position
of the cab occupants in these accidents.

EXHIBIT B - HEAD-END COLLISIONS

This type of accident can be designated generally as having
the greatest potential for aggregate destructive forces, with the two
heavy and virtually solid motive power combinations moving towards
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each other, meeting at substantially high closing speeds. The mass
of the trains behind the locomotives tends to compound the kinetie
energy through the draft gear compressions at impact.

Seventy-one head-end cocllisions -are tabulated, which resulted
in 52 fatalities in locomotive cabs, 7 in caboose (or in train, as
passenger train) and 4 from alighting off the units.

The severity of destruction of the impacting units is reflected
in the fatalities. The closing speed (of speeds that range from 7 to
85 mph) at impact, averages out at 35 mph, and 75% of the fatalities
in the control compartments in head-on collisions occurred at speeds
above this average. In each of these cases, the leading units were
generally destroyed or heavily damaged, with the cab most cften crushed,
demolished or wiped out. In other cases, such potentially movable
appurtenances as seats, control stands, ete., were generally found torn
loose and lying on the floor, all potential agents of injury and fa-
tality to the cab occupants. In some cases, there have been instances
of over-riding of one unit by ancther or by cars in the train. Where
pictures of these collisions were available for review, it was noted
that the collision forces generally tended to direct the units later-
ally. In some instances, where curves were involved, the diversion
was noted to have been directed toward the inside of the curve,

EXHIBIT C- REAR-END COLLISIONS

In rear-end collisions the total destructive forces from the
kinetic energy of the trains invelved may not attain the magnitude of
head-on collisions because in most instances one of the trains involved
is standing, the nature or direction of these forces is still devasta-
ting, not only to the caboose or cars struck, but also to the impacting
locomotive. Here the road-switcher type of unit with the short, low
hood presents a particularly vulnerdble control compartment, which in
many of the cases reviewed had been crushed, demolished or wiped out
by the over~riding underframe of the caboose or car struck.

Eighty-five occurrences of rear-end cocllisions were reviewed
in which 84 fatalities occurred. Of the instances where fatalities
in the cab occurred, 50% are specifically noted to have had an over-
ride of the control compartment by the caboose or car. O0f the 36
accidents where fatalities in the cab occurred, 29 involved the des-
truction, crushing and demolishing of the cab, and in the other cases
heavy damage to the units was noted. '

This vulnerability of the control compartment points to the
need for new design considerations to mitigate this danger to cab
occupants in rear-end collisions, especlally form the destructive
over-riding by the other equipment, Compounding this safety pro-
blem is the significant rising trend of rear-end collisions as indi-
cated in Exhibit A,



EXHIBIT D - DERATIMENTS/SIDE COLLISIONS

Here are tabulated 27 instances of accidents where the colli-
slon forces are of a glancing direction, generally occurring when a
passing train strikes a derailed piece of equipment on adjacent track
or cutting into a train on the main line while exiting from a siding
(or vice-versa). While the ratio of fatalities to incidents here is
less proportionate, nevertheless, these occurrences need to be analyzed
and considered in any redesign of the locomotive control compartment.

EXHIBIT E - DERATIMENTS

This tabulation of 39 derailments includes those derailments
resulting from trains running at excessive or, in some cases, uncon-
trolled speeds into restricted curves or turn outs and such cases as
trains running into slides, washouts and similar track disturbances.

Obviously, it is not possible to design a cab structure to
withstand all manner of destructive force, but, again, an analysis
of these accidents also requires consideration in the cab design
study.

EXHIBIT F - TRAIN-TRUCK COLLISIONS AT HIGHWAY CROSSINGS

With the ever increasing number and size of highway motor trans-
port truck-trailers combinations, the fatality rate per accident is of
special concern. This is particularly true when truck-trailer combina-
tions lcaded with flammable contents are invelved in collisions. Of
the 60 cases reviewed, with 2 total of 50 fatalities, 18 involved truck-
trailers loaded with flammebles resulting in 42 fatalities. All the
"on ground" fatalities were of cab occcupants who had been subjected to
the flames and had jumped prior to their death. Only in 4 cases were
there any crew members surviving as injured casualties,

To afford more protection to the crew members against colli-
sion with a truck loaded with flammables, there appears tc be a most
urgent need for changes in design of the locomotive contrel compart-
ment. Much study will be required to improve this situation.

EXHIEIT G - SELECTED FROM TRAIN SERVICE ACCIDENTS TAKEN FROM THE
STATISTICAL SUMMARIES OF THE FRA ACCIDENT BULLETINE,
NOS, 130 - 139 '

This exhibit tabulates the casualty statistics from selected
causes as indicated by the code numbers, which are defined in the FRA
"Rules Governing the Monthly Reports of Railroad Accidents". The
causes selected were taken so as to attempt to portray certain envi-
ronmental conditions in locomotives resulting in casualties, Here it
was virtually impossible to match specific hazardous conditions as
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gathered from the annual reports or from railroad accident files.
Only code Nos. 5106, 5109 and 5117 were sufficiently definitive to be
identifiable with data gathered from the various other sources used.
The specific cab environment conditions that involved injury and that
could be identified from sources other than these Accident Bulletins
are detailed in Exhibits "H" through "U", together with some detail
as to the nature of cause of the injury. The latter type of informa-
tion is not available from either the Accident Bulletins or the tapes
of key punched T-forms.

EXHIBIT H - TRAIN ACCIDENTS - HARD COUPLINGS, ROUGH TRACK AND SLACK ACTION

These accident cases were gathered chiefly from the accident
files of the railroads visited, and generally involved more or less
minor injuries to the cab occupants as a result of their having come
into severe contact with some part or appurtenance of the cab. Iden-
tification by date of occurrence and the railroad involved is given,
as well as a brief description of the accident, and, where known, the
coupling or contact speed is included. In many of the cases, these
injuries shown do not classify as reportable injuries as required by
FRA regulations.

It is obvious that the cases tabulated are only a fragmentary
representation of the total that occur on all the railroads. Only 65
cases resulting in 67 injuries are listed, and practically all have
occurred in yard service, The consideration of these accidents is
deemed desirable, in view of the increase in the number of yard acci-
dents, as shown in Exhibit A, from 682 in 1961 to 1L26 in 1970. Since
the injuries shown in Exhibit H have occurred in the cab, they appro-
priately need to be considered in the study of a redesign of the cab
environment,

CAB ENVIRONMENT INVOLVING INJURY
EXHIBITE I THROUGH U

These thirteen exhibits list a total of 511 accidents resulting
in 520 injuries sustained from coming in contact with various items
of cab furniture, fixtures and appurtenances comprising cab environ-
ment, including eye injuries, as well as the contamination of the cab
air by fumes and gases. Information obtained from the four railroads
visited was very useful in augmenting the data from the FRA records.
It should be noted that the depth of information secured from the rail-
roads includes many cases that do not classify as reportable injuries
as required by FRA regulations.

Tt must also be noted that the cases listed herein are by no
means the total number of such incidents. Lack of time precluded
visiting more railroads and obtaining greater depth in data collection.
However, there is sufficient data to Indicate which conditions existing
in cabs need to be considered in the redesign of the cab to 1mprove
cab environment.
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EXHIBIT I - INJURIES FROM CAB DCORS AND LATCHES

. Here are tabulated 148 cases, involving 148 instances where
the cab occupants sustained injury, mostly to fingers from their being
closed in cab doors. In some cases, defective equipment was found to
be responsible, while employee carelessness heads the list of causes,
But whether it be defective equipment or careless placement of hands
and fingers in the doorways that results in the accident, and in view
of the large number of such incidents, consideration must be given to
the improvement of the means of closing door openings in the cabs.
Whatever form the redesign of cab doors may take, it is not the only
feature to consider. Sealing the door openings adequately against the
intrusion of the elements and flammable liquids from collisions with
trucks, as well as providing a safe means of entrance and exit, should
alsc be among the design requisites.

Mention here is made of a modification adopted in 1963 by the
Southern Pacific Co. consisting of sguaring off the end of the sloping
handle to c¢lose the door instead of letting it slam closed. However,
even with this modification, there still remain close dimensions between
. a closing door and the door frame.

EXHIBIT J - INJURIES FROM CAB SEATS, ARM AND BACK RESTS

This exhibit tabulates the next largest source of accidents in
the cab, 101, with a like number of injuries. However, in contrast te
Exhibit I, practically all these injuries resulted from some defective
condition of the cab seat or seat support, arm or back rest. While
in most instances this was the result of improper or inadequate repairs,
the fact that seats require all toc frequent repair attention indicates
that a better and safer seat should be designed. Attention should be
given in such redesign to securing a seat substantially enough so as
to keep it from becoming "projectile" during a collision, as well as
providing better security against injury to the occupant during the
normal course of his operation of the unit. The proper physical sup-
port to the body to prevent undue tiring of the occupant should he the
subjeet of more research.

EMHIBIT K - INJURIES FROM CAB WINDOWS

This exhibit lists two different injury categories, both of
which reguire further attention from designers of control compartments.
In the first category, there are 19 cases of injury from cab windows
and window mechanism defects. These range from sticking cab windows
due to worn runners to window and window panes falling into the cab.
A1l of these are maintenance problems, but the redesign of the cab
should incorporate an improved window placement, as well as the consi-
deration of an improved impact resisting glass pane to eliminate the
possibility of foreign objects being thrown through the window, of
which there are 1L cases listed.

[

-9-



EXHIBIT L - INJURIES FROM STRIKING APPURTENANCES IN CAB

These are not all the cases of such injury but of the 18 cases
listed in this category, it would appear difficult, if not impossible
to design against all the situations involved in such injuries. How-
ever, when the cab of a locomotive is entered, the number of projec-
tions and obstacles that exist are so obvious, that even on a standing
unit, the occupant must thread his way about. Without going into
further detail, there is much room for improvement in the design of
the interior of the cab to eliminate the projection of appurtenances
from walls and floors tec provide a safer environment.

EXHIBIT M - INJURIES FROM FALLING OBJECTS

The 18 cases here listed are by no means a total of such occur-
rences. The redesign of the cab should provide space for locating such
objects as radios and fire extinguishers and other loose apparatus into
appropriate recesses.

EXHIBIT N - INJURIES FROM WATER COOLERS

The 15 cases of Injuries from water coolers likewise do not
include all such accidents. One third of the injuries listed came
from broken water bottles, seven cases came from carrying or lifting
the water cooler in the cab, while in one case, the entire water cooler
and frame turned over. The water cooler impedes free movement of the
cab occupants. The redesign of the cab should incorporate the consi-
deraticn of a more suitable location for this appurtenance,

EXHIBIT O - INJURIES FROM TRIPS CN OBSTRUCTION IN CAB OR NOSE

Again the paucity of cases does not reflect the true number
of conditions obtaining in this category. ©Six of the seven cases
occurred on fixed objects in the cab and on the cab floor. These
potential sources of injury should be considered in the total cab
redesign.

EXHIBIT P - INJURIES FROM TRAP DOORS AND OPENINGS IN CAB FLOCR

It is obvious that accidents such as these are avoidable as,
indeed, most of those already reviewed are. However, the small number
of these cases again does not indicate the true numver of these ocecur-
rences. Furthermore, if the cab is to be designed tight against the
intrusion of flammables from an outside source, the design should pro-
vide for no trap doors in the floor of the cab or nose.
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EXHIBIT Q@ - INJURTES FROM CAB HEATERS

Accidents'reported here likewise should not have happened, how-
ever, it must be pointed out that a better, more efficient method of
heating can be designed into the more ideal cab.

EXHIBIT R - SLIPS AND FALLS ON CAB FLOORS AND STEPS AND NOSE
COMPARTMENTS

In practically all the 32 cases reported here some foreign
substance on the flcor or steps resulted in the slip and fall. This
appears to be a matter of "good housekeeping", but there remains a
responsibility to design a floor which is more slip resistant and which
can be easily cleaned without excessive cost.

EXHIBIT S - INJURIES WITHIN CAB RESULTING FROM BRAKE AND BRAKE
EQUIPMENT DEFECTS

7 These 26 cases (and, likewise, there are more than reported
here) are cited as ancther area for consideration in the cab environ-
ment, simiiar to those listed in Exhibits H, L and O.

EXHTIBIT T - FUMES, SMOKE AND GAS IN CAB

The 30 cases reported here, as well as other similar complaints
not reaching this report, very properly belong in a study concerning
improved cab environment. The proper malntenance of the engine systems
is a vital but partial response to this question, as malfunctions can
develop enroute that result in the conditions here reported, and which
must be avoided,

EXHIBIT U - EYE INJURIES

Several notes should be made of the €6 cases cited in this
exhibit., TFirst, all did not result in injury in the standard defini-
tion of the term; second, they are from records of only four railroads;
and third, they only cover a span of 2% years. The condition of a
foreign particle in the eye cannot always be corrected immediately,
and the discomfort to the cab occupant can have an adverse effect on
the efficiency and effectiveness of the employee's performance for
the ensuring period of service on the trip or shift,
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OTHER CONDITIONS

Other conditions were noted during this dccument search, including
the effect of noise on cab occupants. While only two cases of extrenme
pain to the ears were found, the noise problem is known to exist in all
units. The locomotive builders have been making an effort to better
insulate the cab compartment against noise, but even so, it is admitted
that the noise level in the cab reaches 85 decibels with the heater
shut off, This environmental condition warrants further improvement.

Other conditions of c¢ab environment that are meore intangible
but certainly known to affect the cab occupant adversely are vibration,
monotony of sound, etc. The study of cab redesign to provide a safer
envircnment for the locomotive operator must include these physiolo-
gical and psychological studies by appropriate technology, including
the use of a simulator where actual locomotive operaticns can he re-
peated and duplicated under varying conditions.
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SUMMARY OF FINDINGS

This report covers a tabulation of 858 accident cases in cabs
of locomotives from 1961 to present, involving a total of 229 fatalities
and 1260 injuries.

The study divides itself naturally intec two parts, the first
of which deals with train accidents comprising collisions, derailments
and highway crossing accidents of major type with heavy truck-trailers
and other heavy equipment. The second concerns itself with the environ-
ment in the cab of loccomotives involved with injuries.

Exhibits A through F cover the first portion. Exhibit A tebu-
lates certain statistics of train accidents taken from the FRA Accident
Bulletins, Nos. 130 - 139, from 1961 through 1970. Exhibit B tabulates
71 head-end collisions; Exhibit C, 85 rear-end collisions; Exhibit D,
27 derailment/side collision combinations; Exhibit E, 39 derailments;
and Exhibit F, 6C train-truck collisions.

Exhibits G through U cover the second or environmental part of
this study, and include injury cases from the following categories:

Exhibit H - Hard couplings, rough track and slack acticn
Fxhibit I - Cab doors and latches
Exhibit J - Cab seats, arms and back rests
Exhibit K - Cab windows
Exhibit L - Striking appurtenances in the cab
Exhibit M - Falling objects
Exhibit N - Water coolers
Exhibit O - Trips on cobstructions in the cab or nose
Exhibit P - Trap doors and copenings in the cab floor
Exhibit Q@ - Cab heaters '
Exhibit R - Slips and falls on cab floors and steps
and nose compartment
Exhibit 8 - Injuries within the cab resulting from brake

and brake equipment defects
Exhibit T - Fumes, smoke and gases in the cab
Exhibit U - Eye injuries

In view of the Locomotive Control Compartment Committee's com-
mitment to a study of the safety of locomotive cabs, this information
may well form the basis for the Committee's study of the improvements
in cab design. Accordingly, the following observations are deemed in
order.

The severity and nature of the accidents in the first part of
this report point to the need of designing greater elemental safety
in strength and location of the control compartment in locomotive cabs.
The second portion of this report emphasizes the necessity of providing
more "livable" environmental conditions for the cab interior and elimina-
tion of obvious safety hazards. All the situation reviewedlneed a, more
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careful consideration, and more research into the possible location

of the interior appurtenances. The "rough island" of the control stand
is just one example where further research is indicated to improve the
cab interior condition.

. The causes of the major accidents have not been included to
establish culpability or excuse. It is not known to what extent the
"lesser" cab environmental hazards may have influenced the locomotive
operator's senses of perception, alertness, and response to the con-
ditions that ultimetely involved him and the train in the accidents
noted. These causes need to be studied, not as mere cccurrences, but
so as to determine to what extent the physiological and pyschological
processes of the locomotive ¢ab occupants have been influenced by the
actual cab environment, An in-depth research with a locomotive con-
trol compartment simulator can accomplish much and is necessary for
consideration of cab redesign that will provide the safety sought.

Wnat is needed in an over-all study of the Control Compartment
ic not a "patch up" job of rebuild, but a carefully researched redesign.



INTRODUCTION

On October L, 1972, an informal conference was held in the
offices. of the Bureau of Railroad Safety, Federal Railroad Adminis-
tration, with representatives of certain railroads, railway labor or-
ganizaticns and asscciaticons, lccomotive builders and government
agencies to discuss various safety aspects of loccmotive control com-
partments. As a result of this meeting, the Bureau of Railroad Safety
established the Locomotive Control Compartment Committee for the pur-
pose of continuing the joint efforts of the conference toward improving
locomotive safety.

Central Technology, Inc., under the direction and guidance of
the Committee, was assigned the task of performing a comprehensive
review and analysis of available locomotive cab accident statisties,
and preparing a summary report identifying and categorizing the major
hazerds in locomotive accidents. BSpecifically, the terms of reference
for this assignment were as follows:

"Collect and review available data on cab accidents including
the following:

Anmual Reports on the Section of Locomotive Inspecticn,
1961 through 1965. ‘

Accident Report Bulletins, 1961 to present.
National Transportation Safety Board Reports, 1961 to present.
Annual Statistical Summaries, 1961 to present.
Iocomotive Inspection Reports, 1961 to present (if applicable).
Identify and extract data relative to locomctive cab acclidents
and categorize data by accident causes. Prepare a summary re-

port identifying the major hazards in locomotive cabs.”

Data contained in this summary report were actually collected
and reviewed from the following sources:

1. The published reports from 1961 to present of investiga-
tions of railroad accidents by the Bureau of Railrcad Safety and the
National Transportation Safety Board. '

Approximately 300 Accident Report Bulletins were reviewed.

2. Additional data relating to these accidents in the file
jackets of the Accident Investigation Branch (Mr. W, McCarthy) of
the Office of Railrocad Safety.

Numerous jackets were pulled and reviewed. It might be noted
that the material in these jackets will be useful in further analysis
of accidents reported in this study by the Committee when considering

the various elements of cab redesign.
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3. The Annual Reports on the Section of Locomotive Inspec-
tion (1961 through 1965).

L. T forms of similar accidents from 1965 to the present date.

Here a comment on these forms is deemed appropriate and per-
tinent. To use these forms for the purpose suggested here was prac=
tically an impossible task. To use a print out of these forms relating
to these cab accidents would only supply the numerical statistics (as
shown on Exhibit G) and these are not classified in the same detail
or definition to compare with information drawn from the Annual Reports.
For example, there is no additional detail that might be pertinent to
the injury. However, probably the more serious, is the ever present
‘possibility of erroneocus coding of the cccurrences by people not always
familiar with happenings on the railroad.

5. The Annual Statistical Summaries from 1961 through 1970
were used in preparing Exhibit A. '

6. Documented scurces from the following railroads visited
for securing supplementary information on cab accidents:

Southern Pacific Transportation Company
Burlington Northern Railrcad

Louisville and Nashville Railroad Company
Southern Railway Company

The railroad documents included telegraphic reports of acci-
dents, T forms and files on specific hazards in locomotive cabs. These
documents included historical summaries and investigations of the
causes of accidents.

Eight days were spent on these railrocads, during which time
some thousands of such reports were perused for data that could be
useful in this report. :



COMMENTS ON EXHIBITS

EXHIBIT A

- The train accident statistics tabulated in Exhibit A present
a background for the atudy involving head-on, rear-end and side colli-
sions, derailments and train-truck accidents, Over the 10 year period
there were a total of 381 rear-end, 251 head-on and §2 side collisions.
The documents reviewed in detail in this study cover 85 rear-end, 71
head-on and 27 side collisions or about 25% of the total cases tabulated.
There were a total of 38 derailments reviewed also.

However, the catastrophic severity of the cases under study
is reflected in the fact that they account for 155 of the total 232
fatalities tabulated or about 67%, which would indicate that the base
used for this study is broad enough to certify its wvalidity.

Not under consideration, but certainly of more than passing
interest, is the increasing trend over the ten year period in the
number of train accidents, casualties and the costs of damage of
these accidents. The ratio of train accidents to million locomotive
and motor train miles also reflects this, having increased from 4.h6
“in 1961 to 9.65 in 1970, In view of this, the importance of the con-
sideration of the data in this study for the necessary improvements
in locomotive cab design and environment takes on added significance.

EXHIBITS B, C, D, E AND F

These exhibits cover the 282 cases reviewed of head-on colli-
sions, rear-end collisions, derailment/side collisions, derailments
and train-truck collisions at highway crossings occurring between
January 1961 and June 1972. The documents used included the published
reports of investigations of these accidents by the appropriate govern-
mental agencies, some of the file jackets of the FRA investigations,
- and in some cases, the railroad files themselves. The occurrences are
identified as to date, location and the railroad involved. Where known,
the impact or closing speed is shown and the type of unit involved.
The casualties as to type and location are tabulated. A brief state-
ment regarding damege to the units and cause of the accident completes
the data. While the statement of damage is not given in explicit
detail, data is sufficient to indicate the vulnerability of the posi-
tion of the cab occupants in these accidents.

EXHIBIT B - HEAD-END COLLISIONS

This type of accident can be designated generally as having
the greatest potential for aggregate destructive forces, with the two
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heavy and virtually solid motive power combinations moving towards
each other, meeting at substantially high closing speeds. The mass
of the trains behind the lccomotives tends to compound the kinetic
energy through the draft gear compressions at impact.

Seventy~one head-end collisions are tabulated, which resulted
in 52 fatalities in locomotive cabs, 7 in caboose (or in train, as
passenger train) and 4 from alighting off the units.

The severity of destruction of the impacting units is re-
flected in the fatalities. The median closing speed (of speeds that
range from 7 to 85 mph) at impact, averages out at 35 mph, and 75%
of the fatalities in the conircl compartments in head-on collisions
occurred at speeds above this mediam, In each of these cases, the
leading units were generally destroyed or heavily damaged, with the
cab most often crushed, democlished or wiped out. In other cases,
such potentially movable appurtenances as seats, control stands, etc.,
were generally found torn loose and lying on the flcoor, all potential
agents of injury and fatality to the cab occupants. In some cases,
there have been instances of over-riding of one unit by another or by
cars in the train. Where pictures of these collisions were available
for review, it was noted that the collision forces generally tended
to divert the units laterally. In some instances, where curves were
involved, the diversion was noted to have been directed toward the
inside of the curve,

EXHIBIT C - REAR-END COLLISIONS

In rear-end collisions the total destructive forces from the
kinetic energy of the trains involved may not attain the magnitude of
head-on collisions because in most instances one of the trains involved
is standing, the nature or direction of these forces is still devasta- .
ting, not only to the caboose or cars struck, but alsc to the impacting
locomotive. Here the road-switcher type of unit with the short, low
hood presents a particularly vulnerable control compartment, which in
many of the cases reviewed had been crushed, demolished or wiped out
by the over-riding underframe of the caboose or car struck.

Eighty-five occurrences of rear-end collisions were reviewed
in which 84 fatalities occurred. Of the instances where fatalities
in the cab occurred, 50% are specifically nocted to have had an cver-
ride of the control compartment by the caboose or car, Of the 36
accidents where fatalities in the cabd occurred, 29 involved the des-
truction, crushing and demolishing of the cab, and in the other cases
heavy damage to the units was noted.

This vulnerability of the control compartment points to the
urgent need for new design considerations to mitigate this danger to
cab occupants in rear-end collisions, especially from the destruc-
tive over-riding by the other equipment. Compounding this urgency
is the significant rising trend of rear-end collisions as indicated

in Exhibit A.
o 19



EXHTBIT D - DERATIMENTS/SIDE COLLISIONS

Here are tabulated 27 instances of accidents where the collision
forces are of a glancing direction, generally occurring when a passing
train strikes a derailed piece of equipment on adjacent track or cutting
into a train on the main line while exiting from a siding (or vice-versa).
While the ratic of fatalities to incidents here is less proportionate,
nevertheless, these occurrences need to be analyzed and considered in
any redesign of the locomotive control compartment.

EOIEBIT E - DERATIMENTS

This tabulation of 39 derailments includes those derailments
resulting from trains running at excessive or, in some cases, uncon-
trolled speeds into restricted curves or turn outs and such cases as
trains running into slides, washouts and similar track disturbances.

Obviously, it is not possible to design a cab structure to
withstand all manner of destructive force, but, again, an analysis
of these accidents also reguires consideration in the cab design
study.

EXHIBIT F - TRAIN-TRUCK COLLISIONS AT HIGHWAY CROSSINGS

With the ever increasing number and size of highway motor trans-
port truck-trailer combinations, the fatality rate per accident is of
special concern., This is particularly true when truck-trailer combina-
%ions loaded with flammable contents are involved in collisions, Of
the 60 cases reviewed, with a total of 50 fatalities, 18 inveolved truck-
trailers loaded with flammables resulting in 42 fatalities. All the
“on ground” fatalities were of cab occupants who had been subjected
to the flames and had jumped prior to their death. Only in 4 cases
were there any crew members surviving as injured casualties.

To afford more protection to the crew memebers against col-
lision with a truck loaded with flammables, there is a most urgent
need for changes in design of the locomotive control compartment.
Much study will be required to improve this situation.

EXHIBIT G - SELECTED FROM TRAIN SERVICE ACCIDENTS TAKEN FROM THE
STATISTICAL SUMMARIES OF THE FRA ACCIDENT BULLETINS,
NOS. 130 - 139

This exhibit tabulates the casualty statistics from selected
causes as indicated by the code numbers, which are defined in the FRA
"Rules Governing the Monthly Reports of Railroad Accidents". The
caugses selected were taken so as to attempt to portray certain environ-
mental conditions in locomotives resulting in casualtlies. Here it
was virtually impossible to match specific hazardous conditions as
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gathered from the annual reperts or from railroad accident files,
Only code Nos., 5106, 5109 and 5117 were sufficiently definitive to be
identifiable with data gathered from the various other sources used.
The specific cab environment conditions that involved injury and that
could be identified from sources other than these Accident Bulletins
are detailed in FExhibits "H" through "U", together with some detail
as to the nature of cause of the injury. The latter type of informa-
tion is not available from either the Accident Bulletins or the tapes
of key punched T forms.

EXHIBIT H - TRATN ACCIDENTS - HARD COUPLINGS, ROUGH TRACK AND STACK ACTION

These accident cases were gathered chiefly from the accident
files of the railroads visited, and generally involved more or less
minor injuries to the cab occupants as a result of their having come
into severe contact with some part or appurtenance of the cab. Iden-
tification by date cof cccurrence and the railrcad involved is given,
as well as a brief description of the accident, and, where known, the
coupling or contact speed is included. In many of the cases, these
injuries shown do not classify as reportable injuries under the FRA
standard definition. :

It is obvious that the cases tabulated are only a fragmentary
representation of the total that occur on all the railroads. Only 65
cases resulting in 67 injuries are listed, and practically all have
occurred in yard service. The consideration of these accidents is
deemed desirable, in view of the increase in the number of yard acci-
dents, as shown in Exhibit A, from 682 in 1961 to 1426 in 1970, Since
the injuries shown in Exhibit H have occurred in the cab, they appro-
priately need to be considered in the study of a redesign of the cab
environment.

| CAB ENVIRONMENT INVOLVING INJURY
EXHIBITS I THROUGH U

These thirteen exhibits list a total of 511 accidents resulting
in 520 injuries sustained from coming in contact with various items
of cab furniture, fixtures and appurtenances comprising cab environ-
ment, including eye injuries, as well as the contamination of the cab
air by fumes and gases., Information obtained from the four railroads
visited was very useful in augmenting the data from the FRA records.
It should be noted that the depth of information secured from the rail-
roads includes many cases that do not classify as reportable injuries
as per the FRA definition of the term.

It must also be noted that the cases listed herein are by no
means the total number of such incidents, TLack of time precluded
visiting more railroads and obtaining greater depth in data collection.
However, there is sufficient data to indicate which conditicons existing
in cabs need tc be considered in the redesign of the cab to improve
cab environment,
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EXHIBIT T - INJURIES FROM CAB DOORS AND LATCHES

Here are tabulated 148 cases, involving 148 instances where
the cab occupants sustained injury, mostly to fingers from their being
closed in cab doors. 1In some cases, defective equipment was found to
be responsible, while employee carelessness heads the list of causes.
But whether it be defective equipment or careless placement of hands
and fingers in the doorways that results in the accident, ard in view
of the large number of such incidents, consideration must be given to
the improvement of the means cf closing door openings in the cabs.
Whatever form the redesign of cab doors may take, it is not the only
feature to concider. Sealing the door openings adequately against the
intrusion of the elements and flammable liquids from collisions with
trucks, as well as providing a safe means of entrance and exit, should
alsc be ameng the design requisites.

Mention here is made of a modification adopted in 1963 by the
Southern Pacific Co. consisting of squaring off the end of the sloping
handle to close the door instead of letting it slam closed, However,
even with this modification, there still remain close dimensions between
a closing door and the door frame.

EXHIBIT J - INJURIES FRCM CAB SEATS, ARM AND BACK RESTS

This exhibit tabulates the next largest source of accidents in
the cab, 101, with a like number of inJjuries. However, in contrast to
Exhibit I, practically all these injuries resulted from some defective
condition of the cab seat or seat support, arm or back rest. While
in most instances this was the result of improper or inadequate repairs,
the fact that seats require all too frequent repair attention indicates
that a better and safer seat should be designed. Attention should be
given in such redesign to securing a seat substantially enough so as
to keep it from becoming “"projectile" during a collision, as well as
providing better security against injury toc the cccupant during the
normal course of his operation of the unit. The proper physical sup-
port to the body to prevent undue tiring of the occupant should be
subject of more research.

EXHIBIT X - INJURTES FROM CAB WINDOWS

This exhibit 1lists two different injury categories, both of
which require further attention from designers of control compartments,
In the first catefory, there are 19 cases of injury from cab windows
and window mechanism defects. These range from sticking cab windows
due to worn runners to window and window panes falling into the cab,
All of these are maintenance problems, but the redesign of the cab
should incorporate an improved window placement, as well as the consi-
deration of an improved impact resisting glass pane to eliminate the
possibility of foreign cbjects being thrown through the w1ndow, of

which there are 1L cases listed.



EXHIBIT L - INJURIES FROM STRIKING APPURTENANCES IN CAB

These are not all the cases of such injury but of the 18 cases
listed in this category, it would appear difficult, if not impossible,
to design against all the situations involved in suchk injuries. How-
ever, when the cab of a locomotive is entered, the number of projec-
tions and obstacles that exist are so obvicus, that even on a standing
unit, the occupant must thread his way about. Without going into
further detail, there is much room for improvement in the design of
the interior of the cab to eliminate the projection of appurtenances
from walls and floors to provide a safer environment.

EXHIBIT M ~ INJURIES FROM FALLING OBJECTS

The 18 cases here listed are by no means a total of such occur-
rences. The redesign of the cgb should provide space for locating such
objects as radlos and fire extinguishers and other loose apparatus into
appropriate recesses.

EXHIBIT W - INJURIES FROM WATER COOLERS

The 15 cases of injuries from water coolers likewise do not
inelude all such accidents. One-third of the injuries listed came
from broken water bottles, seven cases came from carrying or lifting
the water cooler in the cab, while in one case, the entire water cooler
and frame turned over. The water coocler impedes free movement of the
cab occupant, The redesign of the cab should incorporate the conside-
ration of a more suitable location for this sppurtenance.

EXHIBIT O - INJURIES FRCM TRIPS ON OBSTRUCTIONS I CAB OR NOSE

Again the paucity of cases does not reflect the true number
of conditions obtaining in this category. Six of the seven cases
occurred on fixed objects in the cab and on the cab floocr. These
potential sources of injury should be considered in the total cab
redesign.

EXHIBIT P - INJURIES FROM TRAP DOORS AND CPENINGS IN CAB FIOOR

It is obvious that accidents such as these are avoldable as,
indeed, most of those already reviewed are. However, the small number
of these cases again does not indicate the true number of these occur-
rences. Furthermore, if the cab is to be designed tight against the
intrusicn of flammaebles from an outside source, the design should pro-
vide for no trap doors in the floor of the cab or nose.
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IXHIBIT Q - INJURIES FROM CAB HEATERS

Accidents reported here likewise shculd not have happened, how-
ever, it must be pointed out that a better, more efficient methed of
heating can be designed intc the more ideal cab,

EXHIBIT R - SLIPS AND FALLS ON CAB FLOORS AND STEPS AND NOSE COMPARTMENTS

In practically all the 32 cases reported here some foreign sub-
stance on the floor or steps resulted in the slip and fall. This appears
to be a matter of "good housekeeping", but there remains a responsibility
to design a floor which is more slip resistant and which can be easily
cleaned without excessive cost.

EXHIBIT S - INJURIES WITHIN CAB RESULTING FRCM BRAKE AND BRAKE
EQUIPMENT DEFECTS

These 26 cases (and, llkeW1se there are more than reported
here) are cited as another area for con51derat10n in the cab environ-
ment, similar to those listed in Exhibits H, L and O.

EXHIBIT T - FUMES, SMOKE AND GAS IN CAB

The 30 cases reported here, as well as other similar complaints
not reaching this report, very properly belong in a study concerning
improved cab enviromment. The proper maintenance of the engine systems
is a vital but partial response to this question, as malfuncticns can
develop enroute that result in the conditions here reported, and which
must be avoided.

EXHIBIT U - EYE INJURIES

Several notes should be made of the 66 cases cited in this
exhibit., First, all d4id not result in injury in the standard difini-
tion of the term: second, they are from.records of only four railrcads;
and third, they only cover a span of 2— vears. The condition of a
foreign partlcle in the eye cannot always be corrected immediately,
and the discomfort toc the cab occupant can have an adverse effect on
the efficiency and effectiveness of the employee's performance for the
ensuing period of service on the trip or shift.
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OTHER CONDITIONS

Other conditions were noted during this document search, including
the effect of noise cn cab occupants, While only two cases of extreme
pain to the ears were found, the noise problem is known to exist in all
units., The locomotive bullders have been making an effort to better
insulate the cab compartment against noise, but even so, it is admitied
that the neise level in the cab reaches 85 decibels with the heater
ghut off. This environmental condition warrants further improvement.

Other conditions of ceb environment that are more intangible
but certainly known to affect the cab occupant adversely are vibratiocn,
monotony of sound, etc. The study of cab redesign to provide a safer
environment for the locomotive operator must include these physiologi-
cal and psychological studies by appropriate technology, including the
use of a simulator where actual locomotive operations can be repeated
and duplicated under varying conditions.
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Exhipit H-1

TRAIN ACCIDENTS

INJURTES FROM HARD COUPLINGS, ROUGH TRACK AND STLACK ACTION

Case
No. Date
HARD COUPLINGS
1. 6-22-72
2. 6-11-62
3. 5-15-72
L. L-26-72
5. L_16-72
6. Lh-L-72
7. 2-25-72
8. 2-12-72
9. 1-19-72
10, 1-1k-72
11. 12-15-71
12, 12-10-71
13. 12-3-71
14, 10-12-71
15, 10-8-71
16. 7-23-71
17. 6-7-71
18, 6-3-71
19. 6-2-71
20, 5-30-71
21, 5-1-71
22, L-29-71

Railroad

S0U.
Sou.
5.F.
S.P.

B.N.

L.& N,

E.N,

S0U.
B.N.
B.N.
B.N.
R.N,
SQU.
80U,
B.H.

50U,

Remarks

Engineer thrown feorward, cut face.
Engineer thrown from seat.

Engineer fractured cheek bone against
window.

Ingineer's head strueck control panel (7 mph).
Brakeman fell against water cooler (5 mph).

Engineer injured back. |
Brakeman thrown against radio.

Engineer fell from Seat, cut over eye on
window,

Brakeman thrown off seat against radio.
Engineer injured against contrcl panel.
Cut of cars struck engine (5 mph), engineer
fell against wall; conductor knocked
down in cab.
Engineer struck face against window frame.

Engineer knocked off seat, car ran against
engine (12 mph)

Switchman fell against cooler (4 mph)
Engineer injured back,

Engineer knocked from seat.

Engineer injured back, jolted from seat.
Engineer injured elbow on control stand.
Engineer injured neck (3 mph).

Brakeman struck head on cab door.

Engineer injured, Jjarred off seat,

Brakeman jumped before engine struck cars
(12 mph); fractured leg.



Exhibit H-2

Case
No, Date Railroad Remarks

23. 4-15-71 B.N. Engineer knocked down when shoved cars
into standing cut of cars at 8 mph.

oh, 1-20-T1 SQU. Unexpected coupling (10 mph), engineer
brushed forehead against window.

25. 1-8-71 B.N. Hostler sustained whiplash injury.

26. 1-4-71 B.N. Engineer jarred off seat, injured.

27 12-12-70 B.N. Engineer struck head on window when 2
cuts of cars were shoved together (10 mph).

28. 12-18-70 B.N. Engineer sustained back injury.

2g. 11-18-70 B.N. Engineer injured when forced into back
rest of seat.

30. 9-22-70 B.N. Engineer sustained strained back.

31. 9-14-70 B.N, Switchman sustained injury when thrown
into seat.

32, 9-9-70 B.N. Engineer sustained strained back.

33. 9-5-70 S0U. Trainman jumped from Engine at 20 mph,
thinking collision with cut of cars
was occurring, fractured ankle.

3k, 7-16-70 S0U., Coupling at 6 mph threw switchman off step.

35. 5-12-70 B.N. Engineer injured when engine struck by
car off hump (9 mph).

36. L-7-70 SOU. Fngineer thrown against window (€ mph).

37. 3-L-70 s0u, Engineer rising from seat, fell into
mirror and strained back (5 mph).

38. 2-14-70 SoU. Employee knocked off engine deck, frac-
tured leg and pelvis (10-12 mph).

39. 2-14-70 L.& N. Fngineer struck head against window frame.

Lo, 1-16-70 SoU. v Fearing hard coupling, conductor jumped
off engine at 10 mph, sustaining back
injury. :

h1. 7-6-69 B.N. Engineer injured hand against control
stand.

ho, 4-23-69 B.N. Switchman injured against seat edge.

#5



Case
No. Date
L3, L-1-69
L, 12-6-68
bs, 9-10-68
L&, 8-22-68
L7. 7-6-68
L8, 3-29-68
Lo, 3-10-68
50. 1-1-68
51. 6-8-66
52. L-21-66
53. L-20-66
53 Cases -- 55
ROUGH TRACK
5L, 10-1h4-71
55. T=15-71
56. 6-19-71
57. 5-15-71
58. 6-23-70
59. 9-20-68

Railroad

B.N,

L.& W.
L.& N,
B.N.

L.& N,

L.& N.

L.& N.

Injuries

30U,

L.& N,

SQuU.,

sSou.

SOU.

Exhibit H-3

Remarks

Engineer injured back,

Engineer injured lip against window.
Engineer and yardman injured.

Switchman fell from cab door against
hard rail.

Engineer knocked down when shoved cars
against standing cars at 8 mph.

Engineer sustained strained back,
Engineer sustained back injury.
Engineer injured when knocked off seat,
Engineer sustained back injury.
Engineer sustained back sprain,

Engineer sustained back injury.

Engineer rising from seat, fell into
throttle stand when engine swayed,

Brakeman injured elbow on window ledge
as engine swayed.

Fireman struck head on column going over
Clinch River bridge.

Conductor bruised back against back of
seat when low place in track cause
fall against seat.

Fireman standing, fell against c¢ab door
when éngine rocked,

Engineer reached for brake, injured hand
when engine rocked.

He



Case
No. Date Railroad
60. 5-6-66 PENNA.
6 Cases -- 6 Injuries
SIACK ACTION
6l1. 8-30-71 L.& N.
62. 5-8-71 S0U,
f3. 10-2-70 S0U
&h. T-7-70 SoU.
65. 1-30-70 SOU.
5 Cases -- 5 Injuries

TOTAL, 65 Cases -- 67 Injuries

Exhibit H-L

Remarks -

Engineer injured on protruding arm rest
hinge when engine lurched.

Switchman knocked against front of
engine cab,

Conductor fell against radio stand.

Conductor fell against side of engine
cab.

Trainman fell against report holder in
cab.

Conductor fell from seat in enginé.

47



Exhibit I-1_

CAB ENVIRCONMENT INVOLVING INJURY

INJURIES FROM CAB DOORS AND TLATCHES

Case
No, Date
FROM FRA RECORDS
1. 10-8-71
2. 9-3-T1
3. 4-28-70
L. 4-19-70
S5e h-1-70
6. 12-21-66
7. 6-15-66
8. 12-19-65
9. 11-28-65
10. 10-13-65
11. 8-25-65
12, 5-8-65’
13. 12-5-64
1b. 11-22-6k4
15. 7-4-62

Reilroad

P.C.
L.& N.

P.C.

T.% P.
1.1,

PENNA,

N.Y.C.

N,Y.C.
I.C.

N-Y.c-

N.Y.C.

3.& M,

E. L.
N.Y.C.

T.& P,

45

Eemarks

Employee injured account top and middle
hinge of cab door broken,

Door closed on employee's hand - lost
first joint of finger.

Engineer injured hand in defective door.

Switchman injured elbow account defec-
tive door latch.

Trainman injured back when fell due to
defective door latch.

Employee injured account door failed to
close securely due to improperly adjusted
lock keeper.

Employee injured wrist account rotary mo-
tion of latch handle restricted accu-
mulated dirt and rust, '

Empioyee injured account door latch
handle and assembly separated from door.

Enployee injured account defective door
latch prevented opening of door.

Employee injured account door latch
handle and assembly separated from
door.

Employee injured account defective door
latch due to lateh assembly missing.

Employee injured account undesired trap
door copening due to defective latch
apring,

Enployee crushed finger c¢losing nose door-
defective hinge and latch.

Employee fell to ground when cab door
lock body failed. )

Employee injured hand due to defective
spring latch on cab door to nose
compartment.



Case
No. Date Railroad
16. 4-7-62 E.L.
17. 10-13-61 M.K.T.
18. 8-23-61 S.P.
19. 8-7-61 M.K.T.
20. 7-30-61 C.R.I.& P.
21, 7-24-61 N.Y.C.
22, 10-27-60 S.P.
23, 10-19-60 St.L.& S.F.
FROM RATIROAD FILES
2k, 6-9-72 1.& N.
o5, 5.28-72 L.& N.
26. 3-13-70 L.& N.
o7, 10-10-69  L.& N.
28, 5-28-67 L.& N,
29, 6-15-72 B.N.
30. 1-25-72 B.N.
31, 6-6-71 B.N,
32. 5-5-T1 B.N.

Exhibit I-2

Remarks

Employee injured when door latch handle
came loose from door.

Employee injured account insufficient
clearance around door latch handle.

Employee injured account cab door latch
imoperative.

Employee injured tripping over stick
holding dcor open due to door opening
cateh missing.

Employee injured opening cab door that
was stuck due tec defective door latch

assembly,

Employee injured when cab door latch
handle separated from door,

Employee injured when cab door opened
unexpectedly due to improper cab door
latch handle.

Employee injured when cab door would not
remain closed due to broken latch.

Wind blew door closed on employee's hand.

Suction from cooling fans pulled cab to
engine room door closed on employee's
hand.

Cab door was closed on employee's hand.

Employee had hand caught in door frame
when another employee closed docr.

Cab door was closed on employee’s hand.

Electric cabinet door in cab came loose,
fracturing employee's finger.

Cab docer was closed on employee's hand.
Wind blew door shut on employee's hand.

Cab door was closed on employee's hand.

Y



Case

No. Date
33. 5-1-T71
3k, 4-21-71
35,0 3-2-71
36. 1-2-71
37. 11-7-70
38, 9-25-70
39. 7-25-70
Lo, 6-16-70
L1, L-2-70
Le, 12-6-68
L3, 9-25-68
Ly, 3-27-68
Ls, T~5=-72
46, 7-2-72
L7, T7-2-72
L8, Lo7-72
4o, 4-g9-72
50. 2-20-T72
51. 2-17-72
52. 2-17-72

Railroad

B.N.

B.N.

B.N,

B.N.

B.N.

B.U.

B.N.
B.N.

B.N.

C.B.& Q.

C.B.& Q.

C.B.& Q.

S0U.,

SoU,

50U,

S0U.

S0U.

SCoU.

80U,

S0U.

Exhibit I-3

Remarks:
Cab door was c¢losed cn employee's hand.

Employee injured account nose dcor hard
to open.

Cab door opened suddenly striking employee's
head against louvers.

While closing cab door employee fell to
ground.

Employee caught finger in door being closed.

Euployee departing from cab, closed door
on his finger.

Cab door was closed on employee's hand.
(same as above)

cab door was closed on employee's hand,
severing end of finger.

Employee closed nose door on foot,

Wind blew cab door cleosed on employee's
hand. .

Employee caught hand in cab door he was
closing.

Wind blew cab door closed on employee's
finger.

Employee sustained injured finger when
cab door was closed.

Employee injured when stuck door opened
suddenly.

Employee had fingers injured when door
was closed by motion of unit.

Employee closed door on another employee’s
hand.

Employee closed door on own hand.

Employee caught hand between cab door
and engine hood.

Cab door was cleosed on employee's hand.

20



Exhibit I-k

Case :

No. Date Railroad Remarks

53. 2=3=72 sS0u, Cab door was closed on employee's hand.

s, 12-2h-71 SOU. > Cab door fell off on employee's foot
when being opened.

55. 12-8-71 S0U. Cab door hung on outside latch - when
pulled, it closed suddenly on employee's
hand,

56, 12-6-71 Sou. Wind blew cab door closed on employee's
hand.

57. 10-21-71 sSou, Cab door closed behind employee entering
cab gtriking a following employee in
mouth.

58. 10-10-71 S0U. Employee closed door on own hand..

59. 10-7-71 s0U, Employee entering cab was struck in mouth
by latch handle as door opened.

60. 9-17-71 sou, Cab door swung open injuring employee,

6l. 9-4-71 S0U. Enmployee turning latch handle, cut finger
on protruding screw.

02. 8-11-71 S0U. Cab door slammed closed on empleoyee's hand.

63. T-9-71 SCoU. Cab door was closed in employee's hand,

6l 7-5-71 SouU, (same as above)

65. 6-19-71 SOU. Cab door was closed on employee's finger.

66. 6-13-71 sou, (same as &bove)

67. 6-2-T1 SOU. Glass in door shattered when slammed closed,
injuring employee's eye.

68. 5<14-71 SQU. Cab door was closed on employee's hand,

69. 2:3-71 soU, Employee closed door on own hand, ampu-
tating finger.

70. 1-6-71 sou, Employee closed door on own hand.

71. 1-5-71 3cu. Fmployee closed door on own hand, ampu-
tating lst joint of ring finger.

72. 12-24-70 sou. Employee closed door on own finger,

T3. 11-12-70 S0U. Employee clesed door on own hand.

Sl



Case

No. Date

7k, 11-h-70
75. 10-23-70
76. 10-19-70
77. 10-12-70
78. 10-11-70
79. 10-2-70
80. 9-30-70
81?. 7-12-70
82, T-9-70
83. 6-25-70
8L, 6-2L-70
8s5. 6-1L-70
86, 6-12-70
87. 6-3-70
88, 5-12-70
89. L-14-70
90. 3=-30-70
91. 6-30-72
92, 3-10-72
93. 3-1-72
gk, 2.28-72

Railroad

SOU.
sou,

SCU,

20U,

Sou.

S0U.

SCU.
S0ou,
SQu.
S0U.
S0U,

S0U.

s0u.

S0U.

sqU.

S0U.

S5.P.

5.P.

Exhibit I-5

Remarks.
Employee closed door on own hand.
(same as above)

Employee following another through door,
had door strike him in head,

Motion of unit closed door on employee's
fingers,

Door from cab to enginer room closed on
employee's fingers.

Cab door swung back and closed on employee's
fingers.

Employee closed door on own hand.
Employee closed door on cwn finger.
Cab door was ¢losed on employee's hand.
Employee injured elbow on cab door.
Employee closed dcor on own finger.

Wind blew cab door closed on employee's
hand,

Employee closed door on own fingers.

cab door slammed shut on employee's hand
when unit was stopped.

Employee struck knee on door facing.

Employee following ancther through door,
docr swung back clesed on finger.

Employee fell when cab door that was hard
to open, opened suddenly.

Employee bruised thumb reaching for door
lateh handle.

Employee sprained wrist trying to open
Jammed door.

Wind slammed door cleosed on employee's
fingers.

Employee closed docr on own hand.

Bl



Exhitit I-6

Case
No. Date Railroad Remarks
S5. 11-12-71 S.P. Employee closed door on own finger.
98. 7-21-71 S.P. Cab door was swung closed on employee's
finger by braking action.
gt. 11-14-70 S.P. Employee pulled door shut on own finger.
98. 8-3-70 S.P. Employee closed cab door on own finger.
g99. 6-20-68 S.P. Employee had finger caugth in door when
‘ closed.

100. 6-L-68 S.P. Employee had finger injured when engine
rocm pressure caused door to fly open
into cab.

101, 6-7-68 S.P. Cab door was closed on employee's thumb
when wind caught it.

102, 5-15-68 8.7, Cab door blew open due to defective latch;
when wind caught decor and closed it again,
door closed on employee's finger.

103. 5-L-68 S.P. Cab door was closed on emplcyee's thumb,

10k, L-17-68 S.P, Employee closed door on own finger.

105. 3-20-68 S.P, Employee closed door on own hand.

106. 1-17-68 S.P. - Wind caught cab door slamming it closed
on employee, jamming elbow.

107. 12-10-67 S.P. Employee closed door to steam generator
compartment on cwn thumb.

108. 12-13-67 S.P. Employee closed engine room to cab door
on own finger.

109, 11-17-67 S.F. : Cab door was closed on employee’'s fingers.

110. 11-5-67 S.F. Employee closed door to steam generator
compartment on own fingexr.

111. 2-26-68 S.E. Employee closed door on thumb.

112, 10-2-67 S.P, Employee closed door on hand.

113. 9-17-67 S.P. Employee closed door on hand.

11k, 9-2-67 S.P. Fmployee closed door by cateh closing

door on hand.

53



Case

No. Date
115. 8-21-67
116. 7-29-67
117. 5-28-67
118. 5-26-67
119. h-23-67
120. L-22-67
121, 3-9-67
122, L-7-67
123. 4-3-67
12k, o-6-6T7
125. 1-28-67
126. 1-19-67
127, 1-16-67
128, 1-15-67
129, 6-25-66
130. 6-18-66
131. 5-25-66
132, 5-15-66
133. 12-1-64
134, 10-22-64

Railroad

5.P.

S.P.
S.P.
S.P.
5.P,

S.P.

5.P.
S.P.

3.P.

S.P.

S.P.

3.7,
5.P.
S.P.
S.P.

S.P.
S.P.

S.F.

8.F.

S.F.

Bxhibit I-7

Remarks
Employee slammed door on own finger.

Employee's finger caught on door latch
and smashed against safety latch.

Employee caught finger in hinged edge
of door,

Employee caught finger between cab door
and door frame.

Employee closed cab door on another
employee's finger.

Cab dcor clecsed on employee's hand,

Wind blew cab door closed on employee's
hand.

Cab door was closed on employee's hand
when ccupling was made.

Employee closed door on finger.

Cab door cpened suddenly striking employee
on elbow,

Cab door closed on employee's finger;

Employee caught finger between latch and
door when closing door.

Employee cleosed door without using latch
handle, catching finger between door
and frame, amputating same at first joint.

Fmployee closed nose door on foot.

Employee closed door on hand at hinged
edge of door frame.

Cab door closed on employee's hand.
Employee closed cab door con hand.

Employee closed cab door on hand when hand
glipped off latch handle.

Cab door slammed closed on employee's hand.

Cab door closed on employee's hand.

5y



Case
No.

Date

135.
136.
137.
138.
139.
140.
1h1,
1h2.
143,
1hk,
145.
146,
1L7,
148,

g-22-6l4
7-23-6L
7-8-64

1964

Railroad

S.F.
S.P.

S.P.

148 Cases -- 148 Injuries

55

Exhibit I-8

Remarks

Cab door closed on employee's fingers.
Cab door closed on employee's fingers.

Cab door slammed on employee's fingers.

Eleven more cases indicated as having
occured in 1964 - with no further
details given.



Case
No. Date
FROM FRA FILES
1 1-20-72
2 12-26-71
3 11-19-71
L 11-11-71
5 9-15-71
6 6-2-71
7 3-13-70
8 2-27-70
9 1-14-70
10 5-13-66
11 1-8-66
12 12-21-65

Exhibit J-1

CAB ENVIRONMENT INVOLVING INJURY

INJURIES FROM

CAB SEATS, ARM AND BACK RESTS

Railroad

C.& N.W,

C.R.I.&P.

PA

PA

TRR 5t.L.

Remarks

Seat was set up on last notch where it
could not be locked by pin. When slack
ran out, seat came ocut of pedestal and
engineer fell with seat.

Fireman's seat turned over with occupant -
account Bolt missing that retains cylin-
drical spring loaded male pedestal inside
the support columm.

Seat cushion frame separated from locking
lug account defective weld.

Cab seat back rest adjusting pin brcke
allowing back rest to drop backward.

When undesired emergency occurred, cab
seat pulled out of place and engineer
fell backward with seat. Had been inade-
gquately secured by 6 screws, 3 of which
pulled out and 3 partly sheared.

Center cab seat not securely fastened to
floor, Instead of 6 - 3" bolts, 3/8"x11"
lag screws were used. Seat had been repo-
gitioned in 3 different locations. Seat
fell over with occupant,

Cab seat failure injured fireman.

Cab seat failure injured engineer,

Cab seat failure injured switch foreman.
Defective hardwood base of cab seat failed
to hold back rest bracket screws and

back rest fell backward.

Broken hinge in seat supporting leg caused
seat to collapse.

Failure of both sides of cab seat back
rest cuased back rest to fall with
occupant

6



. Case
No. Date
13 12-11-65
14 11-7-65
15 9-27-65
16 ‘7-25-65
17 6-24-65
18 6-23-65
19 L-9-65
20 3-17-€5
21 1-21-65
e 12-21-6kL
23 12-13-64
2L 12-11-64
25 11-21-64
26 11-L-pL
27 10-11-6k4
o8 9-26-6Y4
29 9-10-6L
30 B8-13-64

Railroad

S0U
B& O
P4
NYC
S.F.
B&M
B&O
NYC

P & LE

Sou

B&M
MYC

Gr. Nor.
Mo. Pac.
S0U

PA

D. & R.G.W.

EA

1

Exhibit J-2

Remarks

Failure of weld caused back rest to sepa-
rate from seat frame.

Fajlure of cab seat back rest caused
fall.

Screws missing from hinged support caused
seat to collapse.

Employee was thrown to floor when back
rest index pin brcke.

Cab seat Lroke off due to failure of weld
in plate that supports cusshion,

Failure of weld at cab seet locking on
bottom of cushion frame caused seat to
fall with occupant.

Cab seat pedestal broke loose from floor.

Cab seat back rest positioning device
failed, and back rest fell backward.

Screws fastening cab seat to floor loose
and missing and seat coverturned.

Cab seat back rest of faulty design failed.

Failure of cab seat post due to defective
weld.

Weld failure of back rest frame caused
back rest to fall backward.

Cab seat back rest failed.

Wood screws fastening cushion to seat
base pulled cut allowing seat cushion
and back rest to fall backward.

Cab seat pulled loose from floor and fell
over.

Defective seat locking device permitted
undesired movement of seat at impact.

Cab seat failed account faulty repair of
previous defective swivel pin.

Defective hinge pivot securing back of
cab seat to the wall allowed seat to
collapse,



Case

No. Date

31 7-12-6k
32 7-6-6k
33 6-16-6kL
34 6-L-6L
35 5-19-6L
36 3-12-6L
37 2-17-6k
38 2-3-6k
39 12-18-63
Lo 11-30-63
L1 11-14-63
Lo §-18-63
L3 7-1-63
L 6-28-63
45 P-1-63

Railroad

PA

NYC

Union

Union

PA

PA

PA

&M

Sou.Pac.

Wabash

NYC

Mo .Kans,Tex,

B&M

New Haven

Wabash

5%

Exhibit __ 1.9

Remarks

Cab seat back rest came detached from
back rest frame due to missing screws.

Weld failure of back rest frame caused
back rest to fall backward,

Defective seat elevating device became
disengaged permitting seat to fall from
maximum to minimum height, spring and
locking pin missing.

Defective seat elevating device became
disengaged permitting seat to fall from
maximum to minimum height, spring and
locking pin missing. #33 and #3U4 are for
the same locomotive.

Defective securing seat base column to
base plate and loose bolts permitted
seat tc tip backward.

Wood screws fastening cab seat pedestal
base to floor pulled out permitting seat

%o overturn.

Wood screws fastening hinge of folding leg

of seat pulled out causing seat to collapse.

Wood screws fastening cab seat cushion to

seat pulled out permitting seat to overturn.

Cab seat broke due to ineffective welding

of seat cushion plate to supporting coclumn.

Seat not secured by locking pin, swiveled
around by slack action injuring occupant.

Employee suffered injury trying to adjust
an improperly assembled seat.

Cab seat cushion and back rest attached
to pedestal with wood screws became
separated.

Cab seat pedestal failed.

Cab seat falled at seat post.

Cab seat back rest positioning device
failed.



Case

No. Date

L6 - 1-19-63
L7 8-30-62
L8 8-7-62
Lo 7-30-62
50 6-22-62
51 5-18-62
52 5-13-62
53 L-7-62
54 3-2-62
55 2-25-62
56 }2~17-62
57 1-15-62
58 12-18-61
59 12-4-61
60 12-1-61
é1 10-21-61
62 9-5-61

Railroad

NYC

NYC

NYC

NYC

NYe

C.& N.W.

Union Pac,

Pitts&Lake E.

50U

C.& N.W.

NYC

New Haven

B&M

B&M

IL Cent.

K.C.8.

NYC

Exhibit J-h

Remarks

Cab seat gave way at weld causing failure
and injury.

Cab seat collapsed due to defective sup-
porting assembly.

Cab seat back rest failed due to defective
swivel pins.

Failure of cab seat back rest due to de-
fective swivel pins.

Employee fell to floor due to improperly
secured cab seat,

Employee fell to floor due to cab seat not
secured to pedestal,

Employee fell backward due to cab seat
back rest failure.

Cab seat failed due to defective weld.

Cab seat and cushion came separated from
pedestal.

Cab seat and cushion and back rest came
separated from pedestal.

Cgb seat back rest broke away from seat
and fell to floor.

Cab seat failed due to missing and defec-
tive swivel plate clamps.

Cab seat failed due to broken bolt at
mounting bracket attaching seat frame to
wall. ‘

Cab seat back rest dropped down due to
lLoose and missing screws.

Cab seat failed due to defective weld.

Cab seat detached from pedestal bracket
and fell to floor.

Cab seat failed due to defective adjusting
mechanism.



Case

“No. Date Railroad
63 8-1L4-61 PA
6L 7-23-61 PA
65 5-17-61 B&M
&6 3-2k-61 MO Pac.
67 3-22-61 St.L.-S.F.
68 12-21-60 Sou. Pac.
69 12-18-60 MO Pac.
70 12-16-60 PA
71 12-8-60 NYC

FROM RATLRCAD RECORDS

72 3-7-71 Louis&Nash
73 12-21-70 : :
7h 3-10-70 o n
75 7-31-67 " "
76 8-6-71 Burl.Nor,
77 8-20-70 u n
78 1_9_70 " 1"
79 5-14-72 Sou
80 12-6-T71 u
81 10-24-71 "
82 8-31-71 "

Remarks

Exhibit dJ-5

Cab seat back rest came detached due to
defective hinge brackets.

Cab seat failed due to defective hinge.

Cab seat failed due to defective weld.

Cab seat back rest fell due to positioning
device failing,

Cab seat back rest failed due to improper

repairs.

Cab geat back rest failed due to adjuesting

mechanism failing,

Cab seat came detached from floor due to

improper

Cab seat
improper

Cab seat
to base,

Cab seat
Cab seat
Cab seat

Cab seat

repairs,

back rest
screws,

failed at

collapsed
back rest
back rest

back rest

failed due to use of

weld securing pedestal

with engineer.
broke off.
cushion came loose.

fell of from seatl.

Top of seat box collapsed to bottom.

Cab seat adjusting pin removed and seat

fell.

Cab seat
Employee
Employee
Employee

Employee

0

fell down.

injured adjusting cab seat.

injured reversing seat position.

injured adjusting cab seat.

injured relocating cab seat.



Exhibit J-6

Case
No. Date Railroad Remarks
83 6-11-71 s0u Employee injured on cab seat.
8l Lhop-71 sou Cab seat back rest failed, folding backward.
85 10-23-70 " Employee injured sitting down on back
' rest folded down on seat.
86 9-15-70 " Cab seat back rest fell back due to
defective pin.
87 I 5-2-70 " Employee injured on cab seat.
88 6-20-71 Sou. Pac. Cab seat broke where previously welded to
pedestal due to pocr weld penetration.
89 7-23-70 v " Cab seat pulled locse from seat frame.
90 12-3-68 " " Cab seat broke locse at weld.
91 11-30-68 " " Cab seat slid past stop and fell out of
bracket onto floor.
92 6-10-66 " " Cab seat fell back due to anchor bolts
ccming out.
93 8-7-63 " " Employee injured on cab seat.
gk 3-31-62 " " Employee injured adjusting cab seat.
95 2-19-62 " " Cab seat adjustment device permitted
seat to drop suddenly.
96 1-1-62 " " . Cab seat slipped down.
a7 9-5-61 " " Cab seat collapsed.
. 98 3-13-61 " " Cab seat broke and arm rest injured
employee.
99 10-5-60 n B Cab seat came out of stand and fell
backward.
100 2-26-60 " " Cab seat dropped suddenly due to failure
of adjusting device. '
101 9-5-68 Chi.Burl.& Employee injured on seat edge,

Quincy

101 Cases -- 101 Injuries

o



Exhibit K-1

CAB ENVIRONMENT INVOLVING INJURY

INJURIES FROM CAB WINDOWS

Railroad

Remarks

WINDOW AND MECHANISM DEFECTS

Case

No., Date

1 3-13-72

2 3-1-72

3 12-8-71

L 9-17-71

5 £-13-71
| 6 2-1-71

7 9-21-70

8 7-22-70

9 10-30-69
10 9-8-65
11 8-11-65
12 12-17-64
13 11-10-64
1h 8-26-63
15 B-9-53
16 9-17-62

S0U

MO Pac.

SouU

50U

Penn-Cent,

Employee injured trying to open cab window
when stuck window suddenly released,

Sliding cab window wear plates in slide
worn, window hard to open.

Brakeman injured trying to open stuck
cab window,.

Conductor injured when window fell out
cf runway in cab,

Sliding cab window fell out of runway.

SOU Brakeman injured finger trying to cpen
stuck cab window.

SQU Conductor injured hand opening cab window.

Burl.Nor. Fngineer injured elbow on window frame
edge.

Loui s&Nash Engineer injured finger when caught while
opening cab window,

PA Cab sliding window and frame fell out due
to broken and missing screws.

Spot.Port & Cab sliding window and frame fell out due

Sea. to deteriorated condition.

PA Cab sliding window fell out due to failure
of bolts securing channel.

PA Cab sliding window fell cut due to failure
of bolts securing top runner.

C.& N.W, Feailure of cab window sill arm rest brac-
kets caused employee to fall cut of cab.

B &M Cab sliding window fell out due to defec-
tive window guides.

PA Front cab window fell from wall due to

deteriorated molding.

b



Casge
No. Date Railroad
17 - 9-13-62 NYC
18 2-3-62 MO Pac.
19 1-19-61 8t.L.&S.F.
19 Cases -- 19 Injuries
BROKEN WINDOWS
1 5-17-72 Sou.Pac.
2 2_29f72 1 "
3 2_22_72 11 "
L 1-21-72 woou
5 10-29-71 sou
6 9-21-71 SOU
7 9-12-71 SouU
8 9-8-71 50U
9 T=-T=-T71 Burl.Nor.
10 5-14-71 50U
11 10-8-70 SOU
12 10-2~70 SOU

Remarks

Exhibit

K-2

Employee injured trying to close window

due to bent

and rusty channels.

Rear cab door window pane fell ocut of
door due to improperly fit & applied.

Employee injured on defective cab
window operating mechanism.

Rock thrown up and through window due to
tie wedged in track.

Rock thrown
Rock thrown

Rock thrown

-vandalism,

Rock thrown

Rock thrown
vandalism.

Rock thrown
vandalism.

Rock thrown
vandalism.

Rock thrown
vandalism.

Rock thrown
vandalism.

Rock thrownm
vandalism,

Rock thrown
vandalism.

(b3

through cab window - vandalism,

through cab window - vandalism.

through cab windshield -

into cab windshield

through window into
through window into
through window into
through window into
through window into
through window into

through window into

~-vandalism.

cab -
cab -
cab -
cab -

cab -

cab -

cab -



Case

No. Date

13 '9-7-70
1L 12-22-68

Rajlrcad

SOU

C.B.&Q.

1L Cases -- 14 Injuries

v

Exhibit K-3

Remarks

Rock thrown through window into cab -
vandalism.

Train hit snow drift at 50 mph -
front window in cab broken,



Exhibit L

CAB ENVIRONMENT INVOLVING INJURY

INJURIES FROM

STRIKING APPURTENANCES IN CAB

Case
No. Date Railroad
1 6-7-72 SQU
2 1-30-72 E.L.
3 10-10-71 SouU
i 10-4-71 SOU
5 6-5-71 Burl.Nor,
6 10-20-70 SOU
7. §-29-70 SQU
8 §-29-70 SCU
g B-15-70 Burl.Nor.
10 7-17-70 SoU
11 £-5-70 souU
12 6-3-T0 SQU
13 5-29-70 SOU
1h 5-12-70 SoU
15 5-13-70 S0U
16 Loplh-70 SOU
17 L-11-70 SouU
18 L-g-70 S0U
18 Cases -- 18 Injuries

Remarks

Engineer adjusting sun visor- hand struck
window, cut thumb

Fireman hurt back going through small
toilet compartment door.

Engineer bruised ledt ankle when struck
it on dead man pedal.

Trainman carrying radio struck knee on cab
step.

Switchman struck knee against fire extin-
guisher. '

Engineer injured removing automatic
brake handle.

Fireman sprained wrist turning rotair
valve.

Trainman injured bumping against train
control apparatus.

Brakeman struck head on top of door frame.

Employee struck head on train control
generator bracket.

Fireman resetting levers, injured hand,

Engineer resetting controls, seal broke,
struck hand on contrcl panel.

Trainman Jabbed in eye by antenna of
pertable radio. '

Engineer struck hand against train con-
trol housing.

Fireman struck hand against control stand.
Engineer struck knee aginst reverse lever,

Engineer struck knee against radio.

Engineer struck hand against control stand.

b5



Exhibit M _

CAB ENVIRONMENT INVOLVING INJURY

INJURIES FRCM FALLING OBJECTS

Cage

No. Date Railroad
1 10-1-71 Sou

2 6-1L-71 sSoU

3 £-12-71 sSou

Lq 3-21-71 S0U

5 8-30-70 30U

6 5-23=-70 ¥X.C.8.

7 3-25-70 L.& N

8 1-5-70 SCU

9 3-19-66 PA

10 10-14-65 M.P

11 7-10-65 NYC

12 7-14-6L C. & E.L.
13 6-12-6hL WAR

14 5-23-64 B.& O.
15 £-18-63 U.P.

16 4-19-63 Ft.W.& D.
i7 L-15-63 N,P.

18 10-20-62 NYC

1B Cases ~- 18 Injuries

Remarks
Engineer

Engineer
bac.

Engineer
Brakeman

Engineer

struck

struck

struck

struck

struck

Fireman injured

head.
Engineer

Brakeman

struck

struck

extinguisher.

by falling fire extinguisher.

by falling control panel

by falling fire extinguisher.
on hand by falling radio.
on hand by falling radio.

when cab awning fell on

on foot by falling radio.

on foot by falling fire

Employee struck by falling ceiling panel.

Employee struck by falling fire extinguisher
due to defective securing latch.

Employee struck by falling fire extinguisher
that was not secured.

Employee struck by falling radio not locked
in securely.

Employee struck by falling number plate
inadequately latched.

Emnloyee struck by falling fire extinguisher,

Employee struck by falling fire extinguisher

due to defective bracket.

Employee struck by falling air horn.

Employee struck by falling fuse and light
bulb container.

Fmployee struck by falling fire extinguisher
installed improperly.

(ol



Exhibit N

CAB ENVIRCONMENT INVOLVING INJURY

INJURIES FFROM WATER COOLERS

Case

No. Date Railroad
1. 1-21-72 T &P

2. 12-22-71 B.N.

3. 11-22-71 B.N .

L, 10-25-71 Sou

S 10-22-71 SQU

6. 8-22-71 SOU

7. 8-3-71 B.N.

8. 6~16-71 SQU

9. 11-30-70 SOU
10, 11-12-70 sou

11, 10-10-70 sou

12. 8-20-70 SoU

13, 8-7-70 SOU

1L, 6-27-T70 AT & SF
15. L-25-64 M.P.

15 Cases -- 15 Injuries

Remarlks

Unsecured drinking water bottle fell
from cooler, broke and cut brakeman.

Switchman injured when water hottle on
enginer broke.

Fireman injured placing water bottle on
cooler when it slipped and broke.

Engineer carrying water cocoler from cab
slipped and fell, injuring foot.

Engineer carrying water cocler into cab
slipped and fell,

Hostler injured carrying water cocler onto
the unit slipped and fell.

Switchman injured when water bottle broke.

Fireman placing water cooler in place in
cab strained back.

Employee struck chin on water cooler bracket.

Engineer while turning rotair valve cut
hand on water cooler bracket.

Engineer injured trying to place water
ccoler on engine.

Engineer injured picking up water cooler
on engine.

Trainman carrying water cooler on engine
slipped and fell,

‘Engineer cut tendon in arm when glass water

bottle broke.

Water cooler overturned - wood screws securing
cooler to cab floor were locse and missing.

b/



Exhibit O

CAB ENVIRONMENT INVOLVING INJURY

INJURIES FROM TRIPS ON OBSTRUCTION IN CAB OR NOSE

Case

No. Date Railroad
1. 4-11-72 S.P.

2, 5-1Lk-71 B.N.

3. 9-14-70 B.N.

b, 8-14-70 B.N.

5. 2-23-70 B.N

6. 5-31-62 N.Y.C.
7. 1-8-61 PENNA.

7 Cases =-- 7 Injuries

Remarks

Conductor tripped on threshold of rear
cab door.

Engineer tripped on 1id of toilet on floor.

Hostler tripped on hand brake stand in
cab.

Engineer tripped on engineers foot rest.
Fireman tripped on dead man control pedal.

Employee tripped on defective cab thres-
hold.

Employee tripped on insecure plate over
hele,

(8



Exhibit P

CAB ENVIRONMENT INVOLVING INJURY

INJURIES FROM TRAP DOORS AND OPENINGS IN CAB FIOOR

Case

No. Date Railroad
1. 12-21-71  B.N,

2. 9-17-71 p.C.

3. 6-9-70 SoU

L. 5-8-70 B.N.

5. 1-2-70 B.N.

6. 6-18-65 C.R.I. & P.
7. 2-15-65 S.P.

8. 8-15-62 C.&N.W.

8 Cases -- 8 Injuries

Remarks

Brakeman used paking hoock to cpen trap
door - hock slipped and door fell on
foot.

Employee opening trap door - door slipped
and struck foot.

Employee caught finger between trap door
and water cooler bracket.

Employee stepped into opening when trap
door had been left cpen.

Employee fell into opening when trap
door had been removed.

Employee fell intc opening when trap
door had failed.

Fmployee struck by unfastened trap door
that fell.

Employee struck by unfastened trap door
that fell.



Exhibit @

CAB ENVIRCNMENT INVOLVING INJURY

INJURTES FROM CAE HEATERS

Case

No. Date Railroad
1. 5-31-72 S0U.

2. Lh-17-72 MIIW,

3. 10-27-70 sS0ou,

I, 9-21-70 S0U,

5. 1-12-70 C.R.I.& P.
6. 1-10-70 P.C.

7. 1-7-70 30U,

8. 1-26-68 S.P.

3. 11-7-60 S.A.L.

QO Cases -- 9 Injuries

Remarks
Engineer injured hand on cab heater wvalve.

Brakeman injured hand sticking fingers
into heater fan.

Brakeman injured hand sticking it through
guard to check fan.

Engineer injured had sticking it into
heater to check 1it.

Fireman burned from ruptured cab heater,

Engineer injured hand in heater fan with
guard missing.

Yardman injured hand in heater fan sticking
finger in to check it.

Fireman injured hand in heater fan sticking
finger in to check it.

Employee injured hand when finger was
caught in heater fan that was not pro-
perly guarded.



Exhibit R-1

CAB ENVIRCNMENT INVOLVING INJURY

SLIPS AND FATLS ON CAB FLOORS AND STEFS AND NOSE COMPARTMENTS

Case
No. Date Railroad Remarks
1. 5-10-72 5.P. Engineer climbing up from nose compart-
‘ ment into cab with shoes wet from wet
floor, slipped on step into cab.
2.w 1-15-72 L.& N. Engineer exiting from cﬁb missed step.
3. 8-27-71 SOU. Brakeman walking out cab door slipped
account oil on shoes and floor.
b, 8-22-71 Sou. Engineer slipped on step from cab to
engine room,
5. 7-11-71 B.N. Employee slipped on oil on floor in nose
compartment,
6. 6-2-71 sou. Employee slipped on step from cab to
engine room.
7. 5-20-71 Sou. | Engineer unlocking cab door lost footing
and fell from top cab step.
8. 5-19-71 SQu. Engineer slipped on fusee con cab floor.
g. 5-15-7T1 sQU. Engineer slipped on oil on cab floor.

10. L-25-71 S0U. Fireman slipped stepping to cab door.

11, 3-10-71 80U, Conductor entering engine cab slipped and
fell when cpening door.

12, 12-21—70 E.L. Engineer descending from cab to nose com-
partment fell account access loader.out
of place and lying on floor.

13,

13. 10-26-70 Sou. Engineer slipped on fusee on cab floor

- and fell.

1k, 10-5-70 SoU. Fireman slipped on chain lying loose on
nose compartment floor.

1. 8-21-70 SQu. Employee slipped on step from cab to
engine room.

16, 3-28-70 A.T.& S.F. Brakeman slipped on defective cab step.

17. 8-7-69 B.N, Engineer slipped on cab floor and fell.

7



Case

No. Date Railroad

18. 12-28-68 B.N.,

19. 11-22-68 B.N.

20. 9-26-65 L.& N,

21, 6£-10-65 N.Y.C.

22, 11-1k-6k A.T.& S.F.

23. 10-27-64 E.L.

2k, 10-16-64 N.H.

25. 9-17-64 PENNA,

26, u-5-6h N.Y.C.

27. 10-18-63 WAB.

28. 6-19-63 L.& N. -

29, 6-3-63 B.%.0.

30. 11-18-61 U.P.

31, 8-15-61 M.K.T.

32. 11-28-60 M.K.T.
32 Cases -- 32 Injuries

Exhibit R-2

Remarks

Fireman slipped on step from cab to
engine room.

Engineer fell descending from cab to nose
compartment.

Engineer slipped on ice on cab flcor.

Brakeman slipped and fell leaving cab
account oil on shoes,

Employee slipped on oil on cab flocor that
had been tracked in.

Employee slipped on oil on step leaving
cab account grease on step.

Employee slipped when leaving cab falling
to ground account oil on shees from
oily walkways.

Employee slipped on oil on cab floor from
ruptured tube of oil guage.

Employee slipped on oil on wooden cab floor.

Employee slipped on water on cab floor:
from leaking water cooler.

Enmployee slipped when opening cab to
engine room door.

Employee slipped on wet cab flocr due to
improper maintenance of door and window
stripping.

Employee slipped on ice on cab floor.

Employee slipped on oil on cab floor.

Employee slipped on water on cab to
engine room step.

JZX



Exhibit B5-1

CAB ENVIRNMENT INVOLVING INJURY

INJURTES WITHIN CAB RESULTING FROM BRAKE & BRAKE EQUIPMENT DEFECTS

= Nate
1. £6-21-66
2. 5-9-66
3. 3-23-66
L, 1-30-66
5. 1-18-66
6. 12-7-65
7. 12-3-65
8. 10-25-65
9. 5-28-65
10, 3-6-65
11. 2-1-65
12, 1-1h-65
13, 10-27-64
1k, 9-L-63
15. 6-6-63
16, h-1-63

Railroad

B.R. of Chi.

N.Y.C.

FENNA,

READ,

N.Y.C.

N.& W,

PENNA.

N.¥Y.C.

PENNA.

N.Y.C.

Remarks

Undesired emergency due to parting of
air hose, loco to car - worn hose head.

Undesired emergency due to parting of
air hose, loco to car - worn hose head.

Undesired emergency due to hard working
automatic brake valve.

Hard working automatic brake valve caused
severe back strain to engineer.

Defective locomotive air bhrake caused
hard coupling.

Inoperative brakes due to blown fuse
in master controller caused colliion.

Undesired emergency due to grounds in con-
trol brake circuit.

Undesired emergency due to defective sanding
switch causing wheel slips.

Train surged forward due to failure of
exclter generator.

Inability to apply brakes from control
unit due to angle cock being closed.
between units resulted in collision.

Undesired brake application actuated by
defective train control system.

Undesired emergency due to excessive leak
from main reservoir sutomatic drain valve.

Undesired emergency due to parting of air
hose, loco to car - worn hose head.

Hard slack action due to defective relay-
air valve,

Hard coupling due to ruptured relayair
valve.diaphragm,

Undesired emergency due to parting of air

r?7fg hose, loco to car - worn hose head.



Case
No. Date
17. 3-21-63
18. 2-20-63
19. 9-17-62
2C. 6-6-62
21, 3-1-62
22, 2-1h-62
23. 1-26-61
eh, 12-8-60
25, 7-31-60
26, 7-15-60

Railreoad

N.Y.C,

PENNA.

N.Y,C.

N.Y.C,

N,Y.C,

PENNA

B.& O.

S.P.

B.& Q,

N.Y.C.

26 Cases -- 30 Injuries

'/

Exhibit §5-2

Remarks

Ineffective lccomotive brakes resulted in
collision with bumping post.

Undesired emergency due to defective vent
valve. '

Undesired emergency due to defective ro-
tary valve of automatic brake valve.

Ineffective brakes on locomotive (brakes
cut out) resulted in collision.

Ineffective brakes on locomotive (brakes
cut out) resulted in collision.

Undegired emergency due to low voltage
from defective auto. train stop generator.

Inoperative locomotive air brakes due to
improperly positioned rotair wvalve.

Hard working automatic brake valve due
to inadequate lubrication.

Undesired emergency due to defective
gasket in brake wvalve.

Undesired emergency due to low voltage
from defective auto. train stop generator.



Case
No. Date
1. b- b-13-72
2. h-6-72
3. 2-13-72
L, 6-9-71
5. 9-13-70
6. 2-3-70
7. 5-2-66
8. h-16-66
9. 12-8-65
10. 6-21-65
11. 6-16-65
12. 5-22-65
13. 12-21-6h
1k, 12-3-6L
16. 9-22-6L
17. 7-15-64

Exhibit T-1

CAB ENVIRONMENT INVOLVING INJURY

FUMES, SMOKE AND GAS'IN CAB

Railroad

5.P.

Leh,Val,

5.P.

S0ou,

N.Y.C.

PENNA.

N.Y.C.

N.Y.C.

L.& N.

PENNA.

ST.L.& B.F,

Remarks

Brakeman - inhalation of fumes from
erigine in cab.

Smoke inhalation in cab from fire in
exciter circuit.

Brakeman - inhalation of smoke and fumes
from engine in cab.

Trainman - inhalation of smoke and fumes
from engine in cab.

Engineer - inhalation of fumes from
battery in cab.

Engineer - inhalation of smoke when
motor caught fire.

Inhalation of smoke and fumes from engine
in cab - defective exhaust headers.

Inhalation of fuel fumes in cab from
excessive fuel leakage.

Inhalation of smoke and fumes in cab -~
defective exhaust manifold.

Inhalation of fuel fumes in cab - fuel
leakage from fuel tank.

In halation of fumes in cab - deflective
fuel manifold.

Inhalation of gZas and fumes in cab from
batteries - overcharged and overheated.

Inhalation of gas and fumes in cab from
malfuncticning steam generator.

Inhalation of smoke and fumes in cab
from defective turbocharger.

Inhalation of fumes in céb - acid fumes
from overcharged batteries.

Inhalation of exhaust fumes in cab from
engine - defective exhaust manifolds,



Exhivit T-2

Case
No. Date Railroad Remarks
18. 5-1-6L4 N.Y.C. Inhalation of smoke and fumes in cab
from extinguishing fire in elec. cont.
cabinet.
19. h.13-6k4 WAB. Inhalation of smoke and fumes in cab -
defective power assemblies,
20. 1-8-64 B.& M. Inhalationof smoke and fumes in cab -
defective steam generator.
21. 11-4-63 MIINW, Inhalation of smcke and fumes in cab -
engine exhaust system leaks,
22. 9-12-63 - MIIMW, Inhalation of smoke and fumes in cab -
defective air box cover blew off engine.
23. 1-4-63 N.H. Inhalation of smoke and fumes in cab -
steam heat generator.
2k, 12-10-62 N.H. Inhalation of fumes in cab - defective
' voltage regulator caused batteries to
gas.
25, 12-8-61 M. K.T. Inhalation of exhaust fumes in cab from
engine. )
26, 11-19-61 N.Y.C, Inhalation of exhaust fumes in cab from
engine,
27. 7-17-61 N.H. Inhalation of exhaust fumes in c¢ab from
engine - defective exhaust manifolds,
28. £-15-61 N.Y.C. Inhalation of exhaust fumes in cab from
‘ engine - defective exhaust manifolds.
29. 3-7-61 PENNA. Inhalation of exhaust fumes in cab from
' engine p defective exhaust manifolds.
30. 8-11-60 PENNWA, Inhalaticn of exhaust fumes in cab from
engine - defective exhaust manifolds.
30 Cases -- 35‘Injuries
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Case
No. Date
1. 7-31-72
2. 6-30-T2
3. 5-31-72
L, 5-4-72
5. hoph-72
6. h_i8-72
7. L-8-72
8. 3-22-72
9. 3-3-72
10. 3-3-72
11, 2-23-72
12. 2-21-72
13. 1-27-72
1k, 11-10-71
15. 9-5-71
16. 8-29-71
17. 8-17-71
18. 8.15-71
19, 8-15-71

Exhibit _U-1_

CABR ENVIRCNMENT INVOLVING INJURY

Railroad

L.&N.

S.P.

sS0U,

B.N.

S0u.

B.N.

50U,

80U,

EYE INJURIES

Remarks
Fireman - sand in eye from sanders.

Engineer - sand in eye while looking out
window.

Engineer - metal in eye while looking
cut window.

Engineer - sand in eye whiel looking
ocut window.

Engineer - gand in eye while cleaning
cab with air hose.

Engineer - sand in eye while looking
out window.

(same as above)
(same as above)
(same as above)
Brakeman - (same as above)
Engineer - (same as above)
Fireman - (same as above)
(same as above)

Engineer - sand flew in eye while operating
engine.

Engineer - sand flew in eye while locking
out window.

Conductor - sand flew in eye while in
cab of engine.

Engineer - sand flew in eye while looking,
switching.

Engineer - sand flew in eye.

Cenductor - piece of steel in eye while
in cab of engine.
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Case

No. Date

20. 8-10-71
21, 7-18-71
22. 6-27-71
23. 11-26-70
2k, 11-25-70
25. 11-12-70
26. 11-6-70
o7. 10-19-70
28, 10-1-70
29, 10-1-70
30. 9-27-70
31. 9-23-70
32, 9-16-70
33. 9-14-70
3)"'0 9-9-70
35- 9-6'70
36. 8-15-70
37. 8-13-70
38, 8-12-70
39. 8-10-70

Railroad

80U,

B.N.

50U,

SOU.

50U,
S0U.
30U,

80U.

S0U,

B.N.

S0U.

B.N.

SOU.

30U,

80U,

sS0uU.

SQU.

sou

B.N.

S0U.

7%

Exhibit U-2

Remarks

Brakeman - foreign matter in eye while
in cab of engine.

Engineer - foreign matter in eye while
operating brakes.

Brakeman - rust in eye while in cab of
engine.

Engineer - foreign matter in eye while
cperating engine. :

(same as above)
(same as above)
(same as above)

Trainman - foreign matter in eye while,
riding on engine.

Fireman - eye hit by foreign object.

Engineer - foreign matter in eye while
looking train over.

(same as above)

Engineer - foreign matter in eye while
looking when spreading ballast.

Engineer - foreigh matter in eye while
performing regular duties.

(same as above)

Switchman - foreign matter in eye while
on light engine,

Engineer - foreign matter in eye while
performing regular duties,

Engineer - sand blew in eye while operating
engine.,

Engineer - foreign particle blew in eye.

Brakeman - foreign particle blew in eye
when brake applicetion made.

Engineer - foreign particle blew 1in eye
while operating engine.



Exhibit U-3

Case

No. Date Railroad Remarks

Lo, 8-10-70 SOU, Engineer - foreign matter in eye when
wheel slip light blew out of socket.

b1, 8-5-70 s0U, Fireman - rust blew into eyes.

Lo, 8-4-70 sou., Conductor - sand blew into eyes.

L3, 8-2-70 . SQU. Engineer - foreign particle blew into
eve,

Lk, 7-27-70 SoU. Engineer - foreign particle blew into

- eye while operating engine.

L5, 7-26-T0 sou, (seme az above)

hé. 7-25-T0 sSou. (same as above)

L. 7-24-70 sou., Switchman - sand blew into both eyes.

48, T-22-70 sou, . Engineer - sand blew into eye when leaned
of window to get signal.

Lo, T-5-70 SQU. Engineer - foreign particle blew into eye.

50. 7-L-70 SQu. Engineer - sand btlew in eyes while per-
forming regular duties,

51, 7-4-70 S0, ' Brakeman - sand from engine blew in éyes.

52. 6-27-70 S0U. ' Flagman - foreign object blew in eye
while locking out window over train,

53. 6-24-70 SOU. Engineer - foreign object blew in eye.

5k, 6-22-70 30U. (same as above)

55. 6=T=T0 SoU. (same as above)

56. 5-30-70 s0U, Engineer - foreign object blew in eye
while switching in yard.

57. 5-28-70 S0U, Switchman - foreign object blew in eye
while riding engine.

58, 5-25-70 SOU. Engineer - sand blew into eye.

59. 5-13-70 SOU. (same as above)

60. 5-10-T0 B.N. Engineer - foreign boedy blew in eye

while looking out window.
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Exhibit U~k

Case )

No. Date Rallroad Remarks

61. 541-70 S0U, Engineer - foreign body blew in eye.

62, 4-21-70 B.N, Engineer - foreign body blew in eye while

locking out window,.

63, L-7-70 50U, Engineer - foreign body blew in eye while
locking for signails.

ok, 3-24-70 sou. ‘ Engineer - foreign body blew in eye while
dumping rock.

65. 3-16-70 sSOU. Engineer - foreign body blew in eye while
moving engine.

66, 1-23-69 L.& N, Fireman - foreign body blew in eye while

locking out window.

66 Casses -- 66 Injuries
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