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FOREWORD

The accident described in this report has been designated a major
accident Ly the National Transportation Safety Board under the criteria
established in the Safety Board's regulations,

This report {s based on facts obtatned from an favertigation cone
ducted by the Safety Board.

The conclusions, the determination of protable cause, and the recom-

mendations herein are those of the Safety Roard.
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RATILRGAD ACCIDENT REPORT

Adopted: July 16, 1975

SYNOPSIS

At about 8:19 a.m,, on January 2, 1975, Penn Central commuter train
No. 528 passed a 'stop-and-proceed" signal without stopping and collided
with the rear end of commuter trafu 526 at Botanical Garden Station in
Hew York City. Four cars «f train 526 weve derailed; however, damage to
cars of both trains was minimal., %wo hundred and sixty-five passengers
and empiloyees were injured., Three of the injured persons were admitted
to the hospital and the others were treated and released. There were 34
fractures, 75 whiplash injuries, 51 nose lacerations, and many other
facial lacerations. The trains were those of the Metropolitan Transporta-
tion Authority (MIA), which were being operated by the Penn Central under
contract,

The National Traasportation Safety Board determinec that the prob-
able cause of the collision was the failure of the engineer of train 528,
while operating the train in violation of the "stop-and-proceed" indica-
tiorn, to percefive the train ahead in time to prevent a collision; and the
lack of a backup system to control the train in accordance with the signal
indication when the engineer failed to do so. The cause of the large
nutber of injuries in this relatively moderate collision was the poor de-
sign of scats and of other interior features,

FACTS

The Accident

The Metropolitan Transportation Authority QITA) is responsible for
the suburban passenger train service on th: Hudson and Harlzm lines of
the Penn Central Transportation Comparv (Penn Central), The MTA owns che
comnuter cars and has leased the rig'.c-of-way, including trackss, stations,
and other pertinent fixtures, from the Penn Central. The MiA, in turn,
has contracted with the Penn Central for operation of the service,

On January 2, 1975, Penn Central commuter train 526, which consisted
of 10 self-prcpelled M=1 electric cars, was assembled in North White
Plains yard. Prior tc its departure, the brakes were properly tested.
After making a stop ac Hartsdale, it deﬁ@rted from Scarsdale at 7:59 a.nm
for Grand Central Terminal in New York City with 1,001 passengers aboard.
The train passed Woodlawn tower at 8:12 a.m, and it was routed eastward
on track 4,

Signal 1004, the fourth signal east of Woodlawn tower, displayed a
'stop-and-proceed' aspect as the train approached. The engineer stopped
the train short of the signal and he reported the signal's aspect by
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radio to the operator at Woodlawn tower. The train was then moved east-
ward at about 15 mph in compliance with signal indication,

The next eastward signal, No. 954, displayed a clear aspect, When the
first car of the train was about 53 feet west of this sigrial and the train
wds still moving at 15 mph, the rear of the train was struck by No, 528,

Peun Central cormuter train No. 528, which consisted of six self-
propelled M-1 electric cars, vas also assembled in North White rlains
yard, 1Its brakes were also properlv tested before departing, After
having made a previous Stop, the train departed from White Plains, New
York, at 8:0l1a,m, for Grand Central Terminal with 547 passengers aboard,

Shortly after tratn 526 passel Woodlawn tower, a New Haven=to-Grand
Central Station train arrived for movement through Woodlawn interlocking
to track 2z, The Woodlawn operittor was unable. to establish eastbound
direction on track 2 for the New Haven tratin, and assumed that a signal
problen was the cause. As train 528 was approaching Woodlawn tower, the
Woodlawn operator requested the erginecer by radio to observe the aspects
displayed by the signals on track 2, which is ad jacent to track 4, and
if :he enginzer cbserved any "stop-anid-proceed" aspects, to inform him,
The engineer acknywledged this request. Train 528 passed Woodlawn tower
at 8:15 a.m., and proceeded eastward on track 4,

The engfnear of train 528 said that the only signals that he could
recall which were displaying other than a clear aspect were those which
governed the operation of his train on track No. &4, The first signal oh-
served was at location 1084, which displayed an "advance-approach" aspect,
Signal 1044 displayed an “approach" aspect and he reduced the train's
speed to 30 mph, Farther east, the enginser recalled seeing a clear
aspect being displayel! by sipgnal 1002, located over trick 2, but he did
not recall seeing the "stop-and-procead" aspect displayed by signal 1004,
which governad the movamant of his train, Signals 1002 and 1004 are
mounted 13 feat apart on the same signal bridge, According to the engi-
neer, he attempted to report to Woodlawn tower the signal aspects he
had observed on track 2, but he found the radio airways busy,

Train 528 consequencly passed signal 1004 without Stopping and con-
tinued eastward at a speed estimated to have been betwaen 30 and 35 mph.
The engineer said that he first saw the rear of train 526 after train 528
hal moved around the curve cast of signal 1004, At that time ha thought
train 526 vas about four cap lengths ahead of train 528. The enginecer of
528 applied the brakes in emargency, but the train collided with crain 526,

An assistant conductor on train 526, who was seated in the engineer's
cab in the last car, was looking rearward as the train proceeded through
the block of signal 1004, e ol'served the oncoming train as {t moved around
the curve, anj even though he wis unable to estinate its speed, stated that
it was "closing in on us fast.” 1In an Attempt to warn the engineer of the




approaching train, he blinked the white lights on and off. When he real-
ized that the collision was inevitsble, le entered the passengev compart-
ment and shouted a "brace yourszif" warning to the passengers.

The engineer of 526 felt a severe impact to his train and he placed
the controller in the emergency braking position, He did not know that
his train had been struck until he was so notified by another crewmenber.

The trains moved eastward 308 feet before stopping., Cars 5, 6, 8,
and 9 of train 526 ware derailed.

Accident Site

Traffic direction on the Harlem line from White Plains toward Grand
Centrual Terminal is eastward, The New Haven line joins the Harlem line in
the Woodlawn interlocking, 11.8 miles west of Grand Central Terminal, and
the trains from buth lines move toward Grand Central Terminal over a 4«
track system, The tracks east of Woodlawn tower are numbered, from south
to north, 4, 2, 1, and 3. Normally trains of the Harlem line use tracks 3
and 4 while those of the New Haven line use tracks 1 and 2. However, the
interlocking is so arranged that any ¢f the tracks can b»e used by either
line between Woodlawn and Grand Central Terminil, Eastward t-ains on
track 4 move around a 3°12' curve to the right which begins 231 feat west
of signal 1004 and extends eastward for 1,365 feat to about the point of
collision, The grade for eastbound trains is slightly descending, A
bank about 12 feet in height and covered with brush parallels track 4 on
the south. This bank somewhat restricts the engineer's view of a train
ahead, Signal 1004 first becomes visible to an z2nzineer of an ecastbound
train on track 4 when the train is 1,500 feet west of the signal.

Pt TR e e ) At b Bl e

ERRES

The weather was clear with a cemperature of 32°F at the time of the
accident,

lethod of Operation

Track 4 is signalled for eastward operation, track 3 for westward
operation, and tcacks 1 and 2 for operation in either direction, by an
automitic-block signal system. No form of automatic train control is
orovided, The raximum authorized speed in this area is 60 mph.

The signal System

Woodlawa tower controls only the signals governing movement through
the interlocking. East of Woodlawn tower, tine signals goveriaing east-
bound train movements on tracks 2 and 4 are ol the colored, searchlight
type and are lizhted continucusly.

Each signal cousists of two uaits mounted one above the other with
the top unit about 29 feet above the rails, The signals are located over
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the tracks they control and are about 13 feet apart on the same steel
structure. The signals are identified and located as shown in Figure 1,

The signal system 1s so arranged that when the block of signal 1004
1s occupied it will display a "'stop-and-proceed” aspect (red-over-red)., A
train must stop short of tke signal and, after stopping, it may proceed
Into the block at a spaed not exceeding 15 mph, prepared to stop short of
a train, an obstruction, or a switch not properly lired, The train nust
be so operated until the entire train has cleared the block, The three
signals to the west of signal 1004, if their blocks are unoccupied, will
display the following aspects, and the carcvier's rules require that trains
will be operated as indicated:

Signal Aspect Name Indication

1044 Yellow=over-red Approach Reduce speed to 30 mph and be
prepared to stop at next
signal

Yellow-over-yellow Advance Reduce speed to 45 mph and be
Approach prepared to stop at second signal

Yellow-over-green Approach Ee prepared to reduce speed to
Med Lum 45 mph at the next signal

The direction of traffic had to be first established on track 2 he-
fore those signals would display other than their most restrictive aspect.

The Train Egquipment

The cars in eack train were self-propelled, electrically operated
commuter cars locally classified as type M-1, They had recently been pur=
chased by the MIA for operation on the Harlem and Hudson lines of the
Penn Central,

This type of car is 85 feet long, of steel construction, and provided
with 4-wheel motor~driven trucks; a third rail provides 660-volt d.c,
electric power for {its operation, An operator's corpartment is provided
on one end of esch car. The cars are designed to be operated in pairs
and each pair is semipermanently coupled together on the blind ends,
The coupler on the cab ends is fully automatic. Each car is provided
with dynamic and pneumatic braking systems which are automatically
blended during normal brake operation, The cab ends are each provided
with two white headlights and two red marker lights, When pairs are
coupled for multiple unit operations, the engineer controls all cars
from the operator's compartment on one end of the train,

Each car is provided with two docrs on each side at quarter points,
which can be operated individually or in conjunction with other side
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doors from a control point in the tralm. Manually operatad end doors are
provided. The cars are designed for use at floor-level platforms and a
wooden ladder is carried on each car for the emergency evacuation of
passengers at other l.cations,

Each engineer's cab is provided wicth a radio for cormunication with
othar operating personuel and an intercon system is provided to make
announcements throughout the train,

Details of the car's interior can be found in Appendix A,

The Engincer of Train 528

The engineer of train 523 was 65 yaars old on the day of the acci-
dent 1/ and had been vperating trains regularly over this line during the
past 20 years, He had been off duty for :? hours prior to reporting for
his assignment at 4:46 a.m, on Januavy 2, 1975, 1lle had completed one
round trip between White Plains and Grand Central Terminal before assum-
ing control of train 528,

The Penn Central requires that all engineers over 50 take annual
physical examinaticns from a carrier-approved doctor, At the time of the
accident, the carrier had no positive mcans of enforecing the requirement
and relied on the employees for compliance. The employee was required to
mirk the date of his last physical examination in his timetable, The em-
ployees' timetables were checked on a random basis by officials of the
carrier to determine if they contained all of the required information,
No other checks of the physical examinations were made,

The engincer of train 528 had his last physical examination by a car-
rier-approved doctor in October 1965, according to the records of the
Penn Central. The engineer claimad that he had lost his timetable in
the accident, so his physical examination entry could not be determined.
Officials of the carrier stated that they had checked the engineer's
timetable during the past 2 years and had taken no exception to its con=
tents. The engineer had had a physical examination {n April 1974 for
fnsurance purposes, but he was not approved because of high blood pressure.
The doctor prescribed medication which reduced the high blood pressure.

Other crewmembers of train 528 stated that they took no exception to
the physical condition of the engincer on the day of the acctdeunt and the
engineer claimed that he felt normal. He declined to submit to a puysical
examination subsequent to the accident, and retfred from railroad service.

Damage

Track == The point of impact, 1,134 feet east of signal 1004, was
determined from the location of z damaged third rail insulator of track

1/ On this portion of the Punn Central, engineers are required to retire
at are 70 per terms of an agreement betwoen the railroad and the
labo: union,
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& which had i-zan broken by a sill step on the rear of tne last car of
train 526 when that car was depressed by the fmpacting force. The north
rail was canted outwacds for a distance of about 150 feet beginning at a
point 355 feet east of the point of the collision.

Car Equipment -- There was little damage to the ends of tine colliding
train other than the hroken couplar on the last car of train 526. The
lights on the ends were not broken and the superstructure was not damsged.
One or rore truck bolster anchor rods were bent on each car of the two
trains as a result of the impact.

In six of the cars in train 526, a total of 36 yindscrcens were
broken and two cars had minor seat damage, Train 528 had four cars ith
winlscreens idamaged and three cars with minor seat damage. The estimated
cost of the equipment damage was $38,500,

Postaccident Activities and Tests

Rescue Uperations -~ Imuediately following the collision, vailroad
sersonnel notified the New York Police and Five Departments. Rescue
crews arrived at the scenc about 15 minutes after the collision. The
injured passengers and employees were removed to local hospitals for at-
tention; 3 were adndtted and 262 were treated and rnieased, Some of the
passengers stated that the rescue crews did an excetlent job in the
avacuatfion of the trains.

The first and second cars of train 526 stopped opposite the high-
level platform of Botanical Garden Station following the collis.on,
Most of the passengers in the forward portion were evacuated through the
side doors of these two cars onto the platform, The passengers from the
rear cars of 526 and from 528 were taken off the train by means of the
wooden emergency laddera placed by the side doors,

Visibility and Stopping Distance Tests -- Tests determined that the
rear car of a trafin standing at the point of impact would first become
visible tu the engineer of a following train at a point 552 feet east
of signal 1004, or when the folloving train was 576 feet west of the
rear car, Tests also disclosed that if the brakes of a train similar in
consist to 528 were applied at the point of visibility, it would stop at
the points indicated for the various speeds shown in the chart of
Appendix B,

Tests of the Signal System -- Tests of the signal system following
the aceidant disclosed that the three signals on track 4 west of signal
1004, when governed by signal 1004, displayed the iutended aspects.
Nothing vas found that could have affected the continuity of the system,
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Signals 1004 and 1002 were focused and had sifficient light intensity
to be easily visible throughout the 1,500-foot distance in approach to
the signals,

The tests did discluse that a rail lead from an impedance bond of
track 2 within the block of signal 1002 had been struck by a previous
train a.  sas intermittently arounded to the north rail of track 4. This
conditfon could cause signal 1604 to continue to display a "stop-and-
proceed" aspect rather than a less restrictive aspect aftor an eastbound
train had cleared the block of the signal, It also could prevent the
selection of traffic direction on track 2, The grounded impedance bond
¢duld not have caused signal 1004 to display any aspect less restrictive
tiran "stop-and-proceed" while train 226 was occupying the bleck of signal
104,

ANALYSIS

The Aceident

The "stop-and-proceed" aspect of sigral 1004, which apparently was
cauted by the grounded impedance bond, disrupted the' operation of train
526 and narrowed the interval between it and rrain 528, with train 526
dccelerating from a standstill to 15 mph at 3ignal 1004, and with train
528 closing the distance between the trains at a speed of at least 30 mph,
it was inevitable that a collision would occur unless the engineecr of
trair 528 comprehended the situation and prevented {t, Fallure to recog-
nize the "stop~and-proceced" aspect of sienal 1004 logically led to train
528's proceeding into that block without the engineer's specificially keep-
ing a lookout for a train ahead or for some obstruction, Under that cfr-
cumstance, it is not surprising that the engirz v of 528 did not perceive
train 526 as soon as the line of sight permitted. Possibly the flashing
of the white lights by the assistant conductor vwho was riding the rear
corpartment of :rain 526 eventually alerted the engincer that 526 was
abead.

The fact that train 526 was moved ahead 308 feet, with its brakes
in emergency and four cars derailed, indicates that train 528 struck it
with significantly greater speed than would normally be expected {f the
engineer of train 528 had percetived train 526 four car lengths (340 feet)
awiy. During the 11 scconds required to Stop train 528 from 30 mph,
train 526 at 15 mph would have moved eastward 242 fent, increasing the
distance available for train 528 to stop. Thus, if :he engineer of
train 528 had perceived tratn 526 when 1t was 340 feat away and traveling
15 mph, train 528 should have bean Stopped before striking train 526,
If the “rakes had not been applied in emergency until the moment of fuw-
pact, with the trairs moving at the described specds, it fs doubtful i€
the trains would have moved an additional 308 feet. Thus it appears
that train 528 was roving faster than 30 mph when the brakes were applied
in emergenrcy,
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The engineer's action tu -educe the speed of :traim 528 in compliance
with the requirements of the *':dvance-anproach' arl "approach' aspects cf
signa.s 1084 and 1044 and his cxcollection of the :lear aspects of the cor-
resa0icling signals on No. 2 track indicate he had no problem vith per-
ception of those signals, tThe enginecer's recollecuion that signal 1002,
which was oaly 13 feet to the left of signal 100" over track 4, was clear,
and his failure to reduce speed suggest that he wer perceived the ''stop-
and-proceed' aspect of signal 1004, Th2 added t 3k of observing the
aspects of the signals over No. 2 track could nc . te determined to be
causative. No reason for failing to perceive atruy act on the “'stope-and-
proceed" fndication could be determined.

This accident fllustrates the inadequacies uf depending upon the en-
gineer for compliance with signal indications without a backy system, A
train control system on train 528 would have warned the engineer when he
passed signal 1004 and would have applied the brakes if the engincer did
not. The safety countrol which applies the brakes if the enineer releases
the controller is nocv sufficient backup for the type c¢f faflure which
apparently occurred in this casc.

As a result of this collision, the Safety 'toard, on March 5, 1975,
made two recommendations to the ITA concernirg a bockup braking system,
(See Appendix C.)

Physical Requirements for Engincers

One can deduce from the requireert that all engineers over 50 years
of age have an annual physical examination that the Penn Central recog-
nized the importance of having physically it engineers, However, it is
difficult tc reconcile that requirement witl. its almost complete lack of
enforcewent, It could not be determined from the engineer why he had not
been examiuned by a Peun Central «approved doctoi sinze 1965. Enforcement
of the exemlnation requirement by Penn Centcal wighi have discovered a
condition that could have contributed to this accident,

Crash Injury Analysis

The low magnitude of forces produced in this collision was evident
from the lack of damage to the colliding cars ind the maintenance of
s‘rvuctural integrity of che passenger compartmen:s, Still, there wevre a
l...ge nunber of {njuries,

When impact occurred, passengers in the struck train, half of whom
were facing rearward, were thrown from their seats toward the rear while
those facing forward were forced backward into theilr seats, Conversely,
in the striking train, passengerc facing forward were thrown from their
seats and those facing rearward were forced backward into thefr secats,
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Interviews by Safety Board investigi. s cad a survey by MiA (See
Appendix E) indicated that wore than half ol the injuries resulted from
impact with the seats in front of passengers. There were 34 fractures,
51 nose lacerations, and many other facial lacerations caused by striking
seal backs in front of them, (See Figures 2 and 3.)

The back and top edges of the seats were hard, molded plastic without
palding. Effective padding would have reduced the number and severity of
facial injuries. The metal ticketholder on the top of the seatback was so
located that the face of a passenger, if thrown forward, would strike {t.
This hazard can be eliminated by a design change. (Sce Figuresé4 and 5.)

There were a significant number of injuries to heads, necks, and
upper backs. An additfonal number of injuries, reported as "head trauma,"
included 75 whiplash injuries. Figure 6 depicts how such an i{njury can
occur to persons in low-back seats,

Whiplash and other upper back injuries probably resulted from the
absence of head support. Figure 7 shows that tiie 24-inch seat back was
Insufficient to support the he:d of the average mole, Yuman-factors
data 2/ reveal that a seat tack reight of 34 inches will support the
heads of the general popula:tion,

The aisle seat of each 3-seat group had several possible injucy-
producing features. (See Figures 4 and 8.) Because of the approximaial-
19-inch backrest, upper back and nec injiries could be expected from
rear-erd impacts, Where these seats are located back=-to-back (See
Figure 9) and face-to-face, passengers could be hurled into each other.
The seat back was so 'ow that passengers would be propelled over it,

The metal bar and plste on the top of the low backrest could cause severe
injury to face or head if a passenger were propelled into it.

When struck, the larinated glass panels in the upper parts of the
windscreens shatt~-:d. Some of the glass panels had been replaced with
plastic, but ther~ vere still many glass panels, Sharp edges of the
metal frames mouunted on the 4indscreans could lacerate passengers who
gontacted them, (See Figure 4,)

The overhead luggage rack (which had no means of restraiuning luge
gage) , the metal edges of the winder frames, and edges of the offset
panels were undesirable injury-producing features. The injurfes result-
ing from impact forces could be reduced in the future by effective paddirg
and ellminatfion of sharp edges.

Most railcar crashes result primarily in longftudinal forces. Many
features, especially those of the seats, could be red>signed or altered
to reduce serious crash {njuries. (See Appendix D for past Safety Board

2/ Dawon, Albert} Stouac, Howaiu W.; MeFarland, Ross A,y "The Human
Body In Equipment Design,” 1966 p, 313,
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recotmendations to the Federal Raillroad Administration (FRA) concerning
redesigning of {njury=prcducing interiors of rail passenger cars,)

There are no regulations, at this time, which would eliwinate the
inluory=producing features of railroad passenger car interiors and which
would provide additional protection for psisengers during crashes. Some
changes have been made in materlals of pas.enger car windows to reduce
njections, The car involved in this accident was desigred and constructed
long after the Safety Board recommended corrective measures to the Federal
Railroad Adminictraticon and had called the railroad induscry's atcention
to the nzed for improved designs for the car interiors,

CONCLUSIONS

Signal 1004 displayed a ''stop-and-proceed'’ aspect, due to a grounded
signal cable, when train 526 apprcached. The inability of the
Woodlawn operator to establish traffic direction on track 2 was
caused by this grounded signal cable,

The engineer of train 528 was able to discern the aspect of the
signals over tracks 4 and 2 west of signal 1004. Due to their
location, they could easily be observed from the control cab of awn
eastbound train on track 4, 1t could not be determined why the
engineer falled to observe signal 1004,

Train 528 was not operated in compliance with the indication of
signal 1004,

Train 528 was being operated at a speed faster than 30 wph as it
prozecded eastwasd from signal 1004,

The engineer of train 528 did not perceive train 526 at the point
where it first could have been secen by him,

The Penn Cen®ral failed to enforce their own regulations requiring
enginaers over 50 to have annual physical examinations,

If the corrmter cars involved in this accident had been designed to
eliminate the injury-producing features discussed in this repcrt,
the nurber of injuries resulting from the collisfon would have been
greatly reduced.

PROBABLE CAUSE

The National Transportation Safety Koard determines that the probable
cause of the collision was the failure of the enginecer of train 528, while
operating the train in violation of the "stop-and-proceed" indication, to
perceive the train ahead in time to prevent a collisiony and the lack of
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a backup system to control the train in accordznce with the signal ind%-
caticn when the enginear failed to do so. The cause of the large numher
of injuries in this relatively moderate collision was the poor design
of seats and of ather interfor features.

RECOMMENDATIONS

The National Treasportation Safety heoard previously made two interim
recomuendations to the MTA (F«75-6 & 7), which along with the reply of
the MTA to this recornendation are contained ia Appendix C.

Additional recormendations made to rhe Metropolitan Transportation
Authority and to the FRA in Szfety Recomendations R=75+«34 to R=75-38
are contained in Appendix ¥,

BY THE NATIONAL TRANSPORTATIGN SAFYETY EOARD

s/ JOHM W, REFD
Chairman

FRANCS H, McADAMS
‘erber

IOUIS 1, THAYER

Mermber

ISABEL 4., RIRGESS
Member

WILLIAM R, HALEY

Member

July 16, 1975
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DESCRIPTION OF THIE INTERIOR OF Til, M-l COMMWTER CARS

Two side doors sre located on each side of a car as shown in Flgure
A-1. Etach side door opening is provided with doudle sliding doors which
are opervated electricaily. The door openings are spaced to provide equal
access to each quarter of the car, All side doors on one side of the
train can be operated from a control station, which first rust be actu-
ated Ly a key} an {ndividual door can be operatec ifrom & switch mounted
on an adjacent windscreen, The doors are locked when closed by the posi-
tioning of the mechanism's levers. Manual or ewmergency opering of the
doors can only be accomplished by operating a release lever which 1is con-
tained in an unmarked cabinet,

Windscreene arc located on both sides of each door opening to provide
protection for the passengers when the doors are opened, The top portion
of the windscrea2n was originally provided with a laminated glass panel
which is being replaced with plastic. A matal frame is mounted on the
glass or plastic panel to carry advrertising posters.

five-abreast seating with offset aisles is provided as shown in
Figures A-1 and A-2. The seats are permanently located so that passengers
in the end quarters of the car face toward the center while those in the
center quarters face the ends. In the center of the car two rows of
seats are placed back-to-back.

All of the seats, with the exception of the alsle seat of the 3-seat
group, are classified as high=back seats. [he tops of %ese seats are
24 inches above the seat cushion. The seal consists of a formed plastic
shell with an upt lstered cushion.

The inboard or aisle seat has a low back, the top of which is 19
inshes above the seat. A uetal bar is secured to the top of the seat
and extends the full width of the back. This bar is used as a handhold
for standees. (See Figure A-2,) The seat is constructed similarly to
the high-back seat.

s metal ticketholder is mounted on the top of the seat back for each
grovy of seats,

A luggage rack utilizing metal tubing is rounted on the wall above the
windows along each side of the car. No restraints are provided to secure
luggage or particles in the rack.

A fire extinguisher, emergency tools, ard an emergency ladder are pro-
vided in each car.
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STOPPING DISTANCE TESTS, BOTANICAL GARDENS

Consist of train: The test train included the following s 1
which were the same cars assigned to train 528 at the ]

collision -«

5269-8268
8201-820C
8251-8250

Weather: Overcast, rain, and sleet,

Method of Conducting Tests: A flag was placed at the point N
526 would first become visible to the engineer of 528 afsuuny
labeled "point of vision," Another flag was placed at ‘.
iwpact. The engineer of the test train was instructed &
the required speed and apply the brakes for the various §
"point of visfon," and distance were then measured

plug point,

~

The distance between the "point of vision" and the poinﬁ;,

was 576 feet,
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TESTS AND THEIR RESULTS

Point of ;ZZ Point of 308 Rear of

—

Vision t Impact " Feet™ %526 after

Collision

DISTANCE TO STOP

No. 1, 30 wph - Emargency
Application
Time to Stop 11 Sec.

No. 2. 35 mph - Emergency
Application
Time to Stop 12.5 Sec.

No. 3. 40 mph - Emergency
Application I 3 1t
Time to Stop 15.5 Sec. Feet

No. 4. 50 mph - Emergency
Application e 908
Time to Stop 21.5 Sec. feet

No. 5. 57 mph - Emergency
Application _ 1361
Time to Stop 27 Sec. Feet

No., 6. 30 mph - Full Service
Application 312 ——
Time to Stop 13 Sec. Feet

No. 7. 45 mph - Full Service
Application e e 656
Time to Stop 19 Sec. Feet

No. 8. 30 mph - Service Appl
to 55 1bs. Brake Cylinder
Pressure Then Emergency Time
12 Sec.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

APPENDIX C

ISSUED: March 5, 1975

Forwarded to:

Mr. D. L. Yunich
Chairman SAFETY RECOMMENDATION(S)
Metropolitan Transportation Authority
1700 Broadway

New York, New York 10019

On January 2, 1975, Penn Central Commuter Train 528 collided
with Penn Central Commuter Train 526 on the Harlem Line near
Botanical Garden Szation in New York City. The National Trans-
portation Safety Eoard's continuing investigation nas revealed
several safety problems which the Safety Board believes warrant
prompt corrective action.

Trains on the Harlem Line op~-ate by signal indications of
an automatic-block signal system. The signal systen is designed
so that a following train is expected to slow from a maximum
authorized speed of 60 mph to 45 mph when ain "advance-approach"
signal is displayed two blocks behind a train ahead, slow to 30
mph when an "approach” signal is displayed one block behind the
train ahead, and stop and proceed at "restricted speed” when a
"stop-and-proceed" signal is displayed at the entrance to the
block vccupied by the train ahead. The wayside signals are not
supplemented by any type of train control devices. Compliance
witn signal indications and speed restrictions depends ertirely
upon the engineer of the train.

The Sifety Board has no evidence that the engineer of train
528 did not reduce speed in compliance with ithe "advance-approach"
and "approach" signals, however, there is conciusive evidence that
he did not stop at the "stop-and-procecd" signal. The frequency
and severity of accidents caused by failure to obey signals varies
from year to year. There are two outstanding examples of the dig-

regard of signal indications and violation of the restricted speed
rele:
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On June 8, 1973, at Mount Vernon Station, a
train which was standing at the station was
struck by a following train. Fortunately,
speed had been reduced before the collision
and the casualties were limited to one
fatality and five serlous injuries.

At Chicago on October 30, 1972, an J1llinois
Central Gulf commuter train struck the rear
of a train which was backing up aftcc over-
rurning the station platform. In that
acclident 45 perscns were killed and 332
were injured. The fatalities accounted for
virtually all cthe railroad passenger fatali-
ties for 1972,

In both of these accidents and i{n the accident at Botanical
Garden Station, a collision could have been avoided if the engineers
of the following trains had complied with the signals.

The potential for catastrophe in each accident of this type is
evident. The Metropolitan iransportation Authority found that on
the lines of the New York City Transit Authority it was necessary to
abandon the practice of "keying by' stop signals without authority
of a second person. The practice of having the dispatcher authorize
each train to resume after sctopping has proven effective. After the
system was implemented, and the trains equipped with radios, little
train delay has resulted and there have been no rear end collisions.
A system which relies on the engineer alone to comply with signals
and which lacks a suitable backup system is subject to a major acci-
dent as a result of only one error.

Although a train contrel system requires time for installation,
safeguards can be added to the current method of operation. Whereas
these safeguards will decrease the probability that a following
train will collide with a train alhiead, the method of operation still
depends on the engineer and is not as safe as a train control system.
Consequently, these safeguards should be considered interim pre-
cautions only.

The Safety Board agrees with the Metropolitan Transportation
Authority's recommendation No. 1 in the "Report of Special Board of
Inquiry, Collision Between Penn Central Trains 526 and 528 at
Botanical Garden Station on Januavy 2, 1975," which recommends the
installation of a cab signal-automatic speed control system on the
Harlem and Hudson Lines.
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Therefore, to reduce the probability of such collisions
in the future and to improve protection of the public, the
Natfonal Transportation Safety Board recommends that the
letropolitan Transportation Authority:

(1) Equip all rail lines with a system that
will control the speed of the train in
compliance with signals when an engineer
fails ro do so.

Untfil such a system ca. v: . ralled, the
Penn Central should ' - -+« ¢ to establish
procedures to requir >+« Meiropolitan
Transportation Authc ' traia to stop at
“stop-and-proceed" signals and to obtain
permission from the operator or dispatcher
before proceeding.

REED, Chafrman, McADAMS, BURGESS, and HALEY, Members, concurred
fan the above recommendations. THAYER, Member, did not participate.

AN

b John #H. Reed
Chairman

;
;
i
i
¢
§
i
i
i
{
!
i
;
13
.
]
;
i
i
i
!

¢c: Administrator, FRA
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t
State of New York Darvld L_Yunich

Chratrmpn g4
Chiel Eaprulret Oftger

Metropolitan
Transportation
Authority
April 10, 1975

Notation 1473
Dear Chairman Reed:

Thank you for the copy of your Safety Recommendations
R-75-6 and 7 dated March 5, 1975 concerning your Board's
investigation of the collision of Penn Central train #528 with
train #526 in the vicinity of the Botanical Gardens station. 1
sincerely appreciate your first recomnendation agreeing with
recommendation No, 1 of the Authority's Special Board of Inquiry
that a cab signal -~ automatic specd control system be installed

ﬁ )

ARy

T ko
-

on the Harlem and Hudson lLines. Detailed engineering for this
system is under way and 1 am actively seeking approval by the
New York State Legislature snd the New York State Depa:-tment of
Trausportation to fund this project,

Recommendation No. 2, however, raises serious questions
with respect to the efficacy of the sclution and the operating
workability of the proposed procedure, The current Penn Central
operating rule states that an engineer may pass a stop and
proceed signal only after first cowing to a full stop. 1n the
two Penn Central incidents cited in yvour report, the train
engineers violated this rule and ran through signals without
stopping. In the Illinois Central incident, one train was back-
ing up and the following train was speeding through an approach
signal, both in violation of operating rules., The rule proposed
by the National Transportation Safety Board would not have
prevented any of these incidents, The recommended procedure
would create an unworkable operating practice. At the present
time, an engineer nmust obtain permission from a tower operator
or dispatcher to pass a "home signal in an interlocking. The
dispatchers or tower operators have a visual display of the

; conditions of the tracks and signals at these locations. liowever,
;Lhey have no knowledge of conditions at intermediate automatic

g
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David L.Yunich April 10, 1975

signals. The tower operators or dispatchers would be placed in
the untenable position of advising trains to proceed past a red
signal with no knowledge of conditions which exist in the block
ahead,

The recommendation requiring "each Metropolitan Trans-
portation Authority train.to stop at stop and proceed signals
and to obtain permission from the operator or dispatcher before
proceeding'” has other undesirable features. Amtrak trains and
Penn Central freight trains also operate over the same tracks..
All trains in Penn Central's Metropolitan Region currently op-
erate in accordance with Penn Central's Rules for Conducting
Transportation (book of rules). Train and engine crews fre-
quently change their assignments between coamuter, Amtrak and
freight services. Apny rule for operating MTA trains should
cevtainly apply to these other trains as well,

The operating practices of the Transit Authority apply
to a very different set of conditions, The Transit Authority's
signals are spaced very closely. 1In fact, many blocks are less
than a train in length. The Transit Authority also has frequent
wayside telephones and total radio coverage,

Application of this rule to Penn Central's commuter
lines would result in extensive and intolerzole delays to the
riding public, There are many locations particularly north of
Harmon and North White Plains where radio contact is lost be-
cause of intervening hills. Likewise, in the Park Avenue
Tunnel, radio contact is lost in spots despite the linear antennas,
The Penn Central ccmmuter operation covers a very extensive
geographic area, There are no towers on the Hudson Line north of
Harmon, The 40 miles of railroad from Harmon to Poughkeepsie arc
controlled by the dispatchers® office in Manbattan, some 73 miles
from Poughkeepsie,

The Feders) Railroad Administration conducted a public
Heaving on July 28, 1973 into the safety of Penn Central rail
conmuter operations in the States of New York and Connecticut.
FRA conducted a thorough investigation of this matter and issued
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i Dawid L.Yunich

its report on July 26, 1974. The report notes that "approximately
one third of all train accidents are caused by human factors. The
FRA has completed the formulation of several proposed regulations
applicable to the Yhuman-factors safety problem, and is currently
conducting research and study programs preparatory to the formula-
tion of other human-factors regulations., The first regulation of
this type will probably be :romulgated before the end of 1974, and
will be followed by others .t relatively short intervals.”" 1In this
connection, FRA docket #RSOR -2 appeared in the Federal Register

on March 31, 1975. Under this docket, FRA proposes to proceed with
rule making concerning "stop and proceed” procedures. FRA's
proposed rules would make no change in current Penn Central pro-
cedures within MTA's Region.

In conclusion, the cab signal and automatic train control
>

~ systent is the only real answer to the problem. Changing the rule

'to require an engineer to receive permission before passing a red
signal does not prevent the engineer from ''running" the signal.

In the case of the 7Tcansit Authority, the "tripper" system forces
the motorman to stop. I believe that FRA's approach to the problem

through regulations applicable to human factors offers the most
workable solution,

I would be happy to meet with you or your representatives
to discuss this matter in more detail as you are proparing your
full report of this incident.

Sincerely,

bavid L. Ydunick

Honorable John H., Reed

Chairman

National Transportation Safety Board
washington, D. C. 20591

cc: Honorable Asaph Hall, Federal Railroad Administyation
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PAST RECOMMENDATIONS TO THE FRA CONCERNING INTERIOR DESIGN OF RAIL CAR3

The Safety Board has made a numbar of recormendations to the PRA to
proruljale regulations to require that the interior design of rail pase
sangar 2:9rs8 be changed to eliminate the injury-producing features found
during the investigation of passenger train accldents., The first sucl
recormundation was issued i{n the report of the derafilment of the Penn
Central passenger train at Glenn Dale, Maryland, on June 28, 1969, This
recomnanded that the FRA:

"Initiate studies to determine the relationship between rail pas-
senger car design and passeuger injury and, where practical, take

action for corrections in the design of future high-speed and rapid
transit passenger cars,”

This same recommendation was reiterated to the FRA in the Safaty
Board's report of the collision of the two Penn Central commuter trains
at Darien, " .iaecticut, on August 20, 1969,

The Safety Foard has made similar recommendationa to the FRA for
the correction of this problem in the reports of four subsequent railroad
accident investigaticus which are:

1. Derallment of a Richmond, Fredericksburg, and Potomac passenger
train at Franconia, Virginia, on January 27, 1970:

“Ingstitute immediate regulations requiring the equipment of all
future, new and rebuilt, passenger cars with secured seats and
luggage retention devices,'" In adcoition, the recommendatfion
made in the Glenn Dale report was veiverated with particular
emphasis to be given to the size, and mothods of retention, of
passenger car windows as related to this probability of window
breakage and its scquel ejection and severe injury.

2, Collision of a highway truck with an Archison, Topeka, and Santa
Fe passenger train at Collinsville, Oklahoma, on April 5, 1971:

""leview fatal passenger train accidents to dotermine the relation-
ship between fatalities and window design and, to the extent
practicable, promulgate regulations that will require correction
of the window design and other Injury-causing features {n pas~
senger cars bullt or rcbuilt in the future,”

3. Derailment of an Illinotis Ceni}al Railroad parsenger train near
Salem, Tllinois, on June 10, 1971:
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SUMMARY OF INQUIRIES MADFE OF PASSENGERS BY THE MTA

The MTA distributed questionnaires to the passengers who were riding
on trains 526 and 528 on the day of the accideat in an attempt to develop
informiticn on the manner .. which people were injured. In addition to
the 265 passengers and empioyces that were treated at hosp
claimed fnjuries of varying degrees, w2y of vhich were treated by thelr
physiclans, A Summary of chis infirmat{en {is contained i{n Figure E.].

The passengers were also requested to add any remarks that might be
beneficfal {n preventing injuries in the future., fhere were 421 such sug-
gestions offered which ara divided into the following nine categories.

Passengers reporting,
by trains:
Train Train Total
{tem 526 528

The low-back seats should be replaced with
higheback seats and the handhold removed, 38 34

The high-back seats should have additfonal
padding applied to the top and back of the

headrest,

Information should hava been provided over
the putlic addrass system by the tratn
crew to infoim the passengers what had
occurred and what te do,

The height of the high-back seats should
be increased to provide adequate protectfon,

The yindsereens should be provided with
plastic unbreakabhle miterials,

The luggage rack should be redesigned to
prevent luggane fron falling from the rack
during similar accidents,

Side doors should be provided v{th a visible
means for manual operation in emergency
situations,

First afd kits should be provided o~ all
trains,

Seat balts should ba provided,

TOTAL
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

APPENDIX F

VSSUED: August 7, 1975

Forwarded to:

Mr. D, L. Yunich

Chairman

Metropolitan Transportation SAFETY RECOMMENDAT ION(S)
Authority

1700 Broadway 5
New York, New York 10019

At about 8:19 a.m.,on January 2, 1975, Penn Central
commuter train No. 528, operating between White Plains, New York,
and Grand Central Station in New York City, passed a "stop-and-
proceed” signal and collided with the rear of commuter train 526
at Botanical Garden Station, New York City. Four cars of train
526 were derailed; however, damage to the cars of both trains
was minimal. Two hundred and sixty-five pPassengers and employees
were injured. Three of the injured persons were admitted to the
hospital and the others were treated and released, There were
34 fractures, 75 whiplash injuries, 51 nose lacerations, and many
other facial lacerations. The trains were those of the Metro-
politan Transportation Authority, which were being operated by
the Fenn Central under contract,

Following an investi
Transportation Safet
of the collision was the failure of the engineer of train 528,
while operating the train in violation of the "stop-and-prc¢ceed”
indication, to perceive the train ahead in time to prevent a
collision; and the lack of a backup system to control the train
in accordance with the signal indication when the engineer failed
to do so. The cause of the large number of injuries in this
relatively moderate collision was the poor design ~¢ seats and of
other interior features.

The line on which the accident occurred is provided with an
automatic block signal system but is not provided with any form
of train control or train stop system. When a block is occupied
the signal governing the entrance to that block displays a
"stop-and-proceed" aspect., After stopping short of the signal a
train may proceed into the occupied block at restricted speed
not exceeding 15 mph, Three signals in approach of the signal
of the occupied block indicate the restricted situation.
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It was disclosed during the investigation of the accident
that, even though the Pann Central had requirements for annual
physical examinations for engineers, the engineer of train 528 had

iod of almost ten years, It is
ions and it is equally as important

This collision betwe=n trains 528 and 526 was not severe when
colpared to similar collisions. However, a large number of
passengers sustained perscnal injuries. Many of these injuries
were caused by deficiencies in the interior design of the cars or
of the seats, which, if corrected, would eliminate such injuries
in the future,

Therefore, the National Transportation Safety Board recom-
mends that the Metropolitan Transportation Authority:

1. Require the Penn Central Transportation Conpany
to establish procedures to assure that all train
personnel operating MTA commuter trains comply
with the company requirements for physical ex
aminations. (cClass I)

Cars as are necessary to
correct the injuxy-producing features of the car
design discussed in this report. (Class 1)

Chairman

REED, Jhairman, MCADAMS, THAYER, BURGESS, and HALEY,
Members, concurred in the above recommendation.
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NATIONAL TRANSPORTATION SAFETY BCARD
WASHINGTON, D.C.

ISSUED: August 7, 1975

forwarded to:

Honorable Asaph H. Hall

Acting Administrator

Federal Railroad Administration SAFEYY RECOMMENDAT ION(S)
400 Seventh Street, S.%W. R-75-36 through 38
Washington, D.C. 20590

At about 8:19 a.m., on January 2, 1975, Penn Central
commuter train No. 528, operating between White Plains, New York,
and Grand Central Station in New York City, passed a "stop-and-
proceed"” signal and collided with the rear of commuter train 526
at Botanical Garden Station, New York City. Four cars of train
526 were derailed; however, damage to the cars of both trains
was minimal. Two hundred and sixty~five passengers and employees
were injured. Three of the injured persons were admitted to the
hospital and the others were treated and released. There were
34 fractures, 75 whiplash injuries, 51 nose lacerations, and
many other facial lacerations. The trains were those of the
Metropolitan Transportation Authority, which were being operated
by the Penn Central under contract,

Following an investigation of the accident, the National
Transportation Safety Board determined that the probable cause
of the collision was the failure of the engineer of train 528,
while operating the train in violation of the "stop~-and-proceed”
indication, to perxrceive the train ahead in time to prevent a
collision; and the lack of a backup system to control the train
in accordance with the signal indication when the engineer failed
to do so. The cause of the large number of injuries in this
relatively moderate collision was the poor design of seats and
of other interior features.

The line or which the accident occurred is provided with an
automatic block signal system but is not provided with any form
of train control or train stop system. When a block is occupied
the signal governing the entrance to that block displays a
"stop-and-proceed" aspect. After stopping short of the signal a
train may proceed into the occupied block at restricted speed not
exceeding 15 mph. Three signals in approach of the signal of
the occupied block indicate the restricted situation.
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It was disclosed during the investigation of the accident
that, even though the Penn Central had requirements for
annual physical examinations for engineers, the engineer of
train 528 had not been so examined for a p -iod of almost
ten years. It is important to have such regulations and it
is equally as important to enforce them.

This collision between trains 528 and 526 was not
severe when compared to similar collisions. However, a
large number of passengers sustained personal injuries.
Many of these injuries were caused by deficiencies in the
interior design of the cars or of the seats, which, if
corrected, would eliminate such injuries in the future.

Therefore, the National Transportation Safety Board
recommends that the Federal Railroad Administration:

1. Promulgate regulations that will ensure that
commuter trains will be controlled as required
by the signal system in the event that the
engineer fails to do so. (Class II)

Promulgate regulations to establish minimum
physical standards and require periodic physical
examinations of all crewmembers responsible for
the movement of trains. (class II)

pPromulgate regulations to establish minimum standards
for the interior of commuter cars so that adequate
crash injury protection and emergency equipment

will be provided passengers. (Class II)

M/W@_

ohn H. Reed
Chairman

REED, Chairman, McADAMS, THAYER, BURGESS, and HALEY,
Members, concurred in the above recommendation.






