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Railroar:

Dase:

Location:

Kind of accidenrt:
Trains involved:
Train numbers:

Engine numbers:

Weather:
Time:
Casuvaltiecs:

Cause:

Cincinnati Uninn Terwinal
February 23, 129386
Cincinna®ti, Ohio

Rear-end zollision

Passenger : DPassenner
CCC%StL 2nd 436 : BX0O 13
6472 : Bar7

5 cars : 8 cars
8-420 n.p.h. : Starting

Tangent 510 feet, then 10° curve

to left extending 652 feet to voint
of acecident, and for short distance
beyoad that point; view restricted;
autowwtic and interlocking signals

Clear

8:07 a.m,

1 killed; 37 injured

False proceed indications displayed
by aa automatic oignal and an inter-
locking signal, due to error in

control circuits of interlocking
8ignal

.



T Inv-2046
April 24, 1936
To the Commission:

On February 283, 19368, there was a rear—end collision be-
tween a passenger train of the Baltimore & Ohio Railroad and a
passenger train of tne Cleveland, Circinnati, Zhicago & St.
Louis Railway on the tracks of the Cincinnati Union Terainal
Company =t Cincinnati, Chlo, which resulted in the dcath of 1
railroad employce, and the injvrr of 41 passengers, 6 Pullwman
employees, 5 dining-—car euanloyces, 4 railvoad employees, and 1
railvay express messeénger. Thi~ accident was investigated in
conjunctiocn witia the Public Utilities Comnission of Ohio.

Location and nethod of operation

The Cincinsati Union Terminal is composed of 48.8 miles of
track, 6.8 miles bemng wain line trackage and the remaining 42
miles being yard tracis and sidings, together with variocus ter-
minal facilitizs. Tke trains iavolved entered the terminal
throuzh wnat is known as the southwest connection; the accident
occurred within interlocking limits a%t a point 355 feet east of
the junction switch that sarks the beginniang of double-track for
inbound trains moving via the southwest coanection. These tracks,
designated as tracks 53 and S4,are on a viaduct at this point.
Tracx S3 is krow:n as the nain line and track $4 as the aurxiliary
track, and the accident occurred on track S3 at a point 824 feet
east of signal L230. Approaching the pcint of accident from the
west, or inbound6 the track is tangent a distance or 510 feet,
followed by a 10° curve to the left approximately 1,074 feet in
length, the accident occurring on this curve at a point 653 feet
from its western end., The grade at the point of accidens is 0.8
percent ascendaing for inbound trains.

All train wovements on the southwest connection are governed
by fixed signals which are controlled from Tower A, located in
the station building of the Cincinnati Union Terminal Comvany,
with the exception of two automaztic signals referred to subse-
quently in this report. The interlocliirg iachine 1s a Union
Switch & Signal Company wmodel No. 14 uwachine, having a 231-lever
frame. Howe signals as well as signals for movements on the con-
nection are high 3-unit signals, style K2, with a I-color-light
top unit and a 2-color-ligat bostom anit. A model board located
at the rear of the inverlockinz machine shows the tracl layout,
and is equipped with colored lizats 40 1adicate wien track sec-
tions are occunied, vher signals disnlay ocher than stop indica-
tions, and the direction of trafiic. The tracl and signal-indi-
cating lights arc normally extiaguished and a single-stroke bell
announces when a train eaters or leaves aporoach track sections.

Track circuits are AJ, the track relays or track repeating
relays for all of the interlocking being located in the tower
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relay room, Track circuits and signal line transformers are
fed through line transformers off a 2,300-volt loop, which en-
circles the interlocking proper.

The switch located at the end of double-track on the south-
west connection is style M10, 10-second movement, opera.cd from
a 34-volt storage battery, trickle-charged by a 110-volt line
run out frcm the line transformers at the interlocking. Signals
on the connection are lighted {rom this 110-volt line; stand-by
power is provided for both the signal lighting and circuit oper-
ation, as well as the DC track circuits, by storage battery,
also trickle-charged from the 110-volt line.

Protection for operation over single-track between the ter-
minal and the cutlying interleckings is provided by traffic
locking, this protection ¢n the southwest connection being pro-
vided by traffic lever 212. The only exceptions to the signals
as described above are as follows: one color-position-light
signal, L208, located on a ground mast on the Baltimore & Ohio
just west of the west end of the southwest connection, which
governs inbound movements, and two single-unit 3-color-light
style H2 ground-mast signals at a double location at a point
2,238 feet east of signal L208, the inbound signal at this point
being automatic signal 12.

The signals involved in this accident are home signal L2330
and automatic signal 12, both of the color-light type, continu-
ously lighted electrically. Signal L2330 governs inbound move-
ments to tracks 83 end S4 and is located on a ground mast at a
point 39 feet west of the junction switch, on the south side of
the track; this signal displays green over red, indicating pro-
ceed; yellow over red, indicating proceed prepared vo stop at
next signal; red over yellow, indicating proceed at restricted
speed, and red over red, indicating stop.

Automatic signal 12 governs inbound movements and is lo-
cated on a ground mast at a point 2,581 feet west of home sig-
nal L230, on the south side of the track; it is a cingle-unit
3-color-light signal, and displays green, indicating proceed;
yellow, indicating proceed prepared to siop at next signal; and
red, indicating stop-then-proceed at restricted speed. A green
aspect, indicating proceed, was displayed by automatic signal
12 just prior to the accident.

Briefly described, the circuit plans showed the H control
of signal L330 through front contacts of relays 231TPS and
A204TP, among other selections; and the D control through front
contacts of relays L204H and L330H. Relay 231TPS is a track re-
peating stick relay controlled through track relay 231TR, and
relay A204TP is a repeating relay for A204TR relay, both of



these repeating relays being located in Tower A re’ay rcom. .
Track relay 231TR is connecter :n the track circuit extencing
from signal L2330 to a point 34L feet east, and track relay

A204T is connected in the track circuit which adjoins track
circuit 231.T and extends 1,354 fecet east to signal L2304, these
track relays being located in a houving at signal Lz30. Signal
12 is operazted by o polarized rclay wnich is contrellec through
L33CH relay, acting as & pole-changing relay, and 331TR and
X331TR relays, the last-named relay being connected in the track
circuit extending betweer signal I.330 and signal 12. With the
above-described circuit arrangement, siymal L2Z0 should display
a red-over—red aspect with the levers normal; a yellow-over-red
aspect wi*h the lever moved bto the left, track circuits 331T

and A204T unoccupied, and sigiwel L2304 inclcaving stcp; & green-
over-red aspect with the lever moved to the “eft, track circuits
231T and A2047T unoccupied, and signal L304 displaying a yellow-
over-red aspect; a red-over-vellow aspect with the lever moved
to tne left, push batton in, and track civcuit 331T occup.ied;
and & Ted-over-yellow aspect with the lever moved to the lefs,
track circuit 231T unoccupied and track circuit A304T occupied.
Automatic signal 15 should disnlay a red aspect when elther one
or both of track circuites X331T and 331T are occupied; a yvellow
aspect when track cizcuits X2Z1T and 231T are both unoccupied
and signal L2330 displays a red-over-red aspect; and a green as-
pect when track circuits X331T and 231T are both unoccupied and
sipnal L230 displays a yellow-over-red or green-over-red aspect.

A view of signel 12 and signal L2330 can be had from the éen-
gineman's side of the cob of an inbound train for distances of
1,050 feet and 1,500 feet, respsctively; however, oa account of
the 100 curve involved, the view of the rear end of a train
standing at the point of accident is restricted to aboutr 70 feet
from the engineman's side of the cab, and to approximately 600
Teet from thc fireman's side across the inside of the curve, the
fireman's view being restricted on account of an overhead rail-
way bridge, while on account of the track curvature and the high
side girders of the bricdge upon which the first train stood, it
is difficult 1o determine upon which track a train 1s standing
until it is only a chort distance away.

The weather was clear at the time of the accident, which .
occurred about 8:07 a.m.

Tescription

Train No. 13, an east-bound passenger train of the Baltimore
& Ohio Rkailroad, consisted of 1 coach, 3 express cars, 1l combina-
tion passengev-baggage car, 1 coach, 2 Pullman cars, and 1 obser-
vation car, in the order named, all of steel construction, hauled
by engine 5237, and was in charge of Conductor Ross and Engineman
James. This train passed signal 12, which was displaying a green
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aspect, indicating proceed; pessed signal L3230, wkich wae dis-
playing - yellow-over-red aspcct, indicwting nrevore to stop at
nest signal, cid was stopped before reaching the next signal,
L204, located on the signal bridge at Budd Stroet, which was
displaying a red-over-rcd aspect, indicating slop. The stop
made was only momeutary, lhowever, anc the train had jusi gstarted
ahead when 1ts rear end was struck by I[rain Second No. 4C.

Train Second No. 48, =z2n cast-ovound passenger %train of the
Cleveland, Cincinnati, Chicago % S.. Louis Ra:zlway, consisted of
1 baggage car, 1 coach, 2 Pullman cars, and 1 dining car, in the
order named, all of steel construct.cn, hauled by engine 6473,
and was 1n charge of Conductor Stiles aad Engireman Bieri. This
train passed signal 12, which was falsely displaying a green as-
pect, incicating proceed, passcd sipnal Lz30, which was falsely
displaying a green-over—red aspect. indicating proceed, passed
the flagman of the train chead, who had gotten bac': only 87 feet
behind his train when it stopped for signal Lz04, and collided
with Train No. 13 while traveling at a speed variously estimated
to have bean between 8 and 40 miles per nour.

Train No. 12 was moved ahead by the forcec of *the impact,
the rear end of the last car in that train, which was consider-
ably damaged, stopping at a point 37 feet beyond the point of
collision; the train broke in two at two places, namely, between
the rear car nd the car ahead of it, this separabtion measuring
24 feet, and between the first and second cars, this separation
measuring 130 feet. The rear truck of the car ahead of the lact
car was tre nuly portion of the train to be derailed, but 2ll of
the cars were considerably damaged. The front end of CCo%StL
engine 8472 was conciderably damaged, aund the froat pair of
driving vheels, the booster truck, and one pair of wheels in the
forwvard truck of the third car in the train were derailed. The
employee killed was the baggageman of Train No. 13, while the
employees injured were the conductor of that train, a car fore-
man who was deadheading “hereon, and the conductor and a brake-
man of Train Second No. <6.

Sumnory of evidence

’ Encineman Jameg, of Train No. 1
displaying a green aspect, signal L

and signal L304 a red-over-red aspeci. At this last sipgnal his
train was stopped and he started to vhistle out a flag, bub the
agpect changed to yellow over red and he therefore sounded two
blasts of the whisile and started ahead; the engine stalled,
slack was taken, and the train then was started, but the acci-
dent occurred after the irain had moved about 10 or 12 feet. The
engineman estimated that it was about 50 seconds from the time
his train stopped at signal L204 until he took slack and started

2, stated that cignal 13 was
30 a yeliow~over—-red aspect,
1



again, and he thought about 5 or 6 seconds elapsed frow the time
his train stopped until the s. mal indication changed.

Flagman Boone, of Train No. 12, staled tlo2t when approach- .
ing Budd Street he vas on the rear platrorm of the last car and
got off before his train stopped and started beck with a red
flaz, but gol back only « shori distvance when the folloriag train
pacsed h-.a 2t a speed he <ostom-.ted to have becn avbout 40 miles
per hour; he saw the enginenon leaning out of the cab window and
shouted to him. The floagman 41d not nosice whether the eir
brakes were applied, and thought the spz<d hid not beea reduced
when the collision occurred.

Engineman Bievi, of Train Second No. 48, ctated that signal
12 wvas displaring a green aspcct and that sisnal L3320 was dis-
playing & greev-over-red aspeczt, bt that after the engine passed
under the overhead railwry bridge the fireman gave warning of
danger and he saut off steam immediately and appliec tue ailr
brakes in emergency. Lnginesuen Bierl saild that the Tfireman wvas
on the seat box looking «head and that a- the tine he gave warn-
ing of the troin aherad, their own eungine was sbout 110 so 120
feet from the rear of the B.& C. train, at which time the speed
was about 20 m.les per asur, and he thoight 1t was reduced to
about 9 or 10 miles per hour "hen the collision occurred; engine-
man Bieri also sald that vhen be was abouvt 60 or 80 feet from the
poirt of collision, he irvs Ilagged with & red rlag. After the
accideant, in company with two other men, he went back aand looked
at signal L2330, and at vhat time 1t was displaying a red-over-red
aspect. The air brakes Lad oeen tcsted, end worked proncrly éen
route.

Fireman Hogenmeyer, of Train Second No. 46, stated that he
did not see the rear end of the B.& 0. train until his engine
passed wicer che overhead railway biidge and wac only a short dis-
tance frou the preceding train. Wher he saw that it was on the
same track as his own train he shouted a warning of danzer 1o
the enginewman, at which time the speed was about 18 or 20 miles
per hour, whereupon the engineman applied the air brakes in emer-
gency, reducing the speed to about & or 10 miles per hour at the
time of the collision; Fireman Hogenmeyer did not see the B.& O.
flagman prior to the accideant.

Leverman lartin, on cuty in Tower A, staced that he was .
working the levers on tae southrest connection. He said Train
No. 12 came in as usual; he gave Train lNo. 13 signals L208 and
L2330, which advanced that train to signal L204. Zouthern Train
lst No. 5 was going out of track 9 to track 86; as soon as this
train cleared he gesve Train Io. 12 signal L2304 and other signals
to advance thet train into the terminal on track 14, but when in-
dicator lights did not appear on the model board as usual he no-
ti1fied the assistant train director that Train No. 12 must be
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stopped; shortly afterwards th2 signal maintainer called by tel-
ephone reporting the accident. In the wmcaatime he had glven
Train Second No. 46 signals L2028 and L2330 o permit that train
to follow Train No., 13. He did nol know what iadications were
displayed by signalc L2308 and L230 for Train Second No. 46, his
only information that the sionals bad operated being the display
of green lights on the moliel board.

Signal Forenan Aogers, of the Cincinmati Union Terminal
Co.upany, stated that on arrivin; at the czcene of the accident he
heard that the =sngineman cX Train Second No. 46 had stated that
ne received a green iadication at signal L230; he went to that
siognal and got in comaunicaticn with the tower on the telephone
and told them to display the signal for a movemsnt in against the
equioment that still was cocunying the track. This was done, but
the signal displayed a yellow-over-red aspgect, which was a false
indication under the circuanstances, and he then checked the posi-
tion of &31 track relay and 4204 track relay, voth of which were
located 1n the signal casc at signal L33C; both of these relays
were functloning properly, 2331 being up, or energized, and A304
being down, or deenergized. He also checked the repeater circuit
Tor A304 track rcepeater relay; this circuit breaks over A204TR
and operates the repeater relay which is loceted in the tower.
The circuit was found to be all right arnd the signal foreman then
left the maintainer at the signal and procceded to the tower and
had the north end signalman join him, after which he checked the
position of ARBQ04 track repcater relay and found it to be down as
it should have been, but oa checking further for L330H circuit,
ne did not find it over the relwy as should have been the case.
Foreman Rogers had the signalman start running the circuit back
from the terminal board w2hile he checked the circuit on the
wiring diagrams, and they found that L330H signal control cir-
cuit, instead of breaking over AZ04TP, as the cimcuit plan
showed it, was breaking over 204TR. The breaks were shown on the
wiring diagram as being over 304 track relay and this was the
circuit, to the ocest of his knowledge, as originally installed;
the circuit plans, however, showed the siznal control circuit
over the vroper relay and the sigral foreman, by taking the break
out of the wrong relay and putting it through the right relay,
corrected the improper signal operation. A check was then made
by shuntiag both of the track circuit- which coatrol the home in—
dication of signal L330, aand it functioned properly. Signal
Foreman Rogers was on the job at the time the plant was con-
otructed, «nd he said the southwest connection signaling was not
completed at the time the iterminal went ianto operation under
emergency concditions, due to high water; thie was on March 19,
1933, and the signals were placed in operation several days
later. At this time the plant was checked in the field by rep- .
resentatives of the Union Switch & Signal Construction Company
and himself, and he could not explain why the condition in ques— .

tion was not discovered, unless it was because of the fact that
»
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a thorough checl was not made on the southwest connection owing
to the coanfusioa due to the unmiizual operation 1n puttving the
terainal into service; since tuoc plant hd been in overation he
had not reeccived a report from anyonc th.t would indicate there .
was any defect in the sizmal system. Signal Foreman Rogers also
gsaid that he did not*t reproduce tle situation claimed by Engine-
man Bieri to have existed, because aiter he found = false ap-
proacia indication on signal L2230 there was no need oI any further
test, it being evident thc signal could nave displayed a proceed
indication under the conditions which existed irmediately prior
to the accident. Since the accident llanager Kellogg, of tae Cin-
cinnatl Union Terminal Ccapany, advised vader date of April 9
thet a complete check of the eatire interlocking vlant had been
started.

This terminal was placed iu service on March 19, 1333, but
the signals on the southwest connection were not placed in opera-
tion until several cdays afterwords. A plan of %the terminal in-
terlocking furniched in connection with this investigation indi-
cated that it wuts revised on November 2, 1934, in order to show
changes for traclis 15 and 18.

Jiscussion

The evidence in this investigation shows that B.& 0. Train
No. 12 received a stop signal at signal L3204, and that just as
the train had been brought to a stop the signal changed to dis-
play a yellow-over-red aspect, authorizing the train to proceed
prevared to stop at the n2xt sisnal; 1t was necessary, however,
to take slack and the train had just started to move ahead when
it was struck by C.C.C.& 5t.L. Train Second No. 46, the engineman
of the latter train saying that the signal in the recar of Train
No. 12, signal L2330, was displaying a grecn-over-red aspect and
that automatic signal 13, next in rear of signal L330,was dis-
playing a green aspect, each of which constituted a procecd in-
dication for his trzin. Signal Foremun Rogercs was summoned 10
the scene anda while a portion of Train Second No. 46 still occu-~
pied trac't circuit ARO4T, the signal foreuwan had the leverman
operute lever 2330 und then observed signal L230 improperly dis-
play a yellow-over-reu aspect, and his suosequent investigation
disclosed that the control of signal L2330 was not broken through
relay A204TP, as shown by the circuit plan, but was erroneously
broken through relay 204TR, the track relay for the track sectio
in advance of signal L204. After changing the circuit to conform
to the circuit nlan, a check deuwonetrated that the signal oper-
ated as intended.

It further appeared from the investigation that the terminal
was placed in service in advance of the intended date, due to
high-water conditions which necessitated the abandonment of the
old terminal, and that the check of sigrals on the southwest
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connection was made under traf’ic shortly after the terrinal was
plcced in operation. No recor.. of this checl vere availlable
during tniz investisstion. and 2lihough the viTing cor—ssponded
with the cetlall plaas and Signal roreman Doger: enid that to the
best of hic kuorledze this was the original coustruction, it was
not definitely este®lished whether this errors was ~2ie "n the
original installation or “1 coiect:.on wiin suobsecuent counges
in the plans., T5 epw2ars thot the defective condition which was
disclosed -~u ilils case, and wirsch vas the cause of ihis accident,
had not heen diescovered previensly i comnecticn with the opera-
tlon of trains becaucse ol the fact Shat relasively precine spac-
ing and movemens of trajus was requzred Lo carse the disolay of
improper =ignal indications. The iavestisaetion fereibly empha-
izes the fact that signl fac:lities shoald receive therough
and accurate teshs, 1a cxder to eliminate any irre-~ularities and
to insure that thesc faciliitieg are 1n safe and satsablz condi-
tion So arlord adeocuate protection for the rmovemewnt of trains.

"M

Signal L230 ic located im terminal territory vwhere a speed
of 30 milec per hour 1s authorized. The restrictecd—-spezd, or
red-over-vellow aspect, moy e displayed vhern a train occupies
the first track seciion, by moving the lever in the tover to the
left and operating the push buiton; with the first track section
unoccupied and the second frack section occupied, the aspect may
be displayed by aoving the lever to the left, without using the
push button, the latter arrange.ent being known as an automatic
call-on, aad levermen are not reguired +to know that a trin has
stopped before displaying this aspect. If a rule had been in
effect requiring levermen to knnw that a trair has stop».& before
displaying a signal for its movecuent into an occupied seshion,
this accident might have bzen prevented.

Conclusions

This accident was caused by interlocking signsl L2330 and
automatic signal 12 displaying false proceed indicctions, the
false procecd indication displayed by signal L2230 was caused by
an error in its control circuit, while ac a result of this error
automatic signal 15 also displayea a false proceecd indication
through the normal operation of its circuit.

Respectfully submitted,
W. J. PATTERSON,

Director.



