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crossings are as tollows: Towa, 43 crossings; Hinois,
36 ; Minnesota, 25; Wi »mri»in 22; Calttornin, 17 Kan-
sas, 163 Nebraska, 14 Se;uth Dakota, 13: Missourt, 12
and Texas, 10. The total for all states in the Union is
293 sueh grade crossings and 20 such pauntiets,

The total length of mau on which visual ml\ signals
are in operation-—3,855 miles—is 50 miles more ‘thzm

Aggregate Length of Lines and Parts of Lines and Number of Locome-
tives Equipped with Automstic Trsin-Stop or Train-Control Devices on

lansary 1, 1932, (1. C.C. Table No. 6!
Number |- Number

Miles of | Mies af | OF
Nauma ofraiircad road track Xlg@m of g;g;ar
squipped jequipped oorones | saninped
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gver January, 1931, As in fovoser reports, ib appears
that g co rable number of voads report the use of
both telegraph and telephone for truin dispatehing on
the same né*-c‘:ium '“!ﬁ 18 toads of considerable lepgth—
from 200 mz les each to 1,500 or miore—the train dis-
patchers still use the telegraph excimi\'ei‘:

Rock Island Improves
Lightning Protection

{ Continned from boge 182}
{ 7 by

1sed, in line circuits at each hireak, the ordinary chole-
cotl arrester with ovne gap, and an artificial ground.
Alse, a jump-spark arrester was wsed across the coil
terminals of both track relays and wa relayvs.

The facts listed above indicated that the ligh ning
coming o on line circnits was “breaking away” via
track relays through which it passed to the rails, There-
fore, we i‘s‘tas ted using the three-gap arrester, attaching
an artificial ground to one gap post and oune each of

Tab!e Showing Reduction of Lightaing Trouble on Rock Island

Stgud Intervaptions. Due ficlf"“r Jamm;vc! by
ty Lightwing 7
Vear { ases Fotal
1924 127 209
1027 5 148
14928 24 144
1629 32 123
1930 26 RS
1931 25 75

Alton. ... s 113,38 208.6
Aichison, Topeka & Sants Feoooons 176.8 $:8.2
Atlantic Cosst Line 12929 M2
Baltimors & Ohio. 1271 258, 6
Boston & Albeny 2.1 507, 9
Boston & Maina. 1048 215.2
Carolina & Northw T,
Central Hallrond of Now 3ersey., 126.3 180, 4
Chesapeake & Ohlo._coveees 125.0 125.0
Chicago & Fe:{tﬁm Ilinois LA 23,0
Chicago & North Western 510 | 1,080.0
Chicago, Burtinglon & 1610 242.0
G hwazu Indinnapolls & | 1810 1810
Chicago, Milwankee, 8. ?aul & P 212,58 425. 0
Chicago, loek Island & Pacific 42,5 5184
Cleveiand, Cincinnati, Chicago

B et e e a5l 3844
Cleveland Union Termingl . sz e i
Delawnare & Hudson . - oeovvnvnuen 198, 2 210.3
Delaware, Luckawanua & Western, 2685 56,5
Elgin, Joliet & Eastern... oo S e
BRI, o v oommmimenath 242.4 4844
{ireat Northern 220.5 2550
nois 2149, 6 a43.2
Lehigh Valls 250,2 | 6818
Long Island.. 48.4 880
Lonisville & D 267.9 3021
Michigan Céntral........ 315.5 6310
Missouri-Kansss." I’ems s e i e
Issouri Pagifie.. ... L0 520
L0438 1 33843

1397 1575

WLg HED

2387 2412

216,86 2156

o8 EB00.3

1354 8.8

842 oy

101 204.5

Richmand, Frederickshurg & Potomac. . 108, 7 219.4
8t. Louiz-San Prancisco. 1081 154
Bystem. 2,718.8 | 34918

Tl oo

s 70,1

Union Pacific System. s o 538.5

PRI ot dvnitein i s el W 504 T §:20, 554:0 § 801

*Inclides 28 miles of road and 56 wiles of trick on the Richmand,
Fredecieksburg & Potomas, cquipped for operation of Atlantic Coast Line
locomotives,

F Tncindes locomotives opevating over 4808 additional miles of equipped
fh.il.}x i Canaga.

¢ In additon o the mileage shown there are 3355 miiles of read and
9.5 miles nf wack ccmt;)peﬁ for cab sipual operstion over which train
‘mmal éC}\l;p{JEd fotomaotives are opevated,

*lueludes AZJ miles of rogd gnd 838 miles of track on the Baltivoore &
f;)‘va. enuipped By the Penwavivania far operation of its eguipped loesmo-
tives,

®ln addition to the train control equipped locomotives Tisted there are
?‘3;5 gteam locometives. 9 clectyic Iocummxvnﬁ 200 multiple-unit cars ang

ﬁ‘h -eleetric car equmipped with cab signals only, without tmm contral
whxc may be operated interchangeably over all tqm ppet tracks.

* There are 0 msz!@\pi‘--mut cars, equipped with csb signals. only,
wiich bperate over 13.3 miles of road in train-contral tereitary,

the figure given in the 1931 report. This 50 miles con-
sists of 39 miles on the Chicago & North Western and
11 on the Pennsylvania.

Centralized traffic control is now in operation on 893
miles of road as compared with 554 miles on January 1,
1931 ; number of p&sgzw sidings, 177, as coinpared with
11t :,wztc%w;, “,.’7 as campared with 344. Of the 27
roads appearing m this table, 12 have more than one
htf‘{ii)f} each. The Boston & Maine has 11 sections; C.

B. & Q. 6; Missouri Pacific, 4.

The table showing remotely operated switches gives
a total of 396 control points, a small increase.

The telephone s now in use for the transmission of
train orders bn 154462 miles of road, a slight increase

the rails to the other two gap posts. Our results were
so satisfactory that, in additien to buyving this type of
arrester for all mew work, we decided to arrange the
single-gap arresters to provide a path to cach rafl as
well as to an artificial ground. This re-arrangement has
been carried out in connection with rail relay work, ete,
which required rewiring of relay housings.

The reduction of the munber of interruptions caused
by hghtning, and of the number of damaged relays,
notwithstanding g large increase in eyuipment, indicate,
in iy opinion, the advantages of our present pragctice

L
A Detector Bar Fails
ON March 2, 1932, there was a derailment of a pas-
senger train of the Chicago, Indianapolis & Louis-
ville, at Indianapolis, Ind. An abstract of the report of
the Bureau of Safety on this accident follows:

This accident occurred within limits of an interlocking
plant at the junction of three railroads, the Big Four,
the Nickel Plate, and the Monon. The route traversed
by northbound Monon passenger trains, commencing at
the Union Stztion, is over the Indxanapohs Union Rail-
way tracks for a distance of 4,200 ft., then on the east-
bound main track of the Big Four for 5,000 ft. to home
signal 40, where keeping to the left they enter upon the
track of the Nickel Plate, which track is traversed a
distance of 650 it. to the point where the Monon property

hts commence. The accident occurred at the beginning
of the Monon line, at the south switch of a crossover
connecting that track with the Nickel Plate track on
the east.

The interlocking plant is operated and controlled by a
40-lever electric machine havmg 32 working levers.
The switch involved, switch 14, is directly controlled by

(Coutmued on page 198)
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Detector Bar Fails
(Continued from page 188)

lever 14, and the movement of lever 14 is protected by
the mechanical locking of the machine so that it can be
operated only in a prescribed sequence. Protection against
the movement of the points of switch 14 is provided by
a detector bar of the motion-plate type, operated by
the switch mechanism in the usual manner. Similar
protection on the Big Four tracks is afforded by de-
tector circuits.

Towerman Hendricks, of the Big Four, who was on
duty at the interlocking plant, stated that when he saw
train No. 30 clear signal 40 he restored that lever to
normal, with the intention of allowing a Nickel Plate
engine to pass through the plant as soon as the Monon
train cleared it. Towerman Hendricks had been in the
employ of the Big Four since 1901, and during the last
13 years he had been stationed at this interlocking. Signal
Maintainer Taylor, of the Big Four stated that he arrived
at the scene of the accident about 5:35 p. m., or 27 min.
after it happened, and on going to the tower he found
all the levers in proper position, with none of them
reversed.

Supervisor of Signals Kelley, of the Big Four, stated
that on the morning following the accident he conducted
tests to determine the condition of the detector bar at
switch 14 and by placing a device on the track to simulate
a wheel it was found that there were 10 or 12 points at
which the detector bar permitted the switch to be moved.
Supervisor Kelly further stated that he made a test to
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ascertain whether or not it would be possible for the
switch to move under a train without any operation or
effort on the part of any one and it was found that it
could not be done, the lever on the machine had to be op-
erated before the switch could be moved, for the reason
that polarized relays are used to prevent a movement of
the switch in the position opposite to that of the lever,

Signal Engineer Stoltz, of the Big Four, in explaining
how switch 14 could be operated while a train was pass-
ing over it, stated that the detector bar is applied to two
sections of rail where the track of the Nickel Plate
joins the track of the Monon. The detector bar clips on
the Nickel Plate rail, which is an 80-1b. rail, require the
bar to rise to a higher elevation above the top of the
rail than in the case of the 90-1b. rail north of the joint;
the latter rail, being %4 in. higher in the head, allowed
the bar to lie that much more below the top of the head
than on the 80-Ib, rail. In addition to this, loose ties in the
vicinity of the switch machine to which the T-crank is
attached, permitted a movement of about ¥4 in. when an
attempt was made to operate the bar with a test device to
simulate a wheel on it. The lost motion between the
machine and the bar, together with the fact that the bar
was normally approximately 14 in. lower than it should
have been, permitted the movement of the bar and switch
machine with the test device on the detector bar.

Signal Engineer Stoltz further stated that in 1930
detector circuits were installed on the Big Four tracks
and in 1931 further improvements were made on the
Big Four, including complete approach and detector
locking. The Big Four changed from detector bars to de-
tector locking because the locking provided more ade-
quate protection and also because the 105-1b. rail laid
by the Big Four in 1930 had a wider head and increased
the possibility of a detector bar failing to engage the
wheels of a passing train and thus permitting a switch to
be opened under a train, Mr. Stoltz said that in corres-
pondence with the other roads, started in 1927, the Big
Four endeavored to have complete detector locking in-
stalled ; he said the reason given by the other roads for
not adopting detector locking was because of expense.
Mr. Stoltz thought the accident here under investigation
would not have occurred had switch 14 been protected
by detector locking. :

Upon being further questioned subsequent to these
tests, Towerman Hendricks admitted that he had inad-
vertently or unintentionally operated the lever controlling
switch 14 before the Monon train cleared it, resulting in
the switch being thrown under the train.

Conclusions

The rules of the Big Four provide that signals must
be restored so as to display their most restrictive indica-
tion as soon as the train or engine for which they were
cleared has passed and is clear of the fouling points of
its route. Towerman Hendricks should not have restored
signal 40 until train No. 30 had cleared the interlocking
plant, in which event the unintentional operation of
switch 14 could not have occurred.

The condition of the detector bar and its application
to the rail was such that it was not reliable to prevent the
very kind of an accident for which it was installed. This
condition was one which adequate inspection and main-
tenance should have corrected. At other switches in this
plant detector bars had been replaced by detector circuits,
because of the greater reliability of such circuits as a
means of protection against accidents of this character.
It is believed that consideration should be given to the
need for detector locking at all switches in this plant
which are not now so equipped.



