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The antenna on top of the building 

The antennae on the locomotives are 36 in. 
tall and are located on the front end, so 
that the metal cab will nut act as a re­
flector. 12 ft. from the top of the rail. They 
are Yz-wa,·e vertical types with a 1 -wave 
horizontal matching stub. 

Land Wires Connect Remote Points 

The unit at Fourteenth street 1s connect­
ed by wire to three remote control points 
including the office of the assistant super­
intendent of the Chicago division, which 
is located on the first floor of the warehouse 
containing the radio unit: the office of the 
yardmaster at \Vestern avenue, 3)/2 mi. 
west of the radio unit; and the office of the 
trainmaster at Morton Park. 8;,-~ mi. 
south\\·est of the radio unit. Each of thcs( 
offices contains a loud speaker and its ampli­
fying unit. a relay S\\·itch. and a standard 
cradle-type telephone set contammg a 
microphone and a receiver. ",ll instru 
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me>~ts are CL n11ected to the wires IrOll1 the 
radio umt "t Fourteenth street throufo!h the 
rela0 switch. This switch activates a relay 
on the radio unit which throws either the 
transmitter or the rece!Ver or the unit in cir 
CJit '' ith the head set or the bud speaker. 
The three m1crophones at the con ·ol sta 
tions are \\'estinghouse Electnc and 1fanu 
·acturing Compan} F-1 transmittLrs. 6,11 
loud speakers are in circuit d•1ring idle time 
so that all c 111 receive calls irum the loco 
motives and otht·r staTions. fht same equip­
ment .mel circuits are used in the cabs ex­
cept that tlectw-clynamic mic•·ophoncs art 
employed 

\\'hen unt of the re-11ot~· control po1nts 
wishes to call a locomotiv~ the operator 
presses the foot-relay switch \\ 111ch places 
the transmittt r in the telephone set in cir 
cuit "ith the ransn11tter o' the radio unit 
at Fourteenth street and calls the number 
of tht locomotive. He then releases the 
switch so that his loud speaker and receiver 
in the ,elcphonc set will again he connected 
with the receinng unit. The call is heard 
>ver the loud speaker:-; in the three cabs and 
,,·er tht loml speakers at the other ren ole­

control points. The operator of the locomo· 
ti,·e called answers. first pressing his relay 
switch in order to connect the transPJitter 
in his telephone set with the transmitter of 
the radio unit on his locomotive. The same 
procedure is followed when the engineer of 
a locomotive call> one oi the control points. 

Tests Show Possibilities of 
Saving Switching Time 

The tests thus far. han been confined to 
a 15-mi. area hut communication has been 
maintained as far as LaGrange, a distance 
of 20 mi. They have shown possibilities for 
speeding up operations by a direct and con­
tlnuous contact between locomotives and 
train and yardmasters and a saving in loco­
motive hours. 

Increased efficienc) ol operations result­
ing from the use of radio is due to the con 
stant contact with the locomotives. \Vithout 
radio. the only contact while the locomoth·e 
is away from its terminal is through the 
Yardmaster. who has to search for the loco­
motive or through industnes which can bt: 
prevailed upon to call the engine foreman to 
the telephone. Under this arrangement it is 
dif!1cult to alter the routine of the locomo­
tive. \Vhen radio is emplo) ed, the location 
of and the \York being performed by the 

In the locomotive cab, X marks the case containing the electronic equipment 
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locomot1ve ca.1 be determmed in a fe'' sec­
onds and the engine foreman directed to 
perform a pick-up at an industry or some 
other switching operation in the immediate 
territory. '\. few actual examples show the 
value of radio communication· 

On one occasion, two shippers called to 
request ,witching service. The yardmaster 
k1e,, that a rae 10 equipped locomotiYe 
should oe in the Chicago & North \Yestern's 
potato y<Fd at \Yestern avenue and Slx­
teenth street, and could perform the switch­
in~ requ< stcd. A. radio call disclosed that 
the crew had completed its work in this 
yard one! was headed east to Union avenue. 
The yardmaster directed the crew to stop 
en route ot an mdustry at Racine avenue to 
p1ck up a car of perishables and then re­
turn west to do switching for a company 
on Ashland avlnue. 

On another occasion. a yardmaster upon 
ltarnug that a switchmg mO\·ement would 
tie up the !me leading from a foreign yard 
cmcl cause one o. his locomoti,·es to be 
tied up Jl , hr., made arrangements to deJa, 
the operation a few minutes until his crew 
could pick up some cars and leave the for 
eign vard. 

Besides saving engine-hours and speeding 
up the movement of cars, the radio has 
served other purposes. On one occasion a 
car was derailed '"hen dirt filled the flange­
way at a street crossing. The engineman of 
a radio equipped locomotive notified the 
yardmaster who immediate!} arranged for a 
derrick to re-rail the car. 

The installation and operation of the 
radio is supervised by T. \V. V/igton, super­
visor of electronics, under the direction of 
H. H. Hasselbacher, superintendent of tele­
graph. 

A Collision Despite 
Automatic Signals 

The immediate cause of the head-on 
collision on the Chicago & Eastern Illinois 
near Terre Haute, Ind., on September 14, 
in which members of the Army Air 
Forces were among those killed, was 
failure to obey a meet order and to control 
the speed of a train in conformity with 
automatic block signal indications, ac­
cording to the report of the investigation 
by the Interstate Commerce Commission 
under the supervision of Chairman Patter­
son. 

Supplementary findings pointed out, 
however, that a rule in effect in the terri­
tory concerned, as modified by special 
timetable instructions, "practically nulli ­
fied the protection intended to be provided 
by the block system for opposing first 
class trains within yard limits," and that 
"the block signal system in use on this 
line was not adequate for authorized 
speeds ." 

As a result of these findings, the report 
recommended that the road install an 
automatic train stop, train control or cab 
signal system on the line on which the 
accident occurred. 

29 Lives Lost-This collision resulted 
in the death of 26 passengers and 3 em­
ployees and the injury of 32 passengers, 4 
railway mail clerks, and 6 employees. It 
brought about a vigorous denunciation of 
railway managements and the commission 
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by Senator Wheeler of Montana, chair­
man of the Senate committee on inter­
state commerce, in which he stated that 
"our railroad systems have not adequately 
installed available safety devices" and 
that the commission's actions to require 
the railroads to make such installations 
have been "inadequate." 

These remarks were reported in Railway 
Signaling for October, page 580, while 
Chairman Patterson's reply, pointing to 
the continued improvement in the rail­
roads ' safety record, was noted in the 
issue of October, page 578. 

The accident occurred at 2:20 a.m. in a 
dense fog. The trains involved, No. 90, a 
standing northbound IS-car express and 
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90 at Atherton. The words "instead of 
Dewey" were omitted from this order at 
the dispatcher's direction, and the pre­
ceding order, establishing a meet at 
Dewey for First 95 and No. 90, was an­
nulled and not delivered to First 95. 

According to the report, when No. 90 
passed signal 174-8 it was displaying pro­
ceed. Soon afterward the engineman ob­
served signal 173-8, a considerable dis­
tance ahead, displaying approach, and 
the engineer made a service brake reduc­
tion. The aspect of this signal then 
changed to stop, and the engineer stopped 
No. 90 at the signal, then proceeded, 
since the signal was within yard limits 
and the rules there effective permitted a 
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Atherton or 'AChy its speed was not con­
trolled as required by rule after it passed 
the approach signal, as both the engineer 
and fireman were killed. The engine!hen's 
copies of the train orders received at 
Clinton (where a train order signal was 
displayed) had not been found when the 
investigation was made, but the rules re­
quired that a train be stopped immediately 
if a train order signal was passed wi thout 
a clearance form being received. The 
operator at Clinton saw a member of the 
engine crew take the orders from the 
delivery device. 

The force of the collision moved the 
standing train backward about 68 ft. Both 
engines, the first car of No. 90 and the 
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mail train, and First 95, a section of the 
southbound "Dixie Flyer," (made up of a 
locomotive, one baggage car, one bag­
gage-mail car, one Pullman tourist car, 
two Pullman sleeping cars, five coaches, 
and four Pullman sleeping cars, in the 
order named) were operating on single 
tangent track by timetable, train orders, 
and an automatic block signal system. 
The point of collision was within yard 
limits 0.13 mile north of the station at 
Dewey and 3.83 miles north of Terre 
Haute. 

Signal Arrangement-The automatic 
block signal system in this territory was 
arranged on the overlap principle. From 
south to north the signals involved were, 
in order, No. 174-8, 173-8 (northbound) 
and No. 173-7, 172-7, and 171-9 (south­
bound) ; these were, respectively, 6,298 ft. 
south, 6 ft. south, 6 ft. south, 5,592 ft. 
north, and 9,587 ft. north, of the point of 
collision. Signal 174-8 was continuously 
lighted, while the others were approach 
lighted ; all were of the upper -quadrant 
semaphone type. The controlling track 
circuits were so arranged that signal 
172-7 would display approach and signal 
173-7 would display stop when a north­
bound train passed signal 174-8, while No. 
174-8 would display approach and No. 
173-8 would display stop when a south­
bound train passed No. 171-9. Signals 
173-7, 173-8 and 174-8 were located within 
ya rd limits. The maximum authorized 
speed for the trains involved was 50 
m.p.h. 

At Terre Haute the crew of the north­
bound train received three train orders; 
one giving .First 95 superiority over it 
from Clinton (10.9 miles north of D ewey) 
to Terre Haute; one establishing a meet 
at Dewey with First 95, which was di­
rected to take the siding; and a third 
directing First 95 to take siding and meet 
No. 90 at Atherton (a station 6.5 miles 
north of Dewey) instead of Dewey. First 
95 had received the order giving it 
superiority from Clinton to Terre Haute, 
and at Clinton, among other orders, it 
received a clearance form and an order 
directing it to take siding and meet No. 

train, after it had stopped short of a 
block signal displaying stop, to proceed 
immediately but with caution to the next 
signal. When No. 90 had moved a few 
feet, however, the headlight of First 95 
was seen a few hundred feet ahead, and 
the northbound train was stopped im­
mediately, with its front end about 6 ft. 
north of signal 173-8. 

Orders Not Given to Conductor- The 
southbound train passed Clinton about 14 
min. before the accident occurred, and a 
member of the engine crew and the front 
brakeman, who was in the sixth car, 
caught copies of a clearance form and 
train orders from a train order delivery 
device there. The front brakeman read 
the orders and understood that his train 
was to take siding at Atherton to meet 
No. 90. He made no effort to deliver the 
orders to the conductor, however, but 
proceeded toward the front of the train 
to be in position to open the switch when 
the train stopped. Because of darkness 
and fog, he was not aware that his train 
passed Atherton without stopping and 
made no effort to bring it to a stop before 
the collision occurred. "The conductor 
and the flagman were in the rear car 
when First 95 passed Clinton ," the report 
pointed out. "They knew that copies of 
train orders had been received by other 
members of the crew, but they made no 
attempt to ascertain the requirements of 
the orders." 

First No. 95 passed Atherton, continued 
past signal 172-7, which displayed ap­
proach, and was moving at a speed of 
about 35 m.p.h. when it collided with No. 
90 about 6 miles south of Atherton and 
about 6 ft. north of signal 173-7, which 
displayed stop. 

Too Fast on a Yellow Board-The ap­
proach indication of signal 172-7 requi red 
the speed of F irst 95 to be not over 30 
m.p.h. and required it to approach signal 
173-7 prepared to stop, and the s,top in­
dication of signal 173-7 required that the 
train be stopped before passing it. The 
investigation did not disclose why the 
enginemen on First 95 failed to stop at 
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first four cars of First 95 were derailed 
and badly dam aged, and several other 
cars in each train were considerably 
damaged. The second car of First 95 
telescoped the third car (both were of all­
steel construction) and the later was 
"sheared practically its entire length 
diagonally from the floor on the right side 
to the juncture of the roof and side sheets 
on the left side." The passengers killed 
were occupants of this car. 

Signals Not Obeyed-The brakes of 
First 95 had functioned properly when 
tested, and no condition was found to pre­
vent their proper application. No action 
was taken to apply them, however, until 
about 30 seconds before the accident oc­
curred, when they were applied in emer­
gency, the t rain speed then being esti­
mated at 55 m.p.h. The report pointed out 
that, "if the speed of First 95 had been 
reduced to not exceeding 30 m.p.h. as 
required, and so controlled that the tra in 
could be stopped short of signal 173-7, 
which displayed stop, the accident would 
either have been prevented or its dis­
astrous consequences would have been 
averted." 

Continuing, the report explained that 
signal172-7, which displayed approach for 
the southbound train, was equipped with 
an oil lamp that had been converted to 
electric lighting and which emitted rays 
of much less intensity than other signal 
lamps in the vicinity, with the result 
that "it is possible that the engineman did 
not see the indication because of the 
dense fog and the relatively low intensity 
of the signal light." 

While the engines of the trains involved 
were equipped with automatic train stop 
devices, there were no roadway elements 
of this system installed in the vicinity of 
of the accident, train stop terr itory 
terminating 11.47 miles north. If the 
system had been in operation, the report 
stated, the train stop device on the engine 
of First 95 would have been actuated 
about 5,600 ft. north of the point of the 
accident, "and thi s accident probably 
would have been averted." 

Referring to the requirements of the 
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commission's order establishing standards 
for automatic signal ins tallations, the re­
port pointed out that a train is intended to 
pass one signal displaying approach be­
fore it reaches one displaying stop. Here, 
however, the track circuits were so ar­
ranged that signals 174-8 and 173-8, gov­
erning the northbound train, displayed, 
respectively, proceed and stop, as No. 90 
passed signal 174-8 before the opposing 
train entered the limits of its control cir­
cuit. While the engineman did see signal 
173-8 displaying approach, and then stop, 
in time to stop before their train passed 
that signal, if they had not seen the in­
dication until the engine was in the 
vicinity of the signal No. 90 would have 
passed it and would have collided with 
First 95 a considerable distance beyond, 
the report observed, and "the accident 
might have been more disastrous." 

Signal Rules Need Changing-Atten­
tion also was called in the report to the 
rule under which No. 90 was authorized 
to proceed immediately after stopping at 
signal 173-8, even though First 95 was 
author ized to enter the other end of the 
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same block at the same time by the ap­
proach aspect displayed by signal 172-7 
so long as No. 90 had not passed signal 
173-8. Thus each train was authorized 
to proceed through the block while it was 
occupied by an opposing train, No. 90 
under control and First 95 at not exceed· 
ing 30 m.p.h. "This condition should be 
corrected immediately," the report said, 
although under the circumstances in this 
case the collision would have occurred 
even if the rule had not permitted No. 90 
to proceed, since First 95 was not pre­
pared to stop at the stop signal, as re· 
quired by the rules . 

"This investigation disclosed that the 
signals involved did not provide an ade­
quate margin of safety in stopping dis­
tance for trains operated at maximum 
authorized speeds," the report concluded . 
"Pending such modifications of the signal 
system as may be required to provide 
adequate protection for trains being oper­
ated at presently authorized maximum 
speeds, the carrier should at once reduce 
the maximum authorized speeds to the 
limits for which the existing s ignaling 
will p1·ovide adequate stopping distances.'" 

Bonding a Consideration In Accident 

Caused by Broken Rail 

• \ TRAil\ accident, caused '"ly a broken 
rail, occurred on the Atlantic Coast Line 
near Hortense, Ga., on November '8. 
about 8 :50 a.m. The following information 
concerning this accident was furnished by 
C. McD. Davis, pre,ident of the Atlantic 
Coast Line 

The train involved was the southbound 
\Vest Coast Champion. operating between 
Xew York and Tampa, Fla., and consisted 
of 18 all steel cars hauled by a three-unit 
Diesel-electric locomoti,'e. In the acci­
dent, the rear truck of the third Diesel 
unit and 15 cars following left the rails. 
There were no fatalities, and although 
3. number of passengers received mmor 
InJuries. none were serious. 

\ formal investigatwn to determine the 
cause of the acciden. was held at vVay­
cross, Ga., on Nowmber 24, attended by 
representatives of the Bureau of Safety 
of the Interstate Commerce Commi<sior, 
and the general manager, chief engmeer, 
general superintendent and the superin­
tendent of motive power of the Coast 
Lme. The investigatiOI' developed that 
the accident was caused by a rail break­
ing due to a 70 per cent transverse fissure, 
the fracture occurring 12 in. from the 
receiving end of rail immediately at the 
end of the rail joint bar and inside the 
bond wires. 

The track at the point of accident is 
laid with 100-lb RE sectwn rail con­
nected by four .. hole contmuo'IS· •ype joi 1t 
bars 24-in. long, with 24 ties to the rail, 
is fully tie plated and is supported under 
the ties by nme inches of slag ballast 
0\'er three inches of gravel ballas• and 
h dressed out to the top of the ties with 

crushed granite The roadbed is an i) it . 
fill, 24 ft. wide at the top. 

The broken ra;l was rolled m the year 
1929 and was laid in track on ] une 5. 
1929. 1'1spection of the rail in the track 
at the point of accident had been ma.lt 
by a Sperry rail detecto·· car on N ovem 
ber 11, 1944, (seven days prior to tiP 
date .Ji the accident) \\·hich Inspection d1d 
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Sketch showing rail breaks 

not disclose any defect in this rail. HO\\ 
ever, because of tre attachmt'"lt of tl e 
joint bars to the rail thL Sperry car \\ill 
not locate a fissure immediately at ends 
of the JOint bar or througho .1t ~he ength 
of the JOint bar. 

The track in this v1cinity is equipped 
with three-position semaphore-type d-e 
automatic signals, and the joint at the 
point where the rail broke was bond.:!d 
\\ith two No. 8 galva•Jized iron bond 
wires separately connected to the web of 
the rail, the inner bond wire being at 
tached I)/, n. and the other 2';2 in irom 
the. ends of the joint bars, s l that break 
was within the points of attachment of 
the bond wires to tr e rails. Following 
the initial failure at the transverse fissure, 
the rall broke into a number of pieces. 
Nine pieces were found. and one "ection 
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45 in. long is still unlocated A sket1 h 
showmg the assembled portwns of the 
broken rail is attached 

Train Communication in U.S. Mili 
tary Railway Service in Italy 
A test run feat•Jring end-to-end raaio 

connnm icat•on-hrst ever attempted on a 
tram hauling war freight 111 an overseas tl t 

ater of operations-has been accomplished 
sorre\\ here in France by an operating 
Battalion of tlK i\Iilitary Railway Servicf, 
w1th encouraging results. 

Railroad soldiers overseas with t\w 
\I.R.S. have beer hearing and reading con 
s1denble comment in recent months about 
the added safe•y and convenience •o be 
~-ainecl by having tnin and eng ne crt\\, 
in constant commulllcation with each otlwr 
b} telephone or ··•1clio. So 1 couple o then1 
iccided to try it "Ut. 

Instigatoro of the 713t11 test run wtr · 
S/Sgt. Ray vVelker, Portland, Ore., wh" 
formerly worked for the Southern Pacific. 
and T/4 Charles H. Sample, ] r., Altoona, 
Pa., an ex· Pennsylvania Railroad employee 

'"\ \" e reasoned that if end-to-end com 
municat10n has proven so highly valuable in 
the States. it ought to help us out a lot 
over here. too,"' the men explained. "\\"hen 
tram and engine crews are 'l.ble to talk t" 
each other, running or standing, that is a 
big step toward elimination of many hazards 
sucl' as dera;lments and wrecks due to he 
boxes. shift 11 loads, etc. The train nn bt 
stopped immediately by merely telling the 
engineer the trouble, rather than wavmg an 
arn off trying to flag him down. It als•l 
facilitates the shiftir g of a train since all 
concerned can co-operate m making the 
necessar} .noves without even having to 
leave their posts or control vantage points. 

'"In settmg up our system we had to eli f 
fer from commercial operations so that 
communication could be accomplished with 
out any type of permanent installation 011 
rolling stock, and the expense had to 'Je 
practically zero. This we accomplished b) 
the use of radio. We borrowed two 'walkie 
talkie' sets. weighing four pounds each, from 
C.B.S Signal Section. These we installed 
on the front and rear of a •ra"n and set out 
for the test run." 

Sergeant vVelker rode in the cab during 
the run, while Sergeant Sample took the 
position of flagman at the other end. 

"\Ve made a 90-rnile round trip and were 
in perfect communication all the time, ex 
cept for a few moments while pass ng 
through a tunnel. 

''At one station where we had to 1rake 3. 

layover, we tried out the possibilities of ra­
dio for yard operations. It was found to 
be or great value m a classification yard. 
since car numbers cot•ld be given directly to 
the operator as they were read off, elm• 
inating the written tabulations and delay in 
carr) ing them from ~he yard to the oper· 
ator. Now the yard men ar(' clamori11g fl· 
quick adoption of the plan. 

'On the return trip we invited the Frencl­
train crew members to try out the ·adio. 
This caused quite a commotion, and one 
cheminot was so in•pressed he could or!} 
otutter. ,. 

Results ot the test were reported to tl t 

commanding officer of the battalion, with a 
recommendation that radio be regularly 
adopted for both train and yard operations 
as soon as pos'3ible 


