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panies in the United States.”

The exhibit shows that expenditures
by Class I line-haul roads for the instal-
lation and maintenance of signals and
interlockers varied from a low of $28,-
620,650 in 1936 to a high of $65,595,617
in 1944.

Expenditures Increased

From 1938 to 1944 these expenditures
increased markedly from year to year,
and the total for 1944 is considerably
more than twice the figure for 1938. In
the period 1936-1944, Class I line-haul
roads expended for installation and
maintenance of signals and interlockers
a total of $370,738,514, of which $263,-
777,789 was chargeable to operating ex-
penses and $106,960,725 to capital ac-
count. Expenditures by railroads for
signal appliances are by no means the
meastre of expenditures to promote
safety. The principal contribution to
safety is adequate maintenance of road-
way and rolling equipment, and such
improvements as AB brakes, heavier
coupling devices, steel wheels in lieu of
castiron wheels, grade crossing elimina-
tion and automatic crossing protection,
upon all of which expenditures of great
magnitude. are made annually by the
railroads of this country, bear directly
. upon safety of operation,

Signal Requirements

Q (By Mr. Preston) : Have you, and
the committee of which you are a mem-
ber, considered the possibility of sug-
gesting a formula for sighal require-
ments which might be of service in the
formulation of an order national in
scope on the basis of the information
elicited by the Commission’s and the
A.AR. questionnaire forms?

A (By Mr. Reich) : The development
of signaling with the safety features in-
herent therein has made systems avail-
able to railroads, adaptable to the widely
varied traffic conditions which must be
met. Tt is because of the varied require-
ments, peculiar to individual roads, sub-
divisions or branches and the advantage
in employing specific gystems to best
meet their requirements that a compari-
son of relative values of the several sig-
nal systems would have little signifi-
cance.

Railroad operating and signal officers
recognize the advantages offered in a
particular system so as to permit ex-
peditious and safe operation at the
speeds authorized and in the handling of
following and as the case may be oppos-
ing movements, so that in the final analy-
sis speed of operation and density of
train movement together with many
other incidental factors must all be con-
sidered collectively in determining the
type of operation best suited to a par-
ticular territory.
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After the most careful consideration,
we have found ourselves unable to de-
vise any formula which we think would
be of service to the Commission. In
our view, the basic difficulty about an
order designed for nation-wide applica-
tion is the wide variance in the relevant
conditions as between different segments
of a given railroad, between one railroad
and another, and between different sec-
tions of the country. To us it is clear
that speed alone does not furnish an ade-
quate basis for forming a judgment as
to what may be reasonably required.
Certainly train density is a factor of
prime importance, yet as a practical
matter an adequate picture of density
cannot be presented on a national scale.
It is possible, of course, to present the
number of trains moving on a given day
over specified territories, and this in-
formation appears in relation to road
mileage only on Form RR-1, with re-
spect to July 1, 1946. But it is neces-
sary to know much more than this in
order intelligently to weigh the density
factor. Other factors also should enter
the equation, such as curvatures, grades,
prevailing weather and atmospheric con-
ditions, types of motive power, and
weight, lengths and character of trains.
The financial condition of individual
railroads requires consideration. Ac-
cordingly, it is our considered judgment
that the question whether requirements
should be imposed, and if so what re-
quirements, can ultimately be answered
only on the basis of separate investiga-
tion and hearing with respect to individ-
ual railroads.

Signaling Installation Costs

Witnesses from six railroads were
called upon the stand to enumerate the
signaling systems used on their roads,
and to state the estimated costs of in-
stallation thereof per track mile. In
order, they included J. J. Corcoran, sig-
nal engineer system, New York Central;
W. R. Triem, general superintendent of
telegraph, Pennsylvania; L. C. Walters,
assistant to vice-president in charge of
signals, Southern; G. K. Thomas, signal
engineer system, Atchison, Topeka &
Santa Fe; L. S. Werthmuller, signal
engineer, Missouri Pacific; and J. S.
Webb, signal and telephone engineer,
Atlantic Coast Line.

Automatic Block

The Missouri Pacific, Pennsylvania,
Santa Fe, and Southern reported that
the installation of single-track automatic
block costs an estimated $4,200, $6,000,
$6,500, and $8,000 per track mile, re-
spectively. These figures are for the
A.P.B. system, with the exception of the
Santa Fe’s estimate, which is based on
the overlap system. The figure of $8,000
on the Southern includes $2,500 for the
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cost of new pole line per track mile.

The estimated cost per track mile for
the installation of automatic block for
current-of-traffic operation in multiple-
track territory is $3,000, as reported by
the Missouri Pacific, and $4,000, as re-
ported by the Pennsylvania and Santa
Fe. For such installation on the New
York Central, that road reported an
estimate of $4,900 per track mile.

An estimate of $5,000 was reported by
the Atlantic Coast Line for the installa-
tion of conventional A.P.B.  signaling
on single track. This road also reported
an estimate of $6,500 for the installation
of new signaling for current-of-traffic
operation, with inverse-code coded track
circuits and a new pole line, in multiple-
track territory.

Train Stop and
Train Control

An estimate of $8,700 was reported by
the Southern for the installation of
A.P.B. automatic block with intermittent
inductive automatic train stop per track
mile on single track. This figure in-
cludes $2,500 for the construction of new
pole line per track mile. For equipping
each locomotive with intermittent induc-
tive automatic train stop equipment, an
estimate of $2,300 was reported.

The New York Central reported an
estimate of $5,400 per track mile for the
installation of signaling for current-of-
traffic operation, with a similar train
stop system in multiple-track territory,
and $2,000 for equipping each locomo-
tive. The Atlantic Coast Line reported
an estimate of $6,900 per track mile for
automatic block with intermittent-induc-
tive automatic train stop in multiple-
track territory, and $2,290 for equipping
each locomotive with train stop equip-
ment.

The cost of installation per track mile
of current-of-traffic automatic block,
with continuous three-speed train con-
trol and cab indicators, in multiple-track
territory was estimated at $7,000 by the
Santa Fe. For equipping each locomo-
tive with continuous train control equip-
ment, the cost was estimated at $5,000.

The Pennsylvania reported that it cost
an estimated $11,000 per track mile to
install A.P.B. automatic block with con-
tinuous four-indication cab signals for
movements in either direction. For the
installation of automatic block, including
continuous four-indication cab signals,
for current-of-traffic operation on multi-
ple track, the estimation was $8,000. The
cost of equipping each locomotive was
estimated at $2,260.

Centralized Traffic Control

The Missouri Pacific reported an esti-
mate of $11,000 per track mile for the
installation of C.T.C. on single track,
and $8,750 for installation on two main
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tracks. An estimate of $12,000 per track
mile in single-track territory was re-
ported by the New York Central, Penn-
sylvania and Santa Fe.

Mr. Preston: Mr. Commissioner, that
completes the testimony which will be
offered on behalf of the Association.

Testimony of Brotherhoods

Harold C. Heiss (appearing for the
Railway Labor Executives Association) :
I will call Mr. Goff (Carl J. Goff, As-
sistant President, Brotherhood of Loco-
motive Firemen and Enginemen).

() Has your Brotherhood made stud-
ies looking toward improvement of con-
ditions under which enginemen work?

A Yes.

() What conditions, if any, have
prompted the making of those studies?

A Well, in the first place the mem-
bers of the Brotherhood are interested
in improving conditions under which
they work, particularly with respect to
safety appliances. In addition to that
the Brotherhood maintains an insurance
department, and substantially all of the
members of the Brotherhood carry in-
surance. From January 1, 1942, to Au-
gust 31, 1946, we paid insurance claims
for 95 deaths as a result of train colli-
sions. The total amount paid was $162,-
322.50.

Q What is the usual method of con-
trolling operation on railroads in the
United States?

A By a train dispatching system.

Q With or without a block signal
system?

A Yes.

Q Will you state what a train dis-
patching system is?

A Under this system trains are oper-
ated in accordance with schedules as
published in timetables, and in addition
by operating rules and train orders.

Q Is this method of train operation
adequate to provide safe operation of
trains ?

A No.

Q Why?

A Well, there is always the possi-
bility of error in transmitting and re-
ceiving train orders, the delivery of train
orders, the reporting of clearance cards,
misreading or misinterpreting train or-
ders, misreading or - misinterpreting
timetables, or possibly misreading of the
time; or the overlooking of a waiting
point or waiting order.

Q Dpges the installation of a block
signal system in your judgment coritrib-
ute in a substantial manner to the safety
of train operations?

A Yes, it does.

Opinion of Influence

of High Speed

Q In your opinion what influence
does higher speed of operation have
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upon the need for a block signal system?

A Well, the higher speed has a great
influence on the need for a block signal
system.

Q Why?

A To promote safety. With the
higher speed, proper spacing of trains
becomes necessary. This spacing of
trains can only be accomplished by block
signals. Proper spacing is necessary
because of the distance required after
brakes are applied, to bring the train to
a stop. For instance, a heavy passenger
train with standard equipment, operat-
ing at 65 m.p.h., will traverse about
3,500 ft. from the time the brakes are
applied in a service application, until
the wheels stop turning. The same train
at a speed of 80 m.p.h. will require ap-
proximately one mile to bring it to a
stop; and if operating at a speed of 100
m.p.h. it will require a distance of ap-
proximately a mile and a half. The
same train, with an emergency applica-
tion of the brakes, will require, from the
time the brakes are applied until the
train stops, a distance of approximately
4,500 ft.

Exam. Hoy: At what speed?

The Witness: 100 m.p.h.

Install Signals for
Over 50 M.P.H.

Q (By Mr. Heiss): Now at these
higher speeds of operation to which you
refer, do you have an opinion as to the
necessity for installing safety devices,
other than block signal systems?

A Yes, I have a definite opinion.

Q What is that opinion?

A My opinion is that the signal de-
vices should be installed when train
speeds exceed 50 m.p.h. In fact I have
a very definite opinion that these signal
devices should be installed when trains
are operated at less than 50 m.p.h.; but
certainly, the higher the speed of the
train the greater is the necessity for hav-
ing the signal devices.

Cab Signals

Exam. Hoy: Have you in mind any
particular speed beyond which there
should be cab signals?

The Witness: No, I have no particu-
lar speed in mind, Mr. Examiner. I am
thinking in terms that whatever the con-
dition is, that everything possible should
be done to provide the necessary signal
device to improve the safety of opera-
tions.

Exam. Hoy: What I had in mind was
this—do you think there should be cab
signals or automatic train control be-
yond 50 miles, or beyond 60 miles, or
beyond 70 miles, or beyond 80 miles, or
where would you draw the line, if you
would draw the line?

The Witness: I have no line of de-
marcation in mind, but the higher the
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speed the more devices should be pro-
vided, whether it is a cab signal or train
control or both.

Exam. Hoy: But you haven’t in mind
any line of demarcation?

The Witness: Above 50 miles, no.

Commr. Patterson: Would you say
at 60 m.p.h. that they ought to have cab
signals as distinguished from wayside
signals, or would you put that at 70 or
80 or 1007

The Witness: Well, that was back of
the question I just answered, that I have
no particular line of demarcation in
mind, but certainly at some point above
50 miles an hour there should be further
devices or further signal devices installed
beyond the block system.

Exam. Hoy: Should it be at all speeds
above fifty?

The Witness: Some point above fifty.

Exam. Hoy: But you haven’t any
fixed opinion as to where that point
should be?

The Witness: I have not.

Train Dispatchers’ Testimony

Mr. Heiss: I will call Mr. Matthews
(C. S. Matthews, vice-president of the
American Train Dispatchers Associa-
tion).

Q (By Mr. Heiss): Is there any
way of providing adequately for the
proper spacing of trains other than by
the installation of a block signal system?

A (By Mr. Matthews) : I know of
no way.

Q Based on your experience and
study have you formed an opinion as to
the necessity of installing signal devices
in addition to the timetable, operating
rules and train orders, to bring about
safe operation when train speeds are
equal to or in excess of 50 m.p.h.?

A My opinion is that with speeds
above 50 m.p.h. a signal system is neces-
sary for safe operation of trains.

Exam. Hoy: Mr. Matthews, as I
understood you, you stated that when
trains are operated at speeds of 50 m.p.h.
or more there should be a signal system
in addition to train order and timetable,
is that correct?

The Witness (Mr. Matthews) : That
is correct.

Exam. Hoy: What kind of a signal
system did you have in mind, a manual
block, an automatic block, or an auto-
matic block superimposed with cab sig-
nals, or train control ?

The Witness: I have no fixed opinion
with respect to any particular type.

Exam. Hoy: Do you think that a
manual block would be sufficient for any-
thing over 50 m.p.h., whether the speed
of the train was 60 or 70 or 80 or 907

The Witness: I think that might de-
pend on a number of factors. I would
say generally that my opinion is that
with those speeds a manual block system
would not be adequate.
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Exam. Hoy: What speeds are you
referring to when you say “those
speeds”?

The Witness: I am speaking of any
speed over 50.

Exam. Hoy: The manual block would
not be sufficient for any speed over 502
The Witness: Generally speaking.

Exam. Hoy: Would an automatic
block be sufficient for any speed over 50,
in your opinion?

The Witness: Well, may I ask if you
mean a straight automatic block system
without anything else imposed on it?

Straight Automatic

Block Insufficient
Exam. Hoy: A straight automatic
block system.

The Witness: No, I don’t think so.

Exam. Hoy: Well, what do you think
there should be in addition to the straight
automatic block system?

The Witness: Cab signals—

Exam. Hoy (Interposing):
speed over 50 m.p.h.?

The Witness: I wouldn’t say at any
speed over 50 miles, but I think—

Exam. Hoy (Interposing): At any
speed over what number of miles ?

The Witness: Well, I have no defi-
nite speed in mind, but I think as speed
increases the necessity for additional
safeguards increases.

Exam. Hoy: Well, then, as I under-

stand your answer, you think there
should be automatic signals at all speeds

over 50 miles, and that at some speed
above 50 miles—which you are not now
able to point out exactly—there should
be in addition either cab signals or train
control, is that right?

The Witness: That is substantially
correct except that I do think that under
certain conditions in those lower brack-
ets that you are talking about, in excess
of 50 m.p.h., a manual block system
might be adequate in some cases.

Exam. Hoy: I am not talking about
lower brackets now. Just what do you
mean by lower brackets over 50 miles
where manual would be sufficient?

The Witness: 50 to 60.

Exam. Hoy: You think there that
manual would be sufficient?

The Witness: In some cases, not al-
ways. I said that depends upon a num-
ber of factors.

Exam. Hoy: I just wanted to get, if
I could, your idea as to what protection
was necessary oyer and above 50 miles,
and whether yoti could distinguish be-
tween 50 and 60 or 70 or 80 or 90 or 100
as to protection required to promote
safety? .

The Witness: Not with any definite
lines of demarcation.

Exam. Hoy: If not definitely, then
generally. Can you draw a general line
some place between 50 and 100, or 50
and 90 miles an hour?

At any
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The Witness: No, I don’t think I
would want to draw that line. I don't
think my opinion is that definite.

Exam. Hoy: I was trying to get your
opinion.

The Witness: Well, I don’t think my
opinion is quite that definite.

Commr. Patterson: Then as to a train
going 100 m.p.h. you wouldn’t have any
opinion as to whether automatic signals
were adequate under those conditions ?

The Witness: If you are going to
name a speed now of 100 m.p.h. T don’t
think that a straight automatic block
signal system would be sufficient. It
might be if you only had one train.

Exam. Hoy: How about ninety?

Leave to Judgment
of Railroads

The Witness: Now you are trying
to pin me down. )
Exam. Hoy: I am not trying to pin

you down unless you want to be pinned
down.

The Witness:
pinned down.

Commr. Patterson: If you haven't
any ideas, we don’t want them.

Exam. Hoy: I don’t want to frame
your ideas; I wanted to find out if you
had any idea.

The Witness: My general opinion,
as I tried to state is that beginning with
a speed of 50 m.p.h., and going up, as
you progressively increase your speed I
think the necessity for additional safety
appliances becomes greater.

Exam. Hoy: Well, if the Commission
wrote a report like that, would it help
any?

The Witness: Well, I don’t know
whether it would or not. That would
depend upon what a lot of these railroads
might do about it.

Commr. Patterson: You are willing
to leave it to their judgment, is that
right?

The Witness: I am.

Commr. Patterson: You may proceed,
Mr. Heiss.

I don’t want to be

Testimony of Signalmen

Mr. Heiss: I will call Mr. Clark
(Jesse Clark, Grand President of the
Brotherhood of Railroad Signalmen of
America).

Q From your observation and study,
Mr. Clark, what has occurred over the
years in the attainment of speed by
trains?

A Speeds have materially increased
with some trains; in fact a great many
of them are now operating up to 100
m.p.h.

Q What influence does the attain-
ment of higher speeds have upon the
opportunity for accidents, or the serious-
ness of the accidents should they occur ?

A At higher speeds the likelihood of
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accidents becomes greater, and any acci-
dent that should occur is much likely to
be more serious.

Q (By Mr. Heiss): What are the
best-known methods of affording pro-
tection against these hazards?

A By the installation of manual or
automatic block signals, and other re-
lated devices such as interlocking, cen-
tralized traffic control, train control and
cab signals.

Q Based upon your experience and
study, have you formed an opinion as to
the necessity of installing signaling de-
vices in addition to the timetable, oper-
ating rules and train orders?

A Yes.

Q To bring about safe operation
when train speeds are equal to or in
excess of 50 m.p.h.?

A Yes.

Q What is that opinion?

A Automatic signal devices are the
best answer and the most dependable
manner in which information can be
conveyed to the enginemen. They are
constantly alert, they do not sleep, they
protect train movements in all kinds of
weather—rain, snow, sleet, cold or hot,
daylight or dark, or fog. Proper spac-
ing of signals, which is determined by
the grade, curvature of the track, con-
tour of the land, local conditions such as
congestion or wide-open spaces, is the
means by which trains may be operated
at high or low speed. Obviously, the

faster trains to assure safe, speedy and
economic handling of commerce.

Over 50 M.P.H.

Q Have you formed an opinion as
to over what speeds, certainly, additional
equipment other than block signal de-
vices ought to be installed?

A Yes, I have a definite opinion of
that.

Q Will you express that opinion?

A I think automatic signals or cab
signals or train control, and any added
safety devices of that nature, should be
installed on railroads where the speed
is in excess of 50 m.p.h.

Q Is there a point reached, do you
think, where cab signals and train con-
trol ought to be superimposed on the
automatic- or manual block signal sys-
tem?

A Yes, I think that is so, too. In
my opinion, you ought to have a cab
signal at least installed in every cab and
in service where the speed is not to
exceed 60 m.p.h. for passenger trains or
50 miles for freight trains.

Exam. Hoy: You said “not to ex-
ceed.”

The Witness: Yes.

Exam. Hoy: That would mean a pas-
senger train going 40 m.p.h.

The Witness: I think you ought to
have at least a block signal system aug-
mented by automatic systems where the
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train exceeds 50 m.p.h., and you ought
to have at least cab signals if passenger
trains operate as much as 60 m.p.h.
Exam. Hoy: In other words, you
would have automatic block signal sys-
tems if trains operate between 50 and

60 m.p.h.?
The Witness: Yes.
Exam. Hoy: And you would also

have cab signals if they operated between
50 and 607

The Witness: Yes, sir.

Commr. Patterson: Your opinion is
that wherever there is an automatic
block signal system installed, there
should also be a cab signal with it?

The Witness: If the speed exceeds
50 m.p.h.?

Commr. Patterson: Now any auto-
matic block signal that would be installed
at speeds above 50 m.p.h. should be
accompanied with a cab signal indica-
tion?

The Witness: Yes.

Mr. Heiss: You may cross-examine.

Exam. Hoy: Well, take where trains
go 70 or 80 or 90 or 100 m.p.h., would
cab signals plus the automatic be re-
quired?

The Witness: Obviously where they
go higher than 60, any place higher than
60, it would be my opinion that they
ought to have the automatics, the cab
signal, and train control.

Exam. Hoy: Where any train oper-
ates over 60 m.p.h.?

The Witness: Yes, sir. You can't
have too much safety in the operation of
these trains.

Cross Examination

Q (By Mr. Preston): Mr. Clark,
was it your intention, in the course of
your answers on direct-examination, to
indicate that in your opinion where
trains are operated in excess of 50 m.p.h.,
the question whether or not automatic
block signaling should be supplemented
by cab signals or automatic train con-
trol can be properly determined without
reference to the density of the traffic,
the physical conditions on the particular
track with reference to which you may
be considering that question?

A (By Mr. Clark): Well, I won't
give you a short answer, but I wouldn't
care if there was only one train a day
there, you would need that protection to
protect against the track condition.

Telegraphers’ Testimony

Mr. Heiss: I call Mr. Leighty (G. E.
Leighty, President of The Order of
Railroad Telegraphers).

Q In your judgment, can the proper
spacing of trains be accomplished in any
other way than by a block signal system ?

A I do not believe so; at least I
know of no other method.

Q Based on your experience and
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studies, have you formed an opinion as
to the necessity of installing signal de-
vices in addition to the timetable operat-
ing rules and train orders, to bring about
safe operation when train speeds are
equal to or in excess of 50 m.p.h.?

A That block signal systems are nec-
essary even where the speeds are lower
than 50 m.p.h.

Commr. Patterson: This hearing is
confined to speeds of 50 and 60 m.p.h.
for freight and passenger trains, re-
spectively.

Block System Necessary
Over 50 M.P.H.

The Witness: It is very necessary to
have some kind of a block signal system
on all railroads where trains are oper-
ated in excess of 50 m.p.h. for freight
trains and 60 m.p.h. for passenger trains.
That is due to the absolute necessity of
providing for the spacing of trains, and
to prevent, as far as possible, any col-
lisions or accidents. It provides a dou-
ble check of the train-order method of
operation, and not only can but does
prevent accidents in territories where
there may have been an error in the
train order issued, or in carrying out
the instructions contained in that train
order. At higher speeds, in my opinion,
there should be additional safety provi-
sions besides the block signal systems. I
have in mind train control or cab sig-
nals, and I believe they should be in-
stalled when trains are operated at the
higher speeds.

Exam. Hoy: What higher speeds did
you have in mind when you said that at
higher speeds there should be additional
train controls?

The Witness: I had in mind a speed
in excess of 75 or 80 m.p.h.

Cab Signals

Commr. Patterson: Mr. Leighty, you
were a telegraph operator on various
railroads, as well as a train dispatcher,
as I understand it? Have you ever had
any experience with smoke and fog and
sleet out at these way stations where you
are handing up train orders?

The Witness: Yes, sir.

Commr. Patterson: Do you think
that additional protection is furnished
to the engineman if the wayside signal
is repeated in the cab under circum-
stances where there might be fog or
sleet or smoke encountered ?

The Witness: Definitely, yes, sir.

Commr. Patterson: The signals
wouldn’t so easily be missed if the sig-
nal was repeated in the cab?

The Witness: That is right.

Commr. Patterson: And the diffi-
culty of maintaining clear vision win-
dows in cabs? I have heard it said, and
in my own experience I know it to be a
fact, that on some of these lines in the
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winter weather it is almost impossible
to get your head out the window without
the wind cutting your ears off.

The Witness: That is quite true.

Exam. Hoy: You don’t agree with
Mr. Clark, Mr. Leighty, when he testi-
fied that these additional protections
were necessary at speeds in excess of
60 m.p.h.?

The Witness: Well, I have given you
my opinion, Mr. Hoy, and if that dis-
agrees with Mr. Clark’s, it will have tc
disagree with it.

Commr. Patterson:
little lower.

The Witness: That is right, but that
is my opinion and that is the only thing
I can give vou.

He came down a

Medium Speed

Q (By Mr. Heiss): I should like
now to pass to the subject of operat-
ing rules very briefly.

What is the prevailing definition of
the term “medium speed”?

A One-half the authorized speed,
but not exceeding 30 m.p.h.

Q Can you describe to us some of
the conditions under which trains are
directed to proceed at medium speed?
speed?

A On some railroads in their auto-
matic block signal system, when they
approach a signal indicating caution
they are required to reduce to medi-
um speed. On some roads when they
approach interlockings or crossings
with other railroads, they receive a
signal which requires them to reduce
to medium speed. There are a num-
ber of places on the railroads where
medium speed is necessary.

Commr. Patterson: Carry that a
little farther, Mr. Leighty. What is
the purpose, under those circum-
stances, when they encounter a cau-
tion block, what is the purpose of
reducing to a medium speed of, say,
30 m.p.h.?

The Witness: It is usually an indi-
cation that the next signal may dis-
play a much more restrictive indica-
tion than that signal, and the speed
of the train must be reduced to a
point where the engineer will be in a
position to stop the train before he
gets to the restrictive signal if it does
show stop.

Commr. Patterson: In other words,
that is a warning that he may expect
to find a stop signal the next one he
encounters?

The Witness: That is right.

Q (By Mr. Heiss): Would you say
that “medium speeds” in excess of 30
m.p.h. would not provide a sufficiently
slow operation so as to permit proper
response to subsequent stop signal?

A  Generally speaking, yes.

Q Mr. Leighty, the rules, standards
and instructions prescribed by the
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order of the Interstate Commerce
Commission dated April 13, 1939, con-
tain the following definition of “medi-
um speed”: “A speed not exceeding
one-half authorized speed.” In your
opinion, is the Commission’s defini-
tion of “medium speed” adequate or
inadequate in light of present-day
railroad operation?

A T believe it is inadequate.

Commr. Patterson: (Interposing)
No authorized maximum speed limit?

The Witness: Yes, that is right.
And the term “one-half authorized
speed” does not mean anything on
those railroads, and I think it should
be tied down so that it would be a
speed of not exceeding 30 m.p.h.

Q (By Mr. Heiss) Can you give us
precisely the definition of the term
“medium speed” which should be
adopted, in your judgment?

A In my opinion, the definition that
I gave you a moment ago, “one-half
the authorized speed but not exceed-
ing 30 m.p.h.”, would take care of the
situation.

Q Would you describe such a rule
as reasonable or unreasonable?

A T consider it reasonable.

Commr. Patterson: To get the
thing on the record, I would like to
discuss this question with respect to
freight trains. There are many im-
portant lines that have a maximum
speed for freight trains of 40 m.p.h.
Now those freight trains, on account
of the difficulty of controlling them,
the air brakes, would you say that
those freight trains should go even
30 m.p.h. if their authorized maximum
speed is 40 m.p.h.?

The Witness: No, Mr. Commis-
sioner. That is why I proposed the
first portion of this rule—“one-half
the authorized speed, but not exceed-
ing 30 m.p.h.” In other words, if the
maximum speed limit is 40 m.p.h. for
freight trains, medium speed would
be not to exceed 20 m.p.h. for such
trains.

Low Speed

Q (By Mr. Heiss) Have you formed
an opinion as to whether the Rules,
Standards and Instructions pre-
scribed by the Commission’s Order of
April 13, 1939, ought to include a defi-
nition of the term “low (restricted)
speed”?

A T believe they should.

Q Have you prepared a definition
which you would like to suggest?

A “Proceed prepared to stop short
of train, obstruction or switch not
properly lined, and look out for brok-
en rail, but not to exceed 15 m.p.h.”

Q (By Mr. Heiss): Having your
definition in mind, is it your view that
a train cannot be prepared to stop
short of another train, an obstruction,
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an improperly lined switch, or a brok-
en rail, if it is proceeding at a rate
of speed in excess of 15 m.p.h.
A Generally speaking, yes.
Commr. Patterson: Cross-examine.
Mr. Preston: I should like to ask
only one or two questions, Mr. Commis-
sioner.

Cross-Examination

Q) (By Mr. Preston). I believe you
testified, Mr. Leighty, to a general fa-
miliarity with the operating rules, and
I should like to ask what, in general, is
provided by operating rules for applica-
tion in conditions where fog, smoke,
storm, and the like, do obscure the visi-
bility and make it not feasible for the
engineer to observe wayside signals?

A They are supposed to proceed at
a safe speed.

Q Is it generally provided that they
are supposed to reduce speed to one
which will permit observance of signals,
regardless of time?

A Oh, that is general, yes.

Commr. Patterson: Mr. Leighty, with
respect to the rule in cases of smoke,
fog and sleet, you testified that they do
have a rule in the rule book requiring
them to get down to a safe speed under
those conditions. Now in your experi-
ence, what is the practice on the railroads
as distinguished from the rule; and
could they operate a railroad if they got
down, in fog and sleet and blizzard
weather, to the point that the rule re-
quires them to get down to?

The Witness: On that question, Mr,
Commissioner, I would just like to say
that based on my experience, the rule
is not generally observed.

Bureau of Safety Evidence

Mr. Benny: Mr. Commissioner, I
wish to call Mr. Rinehart to introduce
evidence on behalf of the Bureau of
Safety. (E. D. Rinehart, Assistant Di-
rector, Bureau of Safety, I.C.C.)

Q (By Mr. Benny): Have you had
prepared under your direct supervision
any exhibits relating to the subject of
this proceeding?

A (By Mr. Rinehart) : I have.

This exhibit shows that for the year
1939 the cost of train accidents to the
railroads was approximately $11,724,-
000, and for the year 1945 approximately
$37,028,000, or an increase of about
215.8 per cent from the year 1939 to the
year 1945, These estimates are shown
in table 4 of the exhibit.

In order to determine the total cost of
non-trespasser casualties in train acci-
dents, it was necessary first to obtain the
average cost for all non-trespasser cas-
ualties. In 1939, there were 27,897 non-
trespasser casualties in all railway acci-
dents, and the charges made by Class I
steam railways to operating expenses for
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injuries to persons amounted to $22.
589,842, as reported by the rail carriers,
Therefore, the average cost per non-
trespasser casualty for all railway acci-
dents was approximately $810. For
1945, this average was about $1,155, as
shown in table 2. In 1945, there were
63,471 non-trespasser casualties and the
amount of the charges made by the rail-
roads for injuries to persons was $73 -
331,142,

In 1939, there were 1,600 non-tres-
passer casualties in all train accidents,
On the assumption that the average cost
per non-trespasser casualty in train ac-
cidents was $810, the total cost amounted
to $1,296,000, as shown in table 3. For
the year 1945, there were 3,986 non-
trespasser casualties in all train acci-
dents, the average cost was $1,155 and
the total cost $4,603,830, as shown also
in table 3.

Cost of All Train Accidents

Table 4 shows that the costs to the
railroads of all train accidents in 1939
and 1945 were $11,724258 and $37-
028,417, respectively. The derivation of
the cost of non-trespasser casualties has
been explained. Damage to railroad
property in train accidents was reported
by the railroads as $9,628,000 in 1939
and $28,797976 in 1945, In 1939,
freight loss and damage claims in all
train accidents amounted to $800,258.

In 1944, loss and damage to freight in
train accidents was 4.37 percent of total
loss and damage to freight. For the
years 1939 and 1942, the percentage also
was between 4.0 and 4.5 percent. On
the assumption that the ratio of loss and
damage to freight in train accidents to
the total loss and damage to freight
would be approximately the same in 1945
as in 1944, the estimated loss and dam-
age to freight in train accidents in 1945
was $3,626,611.

The next exhibit is an analysis
of all railroad collisions which were
investigated by the Commission during
the period from January 1, 1944 to June
30, 1946.

Details of Accidents

The next exhibit shows the investiga-
tion number, the date of the accident,
railroad, place, trains and other vehicles
involved, casualties, method of opera-
tion, maximum authorized speed, and
train density. It is based upon the re-
ports issued by the Commission as a
result of investigation of the accidents
covered. It has a direct bearing upon
the subject of this proceeding in that it
establishes the fact that serious colli-
sions resulting in deaths and injuries
have occurred frequently during the pe-
riod here covered.

Out of a total of 181 collisions that
were investigated during this period, 74
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occurred in territories where the maxi-
mum authorized speed was less than 60
m.p.h. for passenger trains and 50 m.p.h.
for freight trains, and 107 occurred in
territories where the maximum author-
ized speed was 60 or more miles per
hour for passenger trains and 50 or
more miles per hour for freight trains.

Killed and Injured

The exhibit shows for each carrier,
and as listed by respondents, the number
of killed and injured and the paid and
pending costs resulting from such acci-
dents. This information is broken down
with respect to those accidents that oc-
curred in territories where the maxi-
mum authorized speed was less than 50
m.p.h. for freight trains and less than
60 m.p.h. for passenger trains, and those
accidents that occurred in territories
where the maximum authorized speed
was less than 50 or more m.p.h. for
freight trains and 60 or more m.p.h. for
passenger trains.

There was a total of 1,495 accidents
reported in all territories for the period
covered, with 637 persons killed and
8,725 persons injured as a result of those
accidents, or an average of 0.4261 per-
son killed per accident and 5.8361 per-
sons injured per accident. The total
cost of those accidents was $35,739,-
198,65, with $30.848.125.16 in paid
claims and $4,891,073.49 in pending
claims.

In the territories where the maximum
authorized speed was less than 50 m p.h.
for freight trains and less than 60 m.p.h.
for passenger trains, there was a total
of 1,177 accidents reported, with 253
persons killed and 4,228 persons injured,
or an average of 0.2150 person killed per
accident and 3.5922 persons injured per
accident.

In the territories where the maximum
authorized speed was 50 or more m.p.h.
for freight trains and 60 or more
m.p.h. for passenger trains, there was
a total of 318 accidents reported, with
384 persons killed and 4,497 persons
injured, or an average of 1.2075 persons
killed per accident and 14.1415 persons
injured per accident.

Cross-Examination

Q (By Mr. Preston): It appears
from that exhibit, does it not, that in
1939, as indicated in Table 1, there
occurred a total of 27,897 non-trespasser
casualties occasioned by all types of
train accidents, all types of railway acci-
dents rather; whereas, it appears from
Table 3 that in that same year the num-
ber of non-trespasser casualties occur-
ring in train accidents was the relatively
low figure of 1,600; that is correct, is
it not?

A (By Mr. Rinehart) : That is cor-
rect. I think you said that the 27,897
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were non-trespasser accidents, did you
not?

Q Is it not further true that the
train accidents shown for the years 1939
and 1945 in Table 3 include casualties
which occurred without regard to any
distinction between accidents occurring
on yard tracks and accidents occurring
on main tracks?

A That is true.

Q It would not be your position,
however, I take it, that the question of
adequate signaling has any bearing with
respect to accidents which occur on yard
tracks?

A We didn’t break it down, this ex-
hibit, to that extent.

Q (By Mr. Preston): TIs it also
true that those figures for 1939 and
1945 in Table 3 of this Exhibit 357 in-
clude accidents at highway crossings?

A That is true.

Q (By Mr. Preston): Now, Mr.
Rinehart, if I correctly understood the
derivation of the figures in Table 4 for
the years 1939 and 1945, showing cost
of all non-trespasser casualties in train
accidents, that derivation is dependent
upon the average figure shown in Table
3 for the cost per non-trespasser cas-
ualty. That is correct, is it not?

A That is right.

Q And those average figures in Ta-
ble 3, to-wit, $810 for 1939 and $1,155
for 1945, are taken from and derived
from the figures shown in Table 2.
That is correct, is it not?

A That is.

Q So that the figure for total cost
of non-trespasser casualties shown in
Table 3 depends upon an assumption
that the average cost of non-trespasser
casualties in train accidents is the same
as the average cost of casualties in all
types of railway accidents, is not that
true?

A That is true.

Q And yet, as appeared earlier, there
were, in 1939; but 1.600 non-trespasser
casualties in train accidents as against
a total of non-trespasser casualties in all
types of railway accidents of 27.897;
and in the case of 1945, the same com-
parison is 3,986 accidents in the first
case against 63,471 in the second case?

A That is true.

Q Now I just want to ask you, sir,
whether it is not a very violent assump-
tion that the average cost per casualty
in a total, we will say, in 1945 of 63.471
accidents, should be the average cost of
a special category of those casualties
which include but 3,9867?

Exam. Hoy: In your experience on
a railroad, can you say offhand what is
included in train service accidents?

The Witness: In train service acci-
dents, 2 man might fall between cars and
become injured in that manner; he
might fall off; any injuries along that
line, and without damage to property.

751

Q (By Mr. Preston): Now, Mr.
Rinehart, this same Exhibit 357 com-
pares the two years, 1939 and 1945, and
results, as you have pointed out, in an
increase in the total figures shown in
Table 4, of 215 percent; and there are
very marked increases in all of the other
pertinent figures.

Do you know of any existing condi-
tions in 1945, as contrasted with 1939,
which might account for those increases?

A Well, first we selected 1939 be-
cause it was the last full year not affected
by this preparedness program, and we
thought that was a normal year.

The Future

Mr. Preston: Mr. Commissioner, T
am not seeking to question the fact of
the percentages of increase. The thing
that I did seek to elicit for the purposes
of the record, if in Mr. Rinehart’s opin-
ion it is a fact, is that there is more jus-
tification for looking at these figures
with respect to 1939 than there is in
looking at these figures for 1945, to
elicit a normal picture of the accident
situation. .

Commr. Patterson: For the future?

Exam. Hoy: In other words, Mr.
Rinehart, do you think in the immediate
future the traffic and operating condi-
tions will be closer to what they were in
1939 or closer to what they were in
19457

The Witness: I think they will be
closer to what they were in 1945, in the
immediate future.

Q (By Mr. Preston) : What do you
mean by the “immediate future”?

A I would say the next two or three
years.

Q Bdt you wouldn’t expect that any
national program of signal installation
could reasonably be required to be in-
stalled or completed in any such period
as the next two or three years, would
you, sir?

A Well, a considerable amount could
be put in.

Q Yes, but could a national program
be promulgated with reference to com-
pletion and the making of the expendi-
ture involved, on the basis of what may
be expected this year and next year?

A Well, leaving out the financial an-
gle, of which I know nothing; but from
the standpoint of doing the work, I
think it could be done.

Exam. Hoy: Wouldn’t that depend a
whole lot upon what the program is?
There is no particular program here
before the Commission.

Preston Replies to Patterson

Commr. Patterson: Not only that,
these signal programs are all individual
railroad programns. So far as the pro-
gressive railroads are concerned, if their

(Continued on page 765)
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programs only were under consideration
we wouldn’t be here at all. It is these
railroads that seldom do anything unless
somebody gets a sharp stick after them
that we are interested in.

Mr. Preston: Now, Mr. Commis-
sioner, that comes to the very heart of
this whole proceeding, as we see it. We
think that the progressive railvoads have
done what should be downe n this con-
nection. There may be, here and there,
railroads which requive jacking up in
connection with this character of mat-
ter. Now the result of this whole hear-
ing, as we see it, has been to bring for-
ward statistics which, so far as I know,
have never been available before, a very
valuwable thing, which show where the
various characters of installations are
and how match mileage is involved.

Now our thought about this whole
proceeding is that you have now been
furnished with a basis upon which the
Commission can look at individual sit-
uations; and to be perfectly framk, we
think that is the proper procedure, and
we see no occasion for going into the
perplexities of an order designed for
national application.

Commyr. Patterson: I see.

Main-Line Accidents

Q (By Mr. Preston): Now may
we turn to your next exhibit, Mr. Rine-
hart, Exhibit No. 358, I have very few
questions as to that, but I do want to
ask whether or not the collisions shown
on that exhibit include other than main
track collisions?

A T would say offhand, without look-
ing at them item by item, that practi-
cally every one is a main line accident.

Q Likewise, it is true that highway
grade crossing accidents have not been
excluded from this exhibit, is it not?

A They have not been excluded, no.

Q Does this exhibit reflect any ex-
clusion of collisions on the basis of a
consideration of the cause as found and
reported by the Commission, with re-
spect to whether or not the accident was
one which could or might have been pre-
vented by the installation of signal ap-
paratus which in fact was not there at
the point of accident?

A Well, in a number of the reports
covering these same 181 investigations
appear recommendations, and as I recall
it there were at least 38 definite recom-
mendations for the installation of an
adequate block system.

Q But the totals shown on page 5 of
this Exhibit 358 indicate 74 collisions
in territory where the mileages were less
than 50 m.p.h. for freight trains and
60 m.p.h. for passenger trains, where
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the maximum authorized speeds were
less than 60 m.p.h. for passenger trains
and 50 m.p.h. for freight trains; and 107
collisions in territory where the maxi-
mum authorized speeds were equal to
or more than the figures I mentioned ?

A Yes.

Q The only thing I am seeking to
bring out by this questioning is that the
totals on page 5 do include all investi-
gated collisions in this period, without
regard to any analysis of the cause?

A That is right.

Q May I ask one more question, Mr.
Rinehart, with reference to Exhibit 358.
This divides the collisions between those
above and those below the speeds which
we have mentioned?

A That is right.

() Now in making that division, the
speed which was had in mind was the
maximum authorized speed in the terri-
tory where the collision occurred rather
than the speed at the point of the acci-
dent, is that a correct statement?

Q (By Mr. Preston): Now with
reference to your last exhibit, Exhibit
No. 359, Mr. Rinehart, there again it is
true to say, is it not, that the accidents
shown on that exhibit include switching
accidents as well as main line accidents,
and highway crossing accidents?

A That is true.

Commr. Patterson: Is there further
cross-examination of this witness?

Mr. Preston: Mr. Mason is here from
the Southern Pacific, and he says he has
a question or two to ask, if that is per-
missible.

Mr. Mason : I want to ask about the in-
clusion of the accident shown on page 2,
Investigation No. 2920. That was a
Southern Pacific collision at French,
New Mexico.

() That was a collision at a highway
grade crossing with a truck, was it not?

A That is right.

Q On a branch line which has a
train about every other day?

A That is right.

Q  You don’t suggest that block sig-
naling could or would have had any
effect on that accident?

A You understand that we listed all
collisions, we didn’t select just a certain
number of collisions. We have listed
here all the collisions we investigated in
this 234 year period.

Q)  (By Mr. Mason) : Going to page
3, Investigation 2869, a collision at Red-
lands, Cal. You do not indicate that
that accident took place in territory
where centralized traffic control was in
operation. It is a fact that Redlands is
within the Centralized Traffic Control
zone, is it not? )

Mr. Mason: You wouldn’t have any
objection, Mr. Rinehart, or Mr. Com-
missioner, to our referring to the Com-
mission’s own accident reports to develop
any mistakes which may have been made
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in the compilation of Exhibit 3587 1
saw several others, and I don’t want to
ask about the details.

Commr. Patterson: That is all right.

The Witness: We classified this op-
eration under “Automatic block,” and it
was for this purpose automatic block.

Q (By Mr. Mason): What is the
reason for including the column C.T.C.
on the exhibit, then?

A That is for additional information.

Q T notice that you include, on page
4 of the exhibit, in two or three places,
references to C.T.C. and Automatic
block in the same territory. Why was
that not done at Redlands?

A Well, T would have to check back
now. I can't tell you.

Q One other matter, as long as we
have the Southern Pacific accidents be-
fore us. You show a collision at Wells,
Nev., January 29, 1944, on page 5, In-
vestigation No. 2761. You show an
authorized speed of 95 m.p.h. at that
point. Isn’t it a fact that that was a
collision between a helper engine and a
freight train inside the yard limits?

A That is true.

Q And that the 95-mile speed limit
applies to only one train, which at that
time operated only every third day?

Q Now going to Exhibit No. 357,
and Table 2, the column for the year
1939. That figure shown as the total
cost of personal injuries includes any
costs which may have been attributable
to a trespasser as well as non-trespasser
casualties, does it not?

Yes.

Q The total casualties in all types of
railway accidents in the first line of the
first tabulation on the exhibit includes
non-train casualties, does it not?

A That is right.

Q Casualties to maintenance-of-way
employees ?

A Tt would.

Q  Shop craft employees?

A Yes, sir.

Q Women in offices?

A Yes.

Q Passengers getting on and off

trains?

A Certainly.

Q Employees
switches—

Commr. Patterson (Interposing): It
includes all kinds of accidents.

Mr. Mason: I wanted to show that it
includes a great deal that isn't figured
within the collision figure.

Q (By Mr. Mason): Do I under-
stand, Mr. Rinehart, that you expressed
the opinion that the cost per casualty
for casualties occurring in train acci-
dents is likely to be higher rather than
lower than the cost per casualty for cas-
ualties occurring in train service acci-
dents?

A Much higher in train accidents
than in train service.

running to get



