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Contributions

What is a Rational Basis for Accident Statistics?

Chicago, Feb. 15. 1904.
To THE EpIToR OF THE RAILROAD GAZETTE:

In your review Kebruary 12 of my recent pamphlet on
Railway Accidents in the United States and Europe you
reject the conclusion of its comparisons because you
think that some other unit than mileage should be em-
ployed as the basis of such comparisons. To use your
own words the average casualties per mile of road “is
entirely worthless, for the reason that density of traffic
—not miles of road—must be the main factor in the
computation of any average that is to be a true index
of the danger or safety of railroad travel.”

No one can be more conscious than I am that mere
mileage is an unscientific and not wholly satisfactory
basis for such comparisons as I sought to make. But a
close study of the subject and extensive inquiry among
men who have devoted mgre years than I have months
to practical railway affairs, convince me that there was
no other single basis, common to railways the world over.
upon which an approach to satisfactory computation
could he made. You suggest *‘density of traffic” as the
main factor, and when you come to apply that factor
you ignore length of haul, weight of cars and trains,
physical and climatic conditions and a score of other
things that render anything like a scientific comparison
of railway accidents impracticable and unconvincing.

But because we are denied the possibility of a scien-
tific basis is no reason why we should not arrive at
some rational basis, and one that would not be wholly
and palpably unfair to American railways. There is no
excuse, in my opinion, for persistently prejudicing the
American side of the comparison by ignoring the fact
that we have nine times the British mileage. and, I
believe, nine times the actual basis or opportunities for
railway casualties. So far as the returns show, here are
the accepted facts or approximations :

United United
States, © Kingdom,
year
Track, single. miles. ..
Track, double, mlles . ...
Track, three, miles...... g
Track, four or more, miles. . 827
Track, yard and sidings, miles. ..
Total track ...... 276.510 34,502
Employees (U. 8., ). 333,000 ° 575,834
Passenger traffic —
*Number carried, milllons.......... (R} 1.320
INumber carried one mile, millions 9,140
*Traln mileage, millions 227
*Average journey per passenger, miles. 7
Freight trafic —

1Tons carried, milllons .... 437
"Tons carrlied one mile. millions 17,494
*Train mlleage, milllons ... 170
*Average haul per ton, miles. 40

* U. S. Report, 1002, 11903,
Out of the crucible into which all these factors must
be cast in order to arrive at an approach to a ratjonal
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basis for comparative analysis we can pluck these three
salient facts:

While British railway passengers outnumber American
nearly two to one, so short is their ride that in passengers
carried one mile the American roads surpass them 2'/,
times.

While American roads carry a little over three times
as many tons of freight as the British, so much longer
is the average American haul that the tons carried one
mile are over ten times as many.

The American railroad employees outnumber the Brit-
ish 2% times, despite the fact that thousands are classed
as railroad employees there who are not here.

Now it is a question whether these decisive factors
should be added together or multiplied to arrive at the
average unit of opportufnity of railway casualties in the
respective countries. Merely considering them as cumu-
lative factors, we arrived at a total of nearly 13 units of
chance for an accident on American roads te one on
British,

And yet the Railroad Gazette says that my averages are

“entirely worthless,” because I have based them on the-

mileage unit and not on density of traffic, where the ratio
is only 9 instead of 15 to 1.

Passenger and train mileage are the most pertinent fac-
tors in these statistics, but they are incomplete as fur-
nishing a working basis without employee mileage, espe-
cially as trainmen furnish 80 per cent. of the victims of
train accidents among employees.

As it would be even more impracticable to follow the
comparisons through the varied and incomplete railroad
statistics of other European countries I adopted a mile-
age basis common to all countries and, as the above
statistics demonstrate, erring if at all in leniency to
foreign railroads.

You say that if season ticket passengers were counted
on the English roads as in American statistics the Eng-
lish totnl would be increased “to perhaps 1,500 millions.”
They were counted in 1902 for the first time and found to
be 592,570, and their number of journeys approximated
at 132,000,000, muaking the-total as given above.

Your assumption as to my figures of Chicago roads em-
bracing “a larger proportion of ‘thin’ lines than would
be the case with roads further east” is not warranted.
But if it were it would not*apply to those comparisons in
which I include all the great roads running out of New
York, with one exception,

The error in my statement of the loss and damages on
British roads was due to a slip in writing 1902 for the
1901, to which all my foreign figures refer, and this you
correct by giving the loss for 1902 while retaining the
mileage for 1901. [Mileage increased !/, of 1 per cent.
that year.—EDITOR.] The comparison was equally illu-
minating whether the British loss was $4.258,080, as it
was in 1901, or $3.847,000, as it was in 1902 since nine
times the latter figures yields a loss nearly 40 per cent.
greater per mile than on American roads.

In regard to the instances I gave of “disastrous train
accidents occurring” in spite of the block signal system,
the statements were taken from and credited to the bulle-
tins of the Interstate Commerce Commission and bore
direct or internal evidence to the fact that they occurred
on roads protected by that system. Therefore, they were

pertinent to show that something besides signals was

necessary to the safety of railroad travel in America,

As for the ancient myth “that the railroads of England
run many more fast trains than do those of this country,
I am surprised at the Gazette reviving it in the pres-
ence of Mr. George G. Tunell's demonstration of “the
overwhelming superiority at every point of the American
train service.” Unless my eyes and memory have deceived
me the Gazette itself has taken an effective hand in the
same demonstration,

Thanking you for your courtesy and space, I am, etc.,

SLASON THOMPSON.

[Putting figures into a crucible never clarifies them;
it converts them into pi; and plucking figures out of pi,
either before or after the crucible is heated, never does
any good. The trouble seems to be the difference between
facts and assumed facts. In what publication does Mr.
Thompson find the total mileage of passengers on the
British railroads? We do not know it, and Mr. Thomp-
son should not assume it. The “belief” that there are
nine times as many opportunities for railroad casualties in
America as in Britain is unscientific, as Mr. Thompson
agrees. It is also irrational, for the reasons which we
gave. Length of haul is taken into account in computing
density of traffic. As the number of season-ticket passen-
gers reported by the British roads must be multiplied by
626, the number of trips for which such a passenger pays
in a year, that class of mileage would be nearly 371 mill-
ions, not 132 millions. As we read the Interstate Com-
merce Commission Bulletin the records of collisions cited
by Mr. Thompson and referred to by us bear direct or
internal evidence that they were not on railroads using
the block system. “The overwhelming superiority” which
characterizes American train service in some particulars
does not modify the fact that leading English roads run
numerous fast trains where leading American roads run
but a moderate number. There need be no fear, how-
ever, that this fact will afford any real comfort to the
wicked persons who are persistently prejudicing the Amer-
ican side of the comparison. We forbear to take the
reader’s time to consider ton miles, or weight of cars, or
climatic conditions; for the mileage of trains, which we
did consider, is a more nearly scientific basis than all of
these other factors put together. Employees’ mileage, if
it could he had, would afford no appreciable information

beyond what is already available in the statistics of train
mileage. We print the figures given above by Mr. Thomp-
son because we do not like to abridge his letter; but he
makes no use of them except in connection with assumed
figures of English passenger mileage and ton mileage, and,
therefore, we do not analyze them. It remains true that
men employed, passengers carried, and train miles are
essential factors in any fair comparison of casualties;
and that to compare on an even basis 23,000 miles of
road having a given density of traffic with 23,000 miles
where the density is far different is misleading.—
EbpITog.]
—— e ————

Performance of Automatic Signals in Cold Weather.

BY I. 8. BALLIET,
Assistant Engincer of Signals, Lehigh Valley Railroad.

The principal railroads which have in gervice automatic
block signals report that the weather conditions during
January, 1904, were the most severe since the signals have
been in use. Snow storms and blizzards were frequent.
Generally speaking, the snowfall was the heaviest in
years, 14 inches being a common depth. The thermome-
ter on the coldest days recorded from zero to 42 deg. F.
below. The period of extreme cold lasted about 30 hours
each time and on several occasions the temperature mod-
erated from 20 deg. to 40 deg. within a few hours. These
sudden rises were closely foll d by lower ol ure.
In one case the record shows 40 deg. decline within five
hours. This decline occurred after the thermometer
registered 35 ‘deg. above zero.

The performance of automatic block #ignals under such
adverse weather conditions has been, on the whole, admir-
able. Care, skill and forethought have been exercised
to anticipate interruptions to satisfactory working. There
are, however, several details which might be improved. It
is the intention to coafine this article to the more impor-
tant failures which have been observed during the above-
named period.

A number of cells of gravity or bluestone track battery
were found frozen into a solid mass of ice. Most of these
cells were in chutes constructed of 2-in. lumber and about
8 ft. in depth, or in cast-iron chutes of sufficient length
S0 as to bring the lower cell about 7 ft. below the surface
of the ground. Carefu] inspection indicates that most of
these cells were frozen in of the i
filling in of earth when the chutes were set. As a rule,
too many stones are used to fill up and not enough earth.
The best practice is to fill in with earth or, preferably,
ashes. Chutes are sometimes set too close to stone walls.
In extremely difficult places mineral wool should be used
to protect 12 or 15 inches of the chute where it enters
the ground as well as to make an additional cover for the
top of the chute.

Gravity battery used for other than track circuits
is always placed in wood or iron wells from % ft. to 8 ft.
deep. These batteries were frozen in but few cases
and then the trouble was apparently due to the absence
of “frost breakers”—doors in the well some distance below
the outside cover. Like track battery chutes, these wells
need earth or ash protection up to the top covering.

Some batteries operating motor signals and their con-
trolling electro magnets are kept above the ground line
in the base of iron signal poles. In this situation many
cells made up of a water sclution of caustic potash were
frozen solid. Where the cells were surrounded by news-
papers, mineral wool or hair insulator, their e.m.f. was
reduced because the cells chilled : but where these batteries
were underground they delivered current uninterruptedly.

Batteries having a water solution of caustic soda which
were above ground (in the hase of iron poles) without fur.
ther protection, or in shallow wood wells set on the sur-
face of the ground, gave no indication ecither of reduc-
tion of e.m.f. or of freezing. A number of storage battery
cells located in unprotected places delivered current with-
out any decrease in e.m.f, and there was no apparent incli-
nation to freeze. At 34 deg. below zero in a fairly well
protected wood case, but in close proximity to a river,
several cellg of dry battery were unaffected and per-
formed their function without any apparent decrease in
e.m.f,

A great many relay points both normally open and
normally closed were affected by the intense cold, quan-
tities of frost, moisture and ice being deposited on them.
In some cases the interruption to the passage of the cur-
rent was temporary, while in others the signal continued
to fail until the obstruction was removed by the repair-
man. Relays with platinum contacts were affected more
quickly than those having a carbon contact. These inter-
ruptions were not confined to what is known as the
open relay, they were also observed on relays with sealed
glass covers. The st.ady cold did not appear to do the
harm; it was the rise in temperature followed within n
short time by a decline, which caused the moisture which
was deposited to freeze and form frost or ice, depending
upon the quantity of moisture. In a few instances, the
change was so extreme as to cause sufficient moisture to
be deposited so the armatures were frozen into whaf
ever position they occupied. Tt is only fair to state that
the major portion of relay contact failures occurred where
the relays were enclosed in the cases at the hases of iron
signal poles, or in iron relay cases. Where wood relay
cases were in service, a small percentage of frost failures
caused interruption, although many were found with a
deposit of moisture. Where the wood cases were located
on the shady side of a post no moisture or frost was
traceable.

The accumulation of frost and ice was not confined to
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