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THE RAILROAD GAZETTE.

[Jax. 10, 1896

throughout the State under the authority of the Com-
mission 115 interlocking plants. In a number of
instances three or more railroads cross in close prox-
imity to each other, and to obtain the most prac-
tical and economical results the devices constructed
at such points have been so arranged as to protect all
crossings involved.

In this way, of the 115 plants installed, protection is
afforded to 131 crossings. Ninety-nine plants have been
constructed by agreement between the railroad com-
panies. Sixteen cases have been appealed to the Com-
mission for determination, several of which were subse-
quently agreed upon and dismissed by request of the
petitioners. Three citations have been issued by the
Commission, one of which was dismissed, one agreed
upon, and one merged into a petition.

The necessity of equipping the crossing having been
deterwined upon, the principal points of disagreement
between the railroad companies, as affecting the division
of the several items of expense, and which have been
contended in the cases before the Commission, may be
briefly set forth as follows:

1st. That the division of the expense should be in pro-
portion to the number of main tracks of each road in-
volved in the crossing.

2d. That the division of the expense should be in pro

tirely impracticable to alter the conditions. On the
other hand, a considerable number of the grade cross-
ings of railroads in Illinois present local conditions
favorable to an alteration in the gradesof the lines . . .

Of the crossings established at grade throughout the
state, and for which protection has been provided, with-
out exception preference has been given to interlocking
devices rather than to reconstructthe roadsand effect an
overhead and underneath intersection. This is also true
in the building of new lines in which the crossing of an
established road at grade, and its protection by inter-
locking has been insisted upon by the junior road mainly
through the motive of reducing the first cost of con-
struction. In a measure this condition may be over-
come in the di ion of the C through the
power conferred on it by the act of 1889, entitled ‘‘ An
act in relation to the crossing of one railway by another
and to prevent danger to life and property from grade
crossings.”’.

This law provides that, in the event of a failure of the
railroad companies to agree as to the place and manner
in which a new road proposes to cross an established
line, either party may appeal to the Commission for its
determination of the case. It is helieved that under the
force of this enactment together with the benefit of past
experience, greater weight in the future will be given to
the tion of overhead and underneath crossing of

portion to the number of trains p over the i
on the respective roads.

8d. That the division of the expense should be in pro-
portion to the number of levers in the machine reguired
for each road.

4th. That each road should pay the expense of con-
structing the device in its own tracks, and the cost of

p ion and mai adjusted upon the basis of
proportionate levers required for each road.

5th. The force of existing contracts or agreements be-
tween the as to the pr of the ing
and the division of expense.

These points, upon which issue has been taken, may
have reference to the cost of construction, cost of main-
tenance or cost of operation, or all of them. The decisions
of the Commission show that consideration has been

railroads.

As an {llustration take the case of a simple crossing of
two lines at grade, in which the local conditions render
it practicable to alter the grades with a view of establish-
ing one line above the other. The two propositions in-
volved may be briefly set forth as follows:

1. Continue the intersection of the lines at grade, and
equip the crossing with interlocking at an expense of at
least $2,000 in first cost, and incur an annual expenditure
for an indefinite period of years in its operation and
maintenance, equivalent to 5 per cent. interest on
$30,000 or .

2. Expend from $10,000 to $25,000 in first cost to avoid
not only the crossing of the lines at grade, but also sub-
stantially all subsequent expense except that which is

Yy to the mai of the roadway in common

given to each, but under the various diti affecting
the different crossings it has been impossible to adopt
any unyielding principle of determination that could be
used as a precedent in all cases.

There are approximately about 600 unprotected grade
crossings yet in the state, but the complete applicability
of the present laws to all crossings of this character and
the evidence in hand as to contemplated work, indicate
that many of them will be protected in the near future
through the same spirit of united interest on the part of
the railroad companies which has characterized the
progress already made.

A number of times has the question been asked, ‘“ Why
does not the Commission exercise its power to compel the
protection of all railroad crossings at grade in the state?”
To those who have given but little consideration to the
subject, the extraordinary results of such an order are
not apparent.

Of the plants now installed, the number of levers in
the interlocking towers average, for all plants, 22 work-
ing levers. I am satisfied that the remaining unpro-
tected crossings would average fully as many levers per
plant.

Taking as a general basis an average of 22 levers at

with other parts of the lines. .

Satisfactory prog in the pr of grade cross-
ings has been made during the past year; 14 new devices
have been constructed and six plants built prior to this
year have been remodeled and enlarged. Plans have
been submitted and approved for the protectionof 15
additional crossings, most of which are now in process
of construction.

Locomotive Service.

BY J. H. M’CONNELL, SUPERINTENDENT OF MOTIVE POWER,
UNION PACIFIC SYSTEM. R
Twenty-five years ago a large portion of the freight
and passenger traffic in the United States was han
with 16 x 24-in. cylinder engines. On a few roads with
heavy es 45-ton 10-wheel engines and 50-ton consoli-
dation engines were used. The maximum load jn a
freight car was 20,000 1lbs., and to greveut loading;cars
beyond that limit a charge of double first-class was added
to the excess. ith an increase of freight traffic came
the 28,000-1b. capacity car ; this was very shortly followed
by the 32,000-1b. capacity car. As new equipment was
needed the 40,000-1b. capacity car was introduced, which
for a time was considered as having reached the limit
for freight cars. The 50,000-1b. capacity car followed,
then _the 60,000-1b. capacity car, while to-day we see

the preseut price paid for hanical interlocking, each
machine, installed and ready for operation, would cost
about $5,500, without taking into consideration the very
considerable expense of the other improvements made
necessary at the time any crossing is equipped. To equip
the 600 unprotected crossings in the state would require
nearly $3,500,000 in first cost for the devices alone, and
most probably a very much larger sum, as there are

crossi where hanical interlocking would not be
the most practicable, and in substitution the more expen-
sive electro-p tic sy would be ad d

The average expense of operating and maintaining the
devices respectively now in service in the Stateincluding
depreciation, is as much as $1,800 per annum, equivalent
to 5 per cent. interest on $36,000 for each plant. Apply-
ing this to the 600 unprotected crossings and it would
necessitate an annual expense of $1,100,000, equivalent to
5 per cent. interest on $22,000,000.

It being true that many of the crossings of the more
prosperous roads are at this time equipped, the burden
of the expense would fall largely upon those companies
least able to bear it. While there are compensating
features to be derived from the protection of many of
the crossings by interlocking devices, yet there are some
instances where appliances of this character would not
benefit in proportion to the current expense involved.

H , the chief function of the interlocking laws
as laid down in the opinions of the Commission, is the
protection of the public, and with this end in view, an
exercise of authority from time to time as the exigencies
demand, will doubtless be made, but at the present time
the progressive policy of the railroad companies and the
results already obtained through their voluntary action
in equipping crossings, would not seem to justify serious
consideration of such a comprehensive order as that sug-
gested.

The question naturally arises—Is the continuance of

'l¥ a car with a ca.pa-cit{ of 80,000 lbs. The
modern refrigerator car with its load and ice weighs
about 100,000 Ibs.

Tha 20,000-1b. capacity car carried 300 bushels of Era.ln;
the modern box-car carries 1,000 bushels of grain. Every
g::t of the railroad equipment, the track and bridges,

been increased to keep up with the advance in the
freight car. The same is true of the passenger equip-
ment. With the 20,000-1b. car we had the sleeping-car
weighing 60,000 lbs., and conside by many people
entirely too ﬁeavy for the track. It is quite common now
to see coaches weighing 80,000 1bs. and sleepers weighin,
100,000 Ibs. The 56-1b rail was followed by the#0, 67,70, 75,
80, 90-1b. rail, and 100-1b. rail is being laid on some of the
Eastern roads. The locomotive, to meet the increased
service, has %_rown from a 30-ton eiihf.-wheel engine to
a 60-ton eight-wheel engine ; the 10-wheel engine from 45
mnsso t& 70 tons, and the consolidation enginefrom 50 tons
to

ns.

Notwithstanding the greater carrying capacity of the
resent equipment, the constant decrease in rates made
y active competition causes less revenue to be derived

from hauling a car containing 60,000 1bs. of freight than
was received in 1870 for hauling a car containing 20,000
1bs. of freight. From 1870 to 1880 there was a decrease in
amount of revenue per ton per mile of 48 per cent.;

between 1880 and 1804 a further decrease of 1pel' cent.
Com srin%the rate per ton per mile earned in 1870 with
1894, ghere a8 been a decrease of 74 per cent. The rev-

enue derived from hauling a car containing 60,000 lbs. of
freight in 1894 was 22 per cent. less than that obtained
from hauling a car containing 20,000 lbs. of freight in
1870. The train expense is greater, the general expense
is greater, and the entire cost of og)eram.ng a railroad is
ter than in 1870. A railroad of any importance that
ows operating expenses less than 65 per cent. of earn-
ings is accused of failing to maintain the Pmpertg. The
ratio of operating expenses to earnings of six railroads
running into Chicago shows the following percentages:
65.86 per cent., 68.37 per cent., 72.80 per cent., 62.35 per
cent., 57 per cent., 74.59 per cent.

Work Locomotives.—The question is often
asked if the modern locomotive moves as much tonna,
in proportion as the smaller engine did 25 years ago. Old
engineers frequently remark that the engines of to day
do not do the work in proportion’to their size that the

smaller ones did 25 years ago. Facts show that we are
getting better work with ta;a Sdeem engine. Every
e d i

all railroad crossings at grade and their equi with
signaling appliances, a lete and ulti lution to
the problem ? In many cases it is, by reason of the local
conditions existing and which are impossible of remedy
except by very large and unjustifiable expenditures, and
again there are many ¢rossings at igrade where it is en-

18 more engine ; we
have greater weight on driving wheels, larger heating
surface and incr steam pressure. Some reco
show & consolidation engine built in 1870 to have had
20 X 24 in. cylinders, a total weight of e%ne of 100,000
1bs., with 83,000 Lbs. on driving wheels, 1,500 ft. heating

* A paper read before the Western Railway Club,

surface in the boiler, and 140 1bs. steam. A consolidation
engine built in 1895 shows a great difference in every-
thing except the cylinders, which are the same. The
total weight of engine now is 150,000 Ibs. wei% on
drivers 137,000 1bs., heating surface in_boiler 2,200 ft..
steam pressure 180 lbs. e engine of 1870 hauled 24
loads weighing 528 tons, while the 1895 engine hauled a
train of 35 loads weighing 1,120 tons over the same
division. The increase in passenger service is almost as
marked. Twenty-five years ago with a time schedule of
22 miles an hour it would have been considered an im-
possibility to make an engine haul 10 cars on a schedule
of 40 miles an hour, yet it is now done every day. and
these engines maintain a speed of 55 miles per hour be-
tween stations with 10 cars. Have we reached the limit
with the modern engine, and have we determined how
much a locomotive can be made to earn for the
company ?

.Tonnage Rates.—The question should only be con-
sidered from one standpoint, that is, how much tan we
make the engine earn? To accomplish this, that is,
make it earn all it can, the idea must be given up that
an engine should run from 75,000 to 100,000’ miles before
it is taken in the shop. When freight engines are kept
in service until they have made that mileage the com-
pany is not getting the revenue the engines could earn.
An engine in freight service should haul every ton of
freight it is capable of doing regardless of cost for repairs
and fuel. When the performance is conside: on a
mileage basis, or with reference to how cheap it can be
run and how many miles it will make between general
repairs, there will be frequent ooolzlglaints made by the
mechanical department of over-loading, and an éffort
will be made to have the train reduced in order to favor
the engine so there can be a better average made on re-
pairs and coal. After four years' experience with ton-
nn_fe rating on grades ranging from 40 to 96 ft. to the
mile, it has resulted in a vgeneml increase in average
number of cars per train. here 22 loads was a tramn
over some of the heavy grades, by the tonnage system
frequently 26 cars are hauled with the same engine that
hauled 22 cars for a full train. In another case where
28 cars was a full train, a tonnage rating has increased
the train to 35 loads with the same engine. It was sup-
posed that 28 loads was a full train, and trainmen were
of the opinion that the engine could not pull 85 loads,
but after several tests it was demonstrated that the en-
gine was capable of doing this, and no further trouble
‘was experienced in hauling a train of 1,100 tons.

‘Whenwe consider the service of a locomotive from the
standpoint of what it can earn, and not what it costs per
mile to run it, we will then begin to increase the num&r
of freight cars per train and arrive at the question affect-
ing the revenue of the company, and that is the cost of
hauling a.loaded car per mile or cost of hauling a ton of
freight oné mile. There are very few roads in the west
on which the train haul could not be increased on some
of the districts. An increase of one car, containing 20
tons of freight, in each train will increase the earnings
of a locomotive in one year $7,200, and the only additional
expense would be 90 tous of coal. Taking the average
of alocomotive at 3,000 miles }f)er month, or 86,000 miles
per year, we have the revenue of 20 tons of freigilt hauled
the same mileage at oue cent per ton per mile or 20 cents
per mile per car. There has been no increase in the
wages of the engineer, fireman or trainmen, or for re-
pairs. The only extra expense has been five pounds of
coal Il])er car mile. Taking the average tonnage per car
for the year on six Western roads, which is 11.44 tons
per car, the locomotive can earn on this basis $4,118.40
Eer year for the company more than it did before. By
keeping the engine in first-class condition at all times,

believe every locomotive in freight service on our
Western roads can made to earn at least $4,000 more
for the company, per year, than at present; and the ex-
pense will not be increased except for fuel at the average
rate of five pounds of coal per car mile.

Reports of Performance and Cost.—The monthl
statements of locomotive performances sent out by rail-
roads, when compared, show a wide difference in cost,
and unless the conditions of making them up are known
the comparisons are unsatisfactory. Some roads allow
engines only actual miieage between terminals, regard-
less of 1e:§t of time making the trip. Should the train
be delayed several hours by switching or meeting trains,
no mileage is allowed. In" helping service the engine is
only credited with actual mileage. While the crew will
receive a day’s pay the engine may make but 30 miles in
12 hours,

It is the practice of a number of roads to allow con-
structive mileage to all engines in passenger and freight
service. Some roadsadd 10 per cent. to the mileage, as
it is claimed to make up for the coal and oil used in tak-
ing the engines from the roundhouse to the train and in
leaving the train and being )iut in the roundhouse.
addition to this they are allowed 10 miles per hour for
switching or layouts on the road. Where overtime is
paid the engineer, the engine is given mileage to make
up for it. By this system of watering mileage a locomo-
tive report is made to show a good average on coal and
oil and low cost for repairs and a large individual engine
mil , when the actual cost is 10 to 15 per cent. greater
than that shown by the report.

Taking the annual reports of some Western roads, con-
sidering the freight engine mileage with freight car
mileage, they show the following percentages of freight
engine mileage to freight car mileage :

4.08 per cent. 4.24 per cent.
4.76 “ 5.35 “
@ u 532 o«

The combined mileage of passenger and freight trains
compared with the engine mileage in same service shows
following percentages of engine to car mileage:

8.78 per cent. 7.76 per cent.
7.57 o 11.29 v
T4 ¢ 648 ¢

The following gives number of cars per train when
figured on same basis for all the roads:

18.80 20.09
18.66 17.73
23.60 24.66
22.86

in rating trains. One road
rates two empties as one load, others three empties two
loads, and others five empties three loads. A train of 10
loads and 20 empties under these systems would be called

There is no uniformit;

respectively, 20 loads, loads apd 24 loads. But the
showing on paper would convey the impression that one
r train than

road was ha.ulmE a greater number of cars
another, when there is a proba.biliti that the road show-
ing the smaller train was moving the same tonnage.
Eollowin this matter still further, the average ton-
nage for a loaded car for the year on the five roads shows:

12.87 (’qps 14.40 tons.
g ul

‘With such & variation in the manner of allowing mile-
age and rating trains; no satisfactory comparison can be
made, and until all-Tosds show the' cost of moving a



