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The
Great Railway PFreight-Car Problem.

1. The United States of America possess at the
present time about 40 per cent. of the total Railway
mileage and Engine power of the whole world, and
more than double the total number of Freight curs owned
by all the other countries in it put together. They are
thus by far the greatest Railway nation in the world,
and American Railways lead all others in the quantity
and dengity of traffic handled and moved daily.

2. Yet the Railway situation in the States at the
present time is anything but satisfactory, and appears
to be approaching a deadlock that will have the most
disastrous national consequences, on accoun of the
enormous expenditure that is required to afford the
facilities needed for moving the rapidly increasing
freight traffic of the country by the present methods of -
1&09%1'129.

3. On the 14th of January this year President James
J. Hill of the Great Northern Railway addressed a most
remarkable letter on the subject to Governor Johnson,

of Minnesota, as follows :—*

* NUTE.~Thronghout tlm ﬁnp;‘-r the italics in quoted passages are the azthor's,
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The business cgf the United States is to-day so congested that
fr(.)m. every portion of the country arises clamor for :olicf Tla“
railroads every where are taxed bevond their power 'fhe ' ;e

; ‘ A . eo
of the States are, therefore, face to face with the greatest bfcz'nzs::

problem that has ever threatened ithe nation During recent
. fos years

the.volume of business has increased and is increasing with ext
ordinary rapidity, while the necessary addition . tnd

3 al track
terminals have not been equal to the dem rackage and

als have not ' ands upon them. The
resulting situation is a freight blockade of enormous propartions, espe
Rl -

cially at all terminal points. H
) - How to remed is is
financial, mechanical, and physical, ¥ this is a problem

4. The following figures compiled from the official reports of

the Interstate Commerce Commission show the growth and existi
ing

conditions :—
1805, 1905, Per cent,
Total sin'gle track, miles 180,667 218.101 Tnerease.
Lecomotives 36,699 ~48’350 5
Pas‘senger Cars 33,112 40’715 03
Freight Cars 1,196,119 1,7312409 i:

P‘as.senger Mileage ... 12,188,446,271 23,800,149 436 5
Freight Ton-mileage ... 85,227,515 891 186,463,197()’5‘1() 1?8)

Increase in volume of Railroad business 110 per cent, in 10
. ) years

5. These figures shiow the canse of the delay in the natj 1
atlona

traffic movement, which threatens to bring industry to s st i
rl‘here are, and will be, enough cars to carry the countrs’andsm,.
if the cars can be moved, but engines and cars must ly-s ot
upon 'u-hich fo run. The most impressive fact i3 1, ltauf .tT(les
building has fallen off just as the demand on trackage h . i o oud
and at this moment when the demand is greatest it iTs at ‘:: m'creased’
Since 1904 the Railway trackage has increased only 1'45s ;zll-alie&:.
nt,

per year to 220,000 miles now, while the traffic has increased at th
» 1 e
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rate of 11 per cent. per year. To meet this increase trains ran
faster, cars are larger, and locomotives more powerful.

6. Bub the inadequacy of terminal facilities in the great cenires
prevents the free flow of trafjic. The average speed of @ pussenger train
is from 12 to 15 miles an howr.  The average distance travelled by eacl
freight car 38 about 25 miles o duy. That 1s, Lhe cntire [reiyht equip-
ment of the country is enployed to the juir limit of tbs capucity only 2
hours out of the 24. Cars stand for duys or weeks in yards or at {ransfer
poinls awaiting thelr turn. The problem and the necessity arc enorious.
Suppose that only 25 per cent. additional track with necessary
terminals and equipment making 33 per cent. is to be built during
the next 5 years, or, say, in round numbers, 75,000 miles of tracks as
the requirement for the comniry to meet immediate needs, No
practical man would furnish the facilitics required including termi-
nals and additional equipment for less than $75,000 a mile. The
new work, then, would amount to $5,500,000,000, or « yearly average of
81,100 mallions, which should be spent before the commerce of the
country can be mored properly.

Tlis sum is more (hun twice Lhe entive currency tn cireulation in
the country, and only a little less than twice the deposits of all the
Savings Banks in the United States put together.

The question of Terminals alone is almost prohibitive. Termi-
nals now in use were acquired when property was cheap, and can
be eularged only by Leavy outlays. In many cities it is not even a
question of cost, since the areas necessary to handle 1ailroad business
properly are not to be had at any price.

7. Again in April this year Mr. W. C. Browu, senior
Vice-President of the New York Central lines, said 1 an
address delivered belore the Buffalo Clhiawmber of Com-

neree —
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There never was a time when there was so mueh freight
waiting for transportation, and almost valueless without it, as there
is to-day. Great manunfacturing concerns all over the country have
been embarrassed by the inability of the railroads to furnish fuel
and raw material on the one hand, and their loading platforms
have been filled with finished product that has been sold, and the
delivery of which is urgently demanded by consignees, but which
the Railways have been unable to handle.

8 Tarther and more serious than this is the fact that the
elevators in Chicago and all the great irade centres of the West
and local elevators throughout the great grain-growing States ar(;
filled with graiz of last year’s crop which, unless mooved w1:thin

a very short time, on account of climatic conditions, will be ereatl
impaired in value. ° y

9. This condition extends from the great grain-growing States
through to the seaboard. Elevators at Buffalo have beexf f;lll of
export grain during the entire wiuter, some of it having Deen in the
elevators more than {our months, and during the same period ocean
vessels have cleared from New York and Boston every week, man
of them half-loaded and in some cases with sacked sand a.nd, mve);
for ballast in place of export grain for which they Leld contraits

10. The shortage of cars for export freight is not confined to
grain and its products, Throngh the month of January and a larce
part of February the Iuternational Harvester Company was shojt
200 cars (daily) for export loading. The same condition applied to
factory, farm, and miue, and to every State in the Union,

11. Tt is not entirely a question of cars and engines. If the
roads could at once provide themselves with ample power and freight
equipment, they would be immediately coufronted by the inabilit bto
move the freight over their roads (for want of lr:wk;xge) or to hm{dle
it at seaboard terunuals (for want of yard Apace).

J
12. Real estate in New York, Boston, Philadelphia, Baltimore
and other Atlantic port terminals costs almost us much per square
foot al the present time as it did per acre at the time the original
terminal facilities were provided, and adequate facilities can only be
provided now by the expenditure of millions of new money.

13. In every great manufacluring centre vast additions arc
being made to manufacturing plants, all of which will add to the
already tremendous freight tonnage, which the past year has
demonstrated beyond any question of doubt that the present railroad
facilities are utterly inadequate to handle.

1+ Great questions, fundamental in their character, far-reaching
in their effect, and of vital importance to every business interest in
the country, are pressing for solution. Every consideration demands
that these guestions be settled permancntly.

15. Similarly Commissioncr I. K. Lane, in his
“ Report on Car Shortage and Car Service’ to the Inter-
state Commerce Commission, wrote at the commencement
of this year as follows :—

Although the 1906 crop scarcely cxceeded that of 1905 and was
smaller than in at least one other preceding year, yet the railroads
tapping the great grain belt of the North-West scom to have been
quite overwhelmed by it, and 50 million bushels of grain remain on
the farms, and in the country elevators of North Dakota. Only 38
per cent. of the erop has been shipped.

16. The country or line elevators at a number of country
stations are full. Some of them reached their capacity as early as
September and still havo the grain they held. Thousands of bushels
of wheat arc lying at this time covered with snow in open bins built
heside the railroad track.

17. The farmer cauonol gell because the country dealer cauuot
buy. The conutry dealer caunot buy because the country elevator
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is already full. The couniry elevator remains full because the rajl-
road has not moved the grain from the country elevator to the
terminal elevator. The terminal elevators at Dulath, Superior, and
Mingeapolis, which act as great reservoirs for the lie elevators’x are
almost empty, and at no téme during the season have they been /ill;d tc;
more than one-third of their cupuctty,

18. This unfortunate chain of conditions has involved financial
loss which begins with the farmer, but includes the merchant, vrain-
dealer, elevator-man, miller, und the railrcad, apd is to be 1';c?§oncd
by the reduced price upon millious of bushels of grain, for every one
of which there is demand. "The farmer has been compelled to ask
the merchant to extend his credit. The merchant, elevator-man
and country dealer have been forced to seek new and unusual loa.u;
at the Banks. The dealer who sold grain for November delivery has
failed to keep his contract and has made a loss.
Tusurance have eaten away the profit of the dealers,

Interest and

N and the pric
of grain has fallen from 2 to 6 cente. a buskel at a large nuz]be(:-

of the country points.

19. Ta the year 1906 both the (ireat Northern und the Northern
Pacific largely increased their equipment. Notwithstunding this in-
creased equipment, they lauled less grain, they furnished fewer cars
to the line clevalors, and they delivered fewer af the terminals than thes
did 7n 1905. /

20. The enquiry iuto car shortage so far as it affected the
movement of grain in the North-West justifies the followine con-
clusions :—(1) The Great Nortbern and the Northern Paciﬁchroads
did not suffer by reason of diversion of their cars to other roads
T'he balance between these and other railrouds was in favour of thc;
Great Northern to the extent of 2,000 cars, and of the Northern
Pacific to the extent of 6,000 cars. (2)  Both rouds had more equir

ment than they Led lust year when their cars were furnished m
- ore

7

promplly and better time was made, and less complaint by shippers,
# % * (5) The elevators at terminals made no delays in {reeing
equipment.

2. Figures submitted by the largest receivers of grain at
Chicago showed that the average length of time required for switcling
loaded cars to the clevator after notice of deslination is recetved by the
ratlroad is from 3} to 5 days, and for car-lood fieights to be switched
through Chicago takes from & to 15 days. This shows the congested

condition of the terminals.

Freight Congestion is World-wide.

99. The foregoing extracts indicate the gravity and
difficulty of the problem confronting the Railways of the
United States, but this problem is by no means confined
to them. The conditions complained of by American
shippers exist also in other countries. A corre-
spondent of the London 7Times, writing in April this
year, says:—

So inadequate are the resources of some of the English Railway
Companies that many collicries are losing time and steel works are
being shut down in the Midlands notwithstanding heavy order

books, because the Railways are unable to move the output from
the pits or to supply the furnaces with fuel.

And in May a deputation representing the New-
castle, Sunderland, Hartlepool, and Middlesbrough
Chambers of Commerce waited on the Traffic Committee
of the North-Eastera Railway to represent the wagon
shortage in the North of England, and the ccarcity
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of wagons during the busy season, and said there had
heen a deficiency in the supply during the last 18 months.

23. Only a short time ago there was a seriong
traffic congestion on the Italian roads, and vessels could
not be unloaded at Genoa because the wharves were
blocked with freight for which the Railways were
unable to supply cars. This drove the trade to Mar-
seilles, but even there complaints similar to those made
at Genoa bave arisen, and now two special new car
factories have been started at Douai to do something
towards putting an end to ¢ the present chronie wagon
shortage in France.”

24. The Railway Gazetle of the 15th March 1907 says i —

The present congestion and shortage of wagons and locomotives
seems to be genernl. The needs of American, Italian, and German
Railways have recently been referred to, while in Russia over
1€0,000 wagons loaded with grain are said to be at a standstill,
In France, on the Orleans Railway, things are said to be as bad ag
they were on the Western Railway, and they ave no better on the
State Railways. InHungary a very heavy expenditure on Rolling
Stock is about to be voted.

25. In Canada, also, there has been, and still i, a
great congestion of freight traffic, and the Railweay
World of the 5th April this year stated that—

In order to move the 36 million bushels of wheat still in first
hands or in interior elevators, the Railways will have to move 200
cars per day for tix months. For the same period last year the average
number moved by the Canadian Railways was 690 cars per week

9

(N.B.—Although Canada has over 80,000 freight cars on its 21,000
miles of railroads). “In addition there must be taken into account
the transportation of oats, barley, and flax which combined almost
equal the wheat crop.”

26. Iun India, also, the same conditions prevail and
£3,500,000 have been provided this year by the Govern-
ment mainly for extra freight-car equipment.

The London Times, commenting in March last on the
shortage of Rolling Stock on Indian Railways, says :—

There is now abundant evidence to show that the shortage of
the means of transport is inflicting a very real and serious in-
jury on the trading community at large. We read of enormous
deposits of manganese ore already mined and representing in valne
almost as much as the whole Indian wheat crop, now piled along the
sides of the lines waiting for wagons to carry them to the coast,
We hear again of vessels delayed for weeks at the port of shipment
unable to load their cargoes because there are no trucks on which
to bring down the cotton and the jute crops to the seaboard, and
of collieries unable to move their coal.

27. Again at the half-yearly Meeting of the Bengal
and North-Western Railway in May last the Chairman,
Colonel T. Gracey, said:—

Dealing with the wagon shortage on the Indian State Rail-
ways and the difficulties with regard to coal, the Company’s Agent
in India had had a most anxious time, and more than once they
had been obliged to contemplate stopping the train services for
want of fuel. '

2
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The Far-reaching Effects of the Block.

98. The evil effects of this general congestion of
traffic on Railways are not restricted to Railways and
traders alone, but extend to every industry and commu-
pity in the world. For the letter of President Hill
showing the enormous sums that would be required

by the American railroads, and the realization '

that similar expenditure would socnmer or later be
needed for all other Railways, at once led to an in-
crease in the already high price of money all over the
world; and this increase, while adding considerably to
the difficulty of the Railways in their efforts to in-
crease their own facilities, has also added generally to
the burden imposed on every industry and community
by those who control the supply and price of the only
legal medium of exchange.

99, The effects of this additional burden have
already manifested themselves even amongst national
Governments in a general stoppage or postponement
of much-needed works and improvements for which they
might be required to raise loans in the money market,
and the Railway Corporations themselves have in many
cases been obliged to suspend or defer alterations and
oxtensions on account of the high rates at which the

money for them has to be borrowed. Weaker Corpora- .

tions and private individuals have in several instances
been forced into bankruptey.

11
80. Speaking on the situation as it is now, Presi-
dent Hill said on the 13th of June :—

There is a general slowing up of business everywhere, The
cause of the trouble is that the business of the United States has
outgrown the capacity of its railroads, and the railroads are in no
position to catch up. If men cannot get their freight moved they
must cease to produce it. In a letter to Governor Johmson last
January I estimated that $1,100 million a year for 5 years would
be necessary to put the railroads in shape to move the traffic of
the country. During the past seven or eight months the railroads
have raised something like $800 millions. Has it gone to increase
facilities ? Not at all. Most of it went to pay off old bills. It does
not appear any easier for a railroad to get money now than it was a
foew months ago. I know of instances in the Western cities where
$5,000 lots of short-term mnotes of some Eastern roads are being
peddled around on a 6} to 7} per cent. basis, Railroads cannot in-
crease their facilities under these comditions. The Government will
ultimately be forced to lend its credit to finance the needs of the rail-
roads. The sttuaiion may lead fo Government ownership of the rail-
roads. This is no mere theory but a condition. The country is
large and still growing. The railroads are away behind.

31. Again the Railway World of the 28th June in
its Financial article says:—

Mr. F. A, Vanderlip, Vice-President of the National City
Bank of New York, is popularly and, we believe, properly regarded
as possessing the clearest insight into the direction of the financial
tendencies of any American financier. The remarks as to the im-
mediate future of American business with which he concluded his
address before the Virginia Bankers' Association have therefore
attracted wide attention.



12
Mr. Vanderlip ventured the following forecast :—

Nearly all experienced business men are of the opinion that
we are facing a practically certain recession in trade: that we
have ahead of us a period of smaller industrial totals. Sunch
a view is almost universal among well-informed business men.
There is no longer the disposition to conrageously enter upon tew
enterprises. Railways are curtailing expenditures; Bankers are
inclined to exercise caution in extending accommodation ; thost
manufacturers and merchants are planning their fall campaign with
much conservatism. That the period ahead of us is one in which
commercial activities will be curtailed and manufacturers’ totals
show a decrease, there is really little division of well-informed
opinion.

32. The same paper quotes declines of from £3 to
£50 in the average prices of 20 leading British Railway
shares on June 11th, to show that the depression in
securities is not confined to the United States, and says:—

These declives are comparable with those experienced By
American Railway stocks, and go to show that a common cause is
operating in both countries, namely, the readjustment of fixed
incomes to higher prevailing rates of interest.

33. Similar conditions prevail in all the other
principal Railway countries, and it i a question of
the utmost International importance to determine how
this great problem is to be solved, and how the block in
Railway traffic, which has caused the enormous losses
involved in a general “slowing up " of business and
retardation of the progress of the world, is to be
removed.

13
“The First and Main Point.

84, The first step in this enquiry is to ascertain
from the actual facts whether there is really any need for the
enormons -expenditure estimated as being requirved by the
railroads ; or whether the. facilities they need cannot be
much more cheaply obtained by some alteration or improve-
ment tn their methods of working.

35. For it is the anticipation of this great financial
requirement that has sent up the price of money and
caused losses and difficulties for greater than those
caused directly by the Railways themselves.

36, As the American Railways lead the world and
are in a more advanced stage of development than
thdsé of any other country, we shall base our enquiry
mainly on the facts afforded by them, and the conclu-
sions thus obtained will apply to all Railways generally.

Tﬁe Actual Facts.

37. - Now from estimates based on the latest statistics

‘available it appears that there are about 222,000 miles

of railroads in the United States, with 18,500 miles
of 2nd’ track, 3,500 miles of 3rd and 4th track, and
75,000 miles of yard track and sidings.

.- 88. There are also about 52,000 locomotives, 38,000
passenger, .and 12,000 mail and baggage cars, and

1,850,000 freight cars, averaging about 32 tons carrying
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capacity each. One-fourth of this number of freight

cars average about 22 tons capacity, and the remaining
three-fourths about 35 tons.

39. In the last year these vehicles conveyed nearly
900 million passengers an average distance of 35 miles
each, and less than 1,600 million tons of frelght an
average distance of about 135 miles.

Analysis of these Facts.

40. President Hill, in his letter to Governor Johnson
already referred to, stated that the average distance
travelled by each freight car is 25 miles a day, and
this average is generally accepted as being correct.
For the 1,850,000 freight cars in the States this would
give a total freight-car mileage in the year of 16,880
millions.

41. 1In 1901 the average load of all loaded American
freight cars was 15°7 tons, and in February this year
(1907) the Director of Maintenance and Operation of
the Harriman lines, in making a comparison of the
working on his own and the Hill systems, showed that
the average number of tons of freight per loaded car was
21'5 on his own and 21'3 on the Hill lines.

42. As all railroads have. been endeavouring for
years to increase their average car-load, and as plenty
of traffic was offering last year, it may be safely assumed

15

that the average load of a loaded car was about 20 tons
during this period.

43. To move the 1,600 million tons of traffic carried

‘about 80 million car-loads must have been required,

and as the average haul of this traffic was 135 miles,
the total loaded freight-car mileage must have been
about 10,800 million car-miles.

44. Now, subtracting this from the total freight-car
mileage of 16,880 millions, we get 6,080 millions of
freight-car miles that must have been hauled entirely
empty. This is 36 per cent. of the total and mearly
60 per cent. of the loaded freight-car mileage, and as every
empty-car mile is equivalent on the average to 32 tons
of carrying capacity and about 15 tons of dead weight,
we get no less than 194,560 million ton-miles of empty
carrying capacity and 91,200 million ton-miles of dead
weight hauled in these entirely empty cars during
the year. When the freight to be carried does not
entirely balance itself in each direction, there must of
course always be some empty return car-mileage, but
with the enormous tonnage of raw and manufactured
freight offering in all parts of the States (see para. 7), the
return loading could scarcely have been so low as to
equal only 20 per cent, of the total loading, and it is very
probable therefore that there was a considerable pro-
p,ortion of .quite unnecessary double haulage of empties,
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45. Moreover, as the average carrying eapagity of
all the freight cars is about 32 tons, while only about
20 tons of freight were carried in each loaded car, it
follows that about 12 tons of empty carrying Bpace

equlvalent to 5 tons of dead weight thust have been

hauled in every loaded car-mile, so that no less than

129,600 million ton miles of empty carrying capacity, and

54,000 million ton-miles of dead weight were quite
needlessly hauled in the direction of the loading in these

loaded freight cars; and this although there were seve-
ral thousands of tons of freight waiting to be hauled m‘

this direction !

46. Again, as the speed with which these ]odded

and empty freight cars were moved averaged 18 miles’
an hour, while the distance they travelled averaged’ only’
25 miles a day, it follows that for 22 out of every- 24
hours, or for eleven months in the year, evew one of these

1,850,000 freight cars must have been staazdmg locked - ‘up

in terminal and other yards, and lying totally ugeless f'b’ri

its prime purpose—the movement of fw'ezght rrr

47. TFurther, at the 13- mile speed a fully loa.ded ear.
might have run its 135-mile journey in 10% hours, and'

allowing a day for its outward run, and another for its
return back, in addition to a day at each end for loading
and unloading, the 1,850,000 freight -cars could: have

transported the entire 1,600 million tons of freight actually '
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moved during the year, within three months time (assum-
ing only 20 per cent. of the total as return freight), and
at this apparently reasonable rate could have moved four
times the traffic that was actually moved in the whole year !

"48. This analysis shows that there 1s in reality no
shortage tn the number of freight cars, but a tremendous
shortage and stagnation in thetr movement. As loco-
motives are necessary for all car movements it is some-
times considered that the shortage in the movement of
the freight cars is due to a shortage of locomotives.
This, however, is not the case as may be seen from the
following figures.

49, Out of the 52,000 locomotives in the States over
30,000 are employed in the movement of freight, and
about 9,500 in switching cars in yards and sidings, so
that on the average each of the freight locomotives hauled
about 563,000 freight-car miles in the year. The average
gross load hauled by each freight locomotive was about
730 tons, or nearly 26 loaded and empty freight cars per
train, and the number of freight train-miles run by each
locomotive during the year was nearly 21,660.

50. This givesless than 60 train-miles per day for each
freight engine, and at the average speed of 13 miles an
hour the daily running time of these engines would aver-
age under five hours, or less than half the daily working
time of many of the human employés of the railroads.

3



18

As these locomotives are machines, and ordinary mill,
pumping, and marine steam engines work continuously
for weeks and months at a time, it does not appear
unreasonable to expect that with {triple crews they
should be able to give an average of nearly four times
more haulage work than they do now. At any rate,
these figures show clearly that the shortage in the move-
ment of freight cars wasnot due to a shortage in the
number of freight locomotives, as everyone of those
actually in use was standing still or not hauling cars of
any sort for over nine months of the year.

51. Having, then, an ample supply of freight cars and
of engines, the next item that would affect the movement
of freight by railroads is trackage. President Hill in his
letter said :— Engines and cars must have tracks on
which to run,” and estimated that 75,000 miles of addi-
tional trackage were required to meet immediate needs.
Now, of the 222,000 miles of railroad in the country,
only about 18,500 miles are double-tracked, and of the
latter ahout 3,500 miles have 3rd and 4th tracks. So
that over 208,000 miles or 91 per cent. of the total rail-
road mileage is single-track road.

52, Tn 1905 for less than 750 million passengers the
total passenger train-mileage, including half of the
mixed train-mileage, was 480,000,000, and for iess than
1,440 million tons of freight the total freight train-mile-
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age, including the other half of the mixed train-mileage,
was 573,000,000, For this traffic about 15 million
passenger trains were run, an average distance of 32 miles
each, and about 4'4 million freight trains were run, a
digtance of 130 miles each.

53. For the 900 million passengers and 1,600 illion
tons of freight carried over slightly longer distances in
the year just passed, it is very probable therefore that
about 18 million passenger and 5 million freight trains
were run over distances of 35 and 135 miles, respectively.
This would give 630,000,000 passenger and 675,000,000
freight train-miles run during the latter year.

94. The total number of revenue train-miles run last
year world therefore be about 1,305 millions, and allow-
ing for light engines and Railway Companies’ material
and ballast trains not included in this figure, the total
number would probably be about 1,320 million train-miles.
On the total mileage of 222,000 this would give an aver-
age density of nearly 6,000 train-miles per mile for the
year, or less than 17 trains both ways over every mile
per diem.

95. Now of the total mileage less than one-fourth
consists of main or trunk roads with heavy traffic, and
fully another fourth is composed of roads in thinly
settled districts and branch lines or feeders averaging
not more than 2 trains each way daily. At the hcad of
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the heavy traffic roads stands the four-track main line
of the Pennsylvania Railroad on the 8830-mile section
between Pittsburg and Philadelphia with a movement
of something like 100 trains each way daily. Suburban
lines with their heavy passenger traffic also have a very

high train density, but this extends only over com-
paratively short lengths.

56. As the Railway traffic generally was very con-
gested last year, 1t is very probable that over the 55,000
miles of trunk lines with heavy traffic, one-third of
which is double-tracked, the average number of traing
run daily exceeded 20 trains each way. Moreover
as the total mixed train-mileage of the States is very
small, it 18 certain that over the other 55000 miles of
light and branch lines the number of trains was not
less than two each way daily (one passenger and oue
freight), and as the average for the whole mileage was
under 17 trains both ways dailys it follows that over the
remaining 110,000 miles of road the average number of

trains run last year camnot have been more tham 192 trains
each way datly.

57. Again, on the four-tracked New York division
of the Pennsylvania Railroad a total of 700 freight
and passenger trains both ways was run daily during
1906, nearly 250 traing each way being passenger
trains; so that it is probable that on the 18,500 miles
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of double, and partially trebled and quadrupled, main
and suburban track the average number of trains run
daily last year exceeded 40 each way. Hence, if the
average over the entive 53,0.0 miles of these trunk
lines was as high as, say, 25 trains euch way daily,
th;; average number of trains run over the remaining
36,000 odd miles of single track trunk lines during the
past year cannot have been more than 18 trains each way
daly.

58. These figures are, of course, general averages,
and there may have been short periods when the actual
trafic was very much heavier, but for each such
period there must have been a corresponding period in
which the traflic became propo:tionately lighter, and
as the congestion in the wovement of freight has con-
tinued more or less for the greater part of the year, it is
evident that the above averages could not have been
greatly departed from, especially for any length of time.

59. Now, a traffic averaging about 36 trains each
way daily on a double-track road (for the combined
averages of the doubled, trebled, and quadrupled lines
could not have been much more than 40), although
heavy, is nothing very ‘exceptional, for it means that
on the average trains follow each other ou the same
track at intervals of morve than half an hour. On the
Central London and many other urban and suburban
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double-track lines trains follow each other daily during
the busy hours at intervals of 5 and even 2 minutes.
It is true these are all passenger trains which all run
at about the same speed, so that the necessity for trains
to overtake and pass each other is reduced to a mipi-
mum. But on such roads the number of trains run
daily each way exceeds two. and three hundred, and
there appears to have been no reason why, if the conges-
tion in the freight traffic could bave been relieved by the
measure, the freight trains on these doubled lines should
not have been run at the same speed as the passenger
trains. There are many kinds of food and perishable
freight trafic which are regularly run into large cities
by high-speed freight trains, and the extra cost of haul-
ing the remainder of the freight at this speed on the
doubled sections would have been very small compared
with the losses sustained by the Railways through the con-
gestion in the freight traflic. That this measure was not
generally adopted is evidence that it was not considered
likely to afford much relief, and that the freight conges-
tion was due to other causes.

60. Again, a traffic of 18 trains each way daily on
a single-track road, though also comparatively heavy,
is equally nothing very remarkable, especially on main
or trunk lines where passing and crossing side tracks
are provided at frequent short intervals. Only recently
during the 20 days ending March 5th, the Louisville
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and Nashville Railway averaged 52 trains per day on
the 75-mile section of its single-track road between
Decatur and Black Creek, and although this was con-
-sidered an exceptional handling of trains on a single
track, there does not appear to be any very great
reason why an average of about two-thirds of this
number of trains daily should not have been main-
tained, if urgently required, by well-equipped main
or trunk lines. Undoubtedly such lines would be the
better for doubling, but the traffic in question is
certainly not the limit of their capacity when there is
a heavy loss to be otherwise encountered.

61. It thus appears that although possibly at
some times the congest on in the movement of freight
traffic may have been temporarily increased, it was by
no means caused by deficiencies in road trackage, for

“on three-fourths of the total railroad mileage in the

States the number of trains run daily could not have
exceeded the very moderate limit of 12 trains each
way. It is only on the 36,000 miles of single-track
trunk lines that double tracking was probably called
for, and certainly should be provided at an early date.
The absence of this trackage however in the past year,
though it very probably added more to the cost of
working than would otherwise have been necessary,
was certainly not a main factor in producing the
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widespread and long continued block in the movement
of freight.

62. Having, then, an ample supply of freight cars and
engines and at least a sufficiency of road trackage, why
was not the freight moved? The Ratlway World of the
4th January last said :—

What the railroads all over the count:y need are more tr;cks,
beiter terminals, more and larger freight classification yards, and addi-
tivnal cars and locomotives ;

and President Hill stated clearly in his letter that—

The inadequacy of terminal facilities in great centres prevents the
free flow of traffic.

63. Now there are already no less than 75,000 miles
of yard tracks and sidings in the State (see para. 37), and
allowing running or train passing .sidings of about an
average length of } mile at every 3 miles on the 86,000
miles of single-track trunk lines, and at every 5 miles on

the remaining 163,000 miles of single-track ordinary and .
branch lines, not more than 12,000 miles of track would

be required for passing sidings. Therefore full) 63,000
miles of track must already be available for yard and termin-
al purposes.

¢4, Assuming that only 10 per cent. of the entire
rolling stock of the country was employed on the running
lines at any time, yard accommndation for about 12 million
vehicles would be required, and at an average length of
50 feet per vehicie these would need about 17,500 miles.
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From a general comparison of the stabling capacity and
mileage of track in various yards it is found however
that almost as much trackage as is actually occupied by
the stabled vehicles is necessary to allow for their move-
ment over switches and connecting lines, so that nearly
85,000 miles of yard track would really be needed.

65. The accommodation in yards is generally appor-
tioned according to the requirements of the traffic, and
where this is not the case, the yards generally grow by
additions during a long and continuous period of experi-
ence until they are more or less closely proportionate to
these requirements. A margin, therefore, of 28,000 miles,
or 80 per cent. of the total accommodation needed,appears
ample to cover any errors in this apportionment, or any
violent unbalanced changes in the usnal origins and desti-
nations of the traffic. Fluctuations in the volume of the
latter without any alterations in its course, especially if they
are more or less general, do not o1 should mot affect the appor-
tionment if it has already been properly made, as the total
number of vehicles to be accommodated 1is not increased by
such fluctuations; and when there is a widespread and
general increase of traffic, the distribution of vehicles has
to be equally general and widespread, so that unusual
concentrations of them are or should be less likely than
before. The increased traffic in such cases can only be met

by an increased rapidity in the movement of the limited

number of vehicles through the various yards.
4
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66. Hence it appears that even in the matter of yard
tracks the railroads of the United States had at least a
very reasonable margin beyond the actual requirements
for the movament of their rolling stock. It has also been
seen that their road trackage was very reasonably ade-
quate, while their supply of freight cars and locomotives
was ample for the movement of the freight traffic
offering last year. That they failed to effect this move-
ment and produced an unparalleled congestion of freight,
causing enormous losses not only to themselves but also
to the whole community of the country, can only be
ascribed to some very radical and serious defects in their
methods of working.

Present Methods of Working.

67. A close examination, therefore, is necessary of
the present methods of working freight traffic on Rail-
ways, and this can best be done by studying the move-
ments of an ordinary freight car during one of its trips.
At the start we shall presume that the car has been
brought in empty amongst a lot of other loaded and
empty cars on a train, and is left standing on one of
the receiving tracks of the yard by the road engine.

~ 68. There are goods offering at the station and the
empty car is required for loading at the outbound freight-
house. There are, say, a dozen other cars standing on
oach side of this empty one on the same track, and some

27

of these dozen cars contain fast or perishable freight
which should be sent on by the next train, others are
road or transfer cars to go to the transfer shed, others
again contain inbound freight for the inward freight-
house, and some are special or private cars to go to
special or private sidings.

Before the yard engine can switch the empty .car
into the outbound freight-house it is necessary that it
should dispose of each of the other dozen cars ahead of
it, and as these are not in regular order nearly two dozen
push-and-pull shunts over various switches and sidings are
needed with the cut for their disposal.

69. Finally, however, our empty car reaches the ont-
bound freight-house track, but here again another stop
occurs. The freight-house platform can only accom-
modate eight cars at a time, and these are already there
undergoing loading. Five of them may be fully loaded,
but they cannot be moved until the loading of the
remaining three is completed. So our empty car has
to wait outside until all the eight cars ahead are loaded
up and moved out. At last however it gets its turn
and receives its freight. ‘

70. “Now he’s off ! an innocent observer might
remark. Not a bit of it. Only two of the other seven
cars in the freight-house have been loaded, and our
patient car has to wait till the remaining five have
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completed their loading and also until the yard engine
arrives to draw the lot out. It then gets moved into an
outbound track, but here again it has to wait. Of the
16 cars that have been loaded only six are for the same
south-bound direction as our car, and with the other
through or special south-bound cars in the yard there is
not a sufficient number to make an economic haulage
load for the large locomotive available.

71. Consequently both this locomotive and our half
dozen or more south-bound cars have to wait once again
until either more south-bound cars are loaded at the
station or more are brought into it by other incoming
trains. How long this may be depends entirely on the
state of the traffic offering for the south-bound side.
It thisis heavy the cars will probably go on after only
a few hours’ delay. If it is light they may be detained
a whole day or even more. This long detention may
also occur at way stations when the traffic is heavy
owing to none of the passing trains baving any room or
load margin available for taking on the cars.

72. Finally, however, a sufficient number of cars
is obtained to make up a load for a south-bound trajn,
Do they start off at once? No; the cars are all mixeq
up on thesouth-bound track, and 40 or 50 push-and-pull
shunts are necessary to put them into the order of theip
destinations, so that the cars at the forward end of the
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train may be those that will have to be detached at the
nearer stations in the order in which they will be pasged
by the train. Our car, we shall assume, 18 for a distant
destination and so it is away in the latter portion of

the train.

73. At last everything is ready, the train crew have
arrived, and the train starts off. .It does not go very far
however before it has to be side-tracked for a north-
bound train to cross it on the single track line. After
waiting half-an-hour to let this train come np from the
next telegraph section ahead, the latter arrives and our
train is able to resume its journey. After going through
a couple of stations the destination of one or more of the
leading cars is reached and the remainder have to wait
while these are being detached and shunted into their
proper inbound or receiving track. This done the
train starts once more, but soon comes to a stop, as it has
to be side-tracked again, this time to allow a south-
bound passenger train to overtake it. Here it has to
wait till the passenger train has run through both the
telegraph sections behind and ahead of the side track,
and just as the line is cleared by the passenger a north-
bound special arrives at the side track mnext ahead, so
our freight train has to wait on still further until this
special also has travelled over the section which may be
anything from 4 to 8 miles in length.
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brine another load of freight down from its original
sta.rt?ng point for at least another fortnight or so.

9. Now, apart from the side-tracking delays which

indicate the great saving and advantage of a double
track road, it is'evident tbat an enormous amount * of

switching and shunting has to be done, »consuming l;)otls
time and haulage power, merel.y to preserve fsc?met 11111:
like order in the cars on a train, and to faclhtate' )
detaching or handling of particular car-loads gt various
points. .

80. Tt is also clear that a very large Prop(?rt1op of
the delay to the movement of cars and f.relght is due to
the fact that all the loading and unloading of these cars

has to be done along a very limited length of freight- .

house or team tracks, so that all the th\er cars that there
may be in a yard bave to wait for hours and even days
while the limited number of cars that can be.handled ;n
this length are being dealt with, and om'ng .to ; e
inereased size of the cars, the lengf,h of this tulne as
been increased instead of decreased in recent years.

81. A further and very large delay in the loadir)g
and unloading of cars is due to the fact that all the
freight to be put into the cars or that has been taken out
of them, is confined to one and tbc. same short lfangth
of deck or team way beside the ‘hmlted and pat:tlcular
length of track provided for loading and unloading the

33

cars, 80 that while there may be acres of land unutilised
elsewhere -in the yard, the part of it where the most
important work has to be done soon gets blocked up and

.~ rendered almost impassable with the freight brought in
- by shippers for despatch, ar by the loose freight unloaded

- by them from inbound cars, and which they are not
able to load up and remove in their own wagons or carts
as fast as it can be unloaded from the railway cars.

82. Thesame conditions apply to cars that have to be
loaded from or into elevators, or that have to be dealt
with in private or industry sidings, and when the freight
requiring to be dealt with is in large and bulky sections
80 that they cannot be speedily handled, the delays thus
caused are very materially enhanced.

Recent Remarks and Recommendations.

83. The FEngineering News of the 4th April this year,
in an article on “ Double Tracking and Yard Improve-

ments to facilitate Freight Traffic on Railways,” stated
that—

The worst delays to the continuons forward movement of freight
are those which occur in the switching yards, and through cars
must pass through a number of such yards in travelling to destina-
tion. The aggregate detention from the time cars arrive (in a yard)
in one train to the time they leave on another may run into days,
It bas been estimated by officers in the car service departments that
freight cars are in movement on the road only about six hours per

day or less and that the average speed is but four miles an hour,
5
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making the daily mileage only 24 miles. Other estimates put it at
only 16 miles travelled per day.

84. Mr. W. E. Beecham, of the Chicago Milwaukee and
St. Paul, remarked at a recent Meeting of Car Service officers that
while some speakers had stated that freight moved with reasonable
dispatch ” on their roads, he desired to be put on record as saylng
that  Freight does not move with proper dispatch on any Railway.”
(This same gentleman has stated elsewhere that—1t i3 as-
serted with statistical accuracy that there are in existence at this time
enough freight cars to provide amply for all the requirements of
traffic conditions for some time to come, if they were properly distri-
buted and promptly and efficiently handled; but, nevertheless, no
such shortage of cars has been experienced in this country in any
previous years as the railroads now have to contend with.)

85, At a Meeting of the Americon Railway Association in
October 1906 a report of the Car Service Committee was presented
giving retorns from 130 Railways with 1,497,274 freight cars in
service and operating 177,415 miles of road. The average mile-
age per freight car per day was 2355, ranging from a minimum
of 3 miles to a mazimum of 43 miles per day. Of the 109
Railways speclfically reporting the daily mileage, there were 26
roads with an average freight-car mileage of less than 10 miles o day

(N.B.—This is on nearly one-fourth of the total number

of reported roads), 35 roads with averages from 20 to 30 miles,
and only 13 roads with averages from 30 to 40 miles. Thus on about
70 per cent, of the roads the average movement is only 10 t0 30 miles
per car per day.

86. “ We have made a somewhat extended enqniry,” continues the
Engineering News, “ as to the matter of detentions of ears in yards.
In regard to local or destination cars which are to be unloaded in
the yard or sent to some local industry for unloading, it appears
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that ¢n some cases a car may wait for days in a yard before it is moved

. to the industry’s track, and then be again left empty on this track for

an equal time before being brought back info the yard for movement
elsewhere. We learn that at Chicago the average delay to cars from
the time they reach their stations to the date of their being recon-
signed or unloaded is about 2'3 days. Thisincludes both Railway and
consignee’s detention, but apparently not the return of the car.”

87. At St. Louis the minimum time for local cars is 48 hours,
with a maximum of 10 days, and an average of six days. This
represents the total time elapsed after the car comes in off the road
until it is unloaded at the industry tracks and is returned to the
truok line for re-forwarding.

88. In ome particular large yard which is generally congested, the
Railway holds consignments of grain, hay and similar commodities
for diversion orders from the shipper or consignee. Including the
free téme provided for giving notice of arrival at this yard by the
shipper or consignee, the time allowed for diversion is about 2 days
and 14 hours per car exclusive of Sundays und legal holidays. When a
car is ordered out of the yard by a shipper or consignee there is usually
constderable delay because the car may be in the middle of a large yard
filled with cars awaiting orders, There are no systematic records to
show what the detention is to such cars after the forwarding orders
are received.

89. In a paper read before the St. Louis Meeting of the Assooia-
tion of Transportation and Car Accounting Officers ¢n 1905, Mr. T, S.
Bell, of the Penrsylvania Railroad, said :—* We are endeavouring to
formulate some methods by which car movement can be given closer
supervision and to establish such records and methods that will give
our people the necessary information to keep in touch as to yard
delays, train and car movement, terminal delays and delays at sidings-
and point of shipment where freight originates. It is also necessary
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to keep a close supervision over the empty cars. We have been
keeping certain records during the past year and find that our

greatest trouble is to get cars through yards and released at terminal

pornis.  These are the big problems which we are endeavouring to
solve first."”

90. At the same Meeting it was siated that on the Southern
Railway steps had been taken to reduce the yard delays. By
taking the conductor’s reports of outgoing trains and finding ' the
time at which each car had arrived at the yard from the conductor’s
reports of inbound trains, the average delay to such car was found
to be 18 hours and had been reduced to 13 hours, although eveu this
was far too much. On the main line from Washington D. C. to
Greenville, Miss: 1,107 miles, there are seven relay points, and if
a car of freight should meet with the average delay at each of these
points (as it must on the average) it would mean 91 hours op
nearly 4 days’ delay, or 13 hours stop after (every) 158 miles run.
Much of this delay is duae to holding the traing to make up the full
tonnage rating, but this may be overdone, as what is saved in

transportation expenscs is more than lost by baving the car idle
and out of service:—

In this connection Mr. J. N. Searle, of the Southerp
Railway, said at the above Meeting : —

If we were to eliminate our through trains that go throngh 5
terminal and take into consideration only the delays to slow freight,

our delays would be something like 20 to 24 hours (7.c., 8ix days

to a week for the seven relay points). That seems very un-
reagonable, but it is true. )

91. In concluding its article the Engineering News
states that—
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Methods for facilitating the movement of cars through yards have
been under consideration for some time by the Committ'ee on Con-
ducting Transportation of the Association of Trans'portatmn and Car
Accounting Officers, but as yet its recommerdations .lfave related
principally to the adoption of a proper system of auditing the cars.
A more radical and apparently quite practicable stctp was ngges?ed
by Mr. J. M. Daly, of the Illinois Central Railway in the dle}uSBIC.)D
of this Committee's Report at the New Orleans Meeting in
November 1906. This was that solid trains should b.c run betweefl
important points made up of cars entirel'y for tllle tram’s. own de.stl-
nation. By such a system the switching at interraediate points
would be greatly reduced.

92. Mr. Daly said:—
\

Preizht gmoving east bound from Chicago is now made up in
tr;;es]:vl;:{slzr‘;w.:ars for Buffalo, Cleveland, Boston, Philadelp]-aia,,
and New York. My idea is that the time is coming when stalions
like Chicago will build solid trains of freight for New York and
similar trains for Boston and Philadelphia. On the Cleveland
business it would pay to hold the loads at least tt%‘o days in order
to muake up onc solid train of dead freight to that point. The benefit
would be in saving 6 to 12 hours at Elkhort, 'l'ole':do, Cleveland
or Erie and again at Buffalo, or 24 to 48 hours iu a?l. Under
our present method we are breaking up nearlg{ every train at every
terminal point, becanse there are some cars on it t.hat musf; come out
and other cars in the yard that must be added to it. Freight Jield 48
kours to complete a full train would still make better time afte'r it s
made up in a solid train than we make to-day. The only I.Jrea.kmg‘a,t;
the important terminal points would be on 2 01-'3 mixed tmn}s
coutaining miscellaneous loads where the business is not ¢nough in
two or three days to justify a solid train.
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N.B—The loss and delay in holding up of both

freight and cars for 2 or 3 days would still have to be
incurred under this system,

93. Finally the Engincerirg News concludes that—
The difficulties in supplying cars to shi

Ppers appear to resnlt
from congestions and delays in the handl

ng of {raffic, and not ¢o
any shortage in the supply of cars, (See Para, 48.)

94. Again, in a paper on “Increasing the Earning
Capacity of Freight Cars” read by Mr, J. £, Mubhlfeld,
Greneral Superintendent of Motive Power, Baltimore and
Ohio Railway, at the Meeting of the Railway Club at
Pittsburg in March this year, the author said :—

While cars are intended for the le
ation, they do every thing but spend
moving freight. A commercial or industrial organisation would not
think of allowing the equipment upon which it 5 dependent for its out.
put to lie dormant for 21 hours during each 24 Loy period, but thig is
the freight car situation of railroads which qre to-day being criticised
for the non-movement of tmportunt traffic. Under thege conditions insteqd
of a shortage of car ‘supply there exists g shortage of car movement,

95. Regarding “ The Sluggish Movemen
at Terminals”” Mr. Muhlfeld said :—

The longer time taken for loading and unloading the carg of
increased cubical and weight capacity per lineal foot of track 8space
has contributed materially to the tnability of railroads to derive from,
their enlarged and tmproved trackage, terminal
operating facilitics the (faster) movement
tnvestment has provided.”

gitimate purpose of transport-
the magority of their time in

t of Tonnage

yard, motive poiwer and
of revenue freight that theiy
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96. Railroads should apportion the car supply o.n .the l.):.m:. ::
the time required to load and unload, and' the (lalxmtmg 11 :z];,o; o
should be remedied by restricting the {ree time a ov.va.nc; (1)1- p
ing and enloading car-load freight to the real necersnty. of s ;p;; ”
an?l receivers, so that the railroad terminal yards and eqfnpmen sd a
not be incapacitated through the failure o handie lading on an off
cars promptly.

97. The railroad demurrage roles and rfa.tes should be brought
more mearly to a basis commensurate with ?varehou:e itorag;
charges, so that the value of (the onf,lays on). equlpme.nt, racks, an
terminal space will (each) have similar earning capacity.

98. Mr. Muhlfeld concludes his paper with a number
of suggestions—To accomplish better results in the distribution

d m:ument of cars amongst which the following may be
an reme S £

mentioned :—

(a) An increase in the carlosd minima commensurate to the en];r;'g.'e-

nt in the equipment. (b) The use of cars.for such commodities
- ill permit of maximum lading, quick loading and unluading, ar.d
;Z:;nter;ference with the use of the eq_t.lipmeut for its 'designa.tetd
purpose., (¢) A public storage for bulk frelghf, that cannot lze prox;lpA-
ly disposed of or transhipped at lake and tide-water po'r's. ((d) '
reduced and uniform free-time allowance for a.ll'commog1(;,1.esda.nt a l
increased demurrage charge for cars placed on x"allro?d andin fus r;]a.'
tracks for loading and unloading. (e¢) The d.lscontmua.xl)ﬁe o cos. y
stop-over privileges for sampling, transferrmg .orlm} u}g glmfm,
dressing lumber, compregsing cotton and like ma.mpu at1;)1: l1‘1nvo Zlor:]g-
rebilling at intermediate pointfs. (f) A cu.rtallment.o N e r:-r '
signing and re-adjusting privilege and an mcl:ease in ' e 1c Z gt,
)} The non-holding of motive power for max1mum. tralfn oads :
be moved against the flow of traffic. (k) The running of trains g
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regular intervals and with respect to the destinations of the cars,
rather than from one division terminal to another.

99. The Railway World of the 3rd May last stated that
from the Report of the Car KEfficiency Committee of the
American Railway Association submitted at its Meeting at
Chicago in April this year—

It appears that the car supply in Fetruary 1907 was 156,000
cars short of the actual traffic offered for transportution during that
month. The problem of car shortage, the operating, men declare s
to-day the greatest and gravest which the railroads have to face and
solve. A searching investigation made by the Committee disclosed
that the car shortage was not due to decreased car efficiency, as the
records from railroads owning 79 per cent. of all the freight cars in
the country showed that the average daily movement of all freight

cars had been 254 miles (sic).

100. Regarding the delay in unloading cars at lake ports, it was
estimated that 75,000 cars arrived with freight for steamers during
the season of navigation and that t_lm average delay in unloading the
cars was six working days. Six days’ delay thus represent the service
of 450,000 cars. One day’s reduction would mean the use of 75,000 cars
for that time, and that would mean $750,000 income to the railroads.

101. The Association reaffirmed the principles stated in a Resolu-
tion passed 24th October 1906 that each railroad should be assured
at all times of the use of a number of cars equivalent to the number
it owned, and furthermore that the development of this principle
by the American Railway Clearing House be approved. Both the
Car Efficiency Committee and the Committee on Car Service favoured
the continuation of the Clearing House experiment until it shonld be
determined beyond question whether it has efficiency in the matter

of reducing car shortages,
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102. -These Committies also favoured a Car Pool. It was stated
by the Car Service Committee that a car pool virtunally existed
whether the railroads liked it or not, but that the present car pool
was car-thievery—a car pool without regulation,—and that it would
be far better to have a car pool with regulation. To illusirate to
what lengths this nnrestrained car pool was leading it was stated

- that one road in January 1907 was discovered to have 143,703 more

cars on its tracks than it owned, TWhis was 70 per cent. in excess of ite
own'cars, and more than double the entire car shortage of the entire
country during that month,

103. The Committee recommended thai in view of these facts
a penalty of $5 be imposed for every car that is diverted, <.e., not
loaded back in the direction of the home road, when the road divert-
ing the car has an equivalent of 95 per cent. of its car equipment in
use at the time. The Association approved of this $5 fine, and bas
referred the proposal to the railroads for vote, stating that, as it will
be legal for a railroad to refuse to send its cars over a railroad
that refuses to become a party to the agreement, all the railroads
of the country will be forced to join.

104. Under the heading “ Rule to Check Car Shortage
defeated by many votes” the Railway World, 28th June
1907, says :— ‘

New rules regnlating the exchange of cars between the variouns
roads, which were submitted for adoption to the individual members
of the American Railway Association have been voted down to the
great disappointment of the framers. 'I'hese rules provided that a
car off its own lines should never be loaded in a direction away from
its home, and a fine of $3 was provided for every infraction of the
regulation, which was infended to hasten the return of cars to their
owners. It bad been hoped by the roads having a good supply of
equipment, and who are the principal sufferers, that the proposed new

6
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rules would correct the flagrant misnse of these cars by roads
insufficiently equipped, and would force them to purchase a sufficient
supply of cars to take care of the traffic originating on their lines.
It seems, however, as if the majority of the roads did not care to
assume the added responsibility which the new rale would entail.

105. Mr. Arthur Hale, Chairman of the Americhn
Railway Clearing House, said before the Transportation
Agsociation of Milwaukee in April this year:—

Twenty-four miles per car per day is about the average that
railroads were making between 1902 and 1905. In the first-balf of
1906 this rate was raised to 257 miles. Neither of these figures is
at all tmpressive. When an intelligent citizen learns for the first
time that the freight cars of the country make only 24 or 25 miles
a day, he feels al once that something must be wrong—and very wrong.

106. There are a great many things which influence the rate of
movement of a freight car. The railroads have doubled their per-
diem rate of car hire as between themselves. They are following up
their own delays faster than ever before. On the other hand, the pab-
lic is handling cars quicker. An increase of 1 mile a day in the
average car-mileage means an increase of 80,000 or 100,000 cars in
this conntry, and that number of new cars would cost the railroads
nearly $100 millions. My estimate is that the country loads about

150,000 cars a day (N.B.—Only about 8 per cent. of the total
number of cars in the country, and this in spite of the

abundance of freight offering.) An increase of one mile means,
therefore, an increase of 6,000 or 7,000 car-loads a day. The rail-
roads are adding nearly 200,000 cars to their equipment this year, and
my prediction is that with the help of the public they would
increase the efficiency of the cars that they have as much agasn, If
we succeed in this we will in a year or two catch up with the shortage.
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(Nothing is allowed apparently for the growth of the
traffic in this period ?)

107. In anarticle on the “ Necessity of Increasing the
Efficiency of Railway Equipment’’ by Mr. J. W. Midge-
ley in the Railway World, 7th June 1907, the author
says :—

Operating efficiency must be increased, for unless those en-
trusted with the managemeuvt of railroads address themselves
resolutely to their task and satisfy the public that they are fur-
niching as efficient transportation as it is by many thought would
follow were the Railways to be operated by the Government, they
will contribute much towards making that question the dominant
issue during the next Presidential Contest. Railroads must take
decisive and immediate action, The Interstate Commerce Commission
will back them.

108, But no single railrcad can act independently, For no
relief can be expected from independent action however just and
advisable or beneficent it may seem. To stop the ¢ billing to order
and other * stop-over * privileges which materially contribute to car
shortages, single-handed, while helping a company temporarily
by releasing cars, would cause it to be punished by loss of traffic
and shippers taking away their traffic to other lines when the
tonnage became light. Hence there must be concerted action
between all Railways, but there is o growing unwillingness of railroads
to co-operate in ¥mproving the dulious outlook for transportation.

109. At no previous time has there been a greater need for con-
certed action looking to the provision of adequate transportation
than there is now and will be for the next year or more. Carriers
must pull together for the common good if they would avert
drastic legislation. An organization of about a dozem higher
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oﬁio.ers of the different leading Rai]

be binding, is needed to meet emer, enw'ays, i
?onfronts American railroads, bu fs t‘;l'es' ;
1t remains fo adopt all awz'l:z .t
of freight cars,

whose conclusions would
ke the one which now
ab present im

o probable
¢ means {o accelergte the movemen;

110. The first
) step would b ' '
their movement, vis. e 1o correct abuses that retard

. holding shipment

signment i : pments on ¢rack awaiti .

cleanin ll.llsl‘ft'ucg,wns’ stoppage of same in transit for cong o
8 n.u Ing or otherwise enhancing the val mpl‘ess'xon’

and rendering that ser value of commodities

vioe at little or no expen i
8¢ t
tl;el same category should be included delays aI:, term'o slh]ppem. n
atb lake or seaports awaiting transfer to vessels -

especially
111. While proposi
posing to hold shippers to stri
. - t i
for car detentions, it should be remembered tliair l;sglt*un;ab(:’hty
o om-

pantes are likewise at fault. The importance of sction (on thei

part) locking towards the accelerating of the movement 'elr
bars cannot be overestimated. Until 2 years ago the . ﬁ'.elght
of the freight cars of the courtry was placed at 2§v°rf‘lg° e
Througl» persisient prodding operating officers have so s:l;l e’; P
movement that it is now said to approximate 26 miles per d:;/u ated cur

.112. The accepted theory (SU€.) is that an increase in th
mileage places that proportion of additional oo
| . cars at the disposal
of the railroads. In the instance cited an addition of 27 miles
da.y‘would be an increase of 12 per’cent., and as there are z;l?onr:se;
mxll.lon freight cars in mse npon American railroads, it would b
equf va]et.nt to adding 240,000 available freight cars. :I‘hink of th:
saving 1n money thereby effected. The provision of 240,000
ne'w .ca.rs would at this time involve an expenditure of over $’200
millione.  Such vast outlay can be avoided by the simple expedient
of 8o accelerating the movement of freight cars as to add 2 or% miles
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to the daily average per car. Surely this shonld be a sufficient
incentive.

113. Averages however ave apt to be misleading, because they .
include wide variations. For example, the Pennsylvania, with a
density of traffic elsewhere unequalled and comparatively short
hauls, attained a daily average of 27 miles per cur. As the aforesaid
ols fnlly 12 per cent. of the total number of freight
it is conclusive that many roads must have lingered

er car per day, otherwise the average wonld
a real grievance

system contr
.,
cars in use,

around 20 miles p
have been further increased. This fact locates
f which stringent remedies should be directed.

to the redress o

114. As showing that similar conditions and difficul-
ailways elsewhere, the following extracts
« Freight Traffic Working” read before
Meeting at York in August 1906
stern Rail-

ties exist on R

from a paper on
the British Association
by Mr. W..T. Stephenson, of the North-Ea
way, may be cited i—
The task of increasing train loads has been a difficult one, and
faither progress in this direction is likely to prove more difficult
on account of the lack of good terminal accommecdation. This is
re more apparent than in the accommodation at our large
marshalling yards. In many cases these yards are inadequate for
the traffic to be dealt with. The sidings are too few to separate
the traffic properly, and what sidings there are are too short to
hold long trains. Furtber, these yards are in many cases situated
in large towns, and their extensiox‘x can only be carried out at
enormons expense, &s houses and in some cases large works wonld
have to be bought to make room for the extensions.
115. On ome of our English Railways the average nunfber of
wagons per goods train bas increased from 30 wagons in 190

nowhe
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35 wagons in 1906 and the paying loud per train from 46 tons in
1900 to 82 tons in 1906. The average wagon load has also increased
from 42 tons per wagon in 1903 to 4°8 ¢n 1905. Most of the figures
relate to the North-Eastern Railway, with which the writer is con-

nected, but they can be taken as typical of the general movement on all
Railways in the country. .

Recent Results.

116. Apart from the general disastrous results pro-
duced by the congestion of traffic in all the principal
Railway countries of the world which have been already
referred to in paras. 28 to 33, the difficulties and
defects indicated by the various Railway officials cited
above have produced other and more specific results
which are of the greatest consequence to the Railways
of the United States.

117. The latter themselves have been making strenu-
ous efforts to increase the movement of their cars and
freight. In the North Philadelphia yard of the Penn-
. sylvania Railway the average detention to the cars sent
out was six and-a-balf days in September last and wag
reduced to five days in October. In Pittsburg * where
there is usually the greatest congestion and difficulty in
moving freight,” the average detention to cars was over
eight days in August and was reduced to six days in
October. '

118. In spite of these efforts, however, the delays
generally have continued, and as the average mileage per
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car is only about 25 miles a day, while the average
freight haul is 185 miles, it is clear that all the cars of
the country have mot been able to make more than 2} trips on
the average in a whole month. Mr. J. E. Challenger,
Manager of the Philadelphia Car Service Association,
reported in February this year that on one of the roads in
Philadelphia 450 cars of produce consigned to one yard
had been detained for an average of 10 days, and that
some of the cars were detained for 46 days.

119. The result of this has been that although the
Railways have built more cars and made greater efforts
yet less produce has been carried by them within a given
time—the produce season—than was carried last year (see
Commissioner Lane’s statements quoted in para. 19 above).

The Railway World of the 17th May this year stated
that—

Extraordinary efforts had been exerted by the railroads to
clear their yards and stations of delayed business, which have been

greatly assisted by the milder weather which has permitted of
greater regularity of railroad traffic.

Yot in spite of these efforts the total number of car .
loads handled by the railroads during the first three
months of 1907 was less than the number handled during
the same period in 1906, being 7,622,000 against 7,666,000
in the previous year.

120. The same paper also said :—
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Receipts of grain and grain products at Boston, New York,
Philadelphia, Baltintore, New Orleans, and San Frauciseo for the
first q;artar of this year are still almost 25 per cent. below those of the
corresponding quarter of 1903. The car arrivala and shipmonts at
and from the primary live-stock markets of Chicago, Kansas City,
Omaha, St. Louis, St. Joseph, St. Paul, and Sioux City durjng
March 1907 were both less than the figures for 1906 and 1905. The
live-stock arrivals also were less, Anthracite coal shipments during
Maroh and for the first quarter of this year are both below those of
1906. The total receipts of grain, coal, and lumber at all lake
ports open to navigation were lower in March 1907 than in March
1906.

121. President Hill, speaking in the middle of June
this year concerning the movement of last year’s crop,
said :—

The most of last year’s crop has been moved out of the North-
West. I have heard reports that 25 to 30 million bushels still
remain. As a matter of fact, there are not more than 7 or 8 million
bushels left.

122. The result of this prolonged delay in the move-
ment of grain has been a very serious deterioration in its
quality and condition which has caused financial and
other losses even greater than those referred to by Com-
migsioner Lane and already quoted in para. 18. In a
paper on “ Grain Inspection and the Export Trade” by
Mr. J. D. Shanahan, Government ,Grain Expert, before the
Texas Grain Dealers’ Association on the 24th May this
year, the author said ;—
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During the past year we have ample evidence of an appreciabls
constriction in the prices paid for, and the volume of grain sold to, our
Buropean customers, and also of an enormous deterioration and waste of
grain crops in thes country., Specificitions of No. 2 wheat generally
required it to be sound and of No. 2 corn that it should be dry, but
samples tested by the writer from various elevators and shipments
and cargoes showed some No. 2 hard winter wheat as confaining only
Jrom:9 fo 33 per cent. of sound wheat, and a8 much as 35 per cent. and
more of bran and burned wheat—skin-buraed or bin-burned.

123. The result of the losses thus caused by the failure
of the railroads has been to produce a bitter popular
outery against them, and the adoption of legislation to
compel them to do better. * Reciprocal Demurrage ” Bills
have been passed rendering railroads liable to a penalty
of one dollar per car per diem for every car which they
fail to furnish to shippers within six days when 10 or less
than 10 cars are required,and within eight days whenmore
than 10 cars are required. In some States Bills have also
been passed compelling all freight to be moved at an
average speed of not less than 50 or 60 miles a day,
and that cars be delivered at unloading points within
24 hours of reaching destination, the' demurrage to be
paid to the shippers for failure to perform either of these
requirements being also one dollar per car for each 24
hours’ delay.

124. To meet these {Reciprocal Demurrage laws the
railroads now require shippers to notify their require-
ments a week beforehand, and to stipulate the capacity

7
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of the oars required. They have also formed a Car
Efficiency Bureau to insist upon more prompt- loading
and unloading of cars by shippers and consignées, and

have increased their demurrage penalties for delays m R
doing so. They have also decided to require a payment.

of $2 per car per day on every car of grain held beyond
48 hours and diverted. :

125. Further and more important still, the railroads
have raised the minimum quantity which a shipper was
permitted to load and ship at the car-load rate from 8,000
to 12,000 Ibs., and have also made a general advance in
their rates for the conveyance of freight exceeding 5 per cent.,
nearly 3,000 different articles being so affected.

126. Thus the whole community have been made to suffer
permanently for the defects in the working of the rail-
roads, and the general increase in the cost of all the
United States industrial products thus produced will no
doubt affect the demand for them in other countries, so
that the increase in their export trade will probably be
retarded.

127. But the loss, in spite of this distribution and
raising of rates, is still mainly that of the railroads them-
selves, for in addition to the loss of traffic which the
delays in the movement of cars involve, and the falling

off in total traffic thus produced, the railroads have to'-

incur heavy extra expenditure in providing additional ces®

Pennsylvania Railroad alone bought over 17,

10 months of last year, and many other Railways have
purchased over 10,000, the total of new cars for all the
railroads in the States being close on 200,000 for the
12 months. Additional rails have also to be pur-
chased for these extra cars to run on, and in April this
year the Steel Corporation reported that it had enquiries
on hand for the delivery of about 250,000 tons of rails
in 1908.

128. The expenditure already incurred by railroads,
however, is but a trifle compared with that which is
contemplated, for example, in the estimate made by
President Hill and referred to in para. 6, which runs to
$5,500 millions. Another high authority in railway mat.
ters, Mr. Harriman, the greatest holder of railway stock
in the United States, said in a recent interview that—

The railroads of the States will have to be rebuilt with much
heavier rails and with a gauge of six feet instead of the present
4 ft. 8% in. The combination freight car of the present will have
to give way to an all-steam freight car 2 ft. wider, 2 6. higher, and
soveral feet longer. Tunnels will have to be enlarged and bridges
must be rebuilt to make them equal to the increased loads. 7o do
all these things will cost billions of money. Nobody can tell how many
billions. I think it would pay well to rebuild all the roadsin the
country on a 6-ft. gauge and supply new cars and all equipment to
match. (N. B.—This when, as we have seen in paras. 39 to 65, the present
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railroads have ample cars and trackage, and move only 20 tons of
Jreight in a car over 25 miles every day !/ /)

With reference to this suggestion, however, Mr. T.
Conway writes in the Railway World of the 14th June

that— : EA

Toincrease the height of the car or to broaden it would necessitate
the recomstruction of bridges and terminals, the rearrangement
of yards, the moving back of station platforms, and the readjustment
of almost every indusirial plant into which the cars are sent. The
magpitude of this work is so enormous that it seems exceedingly
unlikely that it will ever be undertaken.

129. The necessity for and prospect of this large expen-
diture, in addition to causing railroads to increase their
rates and charges, has also forced them to adopt many eco-

nomies, the chief and most doubtful of which has been the -

slowing down of the speeds of all trains. From the 9th
of June this year on all Western roads about 5 hours has
been added to the running time of all through west-bound
passenger trains, and over 6 hours to the east-bound ones.
In fsddition to generally lengthening the schedules of the passenger
trains between Chicago and the principal western cities, several
ho?m; will be added to the timing of qll Sreight trains from the Missouri
River westwards.

. 130. Mr. P. S. Eustis, Traffic Manager of the Bur-
lington, one of the largest railroad systems in the country,
sald in June this year— '

There was & time when the treins of the West were noted for the
speed with which ihey were sent over the country, but because of

<.
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the increased business they can mo longer make that speed. Local
business is increasing and trains are becoming heavier until now,
if yon take the report from any Union Depdt in the West, you
will see that all trains are arriving late from 40 minutes to 2
hours on the average. It was certain that something had to be
done, either the running times of these trains had to be let
out, or slower trains put on to handle the intermediate business
and  the faster ones let hustle along to care for the through
business. There never was much money in the passenger business,
and now that the legislatures have reduced the fares, there is no
special inducement for us to use up all the energy of our roads in
hustling these passenger trains across the country while irain after
train of freight is made to wait for them to pass. This however is not
the main issue with us. The freight business is so heavy that
on these single track roads we must give more consideration to it.
Consequently we havo seized the other horn of the dilemma and
have decided to lengthen the running time of the trains.

181. The Railway World states in reference to this
action :— _

The Eastern Railroads have not been running their passenger
trains as arule any oloser to their schedules than the Western
roads, and it is likely that the Eastern roads will try to lengthen
their schedules after the example of their Western connections,

132. Thus instead of quickening up the speeds of-
all their trains and clearing their single track lines
more rapidly, or building 2nd tracks to enable them
to move much larger numbers of trains daily, the rail-
roads of the States are being forced to adopt a retro-
gréde policy of slower train movements just at the very
time when the increase in the quamlity of traffic offering
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should rall for a more rapid movement and circulation of
velicles than ever. 'This decrease in the running speeds
of trains involves not only more staff and more fuel and
motive power, but also increases the number of trains
to be crossed or passed on the single-track lines during
each ruu very materially, and it is extremely doubtful
whether any advantage at all will be derived from it..

133. The most convincing result however of the loss
to the railroads is to be found in the increase in their
operating expenses. The Railway World in March last
said :—

There is no doubt that the cost of operation will be greater this
year than it was in 1906.

And again in May :—

Reports of Railway earnings, both gross and net, for March are
distinetly disappointing. The figures for 91 roads are as follows : —

Maroh.
1907. 1906,
$ $
Gross earnings .. 141,580,502 128,600,109
Operating expenses ... . 100,612,575 87,695,996
Net earnings .o 40,967,927 40,904,113

Almost the entire tncrease in gross earnings has been swallowed
up by operating cost, leaving a gain over the corresponding month
of 1906 so amall ihat it is scarcely worth considering.

Again on the 7th June this paper said:—
Railway net earnings throughout the Eastern part of the United

States show a tendency to decline with the rapid increase in operating
cost. In the South Western territory gross earnings have been
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increasing so rapidly that the increase in the operating cost has
not yet been able toovertake them. - .

134. Another and more serious result enta.lled by
the present defective methods of Railway Work.mg. has
been a direct loss of human life and limb, due principally
to the “persistent prodding ” and extraordinary efforts
exerted by the railroads to clear their yards and station.s of delayed
business. See paras. 110 and 118. In Bulletle N.o. 22
issued in June by the Interstate Commerce Commission-on
Accidents on the United States Railways in the quarter
ending 81st December 1906 it is shown that 1,196 em-
ployés were killed and 15,845 injured, and 234 passengers
were killed and 8,669 injured—a total .of nearly
21,000 casualties in the three months! and an tnerease of
1,094 casualties over those in the preceding three months.!
In spite of the compulsory and general use of eutomatlc
couplers no less than 84 of the employés were killed and
1,088 injured in coupling or uncoupling vehicles.

135. The damages to engines, cars, and roadway by
these accidents was $3,099,228, or over one mallion dollars
every month. In one instance $10,950 were awarded. as
compensation for personal injuries at a level-cressmg
against the New York, New Haven, and Hartford Railroad,
and in another $200,000 were paid by the New ¥ork
Central Railroad to a Mr. Kleist for injuries sustained
by him. Most of the accidents were caused by or occurred

to new and inexperienced men.
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The Eyvil.

136. From the foregoing it is evident that while the
railroads of the United States are causing an enormous
loss of money and an appalling loss of life, their present
methods of working are so defective that neither their
engines and cars, nor their tracks, are being utilised to
anything like their proper or possible capacity.

137. Moreover as time goes on there does not appear
to be any improvement, for the difficulties of supplying
cars and moving freight increase as more cars are built
and limited yards and terminals blocked up by the increase
in traffic. The Washington Post in March last stated
that the congestion thal bejan last summer is still unrelieved,

and Mr. Midgeley, in the article already quoted in para.
1106, sald.— ’

To my thinking the reasons for the popular hostility towards
railroads are of minor importance compared with what confronts us.
As yet no tmmediate remedy has been presented and it is not certain
that one can be tndicated.

138. The same conditions apply in a less degree to
railroads all over the world, and the need for the solution
of the great Railway problem is as pressing as ever.

The Root of the Evil.

139. Now, wherein does the mischief really Lie ¥
President Hill touched on the source of it in his letter
e. when he said, “ Cars stand for days and weeks in yards
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or at transfer points waiting their turn,” and Mr. Muhlfeld
indicated this still more clearly when he wrote (see paras.
95 and 96) that railroad terminal yards and equipment
were “incapacitated through the failure to handle lading
on and off cars promptly,”’ and that the railroads were
unable to derive any benefit “from their enlarged and
improved trackage, terminal yard, motive power, and
operating facilities*’ on account of the long time taken
“ for loading and unloading the cars.” '

140. Why is it, then, that such a long time is neces-
sary to load and unload a freight car? And is not
possible to reduce this time? The answers to these two
questions contain the key to the solution of the entire
problem and from them we see at once that the root of the
evil s the present freight car. ’ '

. The Freight Car.

141. Every freight car comprises two different parts
which have entirely different functions to perform. One
part is the box or top which contains the freight that is
oarried, and the other part is the underframe and wheels
that carry the box and its freight and run on the rails.

142, The latter part is rigidly confined to the track,
and in all existing freight cars the first part or bow is
rigidly and inseparably conmected to the under frame and

f wheels so that it also {8 absolutely confined to the track,

.8
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‘148, Hence it is necessary when loading or unloading
a freight car to handle every individual article or package
that forms 1its freight, and as this may amount to anything
Jrom 20 to 50 tons in weight, it is obvious a long time
must be required for the process. And during all this time
the frame and wheels are uselessly locked up standing
tdle, and about 50 feet of most valuable track space in the
Jreight-house i8 blocked up,

144, Cannot this time be reduced ? Of course, it can. -

The simple and obvious remedy is to make the top or freight-
containing bow completely separate and detachable from the
JSrame and wheels, so that it can be quickly lifted or rolled
off the latter, and be removed to any convenient place where
it can be loaded or unloaded at leisure,

145, This comparatively slight and ingignificant
alteration is really the greatest economic improvement that

can be effected in Railways, and solves the great Railway

problem of the world.

146. Itis, indeed, most extraordinarily surprising fhat
it has not been considered and adopted before, especially-
as the writer has been endeavouring to draw attention to

it and point outits advantages at different intervals for |

the past four years and more, We shall now mdwate

¢ V. these advantages once again,

{
|
i
i
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The Divided Freight Car.

'147. One of the ﬁrst'objections that may be raised to
the separation of the frelght-contaanmg portion of the car
from its under-frame and wheels is that this is too large

and clumsy to be handled separately on and off the rails.

The answer to this is that this top or box can easily be
cut up into a number of smaller and more convenient
boxes. The average load of a loaded car is about 20
tons in the States, and only about 4 or 5 tons in Great
Britain, and not much more elsewhere. The average
ca.paclty of the Standard American Freight Car is 32 tons;
and it is only about 10 or 20 tons elsewhere. A divided
car with four 8-ton boxes on it would equal the standard
capacity, and each box being only about 8% ft. by 83 ft. by
8 {t. in size would not be too large or heavy to handle
separately.

' 148. To lLift such boxes, however, would réqpii'a &
system of travelling cranes in all freight-houses, and
would involve the cost of frequently hoisting the entire
freight tonnage against gravity. The boxes therefore
should be on small wheels or rollers, so that they .can be

easily rolled off and on to the frames of the cars, and can

be also easily moved about on- platforms or anywhere

. 149. .To assist in this movement the floors of the
cars, on which the boxes would lie, nmright be made to
tilt up a few inches or g0, and the surfaces of the
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freight-house and other platforms might be made with a
slight grade, so that the roller boxes could be delivered
from thq cars on the upper side of the platform, and,
after being unloaded and reloaded on it, could be run

down to its lower edge and there run on to the frames
of the cars standing on a slightly lower-level track.

~ 150.  Further, to enable the boxes to be freely moved
about on the platforms and to save loss of moving space
between the floors of the cars and the undersides of the
boxes, spherical ball-bearings might be employed instead
of wheel or cylindrical rollers, so that the boxes could
be moved in any direction and round sharp corners with-
out requiring to travel over the ares of circles. '

151. A second objection that may bhe raised to the
use of these roller boxes is that they would be unsafe
to haul in a train, as owing to the rocking of the cars
at high speeds and over uneven tracks they would tend
to roll laterally clean off the sides of the cars. The
answer to this is that the boxes can not only be confined
laterally, and be secured or fastened down to the
frames of the cars more strongly than the present rigid
tops-are attached to them, but simple arrangements can
also be made for throwing the boxes off their roller
bearings while they are running on the oars. L,czose
detached loads of all sorts of awkward shapes and s1zes

re. daily accepted without fear and liauled guite
are. now daily accep

™,
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and uunload the cars from the same track. In this case
slightly more force would be needed to move the boxes,
but being on roller or ball-bearings the total force requir-
ed would not be much, especially as the boxes would not
require to be moved more than a few feet on the plat-
forms. '

In these cases a slight slope towards the track might
be given to the platforms so as to facilitate the load.
ing up of the cars, as the tilted floors of the latter
would suffice with a little assistance to send the boxes,
up this gentle slope when being unloaded from the cars.
To further facilitate the movement and handling of these
boxes on the platforms, wedges or compound levers of a
similar type to “The Giant Wagon Shunter” might be
employed.

155. With ball-bearings it would also be necessary
that the area of the platforms over which the boxes are
handled should have a paved, wooden or other hard
surface,—so that the balls might not sink into soft mud
or stuff in wet weather. This however can be easi-
ly arranged, and if any of the boxzes are required
to be moved across further distances, narrow paved ways
or shallow channel irons or even ordinary wooden planks
might be laid down for the bearings to roll on, as the
latter should he fixed to the under sides of the boxes at ﬂ
standard width of, say, four feet apart. . . |
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156. For convenience, any of the four sides of the
boxes might be made removable or with flap and swing-
ing doors, and for bulk freight their tops might be left
open, and their bottoms provided with the usual side or
centre dumping arrangements, so that they may be
loaded and emptied in the usual manner by being run

"under elevator shoots or over dumping pits, etc. For

this kind of freight also larger boxes of, say, double
size might be advantageously employed.

157. Thus it is not only the box cars but also all
hopper, gondola, and other freight cars that may be
divided. Even the ordinary flat cars should be similarly
treated, and have their flat floors separated from the
rest of the frame and placed on roller Yearings. In the
case of these cars the entire floor length might be made
to roll off in one piece instead of being cut up into two
or more short lengths.

The Great Advantages of the Divided Car.

158. Coming now to the advantages of this divided
freight car, the first and greatest advantage is the ease
with which it enables a particular car-load or part of a
car-load to be removed from a long rake or train without any
movement or disturbance whatever of the other cars and
loads.

We have already seen in paras. 68, 72 to 76 and 79
the great difficulty and delay there is in getting a parti—
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calar car-load of freight into or out of its position on a
train, and the large number of shunts and switching
operations that are now required for this purpose.

159. With a train of divided cars however any car-
load or part can be at once taken off by. simply
rolling it off its car frame laterally, and similarly any
other load or box can be rolled on in the empty place
within 2 or 8 minutes time.

At the smaller stations where the boxes are delivered
and received on the same track all thut a freight train
would be required to do would be to stop and roll off its
inbound boxes, and then to draw ahead and receive its
outbound ones. At the larger stations where the hoxes
are delivered on one track and received on another the
train, after delivering its inbound boxes, would simply
be required to draw ahead and back down the 2nd
track to receive its outbound freight.

160. A second great advantage that follows from
this facility is that, as any box can be removed at any
time and place from any train no matter what its situa-
tion is on the latter, the mecessity for classifying and
sorting the cars on every train into a special destination
order 1s entirely removed. At junctions and car-transfer
points all that will be required is a narrow box trans-

ferring platform on to which the main or home line will

deliver its branch or foreign freight on one side, and
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from which the branch ov foreign train will receive its
freight at the opposite side, and vice versd. At large junc-
tions or transfer points where much freight has to

‘be exchanged, two or more such platforms may be pro-
vided, separate platforms being allotted for the delivery

of outbound and receipt of inhound boxes so that the
latter are never likely to get mixed up.

161, Thus 80 or 90 per cent. of the delay that is now
experienced in large yards and terminals in sorting and
classifying the cars into particular groups will be entire-
ly obviated. As these delays (see paras. 83, 86, 87, 90,
100 and 117) run into several days out of each 12.day
car journey of 135 miles (paras. 118 and 90), it is clear
that a very large proportion of the freight cars of the
country would be set free by this one facility alone.
In para. 112 Mr. Midgeley showed that an increase of
12 per cent. in the daily mileage per car would be equi-
valent to adding 240,000 cars to the available supply.

Assuming that only 50 per cent. of the total time was
spent by cars in classifying yards, or on classification
and switching work in terminal and other yards, the
saving would be about & days on each 12-day trip, equivalent
to an addition of 800,000 cars to the supply.

162. In addition to this all the trackage, with its
numerous frogs and switches that is now laid and used

for car classification purposes, would be set free and
v
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rendered available for the far more useful function of
df)ubhng the present single track trunk lines, or of pro-
viding new branch lines.

In one yard alone, at Altoona, the Pennsylvania Rail-
road has over 220 miles of track locked up, and the
New York Central and Hudson River Railroad is now
building a freight yard at Gardenville near Buffalo,
which is to contain over 300 wmiles of track. There are
many other freight yards with 40 to 60 miles of track in
them, the total yard trackage of the country being about
63,000 miles (see para. 63). ) )

162.  As with the quicker movement a Jarger percent-
age of cars would be always on the running lines, less
stabling accommodation would be needed for the ears,
and 15,000 miles of track would be ample for this pur-
posc. As the number of tracks in each yard would be
greatly reduced an allowance of another 5,000 miles
would suffice for their connections, and allowing the
same percentage (80 per cent., see para. 65) asexists at
present for wunbalanced changes in the destinations of
traffic, a total yard trackage of 36,000 miles would be
ample, so that quite 27,000 miles of track would be at once
avatlable for doubling an equal length of single-track trunk
lines, or for providing new Lranch lines.

164. The importance of double-tracking trunk lines,
in spite of what has been stated in para. 60 above, cannob

B
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be overlooked, for, in addition to the enhanced safety
obtained by the removal of 80 per cent. or more of the
train crossings, such doubling not only gives a much
quicker service, both passenger and freight, to the public,
but also very largely increases the transpoiting capacity of
« Railiway, and enables it to effect this transportation work

at @ very considerably redueed cost.

165. A third, and by no means unimportant, advan-
tage of the use of the divided freight cars is that
at least 5,000 of the 9,500 locomotives at present em-
ployed in yard switching work (see para. 49) would be
released and rendered available for hauling freight to dese
tination. This number of engines, together with the
additional supply made available by the reduction
in the delays to trains effected by the additional double
tracking, would suffice, along with the 800,000 extra
available cars, to provide sufficient equipment for deal-
ing with all the traffic likely to be offercd for trans-
portation within the next year or two, especially as,
with the increased rapidity of circulation, the transport-
ing capacity of cach unit of equipment would be largely
increased.

166. A fourth advantage of the use of divided cars is
that the enormous number of switching operations now
required in all classifying yards, together with the
strenuous labour and risk of life which they involve, are
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entirely suved, as well as the damage usually done to the
equipment in the hump shunting in these yards. The
dangers of coupling and uncoupling cars (see pura. 134)
will be alwost wholly done away with, for the rakes of traing
in the direction of the traffic can be permanently made up
of the full number of loaded car frames which the loco-
motive can haul, and the boxes on these frames merely
exchanged as may be necessary at the different points
passed by the train on its journey along the road.

167.  The extent of the switching operatious at present
performed in classifying aud terminal yards may be
gauged from the fact that about 8,000 engines are con-
stantly employed both day and night in performing
them. At an average shunting speed of only 4 miles
an hour this would mean over 105 million shunting
miles in the year, to which should also be added the
switching work done at smaller stations along the road
by the 30,000 freight-train engines daily in attaching
and detaching odd cars during their 60-mile runs (see
paras. 50 and 68 to 76). If each road onginc performed
on the average ouly one mile of such switching work
during each of its ruus, the total for the year would be
over 10 million shunting miles, and s each switching
movement hoth in the lurge classilyiug yards and on the
road is made along with some freight cars, the total haulcfge

‘work done in switching cars must amount to over 115 mllion

09

locomotive miles and seceral times that nwnder of freighte
car miles per aniuin,

168. Now, what would any sane person think if he
called u messenger boy to take a 10-1b. packet urgently
from, say, the Central Park to Wall Street, and this lad
put the packet into a 20-1b. box and, before starting, ran
with it several times up and down 59th Street, then went
on and did the same along 420d Street, and on reaching
Madison Square took several turns up 23rd Street and
repeated the operation along Grand Street, until finally,
when he reacked Wall Street, instead of delivering his
packet at once, he began again to run wildly up and down
Nassau Strees with it ¥ Yet this is exactly the sort of
operation that is now performed cvery day on a larger
scale by every Railway in the world with every consign-
ment delivered to it !  And then complaints are made by
these Railways that the cost of operating is very high!

169. A fifth advantage of the divided box car is
that the cubical shape of the boxes ¢nables them to be
more fully filled-with freight, especially with grain and
other loose bulk freight, than is possible with the pre-
sent long and narrow at-reofed cars. Mr. 'I'. Conway,
in an article in the Railway World of the 14th June this
year on ¢ the Ntanduvdization of the Freight Car,” says:—

It is almost impossible to get 50 tons of freight into the Standard

American Railway Association Box Car.  (This car is 86 feet
long, 8} feet wide, and 8 feet high inside, and has been
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{general] y accepted and become a fixed standard, a change from which
1s exceedingly unlikely). If it is loaded with wheat, including the
usual 10 per cent. overload which is provided for, to its capacity
of 110,000 1bs., the load would come within six inches of the roof,
which, while theoretically possible, is impracticable under ordinary
conditions (owing to the coning of the grain round the
inlets).  On the other hand, if an 80,000-1b. car is loaded with
88,000 lbs. of wheat, the load would come within 2 ft. of the voof,
which approximates much nearer to the (bulk) loading and unlvad-
ing condilions that have to be faced. All of the other grains weigh less
per cabic foot than wheat, so that a car loaded with any other kind
of grain would weigh considerably less than its rated capacity.

170. A sixth advantage of the divided box car is
that by the mived louding of lowes contwining light and
heary freight o the swime cur, the full carrying capacity of
each car and euch axle ean be fully utilised. )

This is rarely possible when the entire car has to be
loaded with one and the same kind of freight as is
necessary for bulk loading at present. In lis article
above (uoted Mr. Conway says :—

Therc are cery few of the most commouly Landled commodities

which are sufliciently heavy to permit of a 50-ton Joad in a standard
box car. Hay, for example, would utilize but 38 per cent. of its

(weight) capacity, Merchandise only 26 per cent. and Mill Stuff 62

per cent., while the commoditics usually classed as Miscellaneous would
weigh only 63 per cent. of the maximum (weight) carrying capacity
of the car.

171. These advantages arc very important, but a
seventh and still more important @dvantage, which is
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indeed the greatest advantage of the divided freight car, s
the very largely increased distributive power which it poss-
esses, and which enables it {o be run mearly always fully
loaded where four large and undivided freight cars of the
present type would each have to be run with a very small
percentage of load. Tn other words, it practically solves
the.problem of the small consignment.

1%9. Railroad transportation is essentially a dis-
tributive or a collective process. It is distributive of
mining or manufactured products which are produced
at various centres, and are required to be conveyed to a
large number of corsuming points scattered all over the
ccuntry. It is collective of agricultnral products which
grow all over the face of the land, and ave required to
be bronght to various markets and ports for sale and
exportation.

It is the aim of every miner and manufacturer to get
his products sold and consumed in every corner of the
earth. It is theaim of every merchant to obtain the
partienlar produce in which he deals from every corner
of the ecarth.

178, Now the number of points to which Railway
freight may be conveyed, or from which it may be col-
lected, is very large. Taking them as being six miles

" apart on the average in the United States, there would

be 87,000 of them, The number of different combi-
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nations of these points, between any pair.of w‘hich freight
may be required to be exchanged daily, 1s over 684
millions. 'I'he average tonnage handled by 'all the
United States Railways is under 4-4 millions daily. . In
other words, it is possible that every 5 tons of freight
may be required to besent to or collected from 70
different points. The fendency, through free trade and
competition, is that it should be moved between. all
these points. Even if moved between only onc-sevent.leth
of this possible number of points, the average consign-
ment therefore would not be more than 5 ’.cons in a day,
Larger averages could only be obtaine.d ext.',her l?y com-
bining consignments for several destinations into one
car-load, or by delaying consignments and accumulating
two or more days despatches foreach movement,'or
through the fact that the freight was at pres.ent bel.ng
moved through less than one-seventicth of its possible
channels. ‘

174. Hence it is evident that tho average daﬂy. con-
signment of freight between any two Rallwny.recew%ng
and delivering points must be very low, agd is tc‘z‘ndmg
to become still lower. Also that the quantx'ty of Les.s-
than-car-load ”’ freight required f.o be c?rmed l.)y Rail-
ways must be considerable, and i3 tending to increase.
Thus the traffic requirement of the preserlt.day is for a
larger number of smaller cars Tather ‘than for the few.er
number of larger cars now being built under the mis-
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taken idea of economy in haulage. It is true there is an
economy in the actual haulage of laf¥er cars, but, as will
be shown presently, this economy is wiped out several
times over by the loss in the empty running of thege
large freight cars, It isonlyin a very few local and
speoial cases where large quantities of coal and ore, or
similar freight require to be hauled regularly between
certain points that their use can be justified.

175. In his article already quoted (see paras. 169 and
170) Mr. Conway says :—

The movement for 100,000-1b. box cars has made slow progress
and comparatively few roads have seen the advisability of accepting
this type as standard. The deterring influence which provents the
adoption of this type of equipment is the difficulty of getting a 50-ton
load with sufficient frequency to justify the construction of the more
expensive car, and the handling of dead weight which must be car-
ried in the event of the car not being fully loaded. The Northern
Pacific, for example, after conducting a campaign running over a num-
ber of years, could only get from 23 of their largest stations an average
load of 11,688 lbs., 1.¢., less than six tons !

176. Mr. Neville Priestley, in his Report to the Goy-
ernment of India on the working of Railways in America,
said :—

The traffic in less than car-load lots loaded at the Chicago sta-.
tion (of the Illinois Central Railroad) on the 20th of September 1908,
the day I visited it, amounted to 15,522 different consignments for
1,920 different stations, and weighed 1,024 tons of 2,240 lbs. each, and
was loaded in 202 wagons, (N.B.—The consignments for
nearly ten stations must therefore have been put into one

10
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and the same w agon) giving an average load for each wagon of
5 tons. (So that t¥8 average consignment fo each station

was only about half @ ton.) For the first-half of the year 1903
the traffic in less than car-load lots loaded (only) at this same station
averaged 988 tons daily. The wagons used averaged 195 dally, 60
that the average load per wagon was 52 tons.

'177. Similarly as regards English (and other) Bail-
ways Mr."W, T. Stephenson, of the North-Eastern Rail-
way, in the paper quoted in para. 114, said :—

Although large wagons of 40 or even 50 tons are right in
principle, there are many difficulties in the way of their general
adoption at present (1906). In ordinary goods traffic the average
consignment is very small. Particulars taken at siz large warehouses
showed 82 per cent. of the consignments to be under half a ton. A state-
ment taken for a week in 1895 on an English Railway showed over
40 per cent. of the loaded wagons carried less than one ton. To increase
the average wagon load transhipping sheds were introduced to
combine a number of small consignments, going in similar directions,
to make up a full wagon load to a convenient distributing point. By
means of transhipping at one warehouse the average wagon load has
been tncreased from 29 cwt in 1905 to over 46 cwt. at the present time

(August 1906). (N.B.—This is an average of less than 2}
tons per car for less than car-load freight.) The average

wagon load (of all descriptions of freight) on one of onr
English Railways has been increased from 4-2 tons per wagon in
1903 to 48 tons in 1905.

178. At the Institute of Civil Engineers in 1904
Mr. Bury, the General Manager of the Great Northern
Railway, said;—
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The average load for goods irafiic throughout the country was
approximately only 23 fons.

Again, Mr. T. H. Rendell, Chief Goods Manager of
the Great Western Railway, stated in his evidence
before the Canal and Waterways Commission in February
this year that—

Of 740 consignments of tron and steel trafic handed to the Great
Western Railway from a large works in South Staffordshire during

the last half-year, 511 (or 70 per cent.) were of under 10 fons weight,
30 were between 30 and 50 tons, and vnly 5 over 100 tons.

Similarly Mr. F. W. West, Goods Agent of the London
and North-Western Railway at Crewe, said in a paper
read before the Brittania Debating Society in November
1906 that—

The best average load we could get for our local wagons has in-
creased from 1 ton 14 cwt. per wagon in the spring of 1902 to 3 tons.

179. These extracts show that in spite of special
endeavours and elaborate traunsfer sheds and other
arrangements, the average car-load for Less-than-car-
load freight is about 5 tons in the United States and
barely 3 tons elsewhere. As this class of freight
forms a considerable proportion of the total traffic of
all Railways, and as the average carrying capacity of the
freight cars is over 30 tons in the States and from 10
to 15 tons elsewhere, it is evident that the carriage
of this freight must involve a very large amount of
empty haulage. In para. 45 it was shown that during

1
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80. Now with the divided freight car,

has a capacity of only as each box

.. 8 tons and S .
boxes, . every car carries
loadin 't ls.lflfleeu that a very much better percen tao'zoz;
axo now ;V;t in];z fObtaineg’ for the 5+ton loads that
v . our Li. C. L. cars could
to one . could all be pu
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destinod for n at the first one, unloaded of the portion
cd Ior i, and be rolled on to a following train
and sent off to the next adjacent point with very little
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- 'his would enable a still better percentage of
ing to be obtained and would reduce
the empty haulage stiil further, and in addition to the
initial full load the partially emptied boxes, in being
sent on from point to point, could take on any inter-
mediate L. C. L. freight that might be offering.

delay.
car and train load

181.  An eighth great advantage of the divided freight
car is the large saving in the double handling of freight
which its use effects. For boe-load consignents of as
Jow as 5 or 6 tons can be conveyed direct from the shipper
to the consignee without betng opened or handled in any
way, instead of requiring as at present to be mixed up
with several other consiguments in a large freight car,
and to be unloaded and reloaded in detail at scveraliater-
mediate transfer points. Similarly, less-than-box-load
freight can be conveyed in the original bow @n which it 1
shipped to its destination, other intermediate freight of
the same class being loaded with it between intermediate
points on the route of the box as noted in the preced-

ing para.

182. Thus not only the labour and time required for
these transfers are saved, but also the cost of the entire
transfer sheds and systems themselves; and more than

this, the cost of the losses and damages sustained by the

freight in the course of all these repeated and hurried

handlings,
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Mr. F. W. West, in his paper quoted in para. 178,
states that at the London and North-Western Railway
Tra,nship Shed at Crewe some 25,000 packages have to be dis-
tributed every 24 hours between 206 loading berths by from 80 to
100 different truckers, mostly untrained casual labourers, and the
writer has personally witnessed sufficient damage done
to freight within a few minutes in this hurried trucking
along the cdges of narrow platforms crowded up with
piles of loose and valnable articles, to shock the nerves
of an iconoclast.

183. Again, Mr. R. L, Calkin,
of the New York Central and Huy

said in an address on ¢ Freight Claims and theiy Causes ™
before the New York Traffic Club in March this year—
During the past 10 years the claims which carriers have been

called upon to entertain for logs and damage to freight have increas-
ed far beyond the growth of traffic, making serious inroads upon the

revenues and doubling the forces employed in claims, offices and elscwhere,

Similarly Mr, R. L. Russell, Freight Claim Agent of
the Philadelphia and Readin g Railway, said in an address

on “How to avoid Freight Claims  at Philadelphia in

April this year— [aq year (1906) we had seven times as
many claims for freight lost and damaged as we had in 1896, and
we paid out five times as much money, and the way the claims are
coming in now we will have g big increase this year over last
year. True, our business hag increased, practically doubled, in the
ten years, but the claims are out of all proportion to the increase in
business, and we are somewhat concerned about this state of affairs.

Freight Claim Agent
dson River Railroad,
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iing the terminal, and may even be
on drays or lorries, o that
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ade avail-
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conveyed to them by road
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able for the distribution of
congestion.

189. The important point to be noted about this is
that by the use of the divided freight cars the relief to all
congestion can be obtained at once in these terminals without
any enlargement whatever, and without the acquisition
of a single square foot of additional land. Under the
present conditions, the railroads have already acquired
and own large arveas of most valuable property in cities,
and still find them quite inadequate for their purposes.

190. Mr. B. J. Arnold, late President of the Western
Society of Engineers, stated at a Meeting at Chicago in
January this year that—

From an examination of the map of the business district of
Chicago, it will be seen that 23 per cent. of this area is occuptied by the

tracks of the steam Ruilroad Companies.
consolidated Freight Terminal at

ffalo will cover about 100 acres of
contre of the city,—and the new

New York will cover 39 acres
n the heart of that city.
d Ohio Railway, in his

"The proposed new
Exchange Street in Bu
ground near the business
Grand Central Station in
of the most valuable land i
Mr. Muhlfeld, of the Baltimore an
paper quoted in para. 94, says i—

11°
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The matter of terminal facilities, which is the limitation of hand-

ling business during times of heavy trafic, is to-day giving railroad
managers the greatest concern.

191. In their joint report on the improvement of
terminal facilities at St. Louis, Messrs. R. Moore and
A. T. Perkins, Consulting Engineers, said last year :(—

It is estimated that in order to handle satisfuct

orily the busi-
ness of the immediate future,

the team track room of the terminal
Railroad Association at St. Louis should be at least doubled. In

connection with this matter of team track room we would call alten-
tion to the matter of economy in its use,

be largely tn the nature of a rapid loadin
to 30 car lengths of team track with ¢
can be put on an acre of land, and w
land intercst charge for a car len
equal to he entire revenue on a car [
track for not uncommon periods.

and this economy must of course
g9 and unloading of cars. Twenty
he necessary alleysand switches
here land is very valuable, the
gth of team track room may be
f low class freight left on the

Owing to the shortage of freight
house room, the Pittsburg and Lake Erie cow loads about half of its

outbound merchandise at Pittsburg into cars on team tracks, as the
Illinois Central now does at the St. Louis 10th Street Station. The
cost of elevating freight including interest on plant, maintenance and
direct and indirect operating expenses, has been carefully fignred at
12 to 14 ceuts. per ton. In some cities, as in Baltimore and Washing-
ton, the railroads, in order to get 1id of inbound freight in the quickest
manner and with the least freight-house space, are making dirvect store-
door delivery to consignees within certain limits.

192. Similarly Mr. F. A. Delano, of the Wabash
Railway Company, speaking of “The Future of Railways"
at the Chicago Traffic Club in May this year, said :—
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The terminal problem is the most serious one. Anyt one tcl:la:;
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usc of the ground. When machinery has been devg]op(’ad to .u;}m(;m
cars; when the freight from the cars may be taken w‘-;t.h zzeb mz:loaded
’ o beu
' 2 the warehouse where it ts
rehandling direct bo the floor of o
jsbri -storey wholesale warehouses served w
or distributed ; when ten-storey w e
s take the spaces now 0CCUp Yy
on the ground or on subterranean floors o>
atomgegtracks; when trucking freight by hc.m.d.h'as bw(,m: ;zh th;:g:uri
the past—we shall realize sowme of the possibilities Wwhic e
surely has in store for uvs.

193. We have seen in paras. 186 to 188 that the use
of the divided freight cars will completely fl}lﬁl thedrs-
quirements of this remarkable forecast, and 1t shoulb :
clear from the nine great advantages tb‘atf hav:. .e% )
enumerated above, that the use of this divided rfe1giar
car will also completely solve the great 'pr'ololeirlnso(]):l o
shortage, track shortage, empty haunlage, sma ; o0 i -
ments, and terminal facilities that at present e 1(;1
railroads and congest their traffic all over the world,
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B m soe- .
th;: 4'thisl.helﬂlin: dte d freight car however does still more
without involvin ot only solves these great problems
mohey all 9'oun(lz' : an]y extra expense, but it aiso saves
instead of mﬁ]nf so that the cost of railroad operation
earnings, may 1;)168' (;.chiss 03 zo i5 per cent. of the gross

.o cea to les . m "
Capitalize this acnual saving and ir;}::ii ;)x;ag:e \cvel:lutt

it means—not onl :
y to the rail
community at large. Hroads, but also to the

Before rop i
athon pmes however going into the pecuniary aspect or
Pprospect of the change, it is necessary to consider

some further advantage .
1o 5 a d 'Q‘ . P 3
the divided freight-caf. nd possible disadvantages of

Further Advantages of the Divided Car.

bylfii.eriz‘alddglon to the be'ttex' train loads obtained
g v-loads, the use of divided freight cars enables
N vantage to be taken of any empty spaces that there
tr::y ble on different cara: to still further increase the

m load. At present if 12 out of a train of 26 cars
on the average train (see paras. 49 and 180) are only
three-quarters full, the empty space, equivalent to 3
whole cars, has still to be hauled, as it cannot be separated
from the loaded space in each car. With the divided
oars, however, if one box on each of 12 cars was empty,
they could all be rolled off, and 12 loaded boxes could be
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gubstituted in their places, so that all the cars and the
whole train would run fully loaded.

196. Again, the wind or air resistance to freight
trains can be in many cases considerably reduced by the
use of divided cars. In a train of mixed box and flat
cars as they have to be placed in destination or attach-
ment order, it often happens at present that several flat
cars alternate at various intervals with the box cars, 8o
that the number of exposed ends of the latter, against
each of which the air pressure is considerable, is
multiplied many times on the train. With the divided
oars all the flat sections can be kept together and all the
hoxes can be rolled on in congecutive order, so that there
is only one box end on the train for the wind to act
against. As one-third of the engine power is estimated
to be absorbed in overcoming air resistance at high
speeds, this advantage way produce a considerable
saving in fuel.

197.  Another advantage of the divided car is that
while it affords all the facility and convenience of a very
gmall car, it also enables all the concentration of load,
and easc of haulage and smooth running of very large
and heavy cars to be obtained, For while the boxes
themselves may be very small, the actual car consisting
of the frame and wheels may be made of any size. to
hold any number of these boxes. Hence the speeds at
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which these divided box carg may be safely hauled can
be increased to much higher limits than are possible
with the present mixture of short and long cars.

198.  Again, as the frames can
standard size and type they will b
. facture, and as they will al] be of u

risk and damage to them from butting shocks will be
much reduced. Even in cages of collisions it is probable
that much less damage will be done to the box portions
and to the freight inside them than is done at present,
as the boxes will probably be pitched oft bodily from
the frames on cither side ang will not be telescoped or
broken up.

all be made of one
e cheaper to manu-
niform strength the

199.  Another advantage of the divided
great simplification which it effects in the
locomotives, and the chea
this coaling may be done,

car is the
coaling of
pness and rapidity with which

Instead of the elaborate and
expensive trestle and conveyor plants now used for

fuelling purposes, all that is needed is a number of coal
boxes which can be loaded up at leisure at the colliery
or stacking ground, and be delivered by freight trains on
to long narrow platforms on the opposite sides of which
bhey can be at once rolled direcily on to the tender
. frames of the locomotives without any breaking bulk or

handling whatever. In the report of the Committee op
Loco. Coaling Stations submitted in Marci this year to

“direct from coal car
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i f

) :veerine and Maintenance o
ican Railway Engineering ; .

B onont tion. it is stated that the coaling of englnei

Way Assooiation, s is the cheapest method, and does no

) s do.
tend to break up the softer coals as the conveyor

: antage of the use of .dlv1ded

20?113 Ano:v}:ilch ?;i ‘(r)f congsid erable imp.orhance m;or;es

o o, & the ease with which the evils of amy brea Ll

g ¢ lsb. Zvoided. For by making the longltudlng

:){"gaugs(iﬂoil? o; the boxes on one gauge equal to the
imen

rse dimension of the other gauge, all that g
transve

; i und

the cars of the other
- armn‘ge thecl)n bxl':;(la:;iléyo; Ii)ulk whatever 18 neede?d
e '11“1.3 tn and the transfer of a whole t'ral.n
Lo b ﬁs’ ted in a few minutes. When 1t' is
o | lect enormous expenditures are being
ousl con:;;})lated in India, Ans:tralia, ani :tll:e:
rountrios t over the evils of the difference of gaug
countme's t(') gtilem by converting one of the entire B{]S.-
- eXIStl . a,me,crauge as the other, the -value o'f this
tem's' o t]el: be?ter appreciated——enabhng as 1'; doe]s
faclhtioiﬁryio have a cheap light gaug(: for b;j;i% ;
:13r5;igllt lines, and a heavy one for the heavy

remembered

main lines.

901. A further advantage of the use of divided carsis

the economy and facility with which their contents may
ee »
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!oe transported across water, and be hoisted and dumped
into the holds of ships, the entire weight and space
occupied by their frames and wheels (the heaviest part
of a car). being saved. For example, about double
the quant.nty of freight could be loaded into each: of.the
Car Ferries across the Great Lakes, and into each ofhtihe
Car Floats at New York. Again, all the power required
at present to hoist the heavy parts of the presxen(t1 cars

In emptying their contents into the holds of ships would

be saved, as only the comparati .
: arativel .
Mted and dumped. paratively light boxes need be

. 202. {Agam, with a few extra boxes in stock o
nconvenience would be caused by shippers or consignees
holding up freightin trangit for any purpose wﬂafever
as by rolling the boxes off their 'frames and storin«;
them on platforms till required to be moved, the whee]ﬁ
a.nd frames would be rendered available dm:ing all 'this
tlme? for the conveyance of other freight, and no v:nlnablz
equipment or trackage would be locked up and renéered

uselegs I g '
‘ s during these periods, as is unavoidably necessary

a}t-present. Thus it would not he necessary to charge
] up?ers such hizh rates for detentions of freight as at
present, and the community generally would be‘rieﬁt.

<) L
) .4403. Pf'),ssengers baggage could be loaded up after
ving  weighed directly into boxes near the ba.ugége
room, and could be urloaded from the latter incf;h'e'ir
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presence, the boxes being rolled between these rooms
and their train cars with very little labour or trouble,
especially if gravity is employed, and with a nm.lch
than is required for the trucking

greater saving of time
this distance.

or.conveying of individual packages over
ol by the adoption of this
et and Inter-Urban Electric
parcels and light freight
o handle.

The saving of time effect
system would also enable Stre
Railways to carry express
traffic, which at preseunt they are unable t

904. Infreight-houses the enormous amount of labour
expended in shifting and moving heavy packages about
would be considerably reduced by the employment of
these ball-bearing boxes, as they could be easily moved
in any direction and would travel on the best known
means for reducing friction, instead of being dragged
along over rough floors as at present.

905. A further great advantage of the divided cars
is their ready convertibility into vehicles for conveying
freight of any description. If a few spare boxes or tops
necessary for the conveyance of special kinds of freight
were kept at the stations from which such freight was
usually shipped, all the empty haulage and delay now
required to bring these special cars from the various
places on the line where they may at the time be scat-
tered, would be entirely saved. Moreover the Jarge num-
ber of valnable wheels and frames at present locked up

12
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1 the numeroug differen

f
reed and rendered available fop use at all tj
imes.

227. Further, the deliver i
on its
: effected by merely throw-

de the track, or dressing

This facility of

all Raﬂwayg at dehvepy would also be

. all timeg
their freight wherevep th;y
and congestions, if thepe wer.
relieved,

available to
80 that consigneeg could get

required it along the route
e any, could be immediately’

s, 1 Possible Disadvantages.
boxes.of,thi f;rsi'; dlsndvantage of separating the tops o
it i “relght cars and placing them on roI;i )
o .Igtl S r'lke a casual observer, would be the g vor
gh the risk of their rolling off the cars E;J . the
when the

t types of special cars would be

9
This and the ob-

them have already
in paras. 147 to

otion at high speefls.
diffoulty of haudling
is hoped conclusively,

latter were in 1
jection about the
been answered, 1t
152 above.

209. Thenext digadvantage ©

of an increase in the tare WOIEHD
in the si

through the extra weight 1 x added ell)lds of ﬂIxz
divided box, and in its second floor under th'e\ ()xesl.d In
reply to this it may be stated that 8 the bo:\ci W.Ouhocks
be required to withstand the butting and o; 101 ? °

of the train, and would be of n‘mch sh?l'tcx' engt_x ~mn;
the car, they might be made ot.much lighter S().Cbl()anO
material than are now required in the present Insepara-

ble and undivided box. |
the roller bearings would all lie at

along the length of the car, 1o
but only a few cross-pieces
at these intervals to carry the rollers, and that as these
o the same as those now used to
he underframe, they would form
little, if any, extra weight

hat may be cited is that
ht of the divided cars

Also that as

fixed distances apart
second floor is necessary,

cross-pieces could b
brace and strengthen t
part of the latter, and very
would be required.

910. Again, 1t may be objected that although there
h increase in weight, there would be a
pace whichis equivalent to
little space has to be lost,

may not be muc .
considerable loss of carrying 8
it ; but here also, though some
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the latter could in many cases be reduce
mum by lowering the flooyg of ¢
of'the tops of the rollers, and
in small semi-cylindriga] <
treight box space.

211, A stronger and mope con
I8 to be found in ghe fact tha
and increase of weight totalle ase of say,
4 tons in the tare of each car, thig would only amount on
the entire 16,880 million freight car injleg actually moved
(see para. 40) to the haulage of wbhoy; 25 per ce
dead weight than is at, Present hauled quite needlessly
empty i the divection of the loaded traflic (see para, 44),
to say nothing of fe caxcossive empty dead weight that
has at present to be hauled back again,

Surely, considering all gh
savings of the
extra e

t0 o mini-
be boxes below the
allowing the latter to
paddle-boxes '

level
work
inside the

clusive reply however
teven if the Jogg of space
d out to gn 1necre

nt. more

great advantages ang
division already

énumerated, thig slight
xpenditure i ong tem only sinks into absolute
insignifican ce |

212, An apparently stronger
tion that has be

of these divide

and more
ou, and may still be, raised
d freight cars,
yards may got blocked up with
as one critic h

cogent objec-
againgt the yge
18 that the platforms ang
boxes—<, yeq of boxes,
as Stated—and the condition become one of

of loose boxes instead of cars,
& specious objection which derives its o

& conygestion

This ig
aracter pringi-
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; uld
Lat there Wo
it, is thought b d of only
X e fact that it 18 instead O
pally trong ‘ohf‘;l 1:31(: poxes to be handled 1
he about 8 mi

2 million cars.

, the boxes
) .o to be noted 18 t,pab round
215, Nowdhe A oo st of o
aré not Oonﬁned-h:—,( ?acks are laid, but corgmbreadth of a
on which the rall' lt;Ee entire length ap .. 187). They
bo scattured oV hat its shape (se@ parto- any part of a
yard no watter v:yed by road or ,Wﬁlzr for the relief of
may also be oon hole area is a"’mlf" ible, and can even
city so that .1‘08 v:hé t might be possi o’ints along their
any conges(;“});; the raieradg ?)lt any P
slivere 207).
?juizs (see paras. 188 and

. ined in
as the boxes are nobfti‘: ioc(;;hmoved
214. Secondly]”k‘; the cars, but oy Zion whatever of
unalterable rows lo sorting or c]ai?mﬁca w wasted in the
in any direotion, <o that all the time f‘o transit will be
these is necessagy ’classifying of cars in  be any of the
marsbauing, o that as there would “Uh terminals for
saved. Th‘rdlyé - classification, or at b . 186), each
delays e q-outel :(lling (see paras. 160 :?1; 1 sont. off to
loading or un o e oot out of the.way a od from the
pox be'mgtatb(;::h’ :s soou ag it ]iunjzinfmlations of
its ultimate e anv of the : .
t-,t:rs, there \:iou}aiatj\ifﬁ Il))i';::j:at oceur with cars. 1t 18
poxes in yards

.ongestions, for
that lead to all the present cong
these delays
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when cars are being moved into a
the rate of, say, 2,000 4 {
days in that terminal, the
in it

45, and stick for five op

number of capg
must amount, to 10,000 or 12,000

thig large number causes further delays
tke provision of sti]] large
car yard now being built at Gardenville negy Buffalo,
215. Fourthly, that s there
great delays in the movement
cars, their circulation would b
and a much smaller numher
the movement of g give

81X
accumulated
at all times, and

» and necessitates
I yards—witness the 25,000

would not bo any of thege
of the divided freight
© very much quicker,
of them would suffiee for

n traffic tonnage than are now
needed, Thig movement would alse be uccelerated by

the doubling of the single-track trunk lines with all the
trackage that the divided freight cars woulq set free
from the present large classification and storage yards,
Supposing the average time for the 185-mile journey wag
reduced from itg present 12 days ¢ gix days as it very
easily might be, exactly half the total number of freight

cars now used would be required. Similarly at a ter-

winal if the average delay was vednged from, say, five
days to two days, only two-fifthg of the total number of
Cars now accumulated in it would require storage,

216. Hence with the divided

cars, and consequently the total q
boxes, requiring to be handled

cars the total number of
uantity or volume of the
at any time would be

terminal or yard at
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likeli-

. d of any

that insbea h more
- rduced, SO i be muo

very conszderarbs;:ml: t,hel"e would lealilsyof the boxes, and

hood of cf;ll;‘%‘fe for ’the freer movemen

Space avallab

] l se
{ l 0 1 ]l' 7

d
it there woul
: all over 1, ant
spread out @ wer for the wa
contents of the cars gsnd no delay whatever
je Troom,
really be ample

p resent

of 1t~ conld occur. tated in para. 215 th‘(‘g );;at;:: gxactl y

217. It hasbeen 8 ar were redncer 50 b required to

12-day journey of anfber of cars Wou]vdh':assumes that

half the P"ese‘;fl;;znnage of freight. 'Thi ould be the
move the pI‘eS

11 1 ]-
q i 1 o8 ¢ Othel‘ C(J]l(‘ltrl()] S W
.t’l th i i ‘lll 1 t ]].qq })een Sh() n hOWeUGI
witil e I’ ¢ W

. cted
sy are at presen : ould be efte

game as th-y %‘roveme“ tg and savings WS e.., in better
im r Wwa soifes

that grg{lt«;ledp cars in many other way :[‘his would tend

by the divl

'

an half $he pre-
s that really much less tl};\lrsltléz(l] (ff ° fn -
given tonnage, s wonld suffice. H.encel o i
sont mumer ot oot nly about 3 million boxz cupyng
fion hove™ reauylf 1fythe total space of t (;3 I])together.
much lome tl;:?ﬂd aIbe required to Ige ha;uz‘lrz nla:l ogetnel
illion cars ot boxe
!'11-3119 e mi“i"(;‘s S)?r’?o: ::king care of n.ew ef;:'tz:ﬁic, and
ol r newe:(s)iz to replace worn- >ut equipment.
also as a reser

. is that to
be raised is :
‘ection that may illions
918. Another ;)b]t‘;lc:il: rightful owners these mi
eturn to b

car-loading and redd uc
gtill further to redut

grace and T
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of boxes or tops would bhocome a most difficult and
elaborate process, involving the maintenance of a large
and expensive recording staff. The reply to this would
be simply to standardize the material and workmanship
of the boxes or tops of each class or type, and then to
pool the lot of them, merely ensuring to each Railway the
return of the same number of tops of each type as it
sends out to foreign lines. Later on, moreover, private
boxes or tops built by shippers and manufacturers conld
also be required to be made to this standard, and could
then be similarly included in the pool; and as these
private hoxes would tend to increase in number, the
railroads would gradoally be relieved of the cost and
maintenance of the upper portions of all their freight
equipment,

215. A further objection that might be raised to the
adoption of the divided freight cars is that during the
period of transition the use of both undivided and
divided cars might cause » lot of confusion and delay as
well as expense. Although it is not easy to see where
the use of divided ears could conse any delny, still
if there was any likelihood of such oceurring, the divided
cars with their boxes on top of themn might be left ns
they were and he treated as ordinary undivided cars. in
which ecase the situation would be no worse than it s
at present. In such cases also, as both kinds of cars
wonld practically be the same. no confusion conld occur.
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i ‘qﬁy pomm of division would be present and need
* " only be used when and where desired. After about a

third of the total present equipment, has been divided, the

undivided cars could be set aside on most roads and only

the divided ones be used as such. One point to be noted
however about the use of these divided cars is that
there should be a strict rule never to move a car or
frame without putting on to it a corresponding top of
some type or other. This would ensure that the boxes
or tops were as evenly distributed as the wheels and
frames, and would prevent the accumulation of tops at
one end of o road and of empty frames at the other.

General Advantages of the Division.

220. THaving now considered the special advantages
and disadvantages of the divided freight car in so far as
it affects the methods of working of railroads, it remains
to consider some of the general advantages of the divi-
sion not only to the railroads themselves, but also to the

community at large.
221. The first of these is the rapidity with which

-relief to the present chronic state of congestion can be
obtained, for the process of division is a comparatively
simple and easy one, and can be speedily effected as cars
are sent into their shops for repairs in the ordinary
course, and without any disturbance of traffic whatever.
Moreover, as soon as there are four car tops or roller boxes
13
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;thn;lllg é:lt;?ggjai‘;l;g}er.cun be utilised and rolled on to a
‘ \ d car fr
tion of these loaded boxes ; and again as soon as oy

fourth or one-third of the total number of freig:ht-z::-
have jk)ecn divided, entirc railroad systems can be wor]‘ i
on this principle, as has already been shown., .

222, T]IC second general advantage of this (ivis;
of the freight cars is the comparatively very sm 1 oos
o‘f the change. Tn a papor on « Ropairsl to Steel Freight,
Cars” rcad hefore the New England Raily 1 Cl i
March this year by Mr. J. MucEEult tl o hor steten
that the average cost of cuttine tll(?r’olnltoir:u?rlop smtci
body of a car apart and of ve- ivetting | inod foom
1;&i11'oad systems using over lz)l(;,(e)t)t(l)nielsi z:)ltj erd o
5140, so that an allowance of %300 ')o;' o
Probably be ample for the divisio;; of itl's deffa'rl‘ (Vlvoum
wto four complete boxes or sections, and f;)r orovisies
of ball-rollers under these scctions.,

all cost

the provision

?23. To obtain all the rclief that is ag hresent, v
qm.red the division of less than half the totfmlln OE 110'
freight cars in the country would suffice a(s h‘\gml ‘91 o
been. pointed out, and allowing for expansion a;d 11 e?'dy
gencles, we may take half the number of cars as rec OT]Jm-
to be divided. This amounts to less than 91(;1(1)1(1)1(1){(;)

b

cars at present, so that for their divisi
: pr - vision wel :
$300 millions would he ample. el undes

ame on any train in the direc-
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924, In addition to the division of the cars however,
some slight alterations in filling up track spaces and
widening and paving platforms would be required at many
terminal and other freight stations. These alterations
wonld be mainly in cheap mud and stone work, and as
no additional fand or freight-house space would be needed,
the cost of all theze altcrations would probably not be
wmore than double the cost of the division of the cars.

Thus a totl expenditure of loss than $1,000 millions
by all the railroads of the States jointly would suffice to
put them into complete working order on the new divided
car principle, and would remove all the congestion and
other difficulties that now beset and threaten to ruin
‘them.

995. This sum is less than a fifgh of that estimated
as being required by President Hill (see para. 6), and,
what is more, it is more than fully set oft by the values
of the 27,000 miles of trackage (sce pura. 163), the 5,000

" locomotives (sce para. 165), and the 900,600 freight cars
(see paras. 161and 217) which the change to the divided
freight cars will immediately set free.

Tn addition to this there are innumerable savings in
‘land, e.g., in the large classification and storage yards
which will o longer be nccessary, in transfer sheds, in

“ locomotive coaling plants, and in various other items
that still further set off and reverse the balance of the
capital expenditure that is required.
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226. But much greater savings than are made in
these capital charges are effected by the division of the
freight cars in the repeated and continuous maintenance
and operating charges. The number of freight cars to be

maintained is reduced 50 per cent., and the present

enormons loss in empty haulageby fully an equal amouat.
The large cost of all the sorting and classifying opera-
tions in terminal and other yards is saved entirely. 'T'he
rapidly increasing charges for transferring l. C. L.
freight, and for the claims for thelosses and damages caused
thereby, are nearly extinguished. The staff required
to do the railroad work is much reduced, and the losses
caused by the rapid depreciation of the enormous capital
locked up in freight cars are halved. The losses, also
caused by the offering of lower rates to induce shippers

to ship in car-load lots, and by their delaying or holding
up equipment, are minimised.

227. The combined effect of all these SaVINGgs 13 80
great that, as stated in para. 193, it will probably reduce
the operating costs of railroads from its present level of

well nigh 75 per cent. to below 50 per cent. of the gross
car nlngs

This would mean a saving of about $350 millions

“"ﬂ"’*‘l/’/, or more than the $1,000 millions required for
Hte .Cho,nge, every three years!!
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998, Besides these there are potential savings in
the future and savings to the general community
which must not be forgotten. Thus the necessity
for all the enormous expenditure rvequived for the
Increase of gange contemplated by Mr. Harriman is
removed; also the necessity for enlarging and extend-
ing the terminals at almost prohibitive cost in large cities.

Again, the present enhanced penalties imposed on the

shipping puablic, as well as the increased rates for freight

transportation now charged them, may both be reduced.

229. Above all these, however, are the savings of the
enormous and wide-spread losses at present caused by
the great delays in the transportation of grain and other
perishable products (see paras, 7, 8, 18, and 122), and
also by the general increase in the price of money, and
the general *slowing up” of business which it has led to
{see paras. 28 to 33).

230. Tt is hoped that when it is realized that the rail-
roads do not require the enormous sams of money that
have been estimated by President Hill and others ag
being absolately necessary for them, and that they really

possess already sufficient capital in spare land and equip-
muent to meet all their requirements fg
come, the price of money will he gl
in prosperity which has heen rp

TRICHINOPOLY, \,?
8th August 1907. )
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