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(1) Maintenance of equipment, which consumes
about 20% of total operating expenses.

“Railroad repair shops throughout the country do not
Sh(?w 50% efficiency on an average as regards either ma-
terials or lahor.’’—Emerson.

! (2) Maintenance of way, consuming about 20% of
Otal operating expenses.

““Standards of maintenance of way vary, but innu-
Merable assays of actual work show a maintenance-of-way
abor efficiency of scarcely more than 30%.’’—Emerson.
5 (3) Transportation, consuming about 50% of total
Perating expenses.

“Fuel.—On the Santa Fe average fuel used per 1,000

. ght train ton miles was reduced from 261 Ibs. to
39 Ibs. On the Chicago, Milwaukee & St. Paul, 175 Ibs.
Yhamometer Car, 8o Ibs.’’—Emerson.

““It has been demonstrated that by proper instruction,
€l consumption could be reduced at least one-half.”’—
fandeig,

thanTEI‘minal expense, partic.ularly the handling of less
chy car load lots, should be improved by the use of me-
fical conveyers. :
e é"lail_ltenance of I?quipmgnt.—A fair comparison can-
ang :3 Mmade betw?en mdustrl.a.l sf_lops w1lfh uniform output
ti(:ul;}llWay repair sh.ops with _httl.e 1.1mform work, par-
D tly as such repair work is incidental to the main
:-Pose of producing transportation, and while low cost
€Sired, expedition is primarily which is required.

ay I\fdamtenance of Way.—The fact that maintenaqce-of—
ling orces may be scattered over thousands of miles of
;abOrmake§ adequate supervision difficult, and.th.at the
Sible treqmrements vary with the season makes it impos-
Sireq 0.1? lways have the force as efficient as could be de-
°0uld. B he force required to man a thousafld m.lles of line
com € concentrated on one acre in a textile mill, so ’-chat
WOH})daI'lSOns O.f efficiency made under such conditions
' € unsatisfactory.
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Organ_mnsportati'o‘n.—Transport_ation forces are strongly
re duc'lzed and militant, largely increasing the difficulty of
ang ti}“g labor charges, but by bette_rment of roadm_/ay
Suc € use of heavier power the rallvilays are e.ffectmg
mer:COHOrples as are pqssxble. In this connection Mr.
ardy i0n saldf ‘“The efficiency of the traffic by my stand-
S very high; that is, the efficiency of expense in the

€ departments.’’ . ) :
e"er‘?)s regards economy in fuel and in its use, this has
€en a subject of investigation on the part of the

s
allways, as also that of mechanical conveyance.
It Mmay also be said that railway development has
ailyy Proceeding along logical lines. First, the period of
sgud:t}f building, then one of traffic organization and con-
pel‘fectl'on’ followed by one of betterments, embracing
o -0g of machinery; strengthening .roadbed and
P 8€s, cutting down grades and increasing the motive
comie; and weight of trains. Now the human factor is
2ati,, g In foF mcreas.ed attention and systems of ~organi-
Wholz are being studied to the end that.the machine as a
Mmay be brought to the highest efficiency.
th In thig connection it will be interesting to examine
giVen“Edamental principles of scientific management as
G Y Mr. Frederick W. Taylor, its originator :
sh()‘u]dISt.TEaCh man in the establishment, high or low,
him df}lly have a clearly defined task laid out before
O ing hl? task should not in the leasjt degree be vague
Com efinite, but should be circumscribed carefully and
Pletely, and should not be easy to accomplish.
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‘“‘2nd.—Each man’s task should call for a full day’s
work, and, at the same time, the workman should be
given such conditions and such appliances as will enable
him to accomplish his task with certainty.

‘“‘3rd.—He should be sure of large pay when he ac-
complishes his task. '

‘“4th.—When he fails he should be sure that sooner
or later he will be the loser by it.

‘““When an establishment has reached an advanced
state of organization, in many cases a fifth element should
be added, namely, the task should be made so difficult
that it can only be accomplished by a first-class man.”’

The railway as a proposition is characterized by its
great extent requiring unusual specialization in every
branch and this has in the earlier days led to undue cen-
tralization _and the creation of departments whose heads
endeavored to perform both ‘‘staff’’ and ‘‘line’’ duties.
A departmental organization of this kind, projected over
large areas with distant headquarters, has proved
cumbersome in operation, a breeder of departmental
jealousies, and unsatisfactory to both the public and em-
ployees. This type of organization is now being super-
seded by one in which the ‘‘staff’’ and ‘‘line’’ functions
are being separated. ‘‘Staff’’ functions, consisting largely
of the theoretical side of the work, studying the under-
lying principles, whether physical or psychological, which
make for efficiency in construction and operation; sys-
tematizing and standardizing every operation; providing
instruction as to application and formulating means by
inspection and otherwise for unerringly recording attain-
ment, is necessarily the work of specialists.

Line functions, consistiig of the more practical side
of the active conducting and directing of the work is none
the less the work of specialists and experts, but of execu-
tion rather than design.

Line officers are in charge of stated districts, repre-
senting the railway in general and not any particular de-
partment. Under this arrangement the different depart-
mental activities are co-ordinated and all the advantages
of the public and employees' being brought into close
touch with a responsible representative of the railway
gained. i

In line with this, the accounting for each district
is done: on that district, to the end that greater 'ac-
curacy may be attained by first-hand knowledge and the
officer in charge of the district be in possession of all the
figures pertaining to the work for which he is responsible,
thus enabling him to supervise more intelligently.

A further ‘development follows—that is a- common
office and file. 'While merely a detail, this has proved of
great value in reducing the volume of correspondence and
locating upon one-file everything that pertains to any
given ' subject. = The use of this system on the railways
recently. known as the Harriman lines saved half a million
letters a year. bt : 3
. Since material as well as labor enters into the work
of a district, it is logical that this, both as regards pur-
chase and supply, should be as far as possible in the hands
of the local man, -in order ‘that he may ‘be informed on
every point. In ‘the larger matters, blanket contracts
would be let and districts would simply order under these,
while in minor matters, standard prices would be fixed
and when goods could be purchased locally as chgagly,
preference would be given to the district, thus decreasugg
handling ‘and-increasing the good-will of the local public.

The distribution of ‘the prime functions of railway
building and operation would be: " :



