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HISTORICAL Development of the Science of Industriul Enginearing.

When the American Foreces took possession of the City of

Manila in 1898, they found in the Custom House a st.tue whach

haé peen shipped from Spain dbut vhich had not yet been set
upd Ls a tribute to the Spanish discover; and development
of the Philippines, the Commandiag Gencral of the American
forces had the stutuessct up on the Luncta vhereo 1t stonds
todaye 1t roprescnts Legaspi, tho soldier, with his sword
in his right hand and the colors of Epain in his left on-
cireling the shoulders of Urdancta, tho priest, who holds
a cross uplifted in his right hand. This status typifies

1n a strikEng way the two oldest professions, vize, that of
the priost and that of tho soldier. Tac priest in primitive
sociraty was Judgo, teacher and pYhgysicran, while the soldicr
was 1ts protoctor. As wor was the rule ana not thse ezxcepiion
in praimitive socioty, milidary organization was tho first
cooperative affort of mon. It was basod prinarily upon tie

principle of enforcement of authority and the fixing of
responsibilaity.

The scientific mothod of approaching any problem 1s
first to record data obtained by oxpericnce, wecond to
formulatc or deduce tho law governing the particular pkb-
nomena and third, to use this lav to predict future
phenomena. The Greeks werc tne first to adopt the scion-
tific mothod of investigation, but with the advent of the
Christian era, coupled with the degradation of the masses
brought on by Romon impeoraialism, men bogan to apply fairth,
which was the basis of his roligious laife, to tae domain
of natural laws, vhich should have beea the object of
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sciontific rescarch. Tuwenty centurics, theroforc, olapsed
from the investigations of the CGreeks untail tne renaissance

in sc.cence was brought about through the influonce of Francis
Bacon {1561-1526) in imgland, Descartes {1595-1¢50) in France,
and Galileo {(1564-1642) in Ttaly. They challengouw meny of

the preconceived cheories, ricde doubt and not faith the
foundation of the scientific rovolution and ushered in a new
=T

A8 a result of this awvakening of men's minds, the
analytical mtned of rcasoning took roots JLlchemy gave way
to chemistry and astrology o astronomy-. Soume exumples of
this rcnazssance {cited by Robainson) were

(a) Lnglish sailors, cought in thc fogs of the
North Sea, learned that by touching a ncedle with
magnntic rron one cnd would always point to tho North.
Tnis waw the beginming of the compass which alone per-
mitted Colurous to cross the Ltlontic and permitted
man to visualize the globe on which he lives,

(b} Ls ecarly as the 13th contury 1t was obscrved
that leatil-snaped bits of glass would ragnify objects.
From this fact was doveloped the microscope. the tele-
scope, the spectroscope and the carera which opened &
new heaven and & now carth to men s visiong

{e) Gunpowder begon to be usew as a military ex-
plosive a fow decades after the lens was discovereds
This forced the invention of firearms and revolutiam-
1zed society by making the peasent on foot the egual
of the knight on horseback;

{d) Movable type and the printing press, invented
about this time, originating merely as a schemne for
saving the labor of copyists. coupled wath the inven—
tion of paper, broughs &aocught cut of the cloister and
made it possible for men to exchomge 1deas at a dis-
tance;

{e] Just a little later, o Scotshman, witnessing
the action of steam 1n tnc family teskebtle, ravolved
the 1dea of the steom ongine which in less tnon two
centurees has brought on on c¢coaomic revolution and
threatens agiin to make men a slave to his macnines
unless means are found to prevont ite

W8 are not, nowever, here concerned with the social
and religious problems of our time, bubt rathcer with a new
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scionce which has grown up to make this ccondmic cra
st11l more efficient. This new science has developed
within out own generation and while thers 15 not as
yet complete agrecment zs to 1%s napo, 1t 18 usually
roeferred to in the curricula of our colleges as "In-
dustrial dngineering". This new science deals with
the problems of loeation of facilities, construction
and arrangement of factory buildings, character of
methods and processes, the organization of degpart-
ments, the eliminatiom of waste and tho 1ncrease of
efficiency in all phases of industrial management
by the application of scientific methods.

In order to u,nderstm%d the language of this
new science, 1t 15 necessary to define some of the
terms useod by 1t:

(a) Monagement i1nmitiates an enterpriss,
finanoces 1t, establishes the labor policies,
provides the necessary cquipment and personnel,
organizes the enterprise so that all of its
parts may function properly and directs and ad-
ministers 1t after 1t s 1n operation.

{b} Organization 1s the mechanism of
management. It 1s that funectlioh of management
that actually sets up the enterpriss, selects
the squipment, plans the arrangemert of the
plant, selects the persomnnel and the depart-
ments and specifies the relations that shall
oxist between 1individuals and departmentse. It
prescribes the relations that shall exist between
departments as well as of mndividuals within each
departmonte. Organization ant departmentization
are not synonomous, A Department is simply an
renlarged individuale A4n enterprisc may be very
well departmentized but poorly organized.

(c}) Administration or directiam 1s that
function of management which actually executes
or carries out the obgects for which the enter-
prise is organizeds. It initiates the work to
be performed, seos that the personnel 1s fitted
to the work and trained to opcrate properly, and,
in goneral, cares for thé everyday routine neces-
sary to insure that men, materials and eguipment
are functioning properly toward the desired end,
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{a) Systom 1s tho mochanism of admimstration by
thick the efforts of all men and departrents are co-
ordinated. If includes the written docurenis through
which all orders and instructions are issuod and oll
records of perfornarnce arc obduined. 1% includes all
reports of minagers and rnoy include committec and other
coordinutive i1n¥luences. Since system is regulatory
in 1ts effect, 2t rust always bo applied wath care,
otherwise 1t may act as a deferrent to productron, or
as 1t 1s sometirnes said, "there may be too much 'red
tape'." (Kimball, p. 89}).

"ic organize t0 manage; weé mamdge largely
through systom". {Dmemer, p. 23},

As industry passed from the home to the factory, special-
1zatibn and divasion of labor have becn extended, and as
spccial’or scientific kmowledge has becomc more and more nec-
essa¥y, the simple relations which existed buiween master and
man, a few centurics ago, have been replaced by administrative,
planning and constructive departmentization, the coordination
of which has becore a study in 1tself.

No two industries can be orgamrzed and operated m ex-
actly the same way. Qur primary interest is to ascertain
what principles of organization have been evolved by scien-
t1fic management which are applicable to the problems of the
Army. g

II. TYPES OF INDUSTRIAL ORGANIZ.TION.

Four kainds of industrial organization have been evolved.
These are 1n chronological order of theirf development.

First -~ Line or Military (Chart No. 1)

Second - Line and Staff - fperson {Chart No. 2}
Third - Functiomal - Taylor (Chart No. 3)
Fourth - Committee (Chart No. 4)

1. Line or Military {Chart No, 1)

As noted in tne bveginning of this lecture, milatary
orgamgzationgils tone oldest form of cooperatrive effort known
t¢ man. The world wazs already old when Moses led tho dJows
oit of their bondage in Lgypt - one of the graatest military
exploits in history. Requrring a powerful ally, he had
mafried the daughter of Jethro, King of Ihe Kidianites. Vhen
Moses had safely insured the passage of the Red Sea, his
father~in~-law visited him at his headquarters. Oun the follow-
ing day Jethro saw Moses sitting from morning until evening
listening to the petty troubles of the Jews and he said to
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him, "The thing that thou dogst 1s not good. Thou wilst
surely wear away, both thot, agnd this people that is with
thec; for thas thing 1s too heavy for thec, thou arsc not
able to perform 1t thysclf alone.” He advised him to
select able mon as leaders ond give the Mews a military
organizat 1one Moses followed his advice, as 2t 18 re-
corded. "“And Moses chosc =ble mcn out of all Israel,
and mado them heads over tho poople, rulers of thousands,
rulers of hundreds, rulcers of fifiies, and rulers of tons.
ind they Judged the people at all seasons, the hord causes
they brought unto Moscs. but every small mattcr they
Judged themsclves." (Bxodus 18, 25-26). {See Chart No. 5).
VWith the military and social organization thus formed on
the advice of his father-in-law, the Jews under Moses and
his successors fought their may back to the land of thear
fathers which they had loocked upon as theirs since the
days of Abraham. .
The advantages of the military type of organization
are - -
(&) An executiye with deciding powers 1s provided at
21l points of an orgamzabion vwherc action must be tokon.

(v) The respomsibility of cvery position 1s fully
and carefully outlined.

{c) Thg duticm= of the various organization positions
arc made to conform satisfactorily with the ability of
those shown tq fill them aftcer the best possible choice
has beon made of availabloc mon.

. (A} No person 1s made subordinate to -two or“more
others, 1f 1% can be avoidod.

(e} The powcr to disciplinc men 1in any department
1s allowed .t0 rest in the hands of the offmcial vho is
held responsible for resulis.

5
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(£) Vherever respomsibility is placed, suffucient
authority to carry out the work must ¥ellow,

(g) Tho duties of the mgmbers of the organization
are distributed so that unequgl loading 1s avoidod.
(Perm State - p. 5)

The strictly military type of organrzation, how-
ever, has begen found wnworkable in thé devclopment of
modern armies. In industry the disadvautages of strictly
military or line organization have become porticularly
pronotmeced., '

5.
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HPThe advantage of this form of organization, so far as
dis.cipline 1s concorned, is manifest. Tho duties and res-
ponsibilities of each man arc clgoriy defined and no misun-
dorstanding nced ariso -as to cach man's spherc of actavitys
It has. however, grave limitations and, becausc of these,
pure military organization i1s no longcr Found in undeortokings
of any size or complexity. Ls plants have grown in magnitude
this system tonds wnvariably to load up a few men to the
bresking point with a variety of dutres, since the number
of szecatives on any one level i1s limitede It tends also,
therefore, to crude mcthods, sincc few men can 4o several
things and do them woll, purticvlarly 1f these duties are
decidedly different in charactora Thus 1f the superintend-
ent undertakes, as he formerly dad, %o be both administrator
and chisf designer he is not likely to be a great success in
gither capacity, as these duties .call for charactcristics
not usually combinod in one man. The instructions gaven to
individual workmen regarding the prosecution of the work are
necessarily meagiery ospecially 1f the work 1s varied, hence
reliance must be placed, to a large extent, in thc kmowledgs
and skill of the workman. And lastly, this form of orgoniza-
tion tonds to make the success of the undertaking depond, to
o large cxtent, on the ability of a few strong mon, the loss
of any one of whom would be very severely felt., The military
systom has, thereforo, seldom oxisted in a purs form even 1n
military organizations, except vhere fne number of men in-
volved was small and the scope of the scientific basis of
the undertaking narrov, as 1s someiimes the case in simple
continuous processes.™ (Kimball, p. 95}. -

2. line and Staff Organmization (Chart No. 2}

ln american cngaineer, Mr. Harrington Emcrgon.

cducated in both German and French schools, was m Europe
during the Franco-Prussian wa . He was profoundly improssed
with the efficiency of the Germen war machine. He saw the
King of Prussia with three members of a great plannmng staff,
viz, BisBark, the Chancellor, planming for diplomacys; Von
Moltke, the Chief of Staff, plaaning for tho orgasaizatim
gnd traiming of the Lrmy, and Von noon, the Mimister of War,
plagning for the mobilization and supply of the Amy, trans-
fer the hogemony of Burops from the French to the Germans.
The French plamned to mobilize in ninetecn days and required
twenty-one. They wcre therefore cighty-six (86%} percent
efficrents Von Moltke had plonred to mooilize i1n eighteen
days which ke did, thereby demonstrating one hundred (100%)
percent efficicncys. Forty-five days after the declaration
of w.r, Napoleon III, wiith all the prestige of his name,
surrenderec at Seodan and became a prisoner of war. Basrson
lived to see thae German methods copied by the Japansese, who
1n tWo wars in a single generation brougnt their country
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from foudalism to o roank among the so-called powers of
the first class. His studics lead haim to apply the
princi, les of 3taff Plan.ing which had becn seo strongly
excmplified by the Gormous S0 *he probloms of industry.
He belicved that each fac*ory should have a staff and
ho recommended tnrce branches, aos followss

{a) in Order-of-itork Bureaw to dotermine what
work should be dgne next,

(b} 4 Routing Burcau to detcrmine wherc it
.should be donc;

{c) i1 Instruction-Standard Burcawn 6 doterming
how 1t should be done.

In ordor that a Line ard Staff orgenization snall
work cfficiently, fmorsonm la.d down these principles,.

'Line and Staff cannot be permitted to work
uncontrotled. The line of antzority 1s arrogant
in 1ts igaorance. The line of knowicdgs :s arro-
gant with 1ts autlority. Evc.y specinlisi in
some branch of kwovwledge hinks his-oun panacea
all mmmortant. The sirong csccative who can con-
trol, adjust and hormonize must rule over both
line aad staffe" {Penn-Stcte, p. 10},

It 1s scldom possible for a man trained 1n one
language to interpret another withhaksolute accuracys
Emerson apparentiy concerved the crroacous 1dea that
the success of tne Gormon Gonerol 3tatf was duc to
the fact that 1% vas created for the pvrpcse of fur-
nisning oxpert adwicc. Heo apparcnily failel teo
understand thit 1% wes also an agency of comnmand for
the purposc of assisting in the oxercisc of aunthority.
It will be noted 1n the grotution Just given from
Imerson that he spoaks of the necess.ty for a stiong
executive to "harwronize" line and s*affs Harmony,
1.€0, toam work - moy be produced for o time by good-
fellowship but thcre comes & timle in both indvsiry
and the Army when hormony must be secured by the
exore19e &F &.thurlhy olome. In the determinstion of
when, how and to whoat oxtont exeoreise of authority 1s
requircd to bring zboub tecm~work, lics the gpaius of
leadership. It must be hoine zn miady hovevir, thet
there 18 much morc goOwertrinn Wwrovg "eh 1n industrial
plants than therc is .n the Aymy. This docs not arise
primarily from the fret that military men grou up
under an autocratic systam of cortrol. Thoey musi be
ready to fit into any commend (whethcr line or staff)
anyvhere ana at auy times regardliess of whethcr they
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arc acquaintod personcally with ofher members theroof, or note
sach 1ndusiry, on the other hanéd, diffcrs from every othcr
industry and 1t rnembors, thru years of associations got to
knov the "porsonal cguaotion® of all thosc about them. The
wrmy rmust, therofore, rely primarily upon sygiem and not
upon individunality for i1ts organization. Much better re-~
sulte can be obtoined in a cormmand whcre all are acguainted
but, osrecially in tmme of war, the porsonnel of every come~
nand changes too rapidly td build up an orgamization de-
pencent upon porsonal reloationship alone.

(Rote There 1s another typo of organization some-
tirmes roferred to as the "deopartmontal" type,
but 1t 18 not sufficiontly distinct to be
given ordinarily a sdaparate classificatbion.
It 1s pased vpon group specialization, in
which o forgnan and his gang, selocted and
trainod for their special dutics, have en-~
tirce charge of certain subdivisionms of
various opcrations}.

While tnc Line emd Staff Organization is the onc now
genarally accoptcd as correct by indusirial plants, the staff
has becn given pover not possesscd by Umerson’s original con-
ception of 1t, but added by Ta,lor whose contribution weo

will now discuss.

3. Functional Organization {Chart doe 3).

Dr. Frederick Je. Taylor, who rosc from laborer
1n the Midvale Steel plant to Chicf Enginecr in s1X yours
perceived what he considered o woakness in the Laine and Staff
Organization as suggosted oy Srcrson. This lead him to offer
his 1dea of Functional Controle '"He saw that 1f a highly
paid speciralized staff wers to give only 'advice' to the
Line, a grect deal of advice woula be wasted. There are
always stubborn leaders who will mot listen to advice. Dr.
Tayjlor, thercfore, placed nmis staff specialists in contapt
with the line and gave them mandatory power in rcgord to
their particular functions. For instance, he would place
an inspector directly in contact with the man in the shop,
but wath the authority concorning the function of inspec-
tion vhich was even hrgher than the man's ovn foreman or
"gong boss', as Tayglor cidlled him. Taylor took the Jod
¢f an ordinary foreman, broke i1t down into ei1ght separate
40bs or functioxs and made each mon in charge of a funciion
a2 new kind of forcman. The man in charge of any particular
function had charge of 1t throughout the factory. In other
words, & man setting rotes would do this all over the fac-
tory instead of cach 1nd121dba1 foreman dickering and set-
ting rates for his own grgoup of mon. His functional fore-
mgn became staff speciralists, but they had mandatory power

Be
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instead of advisory powcrs In this way thoir advice was
ccrtain to be carried out." {Penn-Stutc, pe 10)e Thas
may be understood Bhbted by reforence to Ch.rt Noe« 3.

In this particular Mavstry let us say 1t has been found
that a Supciantondont of production docs not possess
sufficient specialized kuowledge to deal with tle en~
gineering and chemical problems involved 1a production.
Thercfore an cengincer and a chemist have beon added to
the Staff, cach of wham 1s compctent to gave orders to
the foremen as to matters under his charge. It will,
thercfore, bc noted that cach foreoman has throe bosses.
Similarly cach forcman umddr tho Taylor sjstom was made
a spocialist so that each of tho workmen indicated on
this Chart would havo four bossese This was one of the
main weaknosses of the Taylor system which Mr. Honry

L. Gantt, oms of Taylor's assistants, saw and endeavored
to corraect by stopping functionalization wmth the Ygang
boss™ Por shop foreman, lcaving sach Ygang boss' suprome
over higs workers. He folt that funciionalization should
cease at the point wwhcere the education and intelligence
of thé man in the fdaetory woula not permit him to carry
out instructions frem more thon one source. The fore-
"man being higher up in the scale could understand con-
ditions and there was less eonflict of authoritye. Not
so, however, with the labor.rs whe werc confuscd 1f
they received instructions from more than ome source.
Gantt's modification ¢of the Taylor system conbines the

advansgges of the "WMilatary", "Line wmnd Staff" ang "Taylor®

systems. Advocates of the system of pure fimciional con-
trol, hovever, e¢laim that undgr 1t-the oight functional
Foromen arc not "bosses™ but "teachers to instruct the
men how to produce more and sarn mora.

Dre. Taglor dies a drscouraged man in 1915. He
found himself opposed both by mamagoment ané by labor.
In his book "Shop Managoment" he siates that tB prin-
cipal obstacles in the way of scientific mmagoment .re

(a) "Soldi.ring" by the workoers, this being
due to (1)} agnorance, (2) intentiomal, thru fear of
reduction ot piecce rates or of over~production and
the employegs' WWorking thomselves eut of a job%..

(b) Ignorance of tne management. (Diemcr, p. 191).

The publishers of the American Magozine printed
sgrially in its issucs of March, 4Lpril, May, 1911, a
group of papoers on thce Princrples of Scisntific Managoe-
ment, by Froderick We Taylore JLs the resvlt humdreds
of lotters came te the publisher &fothe magazine from
all over the wor1<} mentioning obstacles and objoechionse

9.
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Dr. Taylor turncé thcesc letters ovor to Mr. FPramk Be. Gilbreth
who answere? them in a small and vory intorcsiing ook
written for thc gemcral publie entitled 'A Primer of bcien~
t1fic Monagoment". In gencral, “the obsteclos may boe classi-
fiecd asse
‘{a) Obgectrons by the proprictorship.
(3] It involves téo high an overhead-or
mimufacturihg eXpcehsce
(2) It disdrgonizcs well-established rclationss
(3} Lmployeod mtudying about the methoas of
sciontific monagement will bccome drscon-
. tendicd with actual condrtions.

{p) Objections by employces. Y
‘ (1} It 1s"humiliating to have & man stamd over
you with d-stop-uatthe L

{2) Viorking under stanfardized instructions

-~ *4prottles inmaitiativo.

(3) The employer having found out the aLghcst
possible spccd will cut the rato of paye.

{4) Too many bosscse. .

(5) Poy bascd on indivadual porit-1x coOMrary
to the principle of colloetive bargainings

' (Diomcr, ps 193}

Taylor was in advance oOf his time and in his snthusiasm
probably failed to reclize the length of tumo 1% taxes to
educatc any group, however intelleoent, 0 A new 160 The
necessity for mass production curing the Wworld war vandicited
the essenfinl correctncss of the principlces advocated by h.m
for the more offigient” routing of work thru factories and
how to imcrcasc production by both men ond machinos. Américan
1abor has now completodly accepted the princ ple thet to ret.in
their present high stond.rd of living, they must accept the
adoption of those efficiency methods which increase production.
Lith momagement and labor thus committed to the principles of
specilalization, Lmerican 1ndustry nas entered a nevw and lmpor-
tant phose since the Worla woTe The new era hovever, lays
special siress upon one principle which Taslor failed to empha-
s1ze sufficiently, viz., ihe fact that man 1s the esscential
thing in industry ond that moch.nes are his tools. In other
words, he failed to lay sufficient emphasis on human psychologye
At the same trme ht mast be remombered that his theory of com-
plete fuwctional organizationhad to be modified oy Gantt and
failed completely when applied to the organiz.tron of our Ord-
nance Department duriag the Vorld Vor, os will be explained
l.tere - -

“
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4. Committco Orgamization (Cnart No. 4).

This form is nover used by 1tsolf alonec, but
1n combination with org of 4o other throe types. 1t 1s
moroly an amplification of ong of thom. Committocs are
made up of workmen for the most part, although forsmen
and other reproscutatives of the managemont arc often
represontod. The first idea of committec organization
was to look afidr safety conditions in factories. Jin
ara of Safety Appliance laws followed the introduction
of those committees. From such camattees others doal-
ing with tho heolth of smployoes quickly followoed. Other
committacs found useful afe. The Suggestions Cormittec,
thru vhaich prizes are offorod to workmen for the most
valuable suggoestions for improvemont in plantse The suc-
cess of such a Comm tteo deponds upon vhether the com-
mittoe possos upon the suggestion and not the management.
Dadh man thainks his own 1dog 15 wonderful and 1f the
managoment turns him dowm, 1t may affect his loyalty, but
he will fecl dafferontly 1f turncd down by a commitiee of
his fellow-workerse The Complaint Committeoc passes upon
complaints regording working conditions of the dischargo
of employecs. Jn gducational cormittee may pass upon the
bost means of instructing workers for their tasks. The
Irst might be indefinitely extended. The 1dea of cor-
ritigo represgnfation of workmen is a developrent of the
democratigation of industry. It 1s the .rorican reply
t0 socialism, comrmunism gad samilar social evils, but
the Cormittee system mmy bo carricd to an sxtreme. "lake
dynamito, 1t 18 a dangerous thing with which to playe.
thole factories have been organized under voariations of
this plan as industrial democraciese Some of these have
been successful, but 2 gre.t nmany rore have failed.

There 1s an old proverb about letting a camel put has

head 1n the tont and the first thing you know he will bho

the whole way in and will have shoved you out. " (Penn-
Stato, pe 14},

Summarizing tho question of orgamazation, 1t must
be undersitood that no two i1ndustries arc orgamzad along
exactly the sarme linos, but thoat the rost successful oncs
combing the best principles involved in the four typical
kinds of organizations above doscribed. The line or
rilitary orgamszatiom being the oldest, simplest and
strongest 12 tho basis of alle Thru the influence of
Emerson and others, a siaff was addaed for thc purposce of
planning. Taylor dgd hhat the staff suggesicd by smerson
dzd not have sufficient power of control to see that 1is
plans were coriried out, but he probably made the mistakse
of carrying functiomnalization too fary Gantt endeavored
to correct this by limiting functional organization to

11,
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tne higher executives. Finally the indroduction of com
i1ttecs (mostly of workmen) maiks a new phise in the demo-
erotization of industry. The linc organization 1 eprosents
the extrume in autocratic control {mot, hovever, to be con-
fused with irrusponsible or duspotic authority) .nd hence
13 most suit.ble fo military reguiromontss The committoc
form of organization ropresente the extrome in the domo-
cratization of industry. VWhors suitably modified (as in
tne "suggestion” system) 1t may become espocicdly valuable.
In 1916 the Lastman Company having 4,500 cmploycus in thoir
Rochester plonts rceceived 2,300 suggestions for improvemont
of which 1,000 warc adopted.

I1II. 'PRESFNT TINDLNCIES.

{a) 4s to Typcs of Orgonmization:

Our t.o groatast wurs had important cffocts upon
our industrial orgrnization and development. The Civil Var
developed tho sgstom of inmtorchangeability in mamfacturing,
moking remote asscmblages possiblom The turret lathe was
thus wery largely rcspon51blo for the gre.t industrial do-
velopment of the last half of the Ninoteenth Century. Tho
vorld War gavo a poworful impetus to quantity production
while the acutgness of the lubor situation brought manage-
ment $0 adopt o morc conciliatory attitude toward workmon.
The result of the adoption by labor of the principle of guan~
tity production, and by managemont of the principle of the
"square doalY accounts very largcly for the present indus-
tr12l provperity of tho United Statese.

"The modern industrial tendcncy is toward mcroase in
s1zo of astaplishments, spccicligation by exccutives, stand-
ardization of specifications and typos, extrome division of
labor and the adoption of the principles of scirembific
management® - (Kimball}le %The last montionod tendency is
merely the application of omalytical methods to increase the
quantity and “the guality of oubtput, a result of bringing
minds traindd in the oxact science of mathomatics aad en-
gineoring to bear on thu problems of industry.

The prosont tondoncy is toward a "four-column" type
of organlzatlon,xniwhlch excculives bear tue relation to
sach other of the lane-and-staff principle, combinced with
functionalizetion in the shops, either in the purce form
advocated by Taylor (sce below urder "Plenn.mg') or the
proposad modification by Gamtt. Some advocate thot the
four Chiof oxecutives reoporiing to the Gencral Manager
should be the (1) Troasuror or Comptroller, (2) Works
Maonager, (3] Saleos Manoger and (4) Porso nol Man.ger.
(Sce Charts No. 6{a] and (b}}. Others, laying &oss stross
on personnel and more on finanec, recommdnd that these
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exccutives by the (1) Trohsurer, (21 Vorks Manager, (3]
Sales Manager, and (&) Comastroller {peo Chort No. 7).
It must be always boras:ra minly, hoawever, that chrts
of organization mean bi! Tittlesince they tond to lead
to "wotor~tight" corpar.rants ond thot many plants will
not permit them to be asww ¢t c1l.  ¥gr purvoses of study,
however, thoy are uscfui as sncwing the ftheor.cticgl ro-
latuonship betuweon the verious oxecubives and deportments.
"Organizit10n? os & 3C1eMCEE 15 nowe There a aro hurdred
good administrators for grp good orgmmizer.” {Hincl.
"Principlcs applied by mediocre men are morc poverful for
good. than the spasmodic floumderang of Lnus ua.l_tg great
mon. The barn-yard rooster when chased from his dung—hlll
fluttors strenuously but not officiomtls. The eagle soar-
ing for hours in the sunligat withont fiapping a wing is
gfficient but not strenpousMs. {Bmerson).

e et

(b} 25 to Plammines

Science 1s class.ficd knowlcdge. As hereto-
fore noted, the sciontzfic methced of approaching a
problem 1s. {lst) to record datos 2nd) deduce laws; (3rc)
predict future phenemena. Industry, in orxder 0 survive,
must be able to interpret the fulw e. and to phan 1ts
wrk so as to i1nsurc maximum production at o mainimum cost.
Planning, thercfore, nas come $0 be recognized as an 1m-
portant and necessary fe.tw ¢ of monagement. "Tae Gonoral
Managor must fordcast future trode lobor and market cone-
ditions from his knowledge and study of the st.tistics
of the industry in quostrone. He must shape theo future
rolicics of the business so as to make them coincide with
the wishes of the dircctors. Hg ™mst devise improved
methods of momagement, assisted m this way by his prin-
cipal subordinates.? (Diomer, p. 93).

Comprehensive planming in an industrial plaant involves:

(1) Finonces
(2} osales

{3} Production
{4) Labor

(8) Pl.nt

}

Chart Noe 8 1llustrates all the various phascs 0f planning

in an industrial orgomization. It is necessary to appre-
ciate the importancc of planning and espacially to under-
stanc the difference between planning and opcrations. They
really require two different types of mind. Some men are
gifted with planning minds and prefer this tﬁrpe of work,
oth.rs prefer to deal with the problems of oner:ition cnd

are mor. intercsted therein. The essential thiag to remcrmber,

1
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hoever, 1s that no magn can plan and operatc at the same time.
This 15 the groatest weakness of the Line or Milatary type
of orgafirzation., Lvery man in the hierarchy of command is
faced constantly with tho nceessity for operating, rocoiv-
ing orders from nis immedioto supericr and trunsmitting
thea to his subordin. tes. If he permits administration to
be completoly ongrossed with these opcrations, then he has

no tire to thipk adead or to plan for the futurc and this
migt be accomplished for him by some staff officcr especially
p:cked for that purposce. The first line officer had no staff
because he could do everything himsolf, This condition no
longer oxists in any milit.ry co.mand lorger than a conpany.
48 soon as a commander has fto direct the work of officerg
instoad of soldiors, duties becowe so conplex that ho must
have one or rorc assistants to handle such probloms as por-
sonnel, training, supply, ctce Tha larger the cormand the
more complox become the wvarious functions vhich must be
handled by the staffe Chart Noe. 9 shows the mothod proposcd
by Taylor for sgparating the plamming work in the office re-
lating to any specified job from the operations in the shop.
In the plamming group he greviced (1) an ordor-of-work man
with power to deocide what work should be done noxt and the
routing of all work thru the shop, (2) an instruction card
non who places detailed instructions oa the cord dircebing
the workmon how to do cach job; (3} a time-and-~cost man who
computes the wages and bonuses earncd by the workmen, there-~
by gaving tho cost departmont accurate data as to profits,
and (4) a shop disciplinarian who alono has power to suspend
or dischargg erployecs. (He may also be given the right to
hirc them). .

In thc operating group he placed (1} the gang boss wio
asseoribles in advance the tools and materials requirced and
secs thot the workmen arrive on time, e:xch oms being notificd
in advance where his mext work is to be done, (2) the specd
boss (a term vhich was responsible for mucn of the opposition
to Taylor's system -~ now superseded in some factories by the
title "schedule boss") who scos thot the operatiors are per-
formed according to the instructions on the card, (3} ropair
boss who has charge of the mamntenance of 211l machines in the
shop and (4) thc inspector who passes final judgment on the
work, secs that therc are no defects of aaterial and thaen
passes 1t on to the next operation or to the assembling or
shppping 10 ofa

.11 of uws arc familiar with the evals from which the
Lrmy suffers as the result of o fardurs in the past to plan
within the War Department. We thus have depots and arsonals
located without regard to industry. Wwe have housing condi-
tions dictating the location of the Lrmy in placos whcro 1t
should not bes We arce handicapped for lack of funds bocausg
these things which should have beon planned for years ago ro-
guire expenditures from curiont appropriations.

14
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"L superficial czamination of plaming ricthods
frequontly misleads projrictors, nanagers and suporine-
taendents accustorgd to traditiomal rethols into forming
the opinion that planning nc.ns oxceodingly high over-
head ezpenses. In actual practice, houwever, 1t has
resulted in rerorkable incressed production with tho
samc number of aen and nmachines. " {Dismer, p. 109).

Probably tho best cxapple of planming in the United
States 1s that followel by the subsidiary corporations of
tho wmerican Teolephone and Telegraph Compony. The Ingineor-
ing Departrnont of every tolophone corporativn i1s always
planning ten years in advance. Tha necossity for this
1s apparent. The average fmerican oxpects t0 bo able %o
brild a house anywherc he wishhs and armed ately nave a
teclophone wnstalled in 1te 1f telophone companics do
not anticipate at least ton years in advance, not only
the normal growth of a city, but esyecially the direcciion
of that growth, 1% will not oc ahle to install 1ts trunk
lines and central officos in tume to kesp 1n stop with
roal estate dovelopments. Vo arc accustomed to sceing
city strcets dug up and repaved becausc somebody in tho
City Hall forgot something and did not plan in advance,
wut industrial organigations who rmst pay dividonds have
no taxpayers to fall back on to enable them %o indulge
in such luxurics.

Plamning 1s tho only way by vhich industry can pay
dividends. In the smry 1% 1s conspicuous by 1%ts abscnce.
To be efficient, the LArmy mumst plan {1} how to grganizo,
(2} now to depatize and (3) how to supervise. Failure
of any of these will result in disaster whon confronted
with the omergency of wars

IV. DoPARTMINTLL vs DIVISIONAL TYPDS IM R.ILROLD ORG'N

Railroad organization 1s very similar to that of thi
Lrmye. Toc primory reason for this s, that just as with
an  roy, operations against an cnomy in time of war 1s
the sole critcrion of efficiencyy so with a roilroad the
s0le ¢riterion 1s vhether trains, both bassenger and
froight, move as roguircd. Wwo may disrvogord the drffi-
culties of building the rarlroad, both financial and
cnginecring. we may disr.gard how 1t obtaiuns 1ts busincss
and attends to 1ts legal affairs, bubt the final $ost of
efficipncy 1s 1%s copacity to move frcight and passcngers.

!

£11 organizatbion, whethor military or industrial, is
colored with the national choractcristics of tho people
1nvolveds Vith sroricans, strong executive comtrol and
great initiative are nutiommal characturaistics. These
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1dcas have boan carriod mnto the orgomzatiop of our railrouds
wilth the result that the tondency in most of them has been to
caont the divisiomal, or militory, type of organmizatim rather
than the departmental, or functiomal, type. The character of
our cowmtry roquires long railroad lines, bhercby separatmng
men on the grownd by great distances fror men in the office.
This has nad much to &0 witn evolving tac presenf systerms of
railroad organization. The Braitish railroads are operated

very efficiently, handling a dense traffic over a relatively
srall area. They have accordingly adopted mery gorerally the
dopartmental type of orgonmization. Habits of thought tend

to become natiomle It is interosting to note that tne British
supply orgenization for their troops in France followed the
departmental {functional) type of orgonizabtiom with vhich they
were familiar at home, but with cxpeditionary foreces, operating
-t grcat distances from the British Isles such as in Mesopotomia,
the tondency was toward the divasional {line} organization vhich
we usod in the A.B.Fe. The echelons of comand im the Army hove
exact parallels in railroad orgmization. Chart No. 10 shows
the echelons of the Pennsylvanmia Railroad with their correspond.
ing :amy executives. It will be noted that they are practically
1dentigal from the president of each orgamization &own o the
track walker or the private in the ranks. It must be noted,

of coursc, that railroad linos are fixed in their location.

The parallclism thercfore relotes morc to the territorial rather
than to the tactical organization of the amy, yot 1t 15 o2ppla-
cable to both. Appendix ".L% contains a description of the
usual departments found in every rairlroad. It i1s extracted
from an article by Mre. J.C. Clark i Mechanrcal Enginocring,

the official journal of the Jfmerican Scciely of Mechanical
Bngimwers, for Mid-November, 1926 {Volume 48, No. lla}l, In
ordor not to get confused with details, howevcr, 1t will ha
sufficiont for the present purpose 1f wo confine our attention
entirely t0 three individunls.

The uitimate tost for any railroad organization comes
¥hron thore is a wrock on Bho line and 1t becomes necossary to
fix the rcspeomsibility therefor. DSuppose, for cxwmnle, a loco-
rotive romding a curve leaves tho rails. Fixing respomsibility
for the accidont demands upon the answer to three gquestions n-
volving threc separatc departments- {&) VWas the speed rowmding
the curve too great? I1If so, the Operating Department, or Divi-
si1onal Supcrantendent, 1s primarily involved. (B} Vas the
accident due to defective rechamical equipment, as for instance
a bad vhoel? If so, the Mechanical Deparimendt 1s roponsible.
(3} Vas 1t due to defective track? If so, the Maintenance of
way Department was responsible. If the Master Mechamic in
charge of tho shops and the Chief Bngarmser in charge of Main-
tonance of Vay are staff officers and roesponsible solely to
the Daivisional Superintendent, thon we have a divisiomal type
of organization. If, on the other hand, the Master Mechanic
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roports through nis own %cchmical channcls to the Supor-
intendent of M, _tive Pover and the Chief .ngincer reoports
thru his technical chgnacls to the asad of tho lMaintcenance
of uway Dopartrient, and thoy take orders only fron thoir
own technical chiufs, thon the road i1s organized on the
dopartment.l system. 4s 1n all types of orgumazation,
therce 15 a borderland vwherc the Master Mechahic and the
Chief #ngincer are regorded as staff officers for the pur-
posc of furmishing acvice to the Divisional Supcrintendont.
In such a case we have the familiar line and staff orgoni-
gation and 1n such a railroad orgonization tae Master lMech-
anic and the Chief Dngineer would be rosponsible fo the
Divisiomal Supcrintendent to see that trains noves Vhile
the drvisional type of organization is the one most genor-
ally adopted by wmerican railroads, the departrental system
1s used by o number of large systoms, notably tac New York
Contrdl « However, in many of those vhorc the Departmental
system 1s ostonsibly used, & closc inspection will disclose
the faet that thoy roally operwtc on thoe line and staff
principle. Charts No. 11 and 12 show the esscntial diffcor-
enco 1n the two typos of organizatione.

Ain 1nteresting casoc of changs from a departmental to
a divisional type of organization and back again to the
departmental, 1s offered by the Contralia Bastern Roilrecad
{a fictitious name uscd for purpose of disguise)}. The
syllabus of this casc as feported in Harvard Businesss Re-
purts, Volume 2, page 3, follows

"RaILRC.LD OFGANIZ.TION -~ Divisional Orgonization Subsituted
for Dopartmental.

pegfore 1916 a railrooad handling densc froight and
passonger troffic in 2 compact, densely populated, indus-
trial %erritory, operated under the departmental plan.
The throe contrel dep.riments were ropresonted in cach
division by co-équal officials, a division supcorintendent
was 1n chargo of stations, y rds, and trains, a division
onginoer was responsible for rmamtonance of way and strue-
turcs, and o master rechanic was in charge of mointcnancgs
of oguiprent outside the genc®dl shops. In 1916 the rail-
road changed to thoe divisional plan of organization whcoercby
in cach division the supcrintendont was placed in full
charga; the onginecr and mastcr mochamic became his sub-
ordinatos. 7The decision was made i1n an attempt to conform
to the policics of some otheor roailroads, to develop the
superinficndonts for higher positions, and to improve the
divisional osprat de corps. Thc supcrintendents! lack of
technical training and the prossure of their own work made
the change unsuccessful'ls
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"R..ILRO.LD ORGLNIZATION -~ Dopartrwntud Orgoanization Reainstoted,
Viata Macifications.

In 1921, o tame of pecaliarly drfficult opcrating condi-
ti1ons, 4 roilroad hoandl.ng densc ircight and paosseager traffic
i o corpact, wmscly populatcd industrial ferritory, rocop-
nized thet the divisional plon 0i orgamzation afoptcd five
je.rs before was not successfule Tnce forrcr, Departricntal plan
whercby 1n cach Givasion the divisiod supcriniconcont, ¢ivision
ghgincer and aster ech.onic had co-cqual authority anc were
controllod dircetly by throo corrcs ending contral departments,
h « nersisted in fact despite the official plosecing of the davi-
s1on superintendents i1n full charge Bf thoir civisions. Bo-
cruse thosc saperintcénéents had inadequote technical troining
and wox heavily burdencd by their original dubtics, and because
tne system was relatively compact, the railroads rovertcd to
tnc aeparimental orgonization but with instructions to offacials
vhich wo ld maintain the acdvantages of coopcration inhoerent in
divisional organizabion." ¢

Vhen thoe departmontal organizotion wes restorsd, tne chart
saowed a straight departmental tjpe, yct the circulor {order)
pleocing 1t an effect implied a modrfication leaning toward
continuing the spirit of the divisioml plan, Aftcr discussing
the purpose of the orgamization and how authority was expectcd
to be enforced under i1t, the cirgular statod,

i

"Gencral supcrinténdents and superintenceonts are respon-
s1ble to thoe public and to other Jurisdactions for all mattcrs
relating to service, for trains of cvcry character, and for
the proper usc and full protcetion of tho company's propertye.
Maintcnance onginecrs ané nechanical suprerint.ndonts arc staff
officers of, and office with, sencral superintendents. Dava-
si1on ehginocrs, master mechanics, division accountaats, diva-
sion storekocpors and captains of police are staff officers
of, and office with, division supcrintcndentse. The rcsponsibi-
113y of cach to the gonoral surpcrintondonts and to tone super-
intendents as that of direct coopcoration and supporting soivice.

It will thus be seen thai what was restored was in reality
a line and staff orgznization. Toe commentary off the faculiy
of thoe Harvard Graduate School of Busincss .dministrotion on
this case is as followss .

YOOMMENT..EY This case grves an excelleat backgroumd for
discussion of the relative merits of the davisional plan and
the departrental plan of operating orgonization. The divisiomal
plan 1s used more oxtensively thon the departmontal, especially
on rarlroads having 3,000 or rorc miles of linc. Notable amoag
tho exceptions 1s the New York Central Laines which adheres to
the departmental 1dea. The Pemnsjivania, Baltimore & Ohio,2nd
Jria, companion trunk lines, oper.te under the divisional plan.
In the case of smaller roads, the departmental type of orgaoni-
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"Prom tne vicwpoint of the ¢hiof oxecutive, the
groatest administrative problen upder the copart ontal
pl.n 1s to coordmate departnental activities so th .t o ca
department will bo conductcd for ths good of the wholc rather
thon solply frow the single coportrental vicwpointe The do-
partmnontal plan ordincraily insvres & relatavely high dogrec
of sk1ll in technical adminmistration of mdintonance work,
but suca work i1s not always harmonized offectively with
operaktions By oporation is neant horc the running of truins,
the utilization of loeomotive anc cars, and the oper:tion of
the yords, beyminals and stations.

"On the other hand, the chi £ administrative problem
under the divisional plan as the coordination of operatirg
divisons and cdistricts, especially in rointcnaace policies.
vhilc undor the dopartmental form thers is Canger of ovir-
oriphasizing the deportriont and setting up watertight com-
psartrents which tono to lower operating efficicncy, under
the divasional plon thore is Cangor af the possibility
that tne opecroting function -~ the actual production of
transport.tion - nay be wunduly sirossed to tho dotriment
of physical maintonancos

"On the small road the cnef executive ordinmarily
can control depagrimonts so as to dovelop the best in cach
by relative independanco, and at the same tame he con 1n-
surce the desirable dogrec of coordination for the srooth
working of the vhole orgamization. Thrs is nore dxfficult
in the case of a larger systoi. Hore, wnwer the divisionnl
vian the function of rwantenance i1s decentralized, as ox-
plaincd in the cass, and the technical features are con~
trolled by staff officers who set wp stancdurds and pruscribe
retnods, anc control the admnistrative Ifcaturcs by mmspoction.

"he Contralia Bastorn is a Border-line casce In
rnileago 1% s not large - 2,400 riles of line - but 1ts
traffic 1s soad to be “rolatively very demsc'. The nunber
of erployees, (34,000) 1s more than thoet of the typical
railroed of rmeh greater niilcagoe Por nile of iline the
Contralic Zastorn has 14 employeos, the average for all
railroads 18 less than 7. This cose, thecrciore, soould
not be docided solely by tho test of ling rileagcs

"In this cwso the Centralia Iastern, originally of
the depuartrental type, had tried the divisionl plan, found
1% to bo less desir:ble tran the fepermmental, hnd had
reverted $0 the orimmnal form of orgomazatior. Tho cnief
intérost and significance lig in tho reasoas which led to
the change and subssquent abanconment of the divaisional
plan, and 1n the reasons vhich convincad the ronagoment
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that the drvisional plan, altaough prcfcrroc‘;olsom‘h‘oro oa
rairlroads of sirialor nagnitude in fransportation production,
was unsurtable for the Contralia Jastcrn. OFf alrost equal
wnterest 1s fhe unique attompt of the president topreservo
tho spirit of the civisional plan despite a return to dopart-
tental organizatione

"Ihe reasons for giving up the cdirgisional plan are
clearly stated: (1) the superintencents had not been trained
uncder 1t and could not rise to their broadened opportunitics;
(2] traffic was so demse and Operatml burdens werc so hegvy °
that the supcrintendents could do no rore than control the
opcration of trains, yards, torminals, and stataons; and {(3)
the conpactness of the systen afdd the relatively short dis-
tancos betwoen theo central offices and the division hoad~
quarters minimized the importence of local autonaiy and in-
surod a roasonable degroe of frecedonm from departmentalization.

"3f the thrse reasons, that last given was of the great-
ost irportance. The first was a temporary drawbacke In tine
the superintendents could have ocen trained adoguatoly. L
part of the diffiaculty in this case may have beon an under-
current of opinion that the davisional plan would not be
successful and would soon be gkandoned. If this was the
cnse, the suporintendents wero not likely to extend thenmselves
at the risk of making conenies anong thoir t8chnical subordinotes
who might, in a short time, be their assocrates of ogqual offi-
ci1al standings. All innovations rcquire a poriod of time in
which the officials and employoass must adjgust themsclwves to
now conditionse. If the inoexperience of supcrintendents aad
been tho sole disadvantage, 1t 15 not likely that the cxpori-
rnent would have been avandoned. As had becen donc elsevhoere,
the superintendents, 1 self-defense; would have bocome
competeont or would have been displaced by others who could
have adapted themsclves to the new order of things.

"Nor was the second reason controlling. It was probably
true that the supervisory demonds of troamsportation anong
the superintendonts were so great as to preclude an adequate
supervision over rnaintenance, yot that difficulty could have
beon met by the appointrent of assistant supcrintendontse.
The divisional plan 1s admittedly more oxpeunsive, but the
additional expense has boen found 10 be fully justified by
bettor supervision on other roads where that plan is working
succossfullys In thes case the management ovidently did not
considor Ihswise to assume tho expense of grving the supcr-
intendent more assistance, even though the new plan added
substantially to nis dutics and responsibilatye

"The third roason, apparently, was the magor cons:ider-
ations The ability to hold frequent rmeoctings of division
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sup.rintonuouts without requirmg shom to absont thaasclves
from theoir divisions norg than a day at a tire, insuring
divisioral coordination with minuwn of effort or inter-
ferenco with operation. [t these reotings, presunably,
the genorcl nanager would have the mechmmical ranager and
the engaireer of maintunanco or thoir representatives so
that departmental walls could be broken down. Thus, with-
out disturbing existmg relations, one of tho principal
obgectives of the divisional plan could be accomplished.

Mlg have no wnfomatiom as to the sueccess of the
unique feature of tho restoration of the dopartmental
forn of organization. Its success probably depends upon
the personality of the president and his yersistence in
draving 1nto the minds of the reintenance and mechanical
officials the thought that even though there is a depart-
rental indepsndence the davision enginecor or the nmaster
mechanic must consider hinself as an offaceor on the gtaff
of the division suporintendent. Much wili depend also upon
the personality and taet of tho division supcriatendent.
In publishing a chart uhich indicated that theso tochnical
officers on the division wore mdependent of tho superin~-
tondent, and, at the same time, publishing a letter which
instructed those officers to comsider themsclves on the
staff of tho superintondent, therc was an apparent viola-
tion of the principlus of organization, but an anomaly of
the kind may be gustified by peculiar conditions and nay
bo succossful vhon supported by the will of the comrander-
in~chicfo Fobruary 1926, VedoCu

While the departmental type of orgaonization has been
found effective for short compect rarlroad systems, lines
extending over large areas of territory have most fre-
quently used the divisional type. Perhaps the most im-
portant exception to this 1s the New York Central system.
"he greatest compeny-worked railroad organization in the
workd in point of miles of line and diversity of condi-
tiors as well 1s that of the Union Pacific and Southern Paci-
fi¢ BSystem built up by the late E. H. doarrimon. Mr. Harrimsn
placed 18,600 miles of rail lings and 35,600 miles of steam-
ship lines under a single highly efficient administration
which has been conspicuously successful in getting things
done in an orderly and systematic fashion and in keeping
a working record of the condrtions of the property and of
the business. Mr. Harriman himself was president of both
roads and the leading spirit of both executive commitiees.
Since his death the same positioms have been ably filled
by his associate Judge Robert S. Lovett."  (Morris, pp 54-5).
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It 1s interesting do obscrvedthat this vast ssstem was
operated under the direction of Mr. Julius Eryttschnitt,
Jirector of hainteunance and Operation, locateq in Chicago, and
by Mr. £.H. Harriman, the predidsnt, living in New York. Tha
Union Pacific and Southern Pacific systems cover practically
the whole of the central and southern part of the United States
west of the Mississippir and the whole of the Pacific Coaste
Juch a vasy system necessarily could only be operated by giv-
ing to Division Superintendents throughout the system the
maxamum possible authority. In ordor to do this, Mr.
Kruttsehnitt called to nis assistance as Technical Advisor,
Colonel Dhase. Delano Hine, vho, betwsen 1908 and 1911,
mstalled on the Harrimsn lines what has become known as
the unit systoma

(Note Col« Hine graduated from West Point in 1891,

While scerving in the Infantry gt Ft. Thomas,

Ky., he studiod law at Oincinnati, was admitted to

the bar and in 1895 resignad his commiszion to fake
up railroading, He bLegan as a brakeman on the Cleve~
land, Cincinnati, Chicago & St. Louis Blrocad. He
hecame in turn, switchman, yardmaster, emorgency
conductor, chief clerk, trainmaster, assistant
superintendont, right of way agent, gencral superin-
tondent, recoiver, goncral manager and flce pr981dont?

He served in Cuba in 1898 and cormanded the 165 Inf.,

42nd Diwvn. in France, and was also ¢on special duty
in connoction with the American railroad system in
the 4.E.F» Ho died 1n Foebruury 192%) -

The following 1s a typical ordor isshed nstalling the
unit system on one of the divisions of thiés line:

"OQFFICE OF SUPERINTENTEWT.
Crrcular NOeescosecenos

.o‘-‘coc.o.-..c-.-.oacu.hoa.o-.&ibcczﬁ 199700;Q2
%

"Effective this date, this Division discontinugs among
1ts officials the use of the titles, Magter Mcchenic,
Digision Engineer, Trainmaster, Traveling Enginesr and
Chigf Dispatcher.

"The following namoed officials arc dosignated.
le Mr. AoBessscooers Assistant Superintendent
2e Mrs DeCusoeensens Assistant Svperintcendent
3o Ure EsFoosoonos « Assistont Superintendent
4o Mro Collieseecscss Assistaat Juporintondent
5o M1s IeKeoosevesan Assigstant Superintendont
6o Mre LeMecssvessss Assistant Suporintendent
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"Phoy will be obeyed ond respectod accordinglys f! et

"Bgeh of the above namod officials continucs
charged with the responsibilities hpeotofore dovolving
upon him, and in addiftion ussumes such other duties as
moy from time to time be assignede

m41l of tne above will be located 1 the same
building with one comsolidated office f1¥c in commoin
with tne Supcrintendcnte.

#1211 reports and communications on the Campany's
business, originatong:on th.s division, intended for the
Supcrintondent or for dny Assistant Sugerintendont,
should bc addressed simply "Assistant Superintenaent™
{telegrams "A.S"), no name being used unless the communi-
cation 1s intended to reach an official away from his
-hcadquarters, or to be personal rather than officiral,
1n which latter case 1t wall bc held unopened for the
person addrcssed. It 1s intended *thet the Assistant
Superintendent shall always be on duty in chaige of tho
division headguarters offices during office hours. The
designation of a partitular Assistant Superintcndent to
handle specificd classes of corrcspondence and tolegrams
15 a matter conc.rning onlythis office. Bach official
transacts busmess in his own name, «nd no person should
sign the name or initigls of another. The principle to
guide subordinate officials and employees 1s %to bo
covernod by the latest instructions 1gsued and receilvod.

- "prain orders wrll bo given over the inmitials of
the Train Dispatcher on duty, as will messages Origin~
ated by him.

"The modifications of pre-~existing organization
and mothod nerein orderod have bcen carcfully worked out
to expedite tho Company's business by the reduction and
simplifiedtion of corrgspondenco and records.” It 1s cx-
pected and bolioved that officials and cmployecs will
insurc a sufcessful outcome by londing thoir usual in-
telligent cooperation and heoarbty support.

ng{ficials and other persoas abovo and oubside
the jurisaiction of the division are requested to ad-
dress official communications, intended for the Super-
intcndent or any Assistant Buperintendent, simplys
nguperintondenliecsses e DIVIS10Neascoces

....!.l‘.&.l..ll.l....
Approveds: Superintendgent
C P NS IEPEPERERTESS

Goneial Manager"

-
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It w11l be noted from the foregoing cipeilaor thot Colcnel
Hine -pplied military principles to the orgamzation of the
Harraiman lanes. By doing away with the titles Master Mechame,
Division Bngineer, etc., and designating the same men Assist-
ant Sugerindéndents, he raised them +Ho the status of Assist-
ant Chiefs of Staff empowered to issue orders within the divi-
sion over their own signatures as Assistant Superintendents.
Such orders were as binding on all concerned as 1f issued by
the Division Superintendent personallye. In order %o effect
complete coordination among the Assistant Superintendents, they
were required to have offices adgjacent to each other in the
same building and to have a common filing system for .11 their
correspondence. The adoption of the umit system of organization
on the Harriman lines, amplifying the pre-existing divisional
system, 1s a great tribufc to the essential soundness of military
principles of organizaiion. It was the introduction for the
first time into Amcrican railroading of the General Staff prin-
ciple for control, a system which has been found indispensable
to efficiency in the organization and command of modern armies.
It 18 of interest that such a refomm was introduced into Ameri-
c.n rairlroad practice by a man trained in military methods.

V. TYPES OF ORGANIZATION IN THS ARMY-

Industrial Engineeriag deals f{as heretofore indicated)
with intellagently darecting the constructioa and arrangement
of factory buildings, the character of methods and processes,
the orgunization of departments, the elimination of wastes,
and ithe increase of efficiency in all plases of industrial
adrimstration where data dnd experience are applicable. We
are here concerned with principles of organigzation and not
with factory processes.

Chart Nos 13 shows the orgamization of The Quartermaster
General's Office 1n Apral, 1917. In succession the Embarka-
tion Service, the Cantonment Branch, the Construction and Repair
Branch, the Transportation Division, the Finance Division and
purts of the Supply Division were transferred, and vhat was
finally left merged into the P. 5. & TL Division of the General
Staff. Tnese are merely historical facts and are not repeated
here for the purpose of refiecting in any woy upon any indr-
vidual whatever. We are conccrned only in approaching a
matter of vital concerm regarding principles of organiz.tion
in o sparit of scientific investiguiion. Our interest lies
solely i1n determining whot faults existed in pre-war organi-
zations of the War Dopartment. By refewring again to Chart
Nos 13, 1t will be noted that the organization of the Quarter-
nasber General's office was what 15 known as a “Milaitary" or
"Laine" orgenizatione This “organization, as wWe have ssen, 18
based upon the principle of authority, but has the disadvantage
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of not giving the man at the top thc.bonefit of a staff

for plunning and specialization. He i1s, thercfore, figur—
atively speaxing, riding on the axlo 21l the time. what he
necas arc somg springs, seubbbrs ana balloon tires under hua.
Comnaring the strictly Line Organization of the Hews under
Meses (Chart No. 5)(sclected merely to show how ancient

thes typo of organizabtion isj, with tho present line and
staff orgonization of a division, Chart No. 15, wo sec the
great dovelopment in types of organization as military units
heve become lorger and moire comnlexe. When any orgunaizetion,
military or mdustrial, bceories so large as to be beyond tne
capacity of ong mind %o cxercise personal direction over all
1ts parts, thon the Chicf thereof must call te his aid staff
spccialisks to assist. In this way the Gormons developod
the theory of a General Stoff, viz., that 1t 15 composed

of officers specially ckilled an tactics and opcrations und
thus eapable of assisting thoe Goneral 1n tho exercise of
cormand. The uvnfortuvnate mistranslation of the German

word "gemcralstab'™ hes boen the cause of much comfusion

1n this respocte

On the other aand, the functional type of organiza-
tion adnhpted by the Ordngnce Department duraing the Lorld
War affords a good 1llustration of the failure of that type
to mect Army Rogquirements, Cnort No. 14. Whon 1t was found
that production wes 1ot coming through and tac people were
beeoming mmpatient, industrial expo.ts were called in vho
organizod the Department along strictly furction~l lines.
The Requirements Division prepcred scheduwes of regorrc-
ments by morths projectea far cnough ahead to cogst.tute o
procurcmont and prodvction program. ZThe Enginecring Divi-
§101 actermined types, preparced dradings and specifications
for the same. The¢ Procurement Division prepared and exccu-
ted all contracts entered into by toc Department. The Fro-
duction Division was a "follow-up" orgonizction designed
%0 assist contractors by coverv kmown me ns so0 as to occele-
rate deliverys. The Inspcotiom Division i1nspected and ac-
ceptea all supplics procurcd by purchase or manufecture.
Whoen supplies werc accepteld, they vierc turnced over to the
Supply Division for stor ge and distribution t0 troops.
Under this system, whcn the Chief of any branch of the
office ~ suy sachine Guns - was culled upoa by tie Chicf of
Ordnance for intormition as to why nwchire guas wcrc net
reaching the troops, ho might very properly make any of
the following replies

(a} Tne Requiruments Division has not told us
how many will be wanteode.

{(b) Tne Engineoriag Division h.s not decided
on the type.

ar



{¢} The Procurcment Division has not placced con-
tracts as yct.

{al Production has not started becawsc contractor
18 warting for instruction cords as to how to machino
ccrtain parts. N N -

{e) Theo Inspectzon Dopartmont will not aceept vhaot
has beon delzvered fto thome

This wos on examplo of a strictly functaional organization
and 1% failed, ,ust as the strictly line (malxtary) organiza-
tion of the Quartermaster Gengral's office failed. Herc ug
have two examples of failurc in organrzation, ong becausc 1t
was oo aoncient and had not beon modermazed ihe other so
‘modern that 1t had not befogc beon subjccted 10 the crugial
tost of war. {(These two departments have been selected mercly
boecause the nagnitude of their operations brought out clearly
the deficts in their respective organizations. Any other
bureau confronted with an equally large task and with an or-
ganization similar to cither of these would have found 1tself
in the same difficulty)e As an all suen cases, the corrcct
nrinciple of organmization appears to lie betweeon these two
extremes. It roquires that plamning and control be function-
ali1zed and operations be militaraized, that one be o horizontal
and the other a vertical orgamiz.tion. Properly combined,
they give the maximum in ¢fficiency by combining skill and
8pecializotion with avthority in exeention. If these prin-
ciples ard correct, the studont should be able to supply
them 1n the study of any Amy organization. The following

charts are appended mercly for the purpose of illustrating
a fews:

Chd:rt___}g_o__. ‘

15 Orgonization of the G5+ 6f a Divne.
(C.Be & L. 1925)

16 Organization of the Vur Depts (G.0. 41-'21)

17 Functromalization of Apmy Finoanceo.

{a & v)

18 Relations between Command & Techmrcal
Supervision, A.E.F. (Dawos Report,
Vol. II}.

19 Rolation between Vor Dopt. and a

Goneoral Dapote
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1 Military or Line Orgemization (Kimball)
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Chort No. A

3

To Illustrete Presont Tendency Toward Four Column
Type of Organizotron {(Diomord.

6 b To Illustratc how Liuc, Btaff and Functromnl Auth-
orrty are Utilized in Combination to Exorcise
Control in the Modern Factory (Dicmer).

To Iljustrate Four Basic Dppartments (Gerstenborgls

Plonning Industriol Activities [Diemer).

Proparod by FaB. Gilbroth to illustrate separation
of Plarming & Opo:.tions under Functional
Control (Dicmer).

10 Echolons of Terrrtorial Commonds in fhe Army Com-

pared with Corresponding Lathority in the

Pennsylvania ReRe. Organzzations

6

]

[Tl =B |

11 Typical R.Re Orgamzation (Divisional} - Morris.

12 Typical R.R. Orgahization (Departméntal} - Morris.

13 Line Orgenization of the Office 6f the Quartermaster

General as of April 6, 191% {Report, Q.M.G.0.%19},

14 Functyonal, Orgonizetion of Ordnance Dept., 1918.

15 Fupctional Orgonization of Genmeral Staff, Inf. Dive

v (CgS- & zLd - GDSOS-lEZS}.
16 Orgonization of Wer Dept., 1921 (@.0. 41, W.D. 121},

17 5 To Illustrate Functionalization of Army Finance.
17> To Illustrate Functionalization of Army Finonce.

18 . Relation between Commond aﬁd ‘Fechnical Sup.Tvision,
AsEB.Fe (D&WQS Report, Vol. I, Cha.p. 1) .
=19 Relation betwean Wor Dept. and 2 General Deptt.
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Extr:ict from Articlc by Mre. J. C. Clayk, in the
"ochamcal Enmncoraneg', {Mid-Nove 1926: Vol. 48, No. 1la)

Functioml Orgamizabion.

Board of Directors. The functional organization of a rail-
road usually begins within the board of directors. Most
railroad boards of directors have permanent committees deal-
g with financey eperation, valuation, traffic, and otner
important matters. 4s a gemeral rule, however, these com-
mittées do not have power to act, but in soms casecs they do.
Heogardless of whetler tho committee aas authority to act or
not, when a committes 18 charged with a certain duty 1t has
a very important influcnce on tho action of the board a s

a wholo.

The board of directars usually holds the president res-
pousible for conducting the business of the railroad within
the limits set by the boards. The president, in ncwrly all
cascs, 1s & mombor of thé board of darectors. Consequently
his duties arc both administrative and manageriale

Finance Departmonts “The thréc major functions &n the rail-
Toad organiz.tion are finance,.traffic and oper=tacn. The
finance or treasury department handles the moneyp the traffic
department gets the business, and, subject to the autherity
of tho Interstate Commorce Commission, fixcs the toriffsg
and the opsrating deopoariment movcs the businesse No attempt
will bo made herc to describe the various functions except
in a general waye. It seems desirable, however, to get somo
idea of the various functiomws inwlved in order %o show how
the parts of the organization are coordinatode

Some railroads have a vace -resident in charge of financec.
On thesc roads the finance department, i1n addition to handling
the funds of the corporction, often has more ar less work in
connection with issuing stocks and bonds of the corporation.
Howdvor, all railroaa stock and bond issues have to bo ap~-
provod by the Intcrstate Commerce Commission, and very often
theso matters ere handled by the fimande committce of the
board of directors with the bankcrs, and through the gencral
counsel with tae Intoerstate Commerce Commissioi.

Tht troasury receives mamey from agonts and conductors,
from otancr railroods, from investmenis, and somc other
mihor sources. It pays this money ouf upon proper autnori-
zation to employcos in the form of wages and salarigs and
clgums, %o othur railroads to balansce intcrlince accounts,

{4ppendix YA" - 29)
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to 01tloa, counties, states, and the Federal Government in taxos,
to padro in settlements of vlatiis, to manufacturcers and dealcrs
1 rallroad Suppllcs. and to s5ocxholders and bonakolders for
dividends and interests It 1s gquite apparent tht the treasury
department aas a very vide ronge of conftmets and their activities
rust be well orgamized 1f the best results arc to be obtained.
Tage tho ratter of che nandling and transmittal of money by
agents and conductors. 1f the reguirements of tho treasury de-
partment are unreaconablo or burdemsome, 1t may cause seiious
complaint upon the part of thest important groups of employces
and rosult in lack of moralc where mnrale stould be mointsined
at the highest possible point. It 1s recognizod, of Course,
th.t the tre-sury department must see to 1% that funds are
handled and 4ransmitted in a safe and proper marner, but in work-
g out tho method $o be usod consideralion must bg tokeo of the
condations surronding tho emplogjee vwho must live up to the regu-~
latic1se A great mony 1llustrations could be given to show the
mportance of vhe careful coordination of the treasurcy depact-
ment witn the other departments. In a great majority of cases
there s little or no frictionm op our Amcrican raillroads in
thss rcspect. which speaks very highly for the finance and
treusury departments. v

Traffic Dopartment. It 1s the function of the traffic depart-
ment to devclop traffic amd also to fix toriffs with the approval
of the Interstwte Commerce Commission. There aic two main ways
in which traffic may be inceeased. The farst is b, scliciting
competitive business. ond the secoxnd i1s by develoving indusry

1in the territory sevved by the roalroad. The froight or passen-
ger agant soliciting compotitive business 18 practically limited
to onc argument, which i1s sorvice. The Ipterstate Commgrce
Comriission has complete control over rates, and as they are fixed
in nost cases therc 1s litfleo advaniange as betwoen different
roaes in this rcspoct. dArerican railroads are coming to realize
that service camn be a very strong argument for securing competi-
tive business. It 15 the ovcrating dopartmont thdt actunally
moves the traffic, so th% perhups the main olement of service
can be provided only by %that coso~fment. The traffic demariment,
howover, docs mate a very valuable service by keeping tnc shipper
mformed as to location of nis shipment, and in other ways that
co not directly affcet the movement of traffic.

For the purpose of developing trafft1e 1n the territory
served by o rallroad therc has been established in a good meny
cases a developmont bureau within the traffic deparimont. This
burcau endoavors io get new zhdustries locatod an .ts lince and
to develop new marxcts for inamsfries already on 1fs line. It
also cooperates witn various schools and colleges to develop
better methods in furming and 1n mrketing farm produce.

-
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Ve cannet ontcr ¥hio any discussion of froight
rates here, although 1t is s very important part of the
work of thc traffic department. The head of the traffic
department is usualiy o vice presidents the next in line
are a freight-traffic manggoer and a pasccenger-traffic
marager. Under tnceso officurs arc goncral and disterct
froight and passcengur agents, «rd in most cascs. travel-
ing frcight and passcnger agents. Therc.is nothing come-
plicated or mmusual about this orgenization and as a rule
1t functions vory smoothlye

Opcrating Deportment. Thrs dopartment is the onc taaid
looms the largest in the Puilrocd busingss. The man ab

the head of the operating dop.riment 1s a vace president
or, i1 sOre cascs, & goncral manager Wwho reports dircetly
to thc presidouts This efficcr nas charge of the mainten-
anee of the physieal property as well as of its operation.
He w11l thercforc have .nder hum onc or more gencril sager-
intendonts, o general rochanical supcrintondent, and a
goncral mamntenance- of-way suporinitencent or engimicr. -
Roporting to tac gencral supcrintendont will be w0 or more
drvision supcrinbondoits. It 15 ot this po.nt that tvo
typcs of orgonizubion appears In tac so-called davisional
organization the divisioa superintondent vill howe chorge
of mcintonance of way and of structurcs, maintenunce of
cquipmcnt, and tnc operation of the divisiom. In the so-
salled funciional orgonmizotion the division super-ntondent .
ha;s no dircct authority over maintenance of wgy, strue-
turces, or equipment, the mustci thechaonie wnd tne dagision
enginecr reporting to the mschanical sugeriniendont and

the cnginecr marntenance of woy, respectively.

Ve shall consider first toc dawisional orgoniz.fion.
The strong point of tais type of org.aization is the fact
thot the division superintondcns haf dirvect control of
both the maintcnance of the prexriy and opcration on his
division within the limits set by higher adminrsiyative
authority, Undcr tais plan the wivision sugcraintcucant
1s 1n closc touch with 2ll of thc actimaitics cnd can more
ocasily sceurc complete coordinotion and cooporation votweon
his departments.

Under the functional organzzation where the civision
moster rechanic reoorts to tac mecharnical supcrintcondeont
and the division enginger rcports to the cngiracor moin-
tonance of way, 1t 18 more diffieult to get hzs coordina-
tion and cooperations Tno tondeney 1s for cach departuent
to consider 1tself as almost a separatc business. On the
other hand, under the functionel orgwmization 1t 1s
possible to doevelop o highor dogroo of cfficiency nathin
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cach dopartment and in many cases there 1s a very hggh
dcgroe of cooporation betwecn tho dopartments. There are
very successful railroad organizations undor both types of
organization.

There are numerous other funcfions in o railroad or-
ganization that have not beon mentioned. It would rogumire
a good-si1zaed hook to go into detairls rogarding tho duties
andé form of organigzation of all of these departments. Vo
snall name some of them, howgver, and grve a brief outline
of tho orgamization. .
Accouwnting Department. Onc of the most importomt functions
1s that of accowmtbing, and some of the railroads have a vice-
presicent in churge of this work. Undsr toc gonceral auditor
there 1s wsmally an awditor of disbursoments, an~aoudirtor of
rovenuos, an aunditor of passenger accounis, an apartor of
freight accounts, and an auditor of miscollamsous accounts,

with an efficer at the head of cach sub~division with an
appropriatc fitle. It 1s theo avdrting departrient that is
usuwally in charge of the werk of making most of the reports
to the Interstate Commerce Commission., It muy be intercsting
to note that tHe Intcrstite Cormmorce Commission, 1nm 1ts prior
of July i, 1914, spceeifired 2 vwery definitc procodure for all
railroad accownting and cst.blishod opproximately 700 differ-
ent accounts in order to Iinsurc uniform accounting on all
rarlroads. Those accounts are designecd to sccure the most
minute 1nformation for the Interst. te Cormerco CGormission.
There arc several volumes available giving completc informa~
tion on roilroad acchunting. The suthor mentions this bo-
cause he belioves most railroad eofficers outside-of the ac-
counting divasion should be-bettcr informed regarding the
accounting requircments of the Intcrstate Commerce Commissions
It has a very definite bearing on the orgamzation of the ae-
counting depariment anc the relationship between the accownt-
ing dopartwent and all othoer deparitments.

Legal Department. Thas Jdepartment has a very mmportant func~
tion 1n railroad organiz.tion. 4 large railroad systom will
opcrate in 12 or 14 differcont siates. Brvery state has 1ts own
laws to be observed, and in addition to this therc are numcrous
Feder.l laws to bo liwed up to« It would be an impossible task
for the legal department on any railrood to fam:liprize every
employee with theo various st.tc and national laws so 1t be-
comas necessary for tne legal department to carcfully scrutin-
1ze all rules for the goverment of ermployecs o sqe thut they
conform wath all existing laws, md 1n this way ernployees who
might violato laws in the performance of their dubies are con-
trolled. In addition to thas phase of the lcgal department
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work, they also have to dofond thoir railroad against all
kinds of darmge suitg «nd othor legal gotioms. The claims
doportwats of rmost rorlroaus arc undor the logal depurt-—
ments Thore 18 a goncrul clairs sgent who handles persomal
ngury claims, stock clains, and, an fact, eovery character
of claims excopt freight clamms, which are handlod in 2
soparato acpartront by a froight claoim agont.

lnother very import.nt function vhich usually coves
within the gurisgiction of the lcgol depertmont is that
of handling rnatters of taxation. Tho tax agent on a rail-
road has rather an inmportant job as tazes arc onc of tho
large 1tens of cxpengcs It 1s complicated by the fact
that railroads property cxtonds m narrow strips thru
all of the citics, countics and st.tes in i1ts torritory,
which moans that overy local tasing political unit is
levying taxes against theo railroad. The rosmlt is tn.s
the roilroad is copollad to protect 1tsclf by & careful
oxarunation of all taxos®leovied. Closely allied with tho
tax question 1s the wndling of roal gstates. Ruoilroaus
necessarily hold a considerablo amount 'of such property.
In sone cases tho real estate and fiExinm taxation dow-
partroents aro one. In other casses the real estate 1s ;
hanc lod tnacr a sgparato wepartmnont.

Valuotion Departrent. There 1s anothor function on tho
roailroac that has assunod groat inportance within the

last 15 yearse This is tho quostion‘of valwation. In
1914 Congress passed o lav requiriag the Intcrstate Con-
nercs Cormission t0 place a yaludtion on all railroad
proporty required for fransporfition as the basis for fix-
1ng reoasonable freight and passcenger tariffs. The Intur-
stato Cormarce Comnission orgamizod partios usually under
the swpervision of cngine.rs who made a corplcte 1nventory
of all railroad propcrty in the United Statose This work
at the present tire 1s incomplcto, although the Corrission
has fixca a tontative valuation an rw0sv cases. Thore 1s a
wide difforence of opinion as to what principles sunould be
alopted 1n defernining valuabion for rato-raking purposos.
In oxder to handle questions affecting volvation in the
bost way possible o dgreat many rdilroads have oestablished
a valuation department, often under the irmoed ate supor-
vision of & vice-presidont.

Mgareal Doportmont. This dopartrient norformns an irportant
function an thoe railroale Duc to tho fact thot the swift
novonent of trains is hazardous 1t 1s very inportant that
all omployccs having anything whatever to do with train
movauent should be physically qualificd to perforn their
dutios, Physical examinations woero establsshoed on wrac-
tically all railroads twenty-five or more years agoe. In
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adfrtion to the 1nitial physical cxaninetivr, craplogeocs in
tr.in and gugiac scervice arc reguirced to pass periocqlc ox-
amirations, ¢specioliy for ogosight ano hearing. The nedical
cepartrent also ~mst holcd 1tself in roadinsss ‘0 give medrcal
an¢ surgical attontion in casc of accidontse Clan s usually
grow out.of agcidents. Thercforc the redical departront

must cooporote with the cloims departmexnd by furnisning e.act
informiction as to the csiont and nature of i1nfuries t0 personse
T 'lecical deportront on a rairlroad 1s uswally orgomized under
tae goneral manager, bub 1m sore cuscs 1t 15 organtzed darcotly
unécr tnc cluims dopartnient, and m otheor cases anaer the re-
li1ef departient. )

Mdtnods of Organizotion.

There are other funetions too nurcrous to ~ention or
describe herce Outside of the —aan functions thet have been
cescribed there is consideruble variation in the cthed of or-
ganizatiane For gxenple, the safety Jdepartiont, on sore rail-
roads this departmont 1s orgenized umncer the gomml noNAgeT,
ols.where 1% nas be organizod within the claims departrent,
or within the insurance depurtrent, so there 1s a wide digfer-
ence in this respect. Tde ~ain point %o be r.ade nere is thet
an orgonizctron is essentially humon and 1t 1wst bo buald Up
with the full rcalization that overy Job within 1t 1s to be
f11lod by a human being vwho is subjeet to all of the instinects,
passions and prejudices inhorcnt in harnan naturc.

In planning or developing an organization fdr 2 roilroad,
1t scoms ossential to make what night be caligd "vertical and
horizontal divisions". The work to be done usually daivides itself
roro or less naturally into functions, and these fpnctions woul
be the vertzcal divisionss As the business of the coérporction
grows 1%t is Jhc tendency for functions 0 grow 1n nunrber and in
inportance. “On some of our Large railroads therc are fwelve or
rnorc vice presidentse each an chargo of a separatc furiction,
while on the smaller roads thoro may be only two or thrce vice
presidents, each huving exaarge of several functions. For this
reuson tlhere 1s usually a better opportunity for ramagers on
the smallor roads to secure a wider range of knowlcwge ane con-
sequently a beoiter understonding of rolationship betwoen tle
various functionse On the other hond, a large cntorprisc rakces
1t avsolutely cssontial thot the haghest-trained exports be
ploced 1n charge of the various finctions 2f the best rosults
arc to bc obtained, nd in the larger componigs this is usually
¢o¢, with thoe result, howewver, thuat 1t 1s rorc difficult
properly to coordmate the work of the verious furetions ana
to socure proper ccopcration pctwoen tne hedds of the doparte
~onts. The tendency 1s quite matural for each dopgrirent
head to emphasize the importamce of ms own fancticn, and in
sone cases the various functions are logked upon as alrost a
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soparato businosses Bach Copariment head should be helc
strictly accountable for the operation of his particuler
function or departr.onts 4Lt the sar¢ tine he shoulc be
nade to roalize that ho 1s only a part of the great cnter-
prise and that n reny situstions 1t 1s cssential for some
of the dopartmonts to subordinatc their intcrcests to othirse.
The author has in niné cortoin cases where the accounting
and legal deopartnonts have been able to emphasize the n-
portance of their functions to the point wherc unreasonzble
rostrictions and requironents were enforcel on other do-
nartronts,.

The aorizontal aivision of the orgunization incicates
how ruch authority .ny omo official should excrcisc ona how
much can be dologated to subordinates; how muech detarl can
he loaded on %0 any given position and still leave the
holder of thc position sufficiont tirc for supervision and
other 'atterse. It 1s obvious tnat mo two men arc equally
capablo of handling detail and syporvision. It follows
that changes in psrsonnel, which arc constantly cccuring,
very oftcn roquiro changes in the organiz.tion sat-up.

It 1s quite evident that a hunen organization, 1n Order %o
bo offective rmst be clastice It 1s also quite cvident
that changes i1n organization  mde necessary by changing
porsommel or changing c¢unditions, should be given wcry
carcful consideration. The dutics of a position of im-
portance should be faxpiywwedl dofined and thero should
be a very clear understanding of the lamits of aunthority
and respomsibilitye It is not esscntial, and in tho
author's opinion not desirable, tc have all theso dutios
and rcsponsibilitics oxprossed in writing, but 1% 1s
dosirable and essential that cvery officer should have a
vory cle.r understanding with his suxrios in this rospuct.

Tho autbor recontly talked with a respmmsible roil-
road official who statod that ho nad never discussed with
his superaior the duties ond responsibilitics of his own
position and, in fact, nad not given ruch consideration
to the mattor binsclf except as various rattcrs which
carme to his attontion forced 1t upon hire This officor
nafe the staterment that after two yoars in his proscnt
position he had no clear understanding of his duties and
rosponsibilities, and that he could assume respoasipilities
thet soemed to bo entircly out of his deparinent, and in
sore casces he had done this becausc he felt that the good
of the sorvicc requircd 1te

In nony cases officers in respoasible positions are
not allowed to appoint their suborcinates witheut intcr-
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forenee from their supcribz‘ officers. The proper considcra-
tiun of appointments in any crganizatim 1s nost mportant.
If tho hoad of a minor departrient s to be held rosponsible
for the operation of thut Copartment, he rust be given a
pretty wide authority in the ..attcr of appointronts. If
someg ong haghor up in an organig.tion makes appointreats
that tho official rcsponsible for the departront does not
approve, ho con say with a good ¢eal of "reason that he 1is
not responsible for results becausc ho was not germitted

to make the appointmonts which ho considerod best.

2
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1. Preasurer or Compircller
As to finances {a) What money 1s camirg 1nar waen? (b) What money 315 going cut and when® |
(c) Whot wmoney nwst be borrowed or rarsed wnd how?
{1« Salcs Manager
As to geles {a) VPat to sell® (b) How much to sell® {c) How to sell 1t*®
1115 Works Monager
As ¢ procuction
Yo Production Manager Vhat wark 15 to be done”
. Secures data as to definmite and probable future work* {a} From Salses Depble
(L) from Designing Dept. (e¢) From ¥orufacturing Committee {d) FProm Order
Dept. (e) Erom SHtores Lept.
2. Swéres Moncgor What wnterials are reguired?
Scecvres data as to matori»is necdeds (1) From Ra1l of Materainl Dept
As to wlat 1s ca hane and wiat has to bo touunt or made {a) From Stores Dept.
As to oatrard orders (a) Frowm Purchasing Demartment. ~
3. Boute Managcer VWherc 1s work to be done®
Secures data as to st 15 to be made (a) From Productign Lept.
As to where to do the v ork (a) From Routing Dent
4. Pure Study anl Instructy m Manager Hew 18 woirk to be cone”
Sccores datls s te detailed wetlods amd time {a) #rom Time Stuay Dept.
As to accvracy (&) Fiem Inspoetion Dopt
5 Order of Work Mesnager* How lomg will work take am whkon shall 1t be done?
Scevrer datz =s to vhen work 18 wanterd {a) From Sales and Order Depts.
As to hao. lore work usually taxges (a) From Coist Dep*.
As t work aten® 2t each mmehine, Lench, or othar protuction center
{2) From Crdcr of Work Dept

+

IV. Brployment Manoper or Superintendent
As  employvent (a) What kind of men aond how many to enploy (b)) Wnat kisl of rem ond how many

todrop (c) Whom o promote. (&) wnat velf e, 20c1il safety, and eaucational
aclivites to conduct

V. Plant Manaper
As to facilitries (a) Vbere slmll plmt be loested® {b) How slll it be lard out? {c) What

equipment w11l be requirea® {(d) How vill 1t be mmzintained? -
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GEFERAL ORDERS ) Jar Departm=ent,
EXTRAGT Viashington, June 1, 1926,
No. 10 ) . . .
&
Purpose Purcose
N'mber
3t. RIPLUIRS WD ALTIRWVPIOTS, VATER 1D SEVERS
B405 Ylater and sewers, water ind seerape systems.
3410 "ater ond ser ers, ater and se /erage system, TI.S.. 1litary .cademy
%411 Vater and sever svstems 1.8 only)
3415 Yot listed spec.fically
75, REPLI?S D JLTLR.TIAIS, BRIDGES «nd ' 4,.RVES.
3505 Bridges.
3506 Briages {W.G. onlv)
3510 TTharves.
76, REPAIRS WD WIXRADI WS, SALLS, FENCES, DTC.
3605 Fences,trellises,ornzmental and coremorative structures,walls,etc.
%610 Fences,trellises,ornamental and comnemerative structurss,yalls,ete
at U.3. ililrtary Academy
3611 fences, walls, picxket Iine, etc (N.G only)
3615 Flagstaffs, gun monuwrents, tablats, etc. (commemorative].
3620 Not listed swecifically
37 REPAIRS AKD ALT RIS, NONSTRUCTURAL.
370b Electiric r7iring otd fixtures in structurss, transmissi o,
distrabution and street-ligating systems.
3706 Electric-light systems, .acludigr pole lines, wiring and
fiztures, (37 G. only)
3710 Gas dastrabution systems and apnliances, includines pining in
buzldings
3715 landing and tage-off runways
3717 Rad1io systems \
3718 Telephone and telesraph srstems (N G only)
3719 Telernhone, telegraph, and cable systems
3720 Yot l:sted smecifcally.
38. REPAIR AND ALTTR.TICNS, JILITARY DEFENSE STRUCTURES
%805 Fortafications.
*810 Tornedo structures.
815 ot listed smecifically.
39 and 53 RIPLUIRS A™D LTERAIINIS, EQUIF'ENT
3900 Telerhone and telecraph equivwnent {II & only)
3901 Air Service, not listea svec:ifically (N.G. onlyl.
3902 Airplanes, (.G ouly).
3903

sntiarreraft artillery and 155-rm guns (N G only).
i
% * * * *

To 1llustrate functionalization af

Army,Finance. CHaRT NO 17a.
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PIN'NCE CIRCULAR ) '*.R TEP'RT'LNT,
Office Chief of Finance,
Wo. 7 ) lash.n~ton, Lay 15, 1926, -
CODE TITLE OF APPROPRIATION ARBRIOVIADION  YEAR PUPCSE WU BER,
NU"BER APPIICABLE to (see
TYTRACT code sublisned in
General Orders
* * * * ¥o. 10, 1928},
3700 Rent of build.ngs, Quarter- H.3 .7 .C 1927 Z107,71865,7129, %145
master Corps
%740 Tepairing roads to MNat.onal R.R to IM.C. 1927 159b,1717,1740, 7325
cemeteries. (Remarning purvose
numbers oritlted)
/
i Renairs,Arlington Jemorial Rosde JAS C. 1927 115,3206,%%25,3405
Awmwhitheater and chapel (Remaining purnose

numbers omitted)

3760  evwairs of arsenals R of A. 1927 425,12%5,137%8, 1787
(Remaining nuroose
numbers amitted)

3800 Replacing Army Transporta- Rea.T 1926-27 <£05,1025,1225,1227
tion. do 1937 -28 (Remaining nurpose
numbers oritted)
%810  Replacing clothing and ROC.é&E 1&&6—27 804,806,819,821,825
equipage 182728 Remalning purpose

nombers omit ted)

3820  Replacing Vedical RS 1926-27 600,603,1025,1229
Supplies do 1927-2R8 {Jemainine purposs

numbers omitted)

3820 Revlacing COrdnance R.0. & 0.3, 1926-27 1215,1240,1247,1358
and drdnance stores 1927-28 (Remailning purpose
numbers omitted)

To 1llustrate functionalization of CHART NO. 17b.
Army Finance



i o)
. . o
1) w
ST -~ [<p]
-~ ~ - L
< & < : -
o~ B o -
«t - P W
o -~ ~ @
B e’ RN
8/ / i \J:E
s ~ -7 T
') & — o e —
) ~~ z - -3
- - 3 =~
;‘/,/{
R R S S > > :
~~ /
\\( -—
i =
~ ~— ;;4; ] ‘)? -
~. < ~ |
~ ha -~ -
o~ ~ . >
~d. et ceatl P
~ -
~ i A
S | ~
~ P
e 7
~ | -
-~ - - - - 8Broven Lires = Tecrnical Sumersisiom
ard 1nsnectim
Relation rotween Commyd 2rd Tecchpical Supervisim, Ae. L, p.
{Dawes peport, Vol. II, Chap 1.) Chert Yo. 18

") Gd b Il 1N




gecretarv
of

v far
|
Asst Secretary g ; Chief of Staff
of Var | |
Director f ‘
of ; -1 | G-2 i(;- G— WPD
Procur emert
\\\i/
N Rl QMG

VAR DFPARTWW 'I‘

— e s

GV PRAL DT*’POT

e d——— ——

Om
Bectim

Ord.
Secti on

Remaining
Secti ms

~

Relation between War DPept. ard
a2 General Depot.

Chart mo. 19

A

@&;@ fg

A

T elia e Rediflcbar 0 a3k O0h g



