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I. H!STORICP~L Development of the Sczence of Industn~l Engzneer~ng. 

~hen the ~mericon Forces took possesszon of the Czty of 
Medulla zn 1898, they found zn the Custom Kouse a statue whzch 
had oeen shzpped from Spazn but ~hzch had not yet been set 
upl As a trzbuto to the Spanzsh dzscoverj and development 
of the Phzlippznes, the Commo~dzag General of the Amerzean 
forces had the st~tu~set up on the Luncta ~hcre zt stands 
tod~y. It represents Legaspz, the soldzer, ~Jzth hzs s~zord 
zn hzs rzght h~d and the colors of ~pazn ~n hzs left on- 
czrcAzng the shoulders of Urdancta, the przost, ~ho holds 
a cross uplzftod ~n hzs right haad. T~ns statue typzfzes 
zn a str~J~ng way the t~o oldest professzons, v~z., theft of 
the prmest and &hat of the soldzer. The przest ~n pnm~tzve 
soczety was audgo, teacher and p~szczan, ~azle the soldzcr 
was zts protector. As war ~s the rule aua not the exceptzon 
zn pr~m~tzve soczcty, mzlztary organzzatzon vms the fzrst 
cooporatzve effort of ma~. It w~s based przmanly upon the 
pnnczple of enforcement of aUthorzty and the fzx~ng of 
responsib~lzty. 

The sczentifzc method of approachzng any l~roblem zs 
fzrst to recor~ d~ta obtazned by experzence, ~econd to 
formulate or deduce the la~, governlng the partzcular pkh- 
nomen~ aad thzrd, to use th~s la~J to predzct future 
phenomena. The Greeks were the fzrst to adopt the sc~on- 
tzfzc method of znvestzgatzon, but wzth the advent of the 
Chrzstlan era, coupled ~zth ~he degradation of the masses 
brought on by Remain zmperlalzsm, man bogo~u to apply fazth, 
~ich was the baszs of h~s rolzgious Izfe, to the domazn 
of natural la,,~s, ~;h~ch should have been the object of 



scientific roso~rch. T~,cntj ccnturlcs, therefore, elapsed 
from the znvcst~g~t~ons of the Greeks until trio renaissance 
~n science was brou@ht ~bou% t~_~ough the xn~luonce of Fr~a,c~s 
Bacon (1~6i-1528) ~n ±hgloa~d, ~osc&r~ss (1595-1~0) ~n Frauce, 
and G~l~leo (1664-164P~ ~ l~ly. They ~h~lleugoa m~ny of 
the preconceive@ cheor~e~ n~de doubt aud not faith the 
foundatxon of the scientific revolution ~nd ushered ~n a ne~, 

As a result of thxs a~akening of men's mxnds, the 
analyt~c~l method of reasoning took root. Alchemy g~vo ~y 
to chemistry ~@ zstrology to astronomy~ Some examples of 
th~s renaissance (c~tod by Robinson) were 

(~) Dnglxsh saxlors, caught ~n the fogs of the 
North Sea, lesrnod that by touching a needle ~th 
m~gnnt~c ~ron one end would al~,~y~ looxnt to the North. 
Tn~s wa~ the beginning of the compass ~,h~ch ~lone per- 
mxtted Oolurous to cross the Atlantic aa~d permitted 
man to vxsu~Ixza the glo~e on ~xch he hves. 

(b} As c~r!y as the 13th con+ury ~t ~as observed 
that Icnt~l-snaped b~ts of g!Gss ~ould ~ f y  obDcctG. 
From th~s f~ct ~,as developed t~o r~croscopo, the tcle- 
scope~ the spcctroscop~ and t~e cGnsr~ ~&~ch o~ened a 
now heaven and a nov, o~rth to men s v~s~on; 

(c) Gunpowder began to be usocL as a m~ht~ry ex- 
~loslve a few decades ~fter The lens was dl~covcred. 
Th~s forced th~ Luventson of f~re~rms end revolution- 
ized society by m~k~ng the peasent on foot the equal 
of the knight on horseback; 

(d) ~Iov~ble t~rpe and the prlntlng press, Invented 
about thls tlme; onglnatlng merelv as a scheme for 
saving the laboz of copylsts~ coupled ~th the inven- 
tlon of paper, brough~ ~aought out of the clolster aud 
made xt posslble for men to exchange Ido~s ~t a dls- 
tance; 

(e) Just a l~ttle l~t&r, ~ Scotnhman, wltnesslng 
the actlon of steam In t~o f~mlly teakettle, ~volved 
the idea of the steam engine ~h~ch in less tn~n two 
centurmes has brought on an economic revolutlon and 
threatens ag~In to make m,~n a slave to h~s machines 
unless means are found to prevent ~t, 

W~ are not, however, here concerned wroth the socmal 
and rellglous problems of our tlme, but rather ~vlth a new 
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sclonce ~hlch has grov~ up to make thls econ~mlc era 
st111 more efflclent. Th~s ne~ sclence has developed 
withln out own generatlon stud v~le there is not as 
yet complete agreement as to lts nar~o, it is usually 
referred to ~n the curricula of our colleges as "In- 
dustrial ~nglneerlng". Thls new sclence deals wlth 
the problems of loeatlon of fac~l~tles, constructlon 
and arrangement of factory bu~ldlngs, charactGr of 
methods and processes, the organlzatlon of depart- 
ments, the el~mlnatlem of waste and the ~ncrease of 
efflclency In all phases of industrial msnag~m~nt 
by the appllcatlon of sclentlflc methods. 

In order to ~nderstaud the language of thls 
new science, it ~s necessary ~to define some of the 
te~ms used by ~t: 

(a) ~ona~emont Inltlates au emterprlse, 
finances It, establlshes the labor policles, 
provldes the necessary equipment and persoi~nel, 
organlzes the enterprise so that all of its 
parts maj fanct~on properl# and dlrects and a~- 
m~nlsters ~t after ~t ~s ~n operation. 

(b) Organization ~s the mechanism of 
m~agement. It ~s that functioh o f m~nagement 
tkat actually sets up the enterpnss, selects 
the equ~pnmnt, plaus the arrangement of the 
plant, selects the personnel and type depart- 
merits Gnd speclf~es the relat~ona that shall 
exist between ~ndivlduals and departments~ It 
prescribes the relations ~hat shall exist between 
departments as well as of ~nd~vldu~Is ~ith~n each 
department. Organization ar~ department~zat~on 
are not synonomous~ A DeDartment ~s s~mply an 
enlargel ~nd~v~d~al. fm enterprise m~y be very 
~ell department~zed but poorly organized. 

(c) A dm~n!strat~on or d~rect~(m ~s that 
function of m~agement ~h~ch actually executes 
or carrles out the objects for which th~ en~er- 
pr~se ~s organ~ze~. It ~n~t~ates the v~ork to 
be performed, sees that the personnel ~s f~tted 
to tl~e v~rk and trained to opmrate properly, and? 
~n general, cares for th~ everyday routine neces- 
sary to ~nsure that me~, materials and equipment 
are functioning p~operly toward the desired end. 
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(dl Systo_~ zs the mech~nlsm of admzza~tr~tzon by 
v~hzch the offortB of all men anC departnents ~re co- 
ordzn~ted. I~ zncludos the ~r~tten documents through 
~hzch all orders ~d znstructzons rare zssuod and ~ll 
records of perfornance are obt~znod~ It zncludes ~ll 
reports of m~nagors ancl n~y zncluda commzttee and other 
coordzn~tzve z~Yluonees. Sznco systen zs regulatory 
• n ~ts effect, ~t nust ~l~a#s be applied w~th c~re, 
otherwlse zt may act ~s a deterrent to p~oductzen~ or 
~s ~t ~s somet~nes s~d, "there may be too much 'red 
tape'." (Kzmball, p. 89). 

'%0 orEan~ze to m~nago; ~e m~ngge l~rgely 
through system". (Dmemer, p. 2~I. 

As zndustry p~ssed from the home to the factory, speczal- 
• zatzbn and divzszon of labor h~ve been ~xtended, ~nd as 
spcczal'or scientific kno~¢ledgo ~as become mo~e and more nec- 
essary, the szmple relatzons ~hzch ex~ste~ b~tween master and 
man, a fe~ centuries ago, have been replaced I~ admznzstratlve, 
planning cad constructive dep~rtnent~zat~on, the coordznatzon 
of which has becone a study ~n ~tself. 

No t~o zndL~trzes can ~e org~nzzed and operated zu ex- 
actly the ssme w~y. Our brzmary znt~rest zs to ~scertazn 
what prznczples of org~uzzatzon have been evolved by mc~en- 
tzfzc mau~gement whlch ~re applzcabl~ tO the problems of the 
~rmy. 

~. ~Ye~ O~ n~ms~{[~ OR~m~T~O~. 

Four k~nds of zndustr~l organlz~tzon h~ve been evolved. 
These ~re zn chronologzc~l order of thezT development. 

Fzrst - Line or ~zlz~ary (Ch~rt No. l) 
~econd - Lzne and Staff - E~erson (Ch~r~ No. ~I 
Thzrd - Functzon~l - T~ylor (Chart No. Z) 

Fourth - Commzttee (Ch~rt No. 4~ 

1. Line or l~111tarT (Chart No, l )  
As note~ zn the begznnzng ef thzs lecture, mz]ztary 

organlzatlonezs the oldest fo~m of coeperatzve effort kno~n 
t6 ma~. The world ~as already old when ~bses led the Jeers 
o~t of thelr bondage zn Egjpt - one of the greatest mzlltary 
explolts In hlstory. Requzrlng a prayerful ~Ily, he had 
mantled the d~ughter of Jethro, King of ~he K~dlanltes. ~hen 
~oses had safely Insured the p~ssago of ,he Red Sea, hls 
f~ther-zn-law vlslted hlm at hzs headquarters. On the follow~ 
zng d~y Jethro saw ~oses sfttln~ from mornlng untzl evening 
llsten~ng to the petty troubles of the Je~s and he sazd to 
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him, "The .throng that thou doo~t xs not good. Thou wxlst 
surely wear a%~ay, both thoh, ~d th~s people theft ~s ~,~th 
thee; for th~s th~ng ~s too heaw~ ~ for thee, thou are not 
~ble to perform ~t thyself ~loue~" }{e ndwsod ~hm to 
select ~ble men as lea~rs end g~ve the ~ows a m~l~tary 
organ~z~tlon. ~oses folloued his ~dv~ce, as ~t xs re- 
corded. "And ~{oses chose ~blo men out of all Israel, 
and made them heads over t~o poonle, rulers of thousands, 
rulers of hundreds, rulers of f~fb~es, ar~l rulers of tens. 
l~nd they ~udg~d %he people at all seasons, the h~rd causes 
they brought unto }~osos~ but every sm~ll m~ttor they 
Dudged tl~emsclvos," (b~xodus 18, 25-261. (See Chart No. 5). 
%~th the m~l~tary and social organization thus formed on 
the advice of h~s father-in-law, the Jerks under Moses and 
h~s successors fought their wa~ b~ck to the laud of their 
fathers ~;h~ch they had lookad upon as theirs s~nco the 
days o f Abraham~ 

The advautages of the m~l~tary type of organization 
aro 

(~) An execut~ve W~th doc~d~ng po~ers ~s provided at 
~ll points of an o~gan~zat~cn ~here action must be taken. 

(b) The rosponslblllty of every posltlon IS fully 
~nd e~rofq~ll# outllnodo 

(c) The dUtlcE of the varlous organlzatlon posltlons 
Gro made to conform satlsfactorlly with the ablllty of 
those sho~aq tQ fll~ them ~ftor the best posslble cnolce 
has been made of ava11~blo men. 

(~) No person ~s ma~o subordinate to -tree or~more 
others, ~f xt can be avoldod. 

(e) T~e po~cr to d~sc~pl~nc men in any dep~%rtmeat 
• s allotted to rest ~u the honds of the offmG~l ~%o o ~s 
held responsible for results. 

(f) bherevcr responsibility ~s placed, suff~c~ent 
~%%%t~or~ty to csrry out the ~ork must Nellow. 

(g) The dutles of the m0mbers of the organlzatlon 
are dlstrlbuted so that unequal loadlng ~s avolded. 

(Penn State - p. 5) 

The st~ictly mlllt~ry type of 0rGan~zatlon, hold- 
over, has been found unworkable ~n th%- development of 
modern arml~s. In indust/~j th0 dlsadva~ages of strlctly 
military or hne organization D~ve becomQ p~rt~cularly 
prone uncoci. 
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"The advantage of thls form of org~ulzation~ so far as 
dl~clpllnG IS conceraed, ~s man~fost. The dutlos and roS- 
ponslbllltlos of each man are clocrly def~ued and no mlstu%- 
dorstand~ng need ar~se ~.s to each man's sphere of act~v~t~. 
It has. ho~over, grave llm~tat~ons ~ud~ because of these, 
pure m~lltary organization ~s no longer ~ound in undertaklngs 
of an,j size or complexlty° As pleats have grov, n in m~gnltude 
thls system tends Invarl~bly to load up a few men to the 
breaking poznt w~th a vazlety of dutlas, s~nce the number 
of 6xocatlves on any one level ~s llmlted~ It tends also, 
therefore~ to crude methods, slnGo fe%~ men can do several 
th~ngs and do them ~oll, l~rtlcularly if these dutles are 
decidedly dlfforent ~n charac~er~ Thus ~f t~ke superintend- 
ent undertakes, as he formerl# d~d, to be both administrator 
and chief designer he ~s not l~kely to be a great success ~n 
e~ther capaclty~ as these dutles~call for characteristics 
not usually combined ~n one man. The ~nstruct~ons g~ven to 
• nd~v~dual workmen regarding the prosecution of the work are 
necessarily mea~er~ Ospec~ally ~f the work ~s varled, hence 
rehance must be placed, to a large extent, in the knowledge 
and sk~ll of the workman, f~d lastly, th~s form of organ~za- 
tlon tends to make the success of the undortsl~ag depend, to 
a large extent, on the ability of a few strong men, the loss 
of any one of whom would be very ~everely felt. ~he m~lltary 
system has, therefore, seldom existed ~n a pure form even ~n 
mll~t~ry organizations, except ~here tae number of men ~n- 
volve~ was small and the scope of the scientific bas~s of 
the und~rtaknng na~ro~, ~s ~s sometimes the case ~n slmple 
continuous processes," (Kimball, p. 95]. 

2. L~ne and Staff Organization (Chart No. 21 
f~ mner~cau eng~r~eer. Mr~ Harr~ngton Emer~on~ 

educated ~n both German and French schools, was ra Europe 
during the France-Prussian w~. He was profoundly ~mpressed 
~th the efficiency of the German war ~ch~ne. He saw the 
K~ng of Prussia %~th three members of a great plau~mg staff, 
v~z~ B~s~lark~ the Chancellor, plarn~ng for d~plom~cy~ Von 
~oltke, the Chief of Staff, pls~%n~ng for the orga~l~at~on 
~nd training of the Army, aud Von ~oon, the ~n~ster of War, 
planning for the mob~lizat~on ~nd supply of the Army, traus- 
f~r the hegemony of Europe from the French to the Germans. 
The French planned to mobilize ~n n~noteon days and required 

t~,enty-one. They %~cre th~refor~ ~ghty-slx (86%) percent 
eff~c~ento Von I~Ioltke had plan~ d to moo~llze in e~ghtoen 
days ~e~ ~m d~d, thereby demonstrating one hundred [lO0~) 
percent efficiency. Forty-five days after the ~eclarat~on 
of w~r, Napoleon III, %~h all the prestlge of h~s name, 
surrenderea at Sedan and become a prisoner of ~ar. Emerson 
l~ved to see the German mathods copled b# the Japanese, ~ho 
~n t~o %~ars ~n a s~ngle genarat~on brou~at their country 



from foud&l~sm to ~ r~a~ among ~he so-called po~,crs of 
the f~rst class. His stud~os lead h~m to agply the 
principles of St~ff Plon~,~hg ~hlch had been so strongl# 
oxompl~fled by the Germans §o The problems of !ndustr~. 
Ke belxeved that e~ch ~c~ory should ~vo a staff and 
he recommended three branches, ~s follows: 

(a) Ln Order-of-~'or1~ Bureau to dotermlne ~&at 
~ork should be done next. 

(bJ A RoU%~ng Buro~u to determine ~hero xt 
,should be done; 

(c) In~ Instructxon-Standard Bureau ~0 dotermxno 
how ~t should be done. 

In order that ~ Line ~rd St~ff orgen~z~t~on sn~ll 
work efficiently, Dmorson la~d down those principles. 

'Line and Staff cannot be ~erm~tted to work 
uncontrolled° The l~ne of a~t o_~ ~i ~s arrogant 
~n ~ts igaoranco~ The l~no of kno~.,lcd~o ~_s arro- 
gant v~th ~ts au~horlt~. ~vc~y ~eclo]~st in 
some br~nch of kno~;led&e t~h~s h~s-o~,m panace~ 
all LmDortauto The s~rong o;ocat~ve ~,ho can con- 
trol, ~6just and h~_r_mo~!z__qo must ru~e over bot~ 
llne n~d staff." (Penn-Stets, p. lO)~ 

It iS seldom ~osslble for a man trained in on6 
language to intorDrot another v~ithi~solate accuracy~ 
~merson apparently conceived the erroneous ide~ ~hat 
the success of the German Gonor~l 3taif i~ss c~uo to 
the fact that it ~ as crGitod~for the 9urpcse of fur- 
nisning o~qoGrt ~clj~hT~. Ko apparo~tl# fai~o~ to 
understomd th ~t it ~es ~lso ~n ~onc# of con~nand for 
the purpose of assisting in the exercise of au%horlty. 
It ~,lll be noted in the qt~ot~tlon just given from 
Dmerson that he spo~s of th6 necessity for a stlong 
executive to "h~imon]ze" llne ~ncl ~aff~ Harmony, 
io6o, team ~ork - m~y b'e produced for z t~mo by good- 

Ind,z s ~ ry fellowshlp bat there comes a tlnlo in both ~ * 

and +he Army ~hen h~rmony must be secured by the 
exerc~o &~ &~thorlty ~01oue. In the detorms~on of 
when, ~o~, and to v~h~t extent exore~e of au~Dr~t~ ~s 
requ~rca to hrxng ~b~at tecm-~,ork, lxcs the genius of 
ieadershzloo It must be bo~no ~n mxnd%~ h@,evuz, thot 
there ~s much more c~o~oerz+~qn ~nono~ non in %ndastr~al 
plants tha~ ~horo ~ ~n fhe Army. Th~s does not om~se 
primarily fror~ the f~ ct thht ~l~tary men gro~, up 
under an ~utocrat~c syst~n of control, They must be 
ready to f~t into any cohm~nd (whether l~ne or staff) 
~r4~here ana a_!t a~%y t~me~ regardless of ~hethcr they 
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~ro &cquaantod personally ~xth other members th6rooT, or not~ 
Zach ~ndustry, on the other haul, d~ffcrs from every other 
~ndustry and ~t members, thru yea~-s of ~soc~tion, got to 
knov the "personal equation" of all those about them. The 
~rmy must, therefore, rely prnn~rxly upon s~te~ and not 
upon ind~y~du~l&t/[ for ~ts organization. ~uch better re- 
sults c~n be obtained ~n ~ command ~cre ~ll are acquainted 
but, osDec~ally ~n t~mo of ~;ar, the 9orsonnel of e~ery com- 
qand changes too rapidly t~ build up ~ organization de- 
9endent upon personal rel~t ~onsh~p alone. 

(l~ote There ~s another type of orghn~zatxon ~ome- 
t~mes referred to as the "dopartmont&l" type, 
but ~t xs not sufficiently dzst~nct to bo 
g~ven ordinarily ~ s~p~rato classification. 
It ~s o~sed upon group spec~l~z~t~on, ~n 
which a foren~n ~nd h~s gang, selected and 
traxnod for their special ~ut~os, have en- 
txro charge of certazn subd~vxs~ons of 
v~r~ous opcr~t~ons I • 

~4h~le the L~no ~ud Staff Organization is the one no~ 
generally accepted as correct by ~ndustnal plants, the staff 
h~s boon g~ven po~;or not 9ossossed by Dmerson's original con- 
cept~on of ~t, but a~ded by Ta~lor ~,hoso contribution ~o 

~,~ll now discuss. 

3. 9_kmctiQnal Or~anlz~tlpn (Chart ~o. 31. 
Dr. ~redenck J° Taylor, ~ho rose from laborer 

in the Mldvale Steel plaut to Chlcf Englne~r in slx yo~zs 
percelved ~hat he consldcrod ~ ~,oo/~ucss ~n th~ Line ~nd Staff 
Org~n~z~tlon as suggested oj F~rsono Thls le~d hlm to offer 
hls idea of Functlonal Control~ '~e sa~; that if ~ hlghly 
pald speclallzed staff ~ere to glve only 'adw_ce' to the 
Line, ~ gre~t deal of a&vxce v;oula be ~;~sted. There are 
alv~ys stubborn leaders ~ho ~lll not llsten to advlce° Dr. 
Tailor, therefore, pl&ced nls st~If speclallsts in oontsot 
~Ith the llno and g~vo them m~nd~to~[, po~er xn regard to 
their l~rt~cul~%r functions. For ~nstanc~, he ~ould place 
an ~nspector darectly ~n contact ~v~th the man ~n the shop, 
but ~th the authority concerning the funct ~on of ~nspec- 
t~on ~hxch ~vas even hxgher than the man's ovn forem~n or 
"g~ng boss", as Ta~lor c&lled h~m. Ta~lor took the ~ob 
of an ordinary foreman, broke ~t dov~n ~nto e~ght separate 
~obs or functions and made o~ch man ~n charge of ~ funotxon 
a new k~nd of foro~n. The man ~n charge of a~y lo~tLcular 
function had charge of ~t throughout the factory. In other 
~ords, a m~n setting routes ~voald do th~s all over the f~c- 
tory ~nstead of each ~ndx-~dual foremoa d~ek~r~ng ~nd set- 
ting rates for h~s own gr~oup of mon~ H~s functional fore- 
men became staff spec~a/~sts, but the# had mandatory po~er 
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• nstead of adv~sor~ pop,or. In th~s w~y their ~dv~oo was 
certain to be carried out." (Penn-State, p. I0). Th~s 
may be unders%0~d ~%e~ ~ ~for~nce to Ch~rt No. 3. 
In th~ part~cu!~# ~Ad~ISSry ~et us sa~ ~t has been found 

e~ 

that a gupc~ntonde~t e~ production does not possess 
sufficient spOc~al~zed know,ledge to deal ~th tim en- 
g~noenng and chemical prebl~ms ~nvolvod ~n ~roduct~on. 
Therefore an engineer and a chemist have boon adde~ to 
the Staff, each of whom ~s competent to g~ve order~ to 
the foremau as to m~tters under h~s charge. It w~ll, 
therefore, be noted that each foreman has three bosses. 
S~m~larly each foreman ~m~r the Taylor sj~tom v~as made 
a ~peo~l~st so that each of the ~¢orkmcn ~nd~catod on 
th~s Chart ~oul~ have four bosses. Th~s ~vas one of tl~ 
ma~n ~eaknossos of the Taylor system ~ch Mr. Henry 
L. Gantt, ores of Taylor's ass~stant~, saw and endeavored 
to correct by stopp~ng funct~onal~zat~on ~vAth the "gang 
boss" ~or shop foreman,- leaving each "gang boss" supreme 
over his workers. He felt that @unct~onal~zat~on should 
cease at the point w~cre the education and ~ntelllgence 
of th~ man ~n the f~etor# ~voula not permit lum to carry 
out ~nstruct~ons from more than one source. ~he fore- 
~man being h~ghcr up ~n the scale could t~ndsrstand con- 
ditlons and there was loss cc~flact of authority. Not 
so, however, ~wth the laborers who were confused ~f 
they received ~nstruc%~cns fram more than om~ source. 

" Gantt's mod~f~cat~oh of the Taylor system conb~nes the 
ad%ran~}g~s of t h~ '~i~l~tary", "L~ne and St~ff" and "Taylor" 
mystemso Advocates of the system of pure functxonal con- 

- trol, ho~eve~, claim that under xtthe o~ht functional 
foremen are nOt "bosses" but "teachers" to ~nstruct the 
~en h~v to produce more and earn more. 

Dr. Tajlor dles a d~scouraged m~1 in 1915. ~e 
found hlmself o}posed both by management and by labor. 
In hls book "Shop N[una~oment" he states that the prln- 
c~pal obstacles In the way of sclentlflc m~magemm~t ~re 

(a} "Soldlbrlng" hY the ~orkers~ thls belng 
due to (i) agnorauce, (2J ~ntcntlon~l, thru fe~r of 
reduction o± p~ece rates or of over-product~on and 
the employe~s' WWork~n~ themselves out of a job".. 

(b) Ignorance of the m~mag~ement. (Dlemor, p. 191). 

The publlshors of the ~mer~cau •agazlne prlnted 
sorlally In its issues of March, Apn, l, ~ay, 1911, a 
group of papers on the Prlnclplos of Sclentlflc Mauago- 
ment, by Fredur ~ck ~. Taylor. A~ the rost~ it hundreds 
of letters came te the publlsher ~the magazlne from 
all over the v~orld mentlon~ng obstacles and objections, 
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Dr. T%ylor %urne@ these letters over to ~ ~ro Frank B. G~lbrcth 
~ho aus~cro~ ~ them ~n a sm~ll and very ~utorest~ng book 
~,r~tten ~or the general pubhc entitled 'A Primer of oc~en- 
t~f~c ~anagoment". In goner~l, ~he obst~,clos ma~ be classi- 

fied ~s:- 

'(~I Objections by the proprietorship. 
(I) It ~nvolvos too h~gh an overhead-or 

m~nufacturuns expense o 
(2) It d~s6rgan~zcs ~ell~establ~shed relations. 
(3~ Lmployeo~ ~tudy~ng ~bout the mothoas of 

sc~ont~f~ managomon~ ~ll become d~scon- 
tenied w~th actual cond~t~ons~ 

(b) Objections by employ6es. ~, 
{i) It ~s~hum~l~atln@ te h~ve ~ man stand over 

(2) ~orking under stan~ard~zod ~nstruct~ons 
- ~ throttles ~n~t~atmVOo 
(3~ The employer having found out the m~ghcst 

possible s~c~d will cut the rate of pay. 
{4) Too many bosses. 
(5) Pay based on ~ndiv~dual ~or~t-~m contrary 

to the pr<nc~ple of col~oetxve bsrga~n~ng~ 
(D~omcr, p. 19S)~ 

Taylor was ~n a~vance Of hls tlme an@ in h~ mnthuSlasm 
probably fa~led to recllzo the length of t~e it ta~os to 
educate any group, ho~evOT intellggont, to ~ ne~ idoa~ Tha 
necessltj for mass productlon ~ur~ng the borld ~,ar vln~cated 
the essen~lal correctness of the prlnclplcs advo~atee~ b# hnn 
for the more off~olent~routlng of ~ork thru factories and 
ho~ to ~ncroaso productiOn'by both men uud machines. ~nd~Ican 
labor has no~ completely accopte~ the pnncl ple that to ret~In 
thelr present hlgh stamd~rd of !ivlng, they must ~ccept the 
~dopt~on of those efflclency methods ~%ich increa~e 9roductlon- 
Llth m~ncgement and l~bor thus committed to the pnnc~ples of 
spec~l~z~t~on, ~.mer~can ~ndust~y has entered a ne~ and Lmpor- 
tant phase s~nce the ~;orla j~r. The ne~v er~ hog,ever, lays 
special stress upon one 9r~uc~ple ~hmch Taylor fmmled to empha- 
size suff~cmontly, v~z~, the fact that man ~s the osscntmal 
th~ng ~n ~ndustry and that mcch~nes are h~s tools. In other 
~ords, he f~d to lay sufficient emph~sls on h~tman psychology. 
At the same t~me ~@ mast be remo~bozed t~%t hms theory of com- 
plete functional organmza~onhad to be modified oy Gantt and 
fa~led completely ~heu applied to the orgc~q~z~t~on of our Ord- 
nance Department during the ~;orld ~ar, ~s w~ll be explained 
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4. Commztto 00r~nlzatlon (Cn~qrt No. 4), 
Thls form is never used by itself alone, but 

• n comb~natlon~,xth one o~ ~o other throe typos. It ~s 
merely sn Gmpl~ficatzon of one of them. Committees arc 
mGde up of ~verkmen for the most p~rt, ~Ithough foremen 
aJ~d other representatives of the m~n~gomont are often 
represented. The first idea of committee organization 
~as to look aftdr safety cond~tlor~ ~n factories. 2m 
or~ of Safety Appl~ano9 la~s followed the ~ntroduct~on 
of these committees. From such commltte0s others dosl- 
xng w~th the health of ~nployoos quickly follov~od. Other 
commzttecs found useful ~9o. The Suggestions Co~muttee, 
tkru ~kh~ch prizes are offered to v~rkmen for the most 
valuable suggestions for ~mprovemont xn plants. The suc- 
cess of such a Committee depends upon ~othcr the com- 
mittee p~ssos upon the suggestion and not the rm%nagemont. 
Dach man thinks h~s o~n ~doa ~s ~vonderful and xf the 
management turns h~m dowry, ~t may affect his loi~ity, but 
he v;~ll fool dlfferontly xf turned down by ~ committee of 
h~s felle~-workers. The Compl~int Committee passes upon 
compl~nts regurd~ng ~#ork~ng condlt~ons o~ the d~schargo 
of employees. 2~n educational commzttee mQy psss upon the 
best means of ~nstruct~ng ~,orkers for thezr tGsks. The 
list n~ght be ~ndefxn~toly extended. The ~dea of con- 
n~t~oo representation of .~orluuon ~s G development of the 
domocrat~sztlon of ~ndustry. It xs the f~ncrlcau reply 
to SOClal~sm, communism and slmxlar social evils, but 
the Committee system mmy be carried to an ~xtrome. "L~ko 
dynamite, ~t ~s a d~ngorous th~ng %~Ith %~h~ch to play. 
Vholo factories have been organized under variations of 
th~s plan ~s industrial democrac~6s. Some of these h~vo 
been successful, but a grc-t many nero 1~vo fa~led. 
There xs an old proverb ~bout letting ~ c~mel put his 
he~d ~n the tent and tn~ first thzng you ~nov~ he ~ll be 
the whole wQy xn and ~v~ll ~bave shoved you out. " (Penn- 

State, p. i~. 

Summa~izlng the questlon of organization, it must 
be understood that no two industries are organized ~%long 
exactly the s~ne ilnos, but that the most successful ones 
combine the best prxncleles Involved in the four typlc~l 
kings of organlzatlons above doscrlbed. The llne or 
military orgamz~tlom bGlng the oldest, simplest and 
strongest im the bas~s of all. T~hru the influence of 
Emerson znd oth~rs, a st~ff ~;~s added for the purpose of 
plaunlng. Taylor a~ ~hAt the staff suggested by Dmerson 
dld not have sufflclent power of control to see th~.t zts 
plans ~ere c~ned out, but he probably made the mlst~ke 
of carryzng functl0n~llzstlon too fo~r; Gantt endeavored 
to correct thls by llmltlng functlonal organlz~tlon to 
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the higher executlves. F~nall} the xngroductlon of com 
~itte£s (mostly of ~orkmen) ma~ks ~ ne~ phase in the domo- 
crct~zat~on of industry. The lina 0rga~iz~t~on ]eprgscnts 
the extreme in autocratic control ~not, ho~ over, to be con- 
fused ~ith irrospons~blo or duspot~o authority) ~nd hence 
xs most suitable to m~lltary requ~romonts~ The committee 
form of org%nlzatlon represents Sic extreme in the domo- 
cratzzatzon of industry. \,her0 suitably modi~zed (~s in 
tnc "suggostlnn" system) ~t n~y become os~oc~ly v~luable° 
In 1916 the ~astm~n Company h~v~ng 4,500 employees in their 
Rochester plants rocelvod 2,D00 suggestions for imgrovemont 
of ~,h~ch 1,000 ~¢oro adoptDd. 

(a) As to Types of O~g~nization • 
Our t, o greatest w~rs had important effects upon 

our zndustri~l orgDn~zat~n and dev~lopmont. The Civil %~r 
developed the sjstom of intorchaa~oabil~ty ~n manufacturing, 
m~kxng remote assombl~ggs posslblo~ The turret lathe was 
thus =~ry largel~ rcsponslblo for the gre~t ~ndustnal de- 
velopment of the last half of the Nxnotoenth Century. The 
orld ~{ar gave a pocketful ~mpetus to qum~tlty productlon 

~hile the acutanoss of the labor s~tuation brought nmn~ge- 
munt to a~opt a more conciliatory attltudo to~,ard ~orkmon. 
The result of the adoptlon by l~bor of the prlnclplo of quan- 
tity production, an~_ by n~%uagament of the prlnc~plo of the 
"squ~ro deal" accounts very largely for the prcoent indus- 
txx~l propperlty of the Unltod States. 

"Th~ modern zndustrl~2 tendency is to~,ard ~croaso in 
szzc of csta~lzshments, spccx~l~zatzon by executives, stand- 
ard~z~tlon of spoc~fzca~$ons and tygos, extreme dzvzszon of 
l~bo~ and the adopt~0n of the pnDciplos o~ sczentlflc 
management" - (~$mball)o ~ho last montzonod tendency is 
merely the ap~pl~c~tlon of ~nslytlcal methods to zncrease the 
quantity and the quality of output, ~ result of brlnghn~ 
msnds traln6d zn the exact sclsnce of mathematics ~d en- 
glnoor~ng to boar on the problems of ~ndustry° 

The present tonaoncy is toward a "four-column" type 
of orgau~zatlon In i ~amch exocutlvcs bcm~ the reL%tlon to 
each othor of the l~no-~%nd-st~ff princ~ple, comblnod ~th 
functlonallzstlon ~h the shops, elthcr i~ the pure form 
advoc~ted by T~ylor (see bolo~J under "Plsnn~ug ~') or the 
proposed modlflcatmon by G~rtt, Some arl~oc~te that the 
four Ohlof oxecutlves reportlng to ~ho General Manager 
should be the (1) Treasurer or Comptroller, (2) %~orks 
~lan~gcr, (31 Sales ~an~g~r end (4) Porso nol Man~gGr. 
(See Charts No. 6(a) and (b) I. Others, l~ylng ~oss stress 
on personnel and more on f~naucc, recommdnd that these 
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executives by the (ii Tr~sure~, (~. ~orks ~[anagor, (Z) 
S~les ~auag~r, and (4) Comptroller (~e Ch&rt No. 7). 
It must be ~l%~ays bc~a~_~n m~nd~ hc~evo~ th.~t eh~rts 
of orgauxzGt~on moon b~ ~ 1~t~le &~nce they tend to load 
to "w~tor-t~ht" conga~we~ts on< thct ma~5~ pl&nts ~ll 
not permit them to be a~u ~t ~ll~ Fgr pUrDOSCS of stud;v, 
ho~,ever, they are u~ofu! ~ s~cw~ng the ~_co~ct~c~l, ro- 
l~tzonshxp bet~;een the w~ous executives c~nd departments. 
"0rg~n~t~on" ~s ~ ~c~ence ~s no%~o ~her6 are hu~drod 
good ~dm~n~strators for ore good orgoa~zcro'" (E~nc). 
"Principles applied b~f mediocre men are more pgwerful for 
good th~n the spasmod~o ~iounde;ang of unusu~ll# ~re~t 
men. The barn~y~rd ~ooster ~hen chased gron~ h~s dung-'h~l~ 
flutters strenuous~v ~ut no~ eff~c~entlj; Th~ ~gle so~r- 
~ng for hours ~n the sunlight ~v~thout f±app~qg e uxng ~s 
e~ff~c~ent but not stren~gu~". (~nerson). 

(b) ~s to Plau~ing: 
Science ~s olcss~f~od knowlc~4~oo A& h6reto- 

fore noted, the scientific method of eppromch~ng 
problem zs. (ist) to record d~t~ ~2nd) 8educe laws; (Zra) 
predict future phenomena, Industry, ~n order to surwve, 
must be able to ~nterpret the fu~u~ e. end to io%an xts 
~,ork so as to ~nsurc max~mttm production ~t ~ m±nlmtLm cost. 
Plannnqg, therefore, .%es come to be recognized ~s ~n im- 
portant ~nd necossaz# fe~tu~o ~of ~n~gemento "The General 
~lan~er n~st forecast future trcde l~bor ~nd m~rket con- 
dxt~ons from h~s knov~lodge ~nd study of the st~txst~cs 
of the ~ndustry ~n question. He must shape the future 
~ol~c~cs of the bus~re~ss so ~s to m~ke them coincide wxth 
the w~shos of th~ ~xrectors. He ~ust devise Improved 
megl~ods of management, assisted n~ th~-s wa~ by h~s pr~n- 
c~p~l subordinates." (D~omer, p. 9Z). 

C~mprehanslve pl~nn±ng in an industr~l 91~nt involves: 

(I) Finances 
(2) ~alos 
(Z} Productlon 
(&) Labor 
(5) Plant 

Ch~rt No. 8 zllustrates all the vsrzous phases o± plaunzng 
• n o~u industrlal orgau~zat10n. It Is necessary to appre- 
elate the Importance of plam~ing end eapeci{lly to under- 
stan& t1~e d~fferonco bet~een planning and operations. They 
really requlre two d~fferon~ tyges of mlnd. Some ~icn sro 
glftod ~ith iol~nlug mlr~s end prefer thls ~ t~p0 of ~,ork, 
oth~rs prefer to deal %~th the problems of oDor~t~on ond 
are mor~ interested the~o~n. The essen%~l th~ to remember, 
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he',over, ~s that no [q~n can plan ~nnd oecr~tto at the same t~mo~ 
Thas ~s the gre~%test ~eakness of th~ L~ne or ~l~t~ry tyee 
of organization. Every n~n ~n t~e h~erarchy of comman( ~ ~s 
faced constantly v;~th the nccess~tj for operating, reco~v- 
• ng orders from n~s ~mmcdaete superior and transmitting 
tncn to h~s subord~n~ tes. If he permits administration to 
be completely engrossed ~th these opcr~%t~ons, then he has 

no t~me to th~k ahead or to 91~n for the future and th~s 
mu~t be ~ccompl~shed for h~m b~ some st~ff off&car especially 
p~cked for theft purpose. The f~rst l~ne officer had no staff 
because he could do everything h~mself° Th~s condition no 
longer exists ~n any m~l~t~ry co~,nand !~rgor than a cow,party. 
~s soon ~s a commander has to d~rect the ~;ork of off~cers 
xnste~d of soldiers, duties becoue so conelex t}~%t he mu~t 
have one or nero ~ssxstants to h~ndle such protloms as per- 
sonnol, traxn~ng, supply, etc. Th~ l~rgcr the command the 
more complex become the v~nous functxons ~ch must be 
handled by the staff. Ch~rt No. 9 sho~s the method proposed 
by Taylor for s~aratxng the planning ~ork in the off~ce re- 
lating to any specified 3ob from the operations ~n the shop. 
In the plannxng group he ~e~x~ed (ll an ordor-of-~,ork man 
w~th po~er to dec~de ~ ~ork should be done next and the 
routing of all ~ork thmu the shop, (2| an xnstruct~on cnzd 
man ~ho places detaxled xnstructxons on the card d~rcctxng 
the worl~nan how to do each job; (3) a txmo-o~d-cost mau who 
computes the ~vages and bonuses earned by the %~orkmen~ there- 
by g~v~ng the cost dep~rtment accurate d~ta as to profits, 
and (4) G shop dxscxpl~nar~au ~vho slono h~s power to suspend 
or d~schargo employees. (Re may ~iso be g~ven the right to 
hxre theml • 

In the oper~tlng group he placed (1) the gang boss ~10 
assembles ~n advance the tools on~ ~%terl~ls required ~nd 
sees theft the workmen ~rr~ve on t~me, e~c~ one being notified 
in ~dvance ~here hls next ~ork is to be done, (2) the speed 
boss (a term ~ich was reseons~ble for much of the o~pos~t~on 
to Taylor's system - now superseded nu some factories by the 
tltle "schedule boss") v@Aa sees that the operations ~re per- 
fonmed ~ccord~ng to the Lnstructlons on the card, (3) rep~r 
boss who has charge of the maintenance of 811 n~ch~nes ~n the 
shop and (4} the ~nspector ~ho 9asses f~n~l judgment on the 
work, sees that there are no defects of natcr~al and then 
p~sses ~t on to the noxt operation or to the assembling or 
sh~pp~ng re om. 

~.iI of us ~ro famlhar ~th the ewls fromwh~ch the 
Lrrkv su~fers as the result of a failure In the past to plan 
~ithln the Tar Department~ ~,e thus have deeots ~d arsenals 
located ~wthout regard to ~ndustry. ~e have houslng condl- 
tlons dlctatlng the loc~tlon of the Army in places v21Gre It 
should not be. ~e are handicapeod for lack of funds because 
these th~ngs ~h~ch should h~ve been planned for years ~go re- 
quire expenditures from currant ~peroprlat~ons° 
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"L suporfzca~l ~<ominat~on of pl~nnang nothog~s 
frequently m~slcads proerlotors, nauagcrs ~d su~ooran- 
tendonts ~ccustor~s'd to tradat~onal ~Dtho~s into forming 
the oeanzon that planning rnc~s oxceodangly hagh owr- 
hoa~l expense, In ~ctu~l ~r~ctaco, ho~,ovcr, ~t h~s 
resulted an re~rk~blo ancre~sod product~o~ ~th the 
s~mo number of men and n~ch~nos. " (D~mmor, p. 109). 

/ 

Probably the best cxo~rplo of pl~nnamg ~n the United 
States as that follo~Jo~ by the subsadaary coreo~t~ons of 
the ~uerac~ Telephone o~ Telegraph Conpom~. The Enganoor- 
~ng Department of every telephone corporation ~s ~l~ays 
plsanang ten years ~n a~v~nce. The necessity for th~s 
as ~pp~ront. The average f~nor~o~n expects to be ~blo to 
buald a house auywherc he v~sh~s and ~od~toly n~vo 
telephone anstolled an ~t, II tolophono companies do 
not autac~p~to ~t least ton yo~rs ~n ~dv~nco, not only 
the normal gro~th of a caty, but espoc~ally the daroctaon 
of that gro%th, ~t w~ll not oo able to ~nst~ll ~ts trunk 
l~nes aud central effaces an tLmo to keep an stop ~,~th 
real estate developmont~. We ~rc accustomed to sceang 
c~ty streets du~ up and rop~vcd becsuso somebody ~n the 
C~ty Hall forgot something and dad not plan an advance, 
~ut ~ndustrasi org~n~z~taons ~ho ~ust p~y davzdonds h~ve 
no taxpayers to f~ll bsck on to enable them to ~ndulgo 
In sl/oh itlxuraos. 

Planning as the only ~v~y by ~h~ch ~ndustry can pay 
d~vadends. In the ~rn~y ~t ~s consp~cuotm by ~ts ~bsonc~. 
To be efficient, the Lrmy m~st plan (1) ho~ to o r ~ ,  
(21 ho~ to !e~at%ze and (31 ho~ to Suoorv~so. F~luro 
of any of those ~J~ll result ~n d~s~stcr ~hen confronted 
~ath the emergency of ~J~r. 

IV. D~I~fJ~DNT~L vs DIVISIOI~J~ T~VP~ III P~.ILR~tD 9RG?N 

P~llro~d org~naz~tlon is very smm11~r to that of thG 
~.rmy. Tee prlmo.ry reason for thls is, that just as ~J1th 
an rmy, oper~tlons ag~inst ~n onon%y an tame of ~v~r is 
the solo criterion of offac~ency, so ~mth a r~alro~d the 
solo Cratcrlon is ~hether tra1~Is, both ~ssongor and 
fromght, move ~s required. ~o n~y d~srogcrd tnc dmffl- 
culties of bulldlng the raalroad, both f!nancaal and 
cnganooran~, be may dlsr~g~rd how it obtains ate buslness 
and ~ttends to its legal ~ffaars, but the f~n~l ~ost of 
effmc~ncy as mrs capacity to move frclght ~d passengers. 

I 
~ll orgauazataon, ~hethor military or andustra~l, is 

colored ~ith the nGtaonal ch2ractcr~st~cs of the people 
~nvolvod, ~ath ~mor~c~ns, strong 9xecutave control and 
gre~t ~nata~tmve are n~t~anal char~ct~x ~st~cs. Those 
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~doas h~vo boon carraod ~nto the orgamz~tao~ of our railroads 
~,~th the result that the tendency ~n most of them has been to 
~aopt the d~v~s~onal, or mallt~ry, type of orgau~zat~sa rather 
than the departmental, or functaonal~ typc~ 8he character of 
our country roqulr~s long railroad lanos~ ~hereb# s~p~rat~ng 
men on the ground by great d~sta~.ces from men ~n the off~ce, 
Th~s has had much to do w~tn evolvxng tee prosen6 systons of 
railroad argan~z~t~on. The~Br~t~sh railroads are opornted 
very eff~c~ontl~f, handling a dense traffzc over ~ relatively 
sm~ll zrea. They have accordangly adopted ~o~y generally the 
dop~rt~nontal type of organization. H~b~ts of thought tend 
to become hat,oral. It xs ~ntcrost~i~g to note that tee Bntash 
supply orgea~za~aon for their troops an France folio%veal the 
dop%rtmental (functional) type of organazatacm ~th ~hach they 
%,ore familiar at home, but ~;ath expeditionary forces, operating 
~t great dastances from the Br~t~sh Isles such as in Mesopotanus, 
the tendency ~s toward the d~ws~enal (l~ne) org~niz~tzon ~;h~ch 
~e used ~n the A.E.F. The echelons of co:~mo~Ad na the Army have 
exact parallels xn railroad orgnaCzataon. Chart Nee lO shows 
the echelons of the Ponnsylvau~a l~Axlroad ~,ath their correspond- 
ing • .rmy executxves. It ~ll be noted that they are practically 
xdent~sal from the president of each orgomazat~on ~[own to the 
tr~ck ~alkor or the private ~n the ranks. It must be noted, 
of course, that railroad l~nos are fxxod ~n their location. 
The parallelasm therefore relates mere to the terrxtor~al rather 
than to the t~ct~cal organization of the ~rmy, yet ~t as ~ppl~- 
cable to both. Appendxx "L" contains a descnptxon of the 
usual departments found in every railroad. It ~s extracted 
from ~n ~rt~clo by I~h-. J.C. Clark ~n Mochgm~cal /~h~ganoorLug, 
the official journal of the 1~ner~can Society of ~eohauxcal 
~ngxr~erm, for M~d-Novomber, 1926 (Volume 48, No. lla)~ In 
order not to g~t confused ~th details, ho~vevcr, ~t w~ll be 
sufficient for the presmnt purpo~.e af we confane our attention 
entarely to three and~v~du~uls. 

The u~tlmate test for any raalroad organ~z~taon co~res 
~hon there Is a ~vrock on ~ho lane and it becomes necessary to 
fax the rcsponsibzllt~ therefor. Suppose, for example, a loco- 
potlve roundzng a curve leaves the r~ls. F1xlng rospnnslbllaty 
for the ~cc~dQnt demands upon the answer to throe questlons ~n- 
volvlng three separate departments- (~) ~las the speed roundlng 
the curve too great? If so, the 0poratang Department, or Dxvl- 
slonal Superintendent, is primarily anvolved. (~) Was the 
accldent due to defectave nechamcal equlpment, as for anstauce 
a bad v~eel? If so, the ~echauacal Department ~s reponslble. 
(3} Uas it duo to defQctlve track? If so, the ~lalntenance of 
%~ay Department v~as responslble. If the ~aster ~ochs~Ic in 
charge of the shops and the Chlef Engan~er ~n charge of ~aln- 
ten,nee of ~;ay are staff offacers aud rospons~blQ solely to 
the D~vis~onal Superxntenden~, than ~¢e have a d~vas~or~l type 
of orgsaazation. If, on the other head, the Nh%ster M~chan~c 
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reports through n~s o~a technical channels to the Super- 
Intendent of ~0t~vo Po~¢er and the Chief ~g~noer reports 
thru h~s technical c~ols to the head of the I~a~ntonance 
Of .ay Dopartnent, and they take orders only from their 
o~,~ tccl~nlcal ch~fs, then the road ~s organized on the 
dopaztment~l system. As ~n ~ii types of org.~n~zct~on, 
~hero ~s a borderland where the ~{aster ~lech~c and the 
Chief ~hglncer are regarde8 us staff officers for the pur- 
pose of fur]ush~ng acv~co to the Divisional Superintendent. 
In such a case v~e have the fam~lzar lzne and staff organl- 
zat~on and Lu such a r~lroad orgau~zat zon the ~las%or }lech- 
~n~c and the Chzef Dng~neer ~ould be responsible ~o the 
D~v~s~onal Sulrcrzntendent to see that trains hove. V~lle 
the dmv~s~onal typic of organization ~s the one most gener- 
all# adopted b~ ~nuoncan railroads, the dopartr~ntal system 
• s u~ed by a nut.bar of largo systems, notably t~%e NG~v York 
Central. Ho~evcr, ~n many of those ~orc the Departmental 
system zs ostenslbly used, ~ close ~nspect~on ~c~ll d~sclose 
the f~ct that they really operate on the 1Lue and staff 
pr~nclple. Charts No. ll and l~ sho~; the essential d~ffor- 
enco ~n the t~vo tjpes of organlzat~on. 

~m znterost~ng case of change from a departmental to 
a d~v~s~onal type of organzzat~on an~ back agaln to the 
departmental, ~s offered b# the Contralza Eastern Ra~lraad 
(a f~ct~ous name used for purpose of d~sgu~se). The 
syllabus of th~s case as ~eported ~n Harvard Bus~ness Ro- 
p~.rts, Volume 2, p~go 3, follovcs 

"I~ILRO~D O~GANIZ~2 ION - D~v~s~ onal 0 rgan!Z at z o n Subs ~tutod 
for Dop&~ tmontal • 

oeforo 1916 a razlro~d handllng dense frolght and 
passenger troff~c in ~ compact, densely 9opulated, ~ndus- 
trlal terrltory, operated under the dopartncntal plan. 
The throe contr~'l dep~rtments ~ere represented ~n each 
dlvzslon by co-~qual offzclals, a dlvlslon suponntondont 
~as zn charge of st~tlons, y~rds, and trains, a d~vlslon 
engineer ~as rosponslble for nalntonance of way and str~c- 
turcs, an@ a master r-nchan~c was ~n charge of mazutcnaucQ t 
of oqulpnent outsldo the gencm~l shops. In 1916 the rail- 
road changed to the dlwslonal pl~u of organ~zatlon whereby 
in each d~vlslon the supcrlntendent ~cas pl~cod In full 
charge; the ongzneor and master mech~mlc became h~s sub- 
ordinates. The dec~slon was made ~n an attempt to conform 
to the pollc~cs of soma other r~lroads, to develop the 
superzn~ondents for hlgher pos~t~ons, and to ~nprove th~ 
d~v~szonal esprit de corps. The superintendents' lack of 
techulcal training and the pressure of their own ~ork made 
the change unsuccessful". 



"I~ILR0.~D ORG~.NIZLTION - Dop~t,ucntul 0rg~nXzatl0 n R0~nstatod , 

In 1921, a t~mc of pecal~arly d~ffLcult opcr~.t~ng condi- 
tions, d r~'~lroad h~ndl~ng dense ±fought ~ud passangor traffic 
~n a conpact, aonScly populated ~ndustr~l torrxtory, recog- 
nized that the d~v~s~onal pl~n el orgamz~t~on ~o~tcd fxvo 
~c~rs before ~ns ~ot succcssfulo Tnc forr~r~ Dopartncnt~l plan 
whereby zn cach dlwslon th~ d~v~o~i supcr~_nloncont, @~vzs~on 
enhancer &n@ ~astcr ech-~uic had co-equal authority auc ~cre 
controlled d~rcctly b~ throe corrcspo~Icl~ng central departments, 
h ~ persisted xn fact despite thc official plaox~g of the @avx- 
slon super~ntende~ts ~n fuIl charge Df their C'lVlSlOnS. Be- 
cause those sapcr~utsndent~ had ~n~dequato tochnzcal t~:a~n~ng 
a ~  ,~oz heavily burdenc@ by tholr orag~nal duties, c~d because 
trio system ~vas relatively compact, the ra~lmoads rovortcd to 
tnc departmental orgom~zat~on but w~hh ~nstruct~o~s to offac~als 
,~h~ch ~o ld ~nta~n the a#v~ntagos of co opcr~t~ on Luhcrsnt ~n 
d~v~s~ onal organ~ zat~ One" 

%~hen the departmental organization ~2s restored, the chart 
sno~,cd a straight departmental ripe, yct the cxrcul~r (or@or) 
pl~cxng It ~n effect ~mpl~od a mo~f~c~t~on leaning to~Jard 
continuing the spirit of the d~vxs~on~l plan, Aftcr d~scuss~ng 
the purpose of the orgoa~zatlon and how ~uthor~ty was exl~Otcd 
to be enforced under ~t, the c~ruular stated, 

"General su~onn~@ndents and supor~ntenc~onts are rcspon- 
slblo to the publlc and to o G~cr jur~s~ctlons for all mattcls 
relatlng to servl~e, for tr~Ins of cvcry character, and for 
thc p~oper use and full protcctlon of the cow,party's propcrty. 
Iv, a~ntcna.uce engineers an@ ~ecnan~cal su2cr~nt~ndonts are st~ff 
officers of, and off~ce w~th, general super~ntondents. Dav~- 
s~on ei%glnocrs, master mechanics, d!VlSl(Y~l account~qts, d~vl- 
s~on storekeepers and captains of police are staff off~cers 
of, an@ off~ce w~th, a~v~s~or~ supcr~ntcn@ents. The rcspons~bx- 
l~ty of each to the gonert~l sur%rlnton~ents and to the sulocr- 
Intendents as that of d~reet cooperation ~d supporting service". 

It w~ll ~hus b~ soon that wh~t ~vas restored ~s zn realzty 
l~ne an~l staff org~u~zat~on. The comme~tar~ o~ the faculty 

of the Harvard Gra#~uate School of Bus~nass ~dm~nlstr~t~on on 
th~s case xs as follows~ 

"CO~MEh~f~Y Thls case glves an excellent backgrobu~d for 
d~scuss~on of the relatl~e merlts of the dlv~slonal plan and 
the departmental plan of operatlng organlzatlon. The dlvls~onal 
plan ~s used more extonslvely thsa the departmental, espec~ally 
on railroads h~vlng 3,000 or nozo miles of llnc. Notable among 
the exceptlons is the NG~; Yolk Central L1ne~ v~ich adheres to 
the departmental idea. The PmLusjlvaul~, Baltlmorc & Oh~o,~nd 
Drle, companlon trunk llnes, operate under the dlvlslon~l plan. 
In the case of smaller roads, the dep~rtmautml t~e of orgunl- 



"From the v~c~@o~nt of the c h~f oxocutave, t/~o 
greatest ~m~nastrat~vo ~roblen rudder the ~.op~t ent~l 
pl~n ~s to coOrdn~%te departne~tal ~ctavataes so th_t e cn 
department wall be conducted for the gooc ~ of tkc v#holc r~ther 
thou solely frou the s~ngle aop~rtnental v~cwpoant. The do- 
p~ztmental plan ord~ncraly ansuros ~ relatively h~gll degree 
of sk~ll an techn~c&l 5dm~nzstr~t~on of mh~ntonanoo ~ork, 
but SUCh ~ork ~s not ~l~ys harmonazod effectively ~;~th 
operation. By oporJ.t~on as nosnt hOrc the running of trains, 
the utalazat~on of locomOtive anc c~rs, ~md thu oi~r~taon of 
the y~rds, torm~n~ls ~ud stations. 

"On the other hand, the ch~ f adman~strat~ve problem 
under the da~s~or~l plan ~s the coor~ne~t~on of opor~t~rg 
davasons and d~strxcts, especx~%lly an r~antcn~co 9olxcaes. 
~h~lc under the dopartnent~I form there ~s <~ngor of ovcr- 
er~phas~zxng the dep~rtnent and settang Up ~,atort~oht con- 
2artzmnts ~;h~ch tona to lo~er Ol~cratxng effac~onc~, under 
the dxv~sxonal plan there xs danger a~ the poss~b~hty 
that the oper~txng functaon - the actu~l pro~uctaon of 
trauseort~t~on - na~ be unduly stressed to the detriment 
of ~hys~c~l maantonanco. 

"On the s~ll ro~ the cluef executive ordan~nly 
c~n control dep@rtmonts so ~s to develop the best ~n e~ch 
by relative indepon~onco, and st the same t~ue he eozq LU- 
sure the desarable degree of coo~d~nst~on fo~ the ~nooth 
v~ork~ng of the ~holo organization. Th~s ~s nero ~ff~cult 
an the c~se of a larger system. Hero, tun<~cr the d~vasaon~l 
pi~n the function of z~antcnauco as decentz~l~zo~, ~s ex- 
plained an the c~se, ~nd the tochn~c~l features are con- 
trolled by staff offacors ~ho set up st~n4~rds and 9ruscr~bo 
rletnods, aria control the adn~n~str~tave features b# z%spoct~on. 

"The Oontrah~ ~storn ~s a hordor-llno c~so. In 
mileage at Is not l~rgo - 2,400 r~lles of llno - bat its 
traffic xs Sald to be "rolatlvoly very dense". The number 
of employees, (34,000) is more th~%n thct of the typical 
raalro~d of much greater mileage. Per n~le of lane the 
Contralto ~/~storn has' 14 employees, the ~vcr~Lc for ~ll 
railroads ~s loss than 7. Th~s ceso, thcrclore, S~oul~l 
not be doc~de& solely by the test of hno r~ic~gc. 

"In thls c~e the Contr~ll~ D~stern, orlgln~lly of 
tl~ dep~u~h~ental tyee, h~d trle@~ the dlvaslor~l olan, foun~ 
it to be less doslr~blo t~an the ~ceer~nental, hnd h~¢l 
reverted to the ora~n~l form of orgom~zatac~. The c~ef 
int~rost ~n~ slgnlfacomco l~e In the re~sons ;vhlch led to 
the change ~ud subsequent ab~nuonmont of the dlvaslo~al 
plan, and ~n the re~sons ~h~ch conwnced the ~magemont 
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that the ~ivlslon~l plan, alt%ough prcfcrro~olsowT~oro on 
r~lroads of s~u~l~r na~tudo ~n transportation pro¢~uct~on, 
~as unsuxtablo for the Contral~a Z~stcrn. Of almost equal 
• ntcrost ~s the unique attempt of thc president to~rcservo 
the spirit of the e~ws~onal pl~u ~osp~te ~ return to dop~rt- 
ent~l organization. 

"The ro~sons for g~v~ng up the ~is~or~l plan are 
clearly stated: (1) the superintendents h~d not boon trz~no¢ 
un~Qr ~t end could not rise to their broadened opportunities; 
(~I traffic w~s so dense and ogerat ~n~ burdens ~,ero so hoqvy 
that the superintendents could do no nero than control the 
ogcrat~on of trains, y~rds, terminals, and stations; and (~) 
the compactness of the system m~d the relatively short d~s- 
tancos between the contr~l off~ces stud the d~v~slon he,d- 
quarters mxnxm~zed the ~mportauce of local autonomy and ~n- 
surod a reasonable degree of freedom from departmcntal~zo~tion. 

"Of the three reasons, that last gxven ~as of the Great- 
ost ~mport~nce. The f~rst was a temporary dra~back. In t~me 
thc superintendents could h~vo ooen trained ~doqu~toly. L 
pert of the d~ff~culty In th~s case may have been an under- 
current of op~n~on that the dxv~s~on~l plan ~,~ould not be 
successful ~nd would soon be oMandoned. If th~s w~s the 
case, the superintendents were not ixkoly to extend themselves 
at the rlsk of making enemies amen& their tGchn~cal subordxnot~s 
~ho might, ~n ~ short t~me, be tholr associates of equal offi- 
cial st~nd~ng. All ~nuovat~ors require a period of txmo ~n 
~h~ch the offxc~als and employees must ~d~ust themselves to 
no~ conditions. If the xnexper~ence of supc~ntendents mad 
boon the solo d~sadvantage, ~t ~s not lxkoly that the oxpor~- 
merit ~ould have been aoaudoned. As had bcen done elsewhere, 
the superintendents, ~n self-defense~ would have become 
competent or ~;oul~ have been dxsplaced by others who could 
have adap%ed themselves to the no~; order of th~s. 

"Nor ~cas the second reason controlllng. It ~as probably 
true that thc sugervlsory iomomds of tr~sport~t~on among 
thc superlntendents ~ccro so great as to preclude an adequste 
supervlslon over nalntenauce, yet that dlfflcu]ty could h~ve 
boon net by the appolntnont of asslstaut supcrlntendonts. 
The dlvlslonal plau ~s admlttodly more oxpensl~o~ but the 
addlt~onal expense has been found to be ful ly Dustlfled by 
better superwslon on other ro~ds where that plan ~s ~rorklng 
successfully. In thss c~se thG nnnagament ow8ontly dxd not 
cons~dor %~@~vxso to ~ssume the expense of g~v~ng the super- 
~ntondent more assistance, even though the ne%~ plo~u ~ddod 
zubsta~tlally to mls dutlcs and responslblllty. 

"The thlrd ro~son, apparently, was t/~o m~gor conslder- 
ation, The ab111ty to hold frequent meotlngs of dlvlslon 
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sup~r~ntonuonts ~thout roqulrLug ~hom to absent themselves 
from their d~v~s~ons more t~au ~ day at a t~r~, ~nSur~ng 
dxvis ~on~l coordination wzth mxn~num of effort or xntor- 
feronce ~th operat~Ono At these r~ot~ncs~ presumably, 
the genorc i manager would havc the faechma~oal ~%uo4~or an@ 
the engineer of m~xnt~nanco or thoxr xopresontat~ves so 
that departmental walls could be broken ¢lo~n~ Thus, ~,xth- 
out dxsturb~ng existing rel~tlons~ one of the pr~uczpal 
obDect~vos of the d~vxs~onal plan could be accomplished. 

'%~0 h~%ve no znfo~at~o~ as to the success of the 
unxqme feature of the restoration of the ~epartmontal 
form of organization. Its success probably depends upon 
the personal~ty of the prosx@.ont and hxs persistence xn 
drxv~ng ~nto the m~nds of the ~ntenauce and mechanical 
officials the thought that even though there ~s a depart- 
mental xn~ependenco the d~ws~on engxnoor or the master 
mechanic must consider h~nself as an off~or on the staff 
of the d~v~slon supenutendent. Much wxl~ depend also upon 
the personalxty and %act of the d~vzs~on ~uporxatendento 
In publ~sh~ng a chart ~&~ch ~n~catod that these technical 
off~cers on the d~vxsxon ~ore ~ndependent of the superin- 
tendent, aud, at the same txme, publishing a letter which 
~nstructed these officers to conszder themselves on the 
staff of the superantendent, there ~s an apearent v~ola- 
t~on of the pnnc~plus of orge~u~zation, but an anomaly of 
the k~nd m~lv be ~ust~f~ed by ~acul~ar conditions m~d n~y 
be successful ~hon supported by the ~xll of the commandor- 
~n-ch~ef~ Fobru~r# 1926~ ~, J.O." 

~nlle the department~l type of organlzatlen has been 
found effective for short compact r~lroad systems, l~nes 
extendlng over large areas of terrltorj h~ve most fre- 
quently used the dlvlslonal type° Perhaps the most im- 
portaut exceptlon to thls zs the ~e~v Yo~k Central system. 
'~he greatest compcny~worked razlroad org~nzzat~on in the 
workd In polnt of m~les of lzne and dzverszty of condz- 
tlor~ as well is that of the Unlon P&clflc and Southern Pacl- 
flC System built up by the late E. H. Harnm~n. Mr. Harrlman 
placed 18,600 miles of r~il llnes and 35,600 m11es of steam- 
shlp llnes under a slngle hlghly efflclent ~dnunlstratlon 
~vhlch h~s been consplcuously successful zn gettlng thxngs 
done in an orderly and system~tlc fashlon sad In keeplng 
a ~vork~ng record of the condzt~ons of the propert& ~nd of 
the bus~ness. ~[r. H~rr~m~n h~mself ~s president of both 
reads and the leading spirit of both executive committees. 
S~nce hxs death the same pos~txor~ h~ve been ably f~lled 
by hxs ~ssocx~te Judge Robert S. Levitt." {Morrxs, pp 54-5). 



It ~s ~nterest~ng 8o obscrvedthat th~s yast sjstem %;as 
operated under the d~rect~on of ~r~ Julius Kr~ttsc~hn~tt, 
D~rector of ~a~nten~nce and Operation, loc~toa ~n Chicago, mad 
b~ mr. ~Ho Harr~man, the pre~nt, l~v~ng ~n Eew York. The 
Un~on P~c~f~c and Zouthern Pac~fzc systems cover pract~cally 
the Whole o± the central end southern p~rt of the Unxted States 
~est of the M~ssxss~pp~ aud the whole of the Pacific Co~st. 
Such a vast system necess~rxly could only be operated by g~v- 
• ng to D~v~s~on Superintendents throughout the system the 
m~:~mum possible author~ty~ In order to do thxs, mr. 
Kr~ttschn~tt called to n~s assistance as Technical Advzsor, 
Colonel Dhas. Delamo H~ne, vho, between 1908 and 1911, 
•nstallod on the Harr~man lines ~at has become known ~s 
the unxt systom~ 

[Note Col~ H~ne graduated from~es~ Point ~n 1891, 
Wh~le sorwng ~n the Inf~utry ~t Fro Thomas~ 

E2., he stud~od law at O~nc~nnat~, was ~dm~tted to 
the bar and ~n 1895 resigned h~s commxs~lon to take 
up r~lro~d~ng. He began as ~ brakeman on the Cleve- 
land, C~nc~nn~ti, Ch~c~o & St. Louis l~Iro~d. He 
became xn turn, s~tchm~n, yardmaster~ emergency 
conductor, chief clerk, tra~nmastcr~ Zss~st~nt 
superintendent, r~t of ~ay agent, general supor~n- 
tondont, receiver, goncr~l manager and ~ico president? 
Ko served ~n Cuba ~n 1898 and coz~naaded the 165 Inf., 
4~nd D~vn. ~n France, and was ~lso on spec~ai duty 
~n connection ~th the American ~a~lroad system SD 
the AoEoF. He d~od ~n February 19~I 

The follo~n~ is a typical order ~ssued ~nst~ll~n~ the 
unit system on one of the d~v~s~ons of th~s ~Ine: 

"OFFICE OF SUP~II~TENDENT. 

Clrcul~r No,......... 

. . . . .  . . . . . . . . . . . . . . . . . . .  ~ . . . . . .  ~ . . . o . ,  t9~,,,~ 
"Effoctlvo thls date, th~s Dlvlslon da~cont%~uqs among 

~ts offlcl~ls the use of the t~tles, ~ster ~cchen~c, 
Dl~islon Englneer, Tralnmaster, Travellng Englneor ~nd 
C~iof D~sp~tcher. 

"The fcllowlng named offlcl~is are doslgnated, 
1. Mr. AoB .......... A~slst~nt SuperLutend~n~ 
2. ~r. D.C .......... Assistant Superln~enden~ 
3. ~ro E.F ......... Asslstant SuperlntGnden~ 
~. mr° G.H .......... Assistant S uperlntonde~ 
5. MI o I.K .......... Asslstant SuperlntGndon~ 
6. Mr. L.M ......... • Asslst~nt Suporlntendent 
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"They ~v~ll be obeyed and respected accordingly. 

"E~ch of the above named offlclals contlnuos 
. charged ~ith the responslbllltles h~otofore dovolvlng 

upon hLm, a n d  ~n ~ddlt~on ~ssumes s~ch other dutles as 
may from t~me to tl~me be ~ss~gned. 

"All of the above will be located l~ the same 
bulldlng wlth one consolldatod offlce f1~o in common 

~ith the Sueerxntendont. 

"All reports and conmmnlcatlons on th~ C~mpany's 
bus~ness, orlglnatmng'on th~s dlvxs~on, intended for the 
Su;cr!ntendent or for Jmy Asslstm~t SUoerlntm~dont, 
should be addressed s~mply "Assistant Supex~ntenaent" 
(telegrams "A.S"), no nc~me being uaed unless th~ con~nunx- 
cat, on ~s intended to reach sn oTf~c~al a~a~v from h~s 
~headquarters, or to be personal rather than off~o~al, 
in whlch l~tter case ~t ~ll be held unopened for the 
person addressed. It ~s ~ntendod'that the Assxstant 
Superintendent shall always be on duty ~n cha~ge of the 
d~v~s~on he~dqu~rtcrs off~ces during off~ce hours. The 
desl{~atlon of a part~Gular Assistant Superlntcndent to 
handle specxfxed classes of correspondence and telegrams 
• s a matter conc~xn~ng only~s off~ce. Each offlc~al 
transacts business in h~s o~m nsme, ~nd no person should 
s~gn the ~me or ~n~t~ls of snothor. The pr~nc~plB to 
guxdo subordinate offlc~als and employees ~s to be 
Lovernod by %he latest ~nstruct~ons ~ssued an& recelvod. 

"Train orders ~;~Ii be g~ven over the ~n~t~als of 
the Train D~spatcher on duty, as ~ll messages or~gxn- 

atod by h~m. 

"The modlf~cat~ons of pre-exlst~ng organxzat~on 
and method nere~n ordered have been carefully worked out 
to expedite the Company's bus~ness by the reductxon and 
s~mpllf~e&t~on of correspondence and records." It ~s ex- 
pected and believed that off~cxals and employees w~ll 
• nsuro a su~cessfal outcome by lon@~ng thoxr usual xn- 
tolllgent cooperation and hearty support. 

"01f~c~als and other persons ~bovo and outside 
the Durlsa~ct~on of the d~ws~on ~re requested to ad- 
dress official communlca~ons, xntendod for the Super- 
xntcndent or any Assistant Supenntendont, s~mply: 

',Super~nt ondent ....... D~v~s ~on ........ 

Approved: 
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It wall be noted from the foregoing om~@~l~r that Colcnel 
Hine nRpl~ed m~l~t~ry pr~nclples to the org%razat~on of the 
H~rrlman llnes° By do~ng awsy w~th the titles ~aster Mech%n~c, 
D~vlsmon Engineer, etc., ~rzl deslgnatmng the same men Assmst- 
oat Su9erln~ndents, he r~sed them to the status of Assist- 
~nt Chiefs of Staff empowered to ~ssue orders w~th~n the d~v!- 
slon over their own s~gnatures ~s Assistant Superintendents. 
Such orders were as b~ndlng on ~ii concerned as if mssued by 
the Div~slon S~perln~endent personally. In order to effect 
complete coordmn~tlon ~mong the As~is%~nt Supenntendents, they 
were required to h~ve effaces a~l~acent to emgh other in the 
same building and to have ~ common filxng system for ~ ll thelr 
correspondence. The adoptxon of the unit system of orga~zat~on 
on the H~rrlman l~nes, ampl~fy~ng the pre-ex~stmng dlv~s~onml 
system, is m great tribute to the essential soundness of m~l~tary 
principles of organization. It ~as the ~ntroduct~on for the 
first time ~nte Amur~can railroading of ~he General Staff pr~n- 
clple for control, ~ system which h~s been found ~nd~spensable 
to efficiency ~n the organization and com~nsni of moaern armies. 
It ~s of xnterest that such s reform was introduced ~nto Amerl- 
c~n railroad pr~ctlce by m man trained ~n m~llt~ry methods, 

V° TYPES OF ORGANIZATION IN THE ARMY- 

Industrial Eng~neerlag deals ~as heretolore indlcmted) 
~th ~ntell~gently d~rect~g the constructmon mud srrangement 
of fmctory buildings, the character of n~thois and processes, 
the org~n~z~tmon of departments, the el~mmnatmon of wastes, 
and the increase of efficiency ~n all p~ases of ~ndustrlsl 
~dm~mstr~t~on where d~ta dad experience are ~ppllcable. We 
~re here concerned w~th pr~nem@lcs of or~nlz~tmQn and not 
w~th factory processes. 

Chart Nob 13 shows the orgaulzatlon of The Quartermaster 
General's Offlce in April, 1917° In successlon the Emb~rka- 
tlon Servlce, the Cantonment Branch, the Construction and Repair 
Branch, the Transportatlon Dlv~s~on, the F~nanee Divls~on and 
p~rts of the Supply Dlvlslon were transferred, and ~h~t was 
finally left merged into the Pc S° & TL Divls~on of the General 
Staff. These are merely historical facts and are not repeated 
here for the purpose of reflecting in any way upon any ind~- 
vldual whatever. ~e are concel~ned only in ~pproachlng a 
m~tter of vital concern regardlng prLuclples of organization 
in a splrlt of SClentlflc Investlg~tlon. Our Interest l~es 
solely In deternunlng ~vh~t fsalts existed ~n pro~war organ~- 
z~tlons of the W~r Department, ~$ r~errlng ~gmln to Ch~rt 
No, 13, it ~lll be noted that the org~%ulzatlon of the Qu~rter- 
mss~er General's offlce was what is known as m "~mllt~ry" or 
"Line" orgsxllZ~tlon. ~hls'orgsXllZ~%tlol%~ ~s we have seen~ is 
based upon the prLncmple of authority, but has the d~sadvsntmge 
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of not g~v~ng the m~n ~t the top the.benefit of ~ st~ff 
for pl~nnLug and spec~el~z~t~Ono Ks ~s~ therefore, f~gur- 
at~voly spea~ng, r~_dsmg on thQ aalo %ll tho t!z~e~ ~n~t he 
neoas are some spr~ugs, sm~hbbzs ~a balloon t~res under him. 
Comparing the strictly L~ne Orgcm~zat~on of the ~o~s under 
~cses (Ch~rt No. 5] (selected mexely to sho~ ho~ ancxent 
thms type of org~uxzat~on ~s~, ~ath the present l~ne ~md 
staff organization of a d~v~s~on, Chart No~ 15, ~o see the 
gre~t development ~n typos o~ organization as m~lZtary units 
h~ve beoomc larger ~nd~no~e com~lox. ~h~n nny org~u~zet~on, 
m~l~ta~y or ~ndust~al, bcco~es so large ~s to b~ bejond the 
capacity of one mLud to exercise personal d~rect~on ov6r all 
~ts pazts, ~hon the Chxcf thereof mt~st-call to h~s ~d staff 
specialists to assist. In th~s ~;~y the Germans developed 
the theory of ~ Goners1 St~ff, v~z., that xt is composed 
of off~cers spec~alZy ski~lod ~n tactics ~nd opcrGt~ons ~nd 
thus c~%eable of ~ss~st~ng thQ Gcnez~l ~n the exercxse of 
eonuando The unfortur~te m~str~nsl~txon of t~m German 
,;Oral "gemor~lst~b" hcs been the cause of much confusion 
in this respect. 

On the othor ~land, the i~nct~onal type oT organlza- 
tlon adopted by the Ordnance Department during the borld 
War affords ~ good Illustration of tI~o failure of that type 
to meet Army Requlremonts, Cn~rt No. 14. %~hon it ,v~s found 
that productlon w~s ~ot comlng t~hrough and the pOoele ~¢ero 
bocomlng ~mpat~ent, ~ndustna± expe~ts ~ere c~lled ~n who 
orgauxzod the De2~rtment ~long stf~ctly functlon~l l~nes. 
The Requirements Dl~s~on prepared schoeu~cs of req~ro- 
monts by months 9rojectea far enough ahead to cow,statute 
procurement and productlon progr%m° ~he E~ig~neorlug D~vl- 
slon aet%rm~nod Sypes, prepared d~a ~ngs m~d specifications 
for the same. Thu lhocurem~ent ]D~v~s~on prepared and eXecu- 
ted ~%ll centr~uts entered ~nto by trio Dep~rtment. The ~ro- 
duct~on D~v~sxon ~as ~ "follow-up" org~xz~t~on dosxg~ed 
to assist contractors by every kno~ mc ns so ~s to occele- 
~te delivery° The Inspoot~o~ D~ws~on ~nspocted m~d ~c- 
ceptea all supelxes 9rocurod by 9urch&se or marmfecture. 
~hen s~plmes ~cro acreetod, theJ wore turned over to the 
S~pply D~v~s~on for stor g~ znd d~str~b~t~on to troops. 
Under th~s system, v;hcn the Chief of any br~nch of the 
off~ce - s~y gach~no Guns - v~s c ~.llod upon bj t~e Ch~f of 
Ordnance ~or ~n±or~t~on as to why n~ch~e guns ~¢cro not 
reaching the t~oops, he m~ght very properly make ~AV of 
the following rcpl~es 

(a) Th~ Roqulrcmonts Dlvlslon has not told us 
how n~ny ~vll! be wa~uted@ 

(b) The Eng~neorlng Dlvls10n h~s not declded 
on the tjpe. 



(c) The Procurement D~v~s~on has not pla~od con- 
tracts as yet. 

(all Production has not started because contractor 
• s v~a~t~ng for ~nstruct~on cards as to ho~, to machine 
certain parts. 

(e) The Inspection Department ~lll not accept ~at 
has beGn dol~vered to them. 

Thls %~as ea~ ex~plo of a stnatly functl0nal orgaulzatlon 
and it failed, ~ust as the strlctly hne (m111tsryl organlza- 
tlon of the Quartermaster Gomeral's offlce fa~lod. Hero %;e 
have t~_~o examples of f~llurc i_nn 0r~nzzat~on , one because ~_!t 
x~as too ~clont and hGd not boon modernized the other so 
'modern that ~t had not before boon sub~gcted to the crucia_~l 

of war. (These two del~r2ments have boon selected merely 
boc&uso the magnitude of their operations brought out clearly 
the defects ~n their respective organ~zGt~ons. Any other 
bureau confronted w~th an equally largo task and w~th an or- 
ganization s~m~l~r to o~ther of those ~v~u~Id have found ~tself 
~n the same d~ff~culty). As ~n all SUCh cases, the correct 
principle of organization appears to lle bot~#eon these tvo 
extremes. It requires that planning and control be function- 
al • zod and operations be m~l~tar~zed, that one be a horizontal 
and the oth~r a vertical organization. Properly combined, 
they g~vc the maximum ~n efficiency by combining sk~ll and 
~pec~al~zat~on ~N~th authority ~n exe~t~on. If those prin- 
ciples arG correct, the student should be ~blo to suloply 
them in the study of Gny Army org~u~s%t~on. The follo~,~ng 
charts are appended merely for the purpose of ~llustrat~ng 
a few: 

Qh~rtN0- 
15 

16 
17 
& tl 

18 

19 

0rgomlzatlon of the G.S. ~f a Dlvn. 
& L. 1925) 

Orgau~zatlon of the ~1~r Dept, (G.O. 41-'21) 
Fu~ctlom~llzat~on of Army Fl ~namco. 

Relatlons bet~oen Comman& & Toc~icol 
Supervlslon, A.E.F. (Dawes Report, 
vo . 

Rolatlon bet~,eon l~r Dept. and a 
General Depot. 
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Chart No. 
I 
2 

3 

4 

6 

"R~11road Org~izatlon" - Extract from 
~rtlclo bj ~r. J.C. Clark in "Mech@ 
anlc~l Englneerlng" (Mid-Nov. 19261 ; 
Vol. 48, No. lla). 

o 

M111tary or Line Orgsnlz~tlon (K1mb~ll} 
Line ~d Staff Orgaulzatlon. Taylor Organlz~tlon 

as Mod~fled by Gantt. (Kmmball). 
Functlcmal Orgaulzatlon as Proposed by Taylor 

(Kmmb~ll ]. 
Cha~t lllustratlng Commlttee Control over Cort~in 

Act~wtlos together w~th Functlon~l Control 
ovcr Shop Routine (D1omor). 

M11~tary 0rganlzatlon of the Jews under Moses. 
[Ex, XlX~. 
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Ch~rt No, 

6A 

7 
8 
9 

i0 

ii 

13 

14 
15 

16 
-17 _~ 
17 b_. 
18 

~19 
e 

To lllu~tr~'to Present Tendency To~,ard Four Column 
Tygo of Org~ulzotlon (D~omcr ~) • 

To llluatr~to ho~ L~I~, Btaff and Functlonal Auth- 
ority ~ro Ut11~z~ ~n Comblnatlon to ExorClso 
Control in the ~odern Factory (D1omer). 

To Illustrate Four B~slc D~l~urtments (Gcrstonberg). 
P l~nlng ~ Indus t rl -~i Act i vl t l~es ° [D ~cmer) • 
Prepared by F,B.~ G11broth to lllustr~te separatlon 

of Pl~nnlng & Operations under Ftulctlon~l 
Control (D1emer) • 

Echelons of Torrxtorlal Commands ~n ~he Army Com- 
pa;ed ~ith Corresponding Authorlty in tne 
Pennsylv~n1~ R,R. 0rganzz~tlon. 

~yplcal R.R. Org~nlzat~on (D~islon~l) - ~orrls. 
Typlc~l R.R. 0rgahlz~tlon (Dep~r%m~nt~l) - ~orns~ 
L~ne Orgsmxz~t~on of t~ 0ffxce 0f~the Quartermaster 

Genera& as o~ Apr~l 6, 191~'~l~epoT%, Q.Z~.G.O.'Ig). 
Funct,~'o~al. 02~om~z~,t~on of 0rdnauc~e" Dept •, 1918. 
Functional Or~cmizat~on of General St~ff, inf. D~v. 

(%s. & - 
Organization of W~r Dept., 1921 (~.0. 41, W.D. '21). 
To Illustrate ~unct~onaliz~t ~on of Army F~nance. 
To Illustrate F~mct~0n~l~z~t~on o'f Army P~nce. 
Rel~tzon het~een Comm~nd ~ "~echn~cal Supervision, 

A,E.F, (D~es F~eport, Vol. "If, Ch~p. 1). 
RelatiOn bet~een W~r D~ot, ~nd ~ General DepOt. 

IL 
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"~P P E N D I X - A" 

E_xtr~ct from Art~cl q by Mr. J. C. C!~rk. In the 
'~[oehamcal Eng~neorlnE", (~id-Nov. !926: V01. 48, No, lla) 

Functx 0r~l Or~n~zat~on. 

Board of D~rectors. ~he functional orgau~zatxon of a ra~l- 
road usually begLns w~th~n the board of d~rectors. Most 
rallroad boar~s of d~rectors have permanent committees deal- 
ing with fLnance~ eperatlon, valuation, traffic, and other 
~mportant matters. As a gemmral rule, however, these com- 
mittees do not have po~er to act, but in some cases they do. 
Regardless of whetlmr the committee has authority to act or 
not, When a committee ~s charged vnth a certain duty ~t has 
a very ~mportant xnfluonce on the actxon of the board a s 
a ~holo • 

The board of d~roctmrs usually holds the president res- 
pmns~ble for conductzng the bus~noss of the railroad ~thin 
the l~m~ts set by the board. The p~s~dent, ~n nearly all 
cases, ~s a member of th~ bo~rd of d~r~cters. Consequently 
h~s du~es arc both a~mln~strat~ve and managerial. 

Finance DQ~artment. The thr~o major functlo~ ~n the rall- 
~oad organlz~tlon are fluanco,~traff~c an~ 0per~tIcn. The 
f~nauce or treasury department handles the monsy~ the traffic 
department gets the bus~ness, and, subDect to the au~hsnty 
of the Interstate Commerce Commission, fLxe~ the t~r~ffs$ 
and the operating dop~rtment moves the bus~ness. No a~tempt 
~lll be m~do hero to describe the various functions except 
in a general ~ay. It seems desirable, ho~,ever, to get some 
idea of the various functions ~n~olved ~n order to shovJ how 
the parts of the organization a~e coordanatod. 

Some railroads have a vlce 2rosldent in charge of f~nance° 
On these roads the fkn~uce department, in addltian to haad~ing 
the funds of the corporatlon, often has more or less ~ork in 
connection ~th ~ssulng stocks and bonds of the corporation. 
However, all rallroaa stock and bond ~Ssues have to be ap- 
proved by the Interstate Commerce Commlsslon, and very often 
these matters ore handled by the f~nCe commltteQ of the 
bo~rd of dlrectors wth the bankers, and through th~ general 
counael with the Interstate Commerce Commission. 

Th~ treasury recelves money from ag0nts end conductors, 
from otAcr railroads, from invostment~, and s0mo other 
mlh~r sources. It pays thls monoy out upon proper autnor~- 
zatzon ~o employees in the form of wagGs and salaries ~nd 
claims, to oth~r railroads 4o balaaoe interline accounts, 
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to cmtmos, counties, states~ and the ~edoral Government mn taxes, 
to patrons mn settlements of ~Gi~s, to manuf~c+u~ers ~nd dealers 
• n ramlroad suppl~gs, and to ~toc~uboi~e~s a~d bondholders ~or 
dlvmdcnds and mntorest. It ms quite ~gparent that the treasury 

dep~rtment has a very ~ mdo range of contmcts and their activities 
must be well organmzed ~f ~he best results ~re to be obtained° 
T~o the ~atter of the n~dlmng and transmlttal of money by 
agents and conductors. If the requirements of thu treasury d~- 
p~r+ment ~re unreasonable or burdonsome~ ~t may c~uso serious 
complaint upon the part of these lmportc~ut groups of employees 
and result in lack of morale ~her~ m~ale s~oul~ be m~nt~Ined 
at the highest possible polnt~ I~ ms recogulzDd, of 6curse, 
that the trensury department mu~t see to mt that funds are 
handled ~nd trausmltted ~n a s~fo ~nd proper ma~mer~ but mn work- 
rang out the method $o be usOd con~deratlon must bo tuko of the 
cond~t~on~ surrond~ng the employee ~ho must l~ve up to the ~gu- 
l~hlo ~s~ A great many illustratlo~ could be graven to show the 
~mport~nce of ~he careful coord~natlon of the treasury depart- 
ment wmtn the other dep~r+~n~n~s~ In a gre~ m~jor~t F of c~ses 
there ~s !~ttle or no fr~ctlon o~ our Amcr~o~u railroads mn 
thss respect. ~hmcl~ s~e~l~s very h~gh~y for the fmn~nce and 
treasury dep~rtment~. 

T r~fflc Department. It is the functmon of the traffic depart- 
ment to develop traffic ~d also to fix terlff~ ~i~h-the apl~roval 
of the Interstate Commerce Co~n~ssmono There a~c t~G rn~mn ~ys 
in whmch t~affmc m~y be ~nc#eGsedo The first is b~ sol~clt~ng 
compet&tlve busln~ss, end the seco~ ms bj dovoloplng mndus~ry 
mn the terrltor~ served b~ ~ the r~mlrocd° The frO~Eht or p~sen- 
gcr agent sohcltLng Competitive buslnes~ ms prnct~c~llg Ixmmted 
to one a~Gument, %vhLch ms sorvmce. The Intsrst~te Commerce 
Comulssion has complete control over rates, and as they are feed 
in most c~ses there is lmt~lo advantage as bOtwoen dmfforent 
ronas mn th~s rcs~oct~ American railroads ~re co~ing to reahze 
that service can be a very strong ~rgument for securing conpetm- 
t~vo bus nqoss. It is the opor~tmng d3pGrtmont that ~ctually 
moves the traffmc, so th\t pezh~ps t1~o m~mn element of service 
can be prowded only by that oooa~%men%o The tr~fflc de~rtmont, 
h~over~ dGes E~$e a very valuable servmco by keeping tnc shmPper 
informed as to location of n~s shipment, ~nd mn other ways that 
co not dmrectly ~ffect the movemen$ of tr~ffico 

For the purpose of developing traffic In the torrltory 
served by a r~lro~d there has been established mna good many 
cases ~ development bureau wlthmn the traffmc departmonto Thls 
bureau endeavors to get nosy i~dustrmes located an ±ts line cad 
to develop new mar~ots for inau~trles already on mt~s lmne. It 
also cooperates ~n w~r~ous schools and ooll~ge~ to develop 
better methods in f~rm~ng and mn ~rketmng farm produce. 
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%,c c~nnot enter ~nto a~y d~scuss~on o~ freight 
rates here, elthough xt is s vc~ nnportant part of the 
work of t~c traffic department. Thu head of the %raffle 
&epartment ~s usually a v~co 91~es~den~. the next ~n l~ne 
~re a freight-traffic mau~gor cad a pasJcngar-traff~c 
manager. Hnd~r those officers are general and d~_st~ct 
freight and passenger agents, ~rd in most Leases tr~vcl- 
xng freight and passenger agents. Thcrc~xs noth~4~ com- 
plicated or umusual ~bout th~s orgau~zat~on and as a rule 
• t functions very smoothl2, 

Opc~atln~ Department. Th~s department ~s the one that 
looms the 1J~rgest in the ~llroad bus~n~ss. ~hc man ~t 
the head of the oporatlng ~op~rtmont is a wee prmslaent 
or, ~n sone cases, & general man~gar ~,ho reports d~r~ctly 
to the pr~sldo1~t, Tn!s offlccr has charge of the nmanten- 
anco of the physical property as ~oll as of ~ts opcratlon. 
He ~lll therefore have ~ndor h~m one or mora gencr~l s~pcr- 
Intendonts, ~ general nochanlcal sup~rlntcndont, and a 
general malntcnance- of-~ay supor~nt~naont or engineer. 
Reporting to the general supcnntondont ~;~ll bc t,,o ~! more 
dzv~s~on superintendents. It ~S ~t th~s point that t~-o 
types of organization ~ppoar. In tnc so-callo~ d~v~s~onal 
organization the d~v~s~on superintendent ~xll hav~ ch~mgc 
of mc~nton~nce of ~ay ~ud of struc~u_rcs, maintenance of 
oqu~l~mcnt, and ~nD operation of the d~v~s~n. In the so- 
calle~ funct~on~l organization the d~v~s~on super~ntcn!cnt 
has no d~rcct authority svcr maintenance of ~, struc- 
tures, or equxpmcnt, the ~stc~ ~echanlc ~nd t~ d~s~on 
engineer reporting t~ the mscha~n~cal su~oer~nton~ont and 
the engineer m~nten~uc~ of ~7~y, rcspoct!vely. 

We shall consider f~rst t~o dav~slonal orga.q~z~t~on. 
The strong point of tn~s tlo6 of org~t%s~t~on ~s the Izct 
theft the d~v~s~on super~ntondcnm h~s d~ro_ct control of 
both the maintenaucc of the pre~Crty arid oporat~on on hxs 
d~v~s~on ,~th~n the iLm~ts sot by h~ghc~ adm~zs~t~ve 
authorzty, Under tn~s plan the alWS~On suocr~ntoh~ont 
• s ~n close touch v~th 2~1 of the act~u~t~es and can more 
oas:ly secure complete coordination ~d coopor~t~oD ~tv, oon 
hxs dep~rtments. 

Under the functional orgau~zat!on wh~ro the a~v~s~on 
m~stcr nechan~c reoorts to t~c ~cchar.~cal superintendent 
and the d~v~s~on cng~nmcr reports to the engineer main- 
tenance of ~ay, ~t ~s more daff~cult to get rims coordina- 
tion and coopcr&t!on. Tnc to~doncy ~s for each department 
to consider xtself as almost a separate b~sxnoss. On the 
other hand, under the functional org~m.~zat~on xt ~s 
possible to develop a h~ghor degree of effxc~ency ;xthxn 
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c~ch department and in mauy cases there ~s a v~ry h~gh 
degree of cooperation bet~mon the departments. Th&re are 
very successful railroad organizations under both types of 
orga~lzatlo~. 

Thcr~ are numerous other functions ~n ~ rallroad or- 
ganization that have not boon mentioned. It ;~ould roqture 
a good-sized book to go ~nto dctaxls regarding the duties 
anO form of organization of all of these dep~rtmcnts. ~o 
shall n~ne some of tl~m, ho~ovcr, and g~vo a brxcf outline 
of the orgarnzat~on. 

AQoountlng Dopartmqnt. One of the most ~mport~t functions 
~s that of accounting, and some of the railroads have a v~ce- 
prcsldent ~n charge of th~s work. Under tnc general auditor 
there ~s mamally an auditor of d~sbursoments, an-a~/d~tor of 
revenues, an audator of passenger accounts, an a~tor of 
freight accounts, and au auditor of m~scollaneotts accounts, 

w~th an mfflcer at the_ heo.d of each sub-d~v~s~on wxth an 
appropriate t~tle~ It ~s the aud~tx.~ department that xs 
usually ~n charge of the work of making most of the reports 
to thu Interstate Commerce Commission. It m~y be xntcrost~ng 
to note that tTK~ Interstate Cor~crce Commlsslon, ~n ~ts prefer 
of July l, 1914, specified a very definite procedure for all 
r~lroad accounting and established approximately 700 dxff6r- 
ent accounts ~n order to ~nst~rc uniform acoount~ng on all 
ra~irea~Iso Those~account~ ~re des~nod to secure the most 
m~nuto ~nformat~on for the interst~to Conmcrco Commxss~on~ 
There are several voh~nes a~a~lable glving complete xnforma- 
t~on on railroad accounting. Tho a~thor mentions th~s be- 
cause hc bel~evos most railroad off~cors outs~do~ef the ac- 
counting d~vls~on should be-bettor ~nfermed regarding the 
accounting requirements of the In~urstato Commerce ConLmxss~on, 
It has a very definite bear~ig on the organization of the ac- 
counting department ano the relatzonsh~p between the account- 
~ng department and all other departments. 

Legal DeDartment. Thls dap~rtment h~s G very Importaat func- 
tlon In r&llroad organlz~tlon. A large r~ilroad system will 
operate In 12 or 14 dlfferont states. Every state has ~ts o~n 
laws to be observed, and ~n add~tlo~ to thls there are numcrous 
Feder~l l~v~s to be liued up to, It ~ould be an ~mpO~slblo task 
for the legal department on any rallrocd to fsmll~rlzo every 
employee wlth the various state and natlonal la~;s so it be- 
comes necessary for tae legal depar~nent to carefully scrut~n- 
ize all rules for th& govornnGnt of enployecs to sQe that they 
conform with ~ll exlstlng la~s, sad in thls ~c4 emp!o#ses ~o 
mlght vlolato l~s in the performauce of thelr du~{cs ~ro con- 
troll~d. In addltlon te thls p~ase of the Icg~! department 
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~;ork, they s/so h~vo to dofonc~ their r~ilro~d ~g~nst all 
kxnds of da~go suz~ ~nd other ieg~l ~otions. The cloxms 
doportnonts of nest ra~lro~as are under t~hc legal dop~rt- 
monte There zs a goncr~l cl~zr~ agcnt v~ho bangles p~rsonal 
~njury ol~l~5s, stock ol~ims, and, ~n fact, every character 
of claims except fr~ght cl~xms, ~h~ch are h~ndlo& xn 
separate ~op~rtraont by a freight ol~nn agent. 

~-nethor very xmport~nt function ~;h~ch usually coves 
wlth~n the Dur~salct~on of the lcg~l deportnont ~s that 
of ~h~ndl~ng mztters of t~uxat~on. Th0 tax agent on a r~ll- 
ro~d h~s r~th~ an imDortomt ~ob as t~xes are one of t~ 
l~rge ztem~ of ox~e. It ~s comphc~tod by the fact 
that railroads property extends ~n n~rro~ strips thru 
all of the c~tzos~ countAes and states ~n ~ts territory, 
~,hxch moans that every loc~l t~zlng politxcal unit ~s 
ic~njing taxes against the r~Iro~d. The rosmlt xs tn~t 
thQ r~xlroad -s co~9olled to 9re%oct xtsclf by ~ careful 
examination of ~iI t~xes ~ lov~ecl. Closely all~o.~ ~th the 
tax questlon xs the mmg~ling of real estate. R~11ro~us 
nocoss~rxly hold G consxdcrablo amount 'of such property. 
In some oases the real estate and ~ taxation do- 
part~ents arc on0. In etcher c~sos the re~l estate ~s 
h~nc led hnacr a separate uoDartmont • 

Valuation Depart~0nt. There ~s ~uothor funct~0n on ~he 
r~Iro~ that has Sssumod gro~t in~oortanoo ~71thln the 
l~st 15~ye&rs. Thls is the quostlon~of valu-~tlon. In 
1914 Congress passed ~ la~ roqt~nng the Interstate Com- 
nerc9 Comnlsslon to place a valu~tlon on all railroad 
property required for ~ranspor~tzen as the basls for fxx- 
~ng ro~son~%bl9 freight aud passenger tariffs. The Inter- 
state Commerce Comn~ss, on orgaaxzod pzrt~os usually under 
the supervision of engineers v~ho m~de ~ cezplcto ~nvontory 
of all raxlroad Droporty ~n the United States. Thzs v~ork 
~t the present t~o xs xncouplcto, al~hough the Co,~Issxon 
h~s f~xoa ~ tentative v~luatlon ~n nos~ c~ses. There ~s a 
~do d~fforonco of op~nlon as to wl~t principles should be 
~optod ~n dotcrn~n-ng valuation for rato-r~ak~ng purDosos, 
In o~x!er to h~ndlo questions affecting v~luat~on xn the 
best v, ay posszblo a ~roat maay r~qzlroads have establzsho~ 
a valuation departnent, often under the iz~zo~hate su9or- 
v~slon of a v~oe-pros~dont. 

M Ra~c~l Do~x%rtment. Thzs dop,~rtnont Dorforms an irLDortaat 
functlon Qn the rallroof. Due to the f~ct that %he ~wlft 
movement of trmlns iv hazardous !t is very ImDortant t~hat 
~ll ozployocs h~vzng Gnyth!r~ whatever to do ~Ith tr~zn 
movolaont should be ~hyslcally qu~llflod to perform tholr 
dutlos, Physlcal oxamm1~tlons ~voro ostmblmshod on Drac- 
txca!ly all raxlroads t~;onty-flve or more years ago. In 
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~dg~t~on to the ~n~t~al lohjs~cal oxozun~t~r, employees ~n 
train end engine service ~ro required to pass per~oa~c ex- 
an~nat~ons, cspec~cl±y for eyesight aria hea~ngo Tha nod~cal 
~opartront also nust hol~ ~tself ~n rea~noss~to g l v a  medical 
an~ surgical attention ~n case of scu~donts. C±s~ s usually 
gro~ out,of aOc~dents° Thoruforo the nod~cal department 
must cooperate w~th the claims dop~rtmem/~ by furnishing e_ act 
• nfor~t xon as to the extent and nature of ~n~anos to persons. 
T ~c ~e~cal department on s r~iro~d ~s us~'~lly organized under 
trio genural m~%nagor, but ~n sore c~sas ~t ~s organ~ze~ d~rcctly 
under trio CI~LnS dOpartn~nt, a~d ~% other cases ~naer the rc- 
l~of dep~rt ~ent~ 

M~tnods of Org~<U%~z~t~on. 

There arc other ft~uctlo~z too numerous to ~a'~tlon or 
dosorxbG hero. Outsldo of the -~ean functlo,ns th~ t havQ boon 
~oscrmbed ~horo ls considerable variation an the ,~cthpd of or- 
ganlz~tlan. For example, ~hc s~foty /[el~.rhuont, ~n ~o~e rall- 
roads th~s department is o rg~nlzad unuor the gonor~l manager, 
ols~,herc xt najbe orgo~ulzod ~Ith~n ~he clans dcp~rh~cnt, 
or ~thln the insurance dop~rtnont, so there Is ~ ~idc differ- 
once in th~s respect. The ~in polnt to be r~ado nero is that 
an orgon~zct~on ~s essontial!y humcm ~Id xt Amst be bull% hp 
~th the full roal~za~on that ovary job ~;xthxn ~t ~s to be 
f~llod by a hum%n being %~ho ~s sub3uct to all of the ~nstrncts, 
pass~o~ and prejudices ~nhoront in hamo~n nature. 

~n ~lann~ng or developing om organization f~r a railroad, 
~t sco~s essential to m~ke what n~ght be c~llqd "vcrt~co~! and 
horizontal @~v~s~ons". The ~;ork to be @one usuall~ d~v~dos itso]f 
nero or loss n~turally !nto functions, and these f~nct~ons ~oul 
be the vertical d~vzs~ons, As the bus~ness of the c~rpo~t~on 
g~o~s ~t ~s. t~c tendency for functzons to gro~ ~n n~nbar an4 ~n 
~r%portancu. ~On sor~ of our large r~llroads ther~ are t~olvo or 
nora v~co i~res~donts, each ~n charge of a sapar~te function, 
~h~lo on the s.ualler roads there may be oul~ t~o or three v~co 
presidents, each h~zng charge of several functions. For th~s 
re~son there ~s usuallj a batter opportunity for nnaagors on 
the smaller roads to secure a ~der ra~ngo of kno~icago anu con- 
sequontly a bettor unc~orstand~ng of rolat~op~h~p bot~oen the 
various funct~o~. On the other ha.u@, a large enterprise r_a~cs 
~t aosolutoly essential that t~c h~hest-tra~ned exports be 
ploced ~n charge of the various functions !f the bust rcsuits 
~rc to bc obtained, nd ~n the l~rgcr conpau~os th~s ~s usually 
@ole, ~wth the result, however, that xt ~s more d~ff~cult 
propoxly to coordinate the ~Ork of the v~r~ons functions aria 
to secure proper coopcratxon oot~,oen trio ho~Is of t!~c dOpart- 
~ents. The tenC.ency ~s qu~te natural for e~ch do±x}rtment 
head to emphasize the ~nport~ce of l~s o~ fanct~cn, omd ~n 
so~ue cases the various functions ~re lqokod upon ns almost a 



separate bus~noss~ Each department ho~d should be hola 
strictly ~ccountable for the oycr~tion of h~s p~a~tlculer 
function or departz~ont~ At the so~ e tnue he should be 
made to focalize that he ~s only a ~art of the great enter- 
9r~se ~uc ~ th~%t ~n ~ny sltuat~ons ~t ~s ~ssent~al for some 
of the dol~rtments to Subor(%insto their ~nt~rcsts to others. 
The author h~s ~n n~n~ cer~In e~sos where the n ccount~ng 
and legal dop~rtnonts have been ~blo to enphasxze th~ ~n- 
portsmce of their functions to the point where unreasonable 
rostrxct~ons ~n~ requirements %,ere enforce~ on other do- 
part m~nt s ~ • 

The _%orlzontGi dlV~S~n of the orgca~z~t~on ~nc icates 
ho~; muc~ ~uthor~ty ~my one official should exercise m~a hey 
much c~n be delegated to subordznates; how much det~l can 
he lo~ded on to ~n# gxven posxtxen ~nd still leave the 
holder of the poslt~on sufflclent tlmo for supervision au~ 
other ~ttcrs. It xs obvious tn~t no two men arc equally 
capable of ]mndhng detail an~ suporwsxon. It follo~s 
that changes ~n personnel, %h~ch are constantly occur~ng, 
very often roqturo ch~n&cs ~n the orgauxz_t~on ~ot-up. 
It ~s qu~to 6vldent that a hunmm orgauxzatxon, ~n order to 
be effective must be olastxc~ It ~s also qu~te ov~clent 
that changes xn organlz~t~on nu'~e necessary by changing 
9crso~mel or chaugln& c<nd~tzenS, should be g~vcn ucry 
c~reftul consideration. The duties of a pos~t~on of im- 
portance should be ~m~}.l defined and there should 
be ~ vet# clear understanding of the lxmxts of an~hor~ty 
and rosponsxbzlxty. It xs not essentlal, and ~n the 
author's op~n~0n not desirable, to hsvo all t1~eso dutzes 
~nd responsibilities oxprosse~ in writing, but ~t ~s 
desirable and essential that every officer should 1~ave a 
very clear un~orstaad~ng ~th h~s suocr~os xn th~s rospuct. 

The author recently tal-kod ~vlth ~ respnnslblo r~l- 
road off~clal ~ho stated that he no.d never d~scussec I wlth 
hls superior the duties and rcspons~b11~t~cs of h~s own 
pos~t~on anc~, in fact, ns~l not glvon much cons~der~tlon 
to the .u~ttor hlnself except ~s v~nous matters ~,hlch 
came to hls ~ttentlon forced It upon hlm. Thls of floor 
ma~o the statement th~%t after t%o years in hls present 
posltzon he h~¢ ~ no clear understanding of hls dutles and 
rospons~blllt~es, anC~ that he could assume respons~l~ties 
that seeme~ to bo entirely out of hls department, and ~n 
sons cases he ha~ done th~s because he felt that the good 
of the service requ~rc~ ~t. 

In mauy c~ses offlcers in responslblo poslt~ons ~re 
not ailo~,od to appolnt thelr suborel~%tes ~vlthout inter- 
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forcnco from tholr supori~ offlcerso The proper consldora- 
t~on of ap~o~ntmonts in Gny Ozganlzatlon ~s most ~mportant. 
If the head of ~ mlnor dopSrtnent Is to be hel~ rosponslble 
for the operatlon of that ~opartment, he must be glvon 
pretty wldo ~uthorlt~ in the ~ttcr of apDointnentso If 
some one h~ghor up ~n an org~%~z~.tlon makes ~i~po~ntments 
that the offlclal rosponslblo for the department does not 
approve, he cau s~y ~th a gooC foal of ~zo~son that he is 
not responsible for results because he v~s not DGrmltted 
to make the apeo~ntments ~iCH ho conslcloro~l best. 
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Office of Chlef 
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LINE ORGANIZATION OF THF OFFICE <F THE QUA]{T~{MAST~ GYNEHAL 
AS gb ~ APRIL 6, 1917 

(1{EffORT Q.]~I.G.O. 1919.) 
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tC.S ~ L. - G.S.S. 1925) 
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GE~ERAL 0~DEES ) 

NO. !0 

- '  

N,~mber 

EXTRACT 

-W 

P~ro OS e 

\ 

,~ar Department, 
~'ash~ncton, June I, 1926. 

~405 
34i0  
Z411 
3415 

3505 
~506 
Z510 

3605 
3610 

3611 
3615 
3620 

3705 

3706 

~7 I0 

3715 
3717 
3718 
Z719 
3720 

~805 
~810 
~815 

3900 
390t  
3902 
3903 

34. R ]~ .IRS ~hVD ALTER ~TI ~TS, ' ' ~TER .l~D SETEES 
~ater and sewer~, ~ater ~nd se--erage systems. 
~ater and se. ers, ater and se /erage system, U.S.I llltary ~cademy 
rater and se~'er systems (V.G only) 
~Tot llsted spec_flcal!y 

F5, REPAIRS tND ~LTERLTIC~S, B~IDGEB ~nd ' ~L~RVE8. 
Br!dges. 
Brzages (N.G. ou lv )  
W~rves. 

Z%. REPAIRS ~IID bLTLRkUIGTS, JILLS, FF~CES, ETC. 
Fences, trell~ s es, ornamental and c o nremoratlve s truc tures ,v~ll s, e to. 
Fences,trellises,ornamental and oomnemoratzve structures,~m!ls,etc 

at U.S. ihl~tary Academy 
Fences, ~l!s, plcKet line, etc (N.G only) 
Flagstaffs, gun monuments, tablsts, etc. (con~memoratlve). 
Not llsted spec!flcally 

Z7. R~&IqS k~ <LT ~ ~I~S, NONST~UCTURAL. 
Electrmc ~r~_ug ~i f~tures ~n structures, transm~ss~ou, 

d~str~but~ou and street-l~gnt~ng s~stems. 
Electr~c-l~ght systems, _nclud~g pole l~nes, ~nr~ng and 

f~xtures, (~ G. only) 
Gas d~str~but~on svste~s and appliances, ~nclud~n~ p~p~ng ~n 

bu~_ ld ~ngs 
Landing, and ta~e-off runwa~ s 
R~d~0 systems 
Telephone and telecraph s-~stems (N G only) 
Telephone, tel egraph, and cable s~stems 
Not l~sted snec~f~call:. 

38, RE~&IR AICD ~J~TI~ ~Ti CN$, ~{ILIT %RY DEFENSE ST~UCTURES 
For t ~f~c2 t~ ons. 
Tornedo structures. 
Not l~sted snec~f~cally, 

39 and 53 RE~IIPS fC~ ~LT~q%ZI(I~S, EQUIF~ENT 
Telephone and te!eg~aph equ~meut (N G only) 
&!r ~erwce, not l~stea s~ec=f~cally (N,G. only). 
A~rplan~s, (~LG only). 
~nt~amrcraft art~!lerf aud 155-m guns (N G only). 

To Illustrate functlomal!zat~_ou ~f 
Army, Finance. CF~uRT ~0 17~. 

i 



Y 
FINtNCE CIRCULtE ) 

NO. 7 ) 
Offlce Chief of F~nance, 
/~sh~nuton, ~ay 15, 1926. 

CODE 
NU~'BER 

3700 

TITLE OF ~PPROPRIATION %BB~EVIATION YEA~ PU~0SE ~ BER, 
APPLICAB~ to (see 

EXTRACT code ~ubllsned In 
General Orders 

, ~ ~ ~ NO. I0, 1926), 

Rent of buildings, Quarter- R.B ,~ .C 1927 3107,~155,~i29,~145 
master Corps 

E740 

! 

Z775 

Repairing roads tO National 
cemeterles. 

qe~a!rs ,Arllngton 27emorlal 
Am~hltheater and chap~l 

R.R to N.C. 1927 

R.,~..A ~ C, 1927 

1595 ,1717 ,1740 ,  ~'325 
(Renal n l n g  p u r n o s e  
numbers o m i t t e d  ) 

! 15,3205, ZZ25,3405 
(]emalnl ug pLtrnose 
numbers omltted ) 

3760 ~ena~rs of ~rsenals R of A. 1927 425, 12~5,13~8,1  Z87 
(Remain ing  p u r n o s e  
n~mbers c m l t t e d  ) 

3800 

Z810 

Replaclng Army ~ransport0~- R.~.T 
tmon. do 

qeplaclng clothlng and 
eqmpage 

RC.~ E 

1926 -27 
19%.-2s 

!~6-27 
1927-28 

206 ~ 1025, 1225, 5227 
(Rema~nlng purpose 
numbers o~itted ] 

804,806,8!9,821,825 
~ Remalnlng purpose 
numbers omxt ted) 

~820 Replacing ~ed!cal 
Supplies do 

1926-27 
O 

600,603,I025,1229 
(RemalnlnT purpose 
numbers om!tted) 

3830 Re~lac ing Ordnance 
and Ordnance stores 

R.O. & O,S. 1926-27 
1927-28 

1215,1240, 1247,1368 
'~ qemaln! ng pm~pose 
numbers o~itted ) 

To lllustrate f~ctlona!izat~on of 
Army Flnance 

DHART NO. 17b. 
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