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THE ENGIKH AS A EEAEEB W FOBLIC SER7ICSC 

Tho general recognition of an existing condition is frequently 

long def erred becnuso of tYe lag in public thought rjhicb seems to 

Almost universal. Tho most difficult obstacles to progress arc tho 

fi3C3i habits of tho rdnd r nhsthcr of tho individual, tho comunity, 

•.or of tho vfoolc nation* The tnos t tine-^onsuniair task'is the endeaves^-^ 

to break icr/n cr to rjiden opening throuph traditional tboupht* Tho 

ordinary associations, oxxvixrarontr and cantons of the individual 

•cstabl i sh habits of mind and perpotaatc traditions not only for • h i u s o l f * -

but collectively for a whole co^nunity- Not tho traditions founded upon 

history and glorious dec 4. 3hsn these no have no. finerheritages, -tfo 

havo no foundation for our Institutions so secure. Ths t m diticas = 

^which obstruct progress — real permanent progress — 1 hs-vo no suoh 

horcic birth. It nay be a ludicrous sight to see a, full gravA* able­

-bodied man visibly s te .rt lod by a black cat cross ing his path* Bat the -

added thme&t that this .man is an i&cricen citizen \rifk the s?ase ri^jt 

to carcass bis discretion in tho choice of Fcovemins officials as any 

other citiscn is net so laa^.provcldLng* fhere are people of intelligent _ 
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who refuse to sit at a tablo if there ha ppens to he thirteen and a 

hsuntsd house vftilCh the hoy passed a% night^with his hair raising his 

hat from his head remains still a haunted house to the mftn rsjen he baa 

passed the tradition along to his own son. 

Characterize these tsanifestations as superficial, as of nc real 

significance, if yen wish» Yet a great grandmother of one of our fore-* 

most engineers of today \7as burned at the stake as a witch in our own 

New England. 

A3 a matter of fact, these indications are not superficial* Sfhey 

are too deadly real. The danger to navigation and safe passage lies not 

in the portion of the iceburg above the water, but in the vastly groater 

hulk below. So* too, it appears to me after nearly two docades in a 

branch of the public service which is relatively new, that tbe greatest 

difficulty to progress has been this great mass of backward looi±ng> 

traditional ideas and ideals which persist in the face cf existing 

conditions* Thus, to obtain any measure of the leadership of tibe 

engineer in public service it is necessary to seelc 810so places where 

there has been a pushing forward, a breaking away from the conditions 

as they had persisted, and to measure tbe influence of the engineer 

where these breaches have occurred* Successfully to evaluate the 

engineer it is necessary to have a radically different conception of 

many things than the legendary or traditional viewpoint- Setae one has 

well said recently that industry has ceased to be regarded as a rzsans 

for creating wealth for the individual, and to be Ibolaftd upon as a 

method for sustaining b m i llife* . . 
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So, too, the hie&est perfection of car ideals of government is 

to establish rnore firrily and to perpetuate the constitutional 

exposition of the right of the individual to life liberty and the 

pursuit of happiness* t . 

ft recent writer*sayst 

"She civilised man h a s vastly more security, power, opportunity, 

comfort, leisure, than has the barbarian or the savage; he has amassed 

a wealth of instruments, p ^ s s e s s l M i s , and ideas infinitely transcending 

the paltry hoards of earlier 4ays? he lives in a ,man-snadet environment 

astoundingly different from the *state of nature** This is specially 

true of modern Western civilization. Our civilization may he inferior 

to others in sour respects* It may l&ok 1fte beauty of the Grdefc, 1*bo 

durabi l i ty of the Chinese, toe spirituality of the Mediaeval. But in 

dynamic energy, in mastery over the forces of nature, and ittjf&ll-*round 

efficiency i t f-̂.r transcends anything tho world has over seen* 

In fact, within the past century vse have broken the age-old. 

tempo of material progress and have leaped clear over Into a new self-* 

isade "-rrld, Dovrn to a trifle over a century ago man's material progress 

hsd been a gradual — a very gradual — evolution* His tools, though 

were numerous, were a ^ ^ y elaborations of those discovered by his 

retaote nnc^stors* A few instruments lifer the printing-press and the 

n&rin-r's compass *ere abmat tho only notable innovations* Ham's control 

over natural resources had lite wise not greatly expanded* T/ith th© 

exception of sam-powder, he had tapped no new sources of material energy 

•Lothrop Stoddard 
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since very ancient tines* His chief source of power was loascle, anfcal 

and huuan (do we not still reckon in 'hcrse-pwwer*?.)* and, for the-rest* 

lie filled his sails with the breeze and turned clumsy water-wheels by 

-using brooks and streams. But the ancients had done all these things* 

for methods of communication, they had, if anything, deteriorated. 

In the year ISOO, there was no system, of hif&ways v&ich egoAUed the 

-Soman roads, no posting-service as quick as Caesar's, no method of 

signalling which could compare with the semaphore 'telegraphy* of the 

Persians* and probably no ship v&ich could not have been overhauled 

"by a Phoenician galley in a moderate sea* 

Suddenly, astoundingly, all was changed- 3he hidden forces of 

nature yielded themselves ^acle-sale, as though at the wave of a 

Enagician's wand. Steam, electricity, petrol, and a v&ole series of 

mysterious Jrays* and 1\iavesl gave m n powers of which he had not 

even dreamsd. Ihese powers were promptly harnessed to inhumberable 

Machine s -which soon transformed every phase of hunan existence* 

•production and transportation were alike revolutionized, distance 

.Was well-nigh abolished, and the very planet shrunk to the -measur.e.. 

of human hands-- In other words, r̂ an suddenly entered a. new A r t e r i a l 

•voorli, differing not merely in degree hut in kind from that of his 

grandfathers"-

3!hese accomplishments led naturally to a different conception ̂ Y ; . 

^ f government and gave opportunity for the extension and cl&boration 

C i j f public service vfoich may be roughly divided into two classes" 



1. Those services v&ich the public perr-iits, to be rendered 

itsslf by groups of individuals, corporations, for & profit, but 

v&ich it regulates both as to the service and as to the Charges v&ich 

shall bo iuposea* 

2, Those services v&ich ths public undertakes to do for itself 

without profit. 

Porhaps the nost notable illustration of the first class is the/ 

railw ay syston of this country, and now a most important activity 

of the latter class is the building of systems cf uedern hignssys* It 

would be a simple task to point cut the achiarecents of the engineer 

in each of these, but it sceas to be cf greater notaent to establish if 

possible tha degree of authority with vfoicn the public has vested the 

engineer and thus to establish the measure of his leadership. Murk in 

each of these two great classes of activities how tho public, in seeking 

to secure efficient service fcr itself, has broken av/ay froa long 

established customs in which the inevitable conflicts of huifl&n rela-tionr 

ships were adjudicated and detorrinod largely by the courts, if dctorisiaea 

at till| and has established new processes in vuhich rapidity and continuity 

of necessary adjustments and performance arc the characteristic require- .. 

iicnts* 

Note the difference in the attitude of the public toward the 

public service of today, typified in tho status of the public. hi^hwnyt.' 

with that expressed by Jus se rand in his "English Wayfaring liffe of. the-

JXVth Century"? He says? *Tnc keeping of roads and bridges in repair 
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the latter included in the *trinoda ncccssitas*, w&S net considered as 

worldly, out rathsr as pious and naeritorioua work before God# of the 

sai3 sort as visiting the sick or caring for tho poor; ixn saw in theo 

a true charity for a certain category of auffbrcrsf naraely, travellers; 

this is why tho clergy subaitted to itc» 

Furthers»A"religious order with this end in view had been 

founded in the twelfth century, thet of the Pontiff brothers, or rakers 

of bridgesi which spread into several countries of the continent'* 

Tho great London Bridge was cosicanced in 11/6 by Peter 

Colechurch, "priest and chaplain*** And v/hen, through lack of repair 

London Bridge was about to fall dovm, a uoro or less continuous 

condition, there resulted the appeal fron the throne to the clergy 

throughout the country to collect ttwith pious exhortations'1 from their 

followers subsidies to repair tho structure* 

Today wo have established as a raost important part of our civil 

goverm^ent the broad activities for hupan welfare which we call public 

service. In this modern dcvelopiaent is fcrund tho greatest recognition 

of tho engineer and his leadership. Consider tho operations of the 

no&ern public utilities corporations. These are practically all now 

administered by coixiissions- Sine© the organization of such comissions 

by the States tho scope of the engineer as a leader in public service 

has been widened to a degree not heretofore approached* And this devel­

opment has taken place within the past twenty years* Since that tics 

most of t&e States have organised utility comissiens to regulate public 

utilities and the railroads and industrial cccxiissions to regulate said 
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supervise tho condit ions -~nd operating xajthods of industr ia l entor>'//' 

pr i se s and. to care for the whole oat t o r of protect ion and condensation 

paid to worklngicen i n caso of accidents* Prior to t h i s tine the 

engineer was very seldon consulted by state govemtacnts» In Cases 

where the public had undertaken construct ion or building projects the 

engineer was eemployed., but ho seldom had an opportunity to exorcise 

executive functions and powers based upon h i s engineering training ;/ . 

•and experience• 

Tlio Prgonisation of these regulatory bodies a t once donaa&ed , 

non for the public service with broad engineering experience, and. 

men who had a conception of the idea l s of public service* ' To the 

l e s i s l a t i v c branch of our gevcrnuent alone i s given the police, power. 

Before the days of coiaaissicns i t v/as necessary for the l eg i s la ture 

through statutory enactnont to speci fy in &reat d e t a i l s the means and 

aethods to be followed throughout the public serv ice . This included 

the d e t a i l s of the protect ion of dangerous uachinory in f a c t o r i e s , the 

pract ices to be followed in industr ia l enterprises that the work"of-///' 

• ersploycos night be safe and hea l th fu l . I t was necessary for,tfaev-:-.: v ^ ' . W f l 

l e g i s l a t u r e s to f i x rates by def in i te s ta tu te s , and to specify conditions: 

under which service was to be rendered hy public service corporations : • 

•;to the various c l a s s e s of consumers* 33ie multitudinous' questis^';._'^^A1. 
Which neces sar i l y arose regarding the enforcement arid v i o l a t i o n s .^f", 

such enactments were subjects for court procedure* Tho lawysrs/oiad - •: 

fudges as a ratter of fact were c a l l e d upon to enforce :-&kS.'^^-^i^SS;-;:..'/.:? 

as l a i d down hy the l e g i s l a t u r e s - I n - tho enactment of the e c ^ i s s ^ o g / / ' ; • : . 

l e g i s l a t i o n , the l e g i s l a t u r e s adopted a n . en t i re ly new p3.an*.,SpscifiC -
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provisions regarding the rates charged and service furnished by 

public- service corporations were largely done away with, l eav ing 

perhaps only the maxitium. So, ' too , were omitted the details for the 

protection -if machinery in factories, and tho conditions of employ­

ment. There ivas substituted for the so definite and specific provi­

sions broad general pronounccmonts- Instead of specifying tho 

many details of factory inspection, the manner and method in-which 

saws and belts should he protected, tho legislature condensed theu 

in one paragra£& requiring tho employer to protect the life, s a f e t y , 

health, and welfare of employees, and authorizes a commission or 

board to draw up rules tail orders specifying the d e t a i l s as to the " 

Connor in which these things should be evcccmplishod. 

So, too, specific provisic.ns relating to the regulation of 

railroads and public utilities were repealed or modified, and 

"commissions wore established whoso duties wore to determine that 

reasonable and not discriminatory rates were charged for service and 

that the services rendered were adequate and satisfactory* 

These rc.Tul:«tcry cctmissions are in reality a fourth branch 

of government. They may be said to be legislatures continually 

in session, yet the p:v;er of the legislature is not delegated. 

She legislature has said that rates shall be reasonable and tkat ... , 

.conditions cf employment shall be safe and sanitary. It is the 

function of these comoissiens to determine after investigation, 

what are reasonable rates and what conditions are safe and satis­

factory with which to surrcynd men, wouen and children employed in 

industrial establishments. 
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The real distinction which entitles these coiaxiissions to a 

position as ... fourth branch of government is not so roich their 

\ administration as their investigation and research* 3kese invos— • 

tigi-tions are, however, n o t the acadepic research of laboratory raid study. 

Out the constructive investigation of the administrator. In these fields 

of investigation ana administration the work of tho engineer has 

".bee c^e all-important. These corxdssions by force of their activities 

;really constitute standing refcreos of the court directed by the 

legislature to report all the facts that uist be given viei$it in 

^deternining what is reasonable* 5he courts have a place- because 

'under cur constitutional system the acts and orders of these adc.in-

istrative beards are always subject to court review upon appcrvl by 

interested parties* Instead of having a ref-ree appointed by the 

court, usually a lawyer with the lawyer's limitations as to the 

relative value of different fa&ts, these commissions arc composed of 

lien who are cc-upollcd "by their duties to give weight to tho social, 

•economic and technical facts that othcrvrf.se would not get before 

the court- In proceedings befcre the corxdssions aan-nade liniitatioas*;:""' 

•legal foriaalitios and precedents arc of little significance-1 *nd 

f«^ts and real conditions stand forth simplified to the decree 

possible. In LxJcing their investigations it is necessary that .. •" 

•comnissions call to their aid men trained in the science of engin­

eering. The industrial coimlssicn nust ascertain ehere danger lie*, 

^nd vfh-sre health, life and safety are menaced. It mst• discover;.'. v . , ' ' U ' - -

http://othcrvrf.se
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• d e v i c e s , processes and aanagercent t h a t will .avoid these dangers, 

and cast ascertain whether they are practicable* In railroad and. 

publ ic u t i l i t i e s regulations and in rate determination a fundamental 

requirement i s a physical valuation of the property. The present 

s tructural value i s tho value that has to be ascertained. True* . 

other elements irust be considered, but u n t i l the physical value of 

the property i s determined, the publ ic and the courts have no way 

of appraising the vulus tc bo allowed for these other factors* The 

making of such a valuation i s wholly an engineering task requiring 

an inventory of the property, an examination into i t s condition, 

and an applicat ion of proper unit p r i c e s * Further, i f operating 

losthoas and prac t i ces of the public service corporations are 

inves t igated , the testimony and reports of competent engineers 

forte a bas i s for couaiss ion act ion and order* 

As these crncdssions were being organised by tho d i f ferent 

S t a t e s , there came a new demand for usn of engineering training- and 

experience- Each one of these regulatory coaxiissions has-a staff ..:-v 

of engineers trained for their spec i f i c "duties* She-: very .nature 

of the work requires that they be s p e c i a l i s t s - : 3b&s we have 

va luat ion engineer, water power engineers , gas engdnsers, e l e c t r i c a l 

engineers , telephone engineers, sa fe ty engineers,-" sanitary *»£ineers ( 

lighting engineers, and so on through ths riable category*: The regulr 

at cry work of such bodies could not be carried «n with any. degree 

of success without the invest igat ions and research a c t i v i t i e s of a . 

s t a f f of coxzpstent engineers* I t i s the log ica l , development that 
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since a large part of the work of those bodies c o n s i s t s of eng in ­

eering invest igat ions and the weighing of engineering fac t s the 

ch i e f executives of the s ta tes in s e l ec t ing tsm for such c o m i s s i o n s 

have rea l i sed that men. vdth engineering training make most exce l l en t 

commissioners- I t i s a fact that many of those state conrdssioners 

have as members men who are competent engineers. 2hus in the 

s t r i d e s v;hich the nation has made i n providing for i t s e l f service 
a 

through others the regulatory powers and leadership vfoich / re la t ivo ly 

few years ago were locked airiest s o l e l y in the hanas of tho courts 

and the legal profess ion, have by weight of requirements gravitated 

to a very large extent to men \3\o are trained and experienced 

engineers . Shis development i s an outstanding trlumjix for the 

engineers , i l l u s t r a t i n g as i t decs the dealership attained through 

a. determination of the facts by research <und inves t igat ion and 

the i r applicat ion to c\:r modern condi t ions unhampered by the i i u i t a -

t i e n s and mystifying and inaccurate t rad i t ions . 

In the c l a s s of public service which the public undertakes 

tc ac for i t s e l f the cstoblishiicnt c f highway dcpartccntPh»s been 

the most outstanding of recent dex'elopucnts, both as to the b r e a d s ; 

of tho authority reposed in them and as to the funds provided for 

the i r expenditure. In tho past 30 years , but l arge ly in the past 

10 years, each St^.te has establ ished such a department* Airiest 

without exception the executive o f f i c . r of these i s a trained 

engineer and the administrative head,, whether, i t bo a single-" 
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commissioner or a beard, is largely called, from the engineering profession 

The duties, excepting only these of clerical and accounting nature, are 

almost entirely performed thro\i£h an engineering personnel* In addition 

to the duties of theso departments of a technical character, comprising 

principally the construction and Eiaintcnancc of highways* as highway 

transportation has developed 30 phenomenally there has developed 

necessity for the broadest understanding through research and inves­

tigation of the economics of transportation public finance and high--

w ay operation. There are involved in highway administration tho 

&ost difficult of hucian relations touching the desires, hopes and 

aspirations of the coixiunitios, large and suall, i-nd of the xaoxe 

widaly separated and individualistic agricultural population* 

In the State highway departments, the engineer is predominant, >; 

but not in either cf these two fields alone arc found the lidts of 

this niovê ent of tho engineer into leadership* There are other fields,. .= 

tho Public Health Service, city nana&ei^nt, forest control and con­

servation, food distributicn and conservation, transportation and 

traffic control, city planning, conservation of iMpor through labor- : ; : 

ssnring isachlres and dcvclopaent of efficient rxthods, power devclop^nt, 

and agriculture- This latter field is worthy of note. Considering libs 

' "typical American fam either as a hciae for a faiaily or as a production,, • 

plant, the trecendcus advances which have bean made in establishing 

batter hoses and more efficient utilization of &»m ; labor, the werlc , 

of the engineer has been outstandingly tho greatest influence* 
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Generally speaking, these activities arc represented in each' 

State hy state organisations Irving intiriate association, with the 

voari-us phases which are of state-wide concern and for nany; tore: 

exists in tho Federal Government organisations fortiod along soncwhat-

parallel linos to represent and adroinister the national interests* •• 

In t,.cse, as well as in the State organisations, the engineer has: a -: 

dc-ainant position. 

All of those developments taken in the aggregate present 

convincing evidence of the position that has been reached and' accor&M 

the engineer as a leader in public service activities* Yet this 

leadership decs not exist hy reason of autocratic authority or the 

divine right to.rule. Neither does it detract froni the sphere of 

the eccnendst, the financier, the physician or the lawyer- The very 

organisation and plan of operation of the rrganizatiens to adnih- .. _ 

ister and conduct these public service activities are based upon. h 

a inutual acceptance and respect each for the other of those --.:' jAJ^. 

professions. Perhaps the outstanding charrxtoristic of successful : 

operations of public service is the degree of cooperation which 

waists, ccoper-ticn betvyeen federal and St-te organizations, 

cooperation between the regulatory he dies ana the public scrvice;£- j l > 

corporations, ccoperation between the different professions' 

ara necessarily brought together in a single.organization. In the 

discus siens, therefore, in this costing af the training of the:[-.-:uA-: 

engineer for leadership, the outstanding thought which such an 

analysis as this reveals, is the necessity for the training o|f -;//"/-./•.•' 
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the engineer, not alone in the pure- science of engineering, hut 

in the broad humanities, in economies', in finance,- and in the •. • 

ideas, mo the ds, and ideals of jpvcrnr.cnt. She position'of the -

engineer today, and the recognition accorded hln were achieved 

thr m a n service — service f^r "a long tern cf years in subordinate 

capacities, finally nurturing in the recognition of his aduinistra*^ 

tive ana executive possibilities as the public has learned to 

secure better service and direct action for itself. The position 

cf today will be held and enhanced rnly as long as tho ideals cf 

public service arc truly .aaintainod by hin. Shis is perhaps tho 

greatest privilege as well as the heaviest responsibility ree tiz& 

upon the engineering educator. 


