Peper oresented by Thos. H. MadDonald,
Chief, U. 8. Buresu of Public Roads, at the Anms.al
Convention of the American Railway Engineering
Association, at the Palmer House, Chicago, Illmoms,
March 17, 1937. ™~

It is o welcome opportunity to be permitted to appear befef
the American Reilway Engineering Association to:discuss matters 6
mutual interest which are constantly growing in importance.

The coordination of transportation in ell its ph’aéeS‘Has‘bj
given the rank of bath an ideal ond a major objective of gove‘rnmel
responsibility.  Much has been said concerning the wavs: a.n& means’
accomplishing this desirable coordinstion, but many of these"éﬁvdéé&ed

policies ere directed toward existing conflicts and do mot Tesult'in

constructive effort since their foundstion is in disagreements. hor

. more productive approach, with the probability that wheh progrﬂ 6

made in these constructive phases many conflicts may a:uto:nat'i

‘disappear or be materially mitigeted.

The heritage of the past apperently imposes too stmn‘gm
tions upon our thinking into thé future. Experience may be‘“‘ a grea
 teacher, but only in the event that the pr‘ecepts'«are' "équndi In
very few years the transportation ﬁorlﬁ has changed in' 2 degree

beyond the expecteation of ony person egpecially’ those who hav :




‘ff‘moat closely’idantified with the meny and diverse developments.

3afara the warld went topsy-turvy and plunged civiliza-

}ion iuto s chaotic struggle —here the wealth sccumlated by
3naxians was destroyed almost over night, the normal economic
*,‘dav#lagmantﬁ hondicapped with insupsortable burdens and the
 "naxﬂxnl flow of trede and commerce nainstakingly dbuilt through
’thﬁ g@narat&ons wholly upset by nrtificirl boundaries and
‘Dﬁ aﬁﬁﬁamﬁ reprisals, the princinle was ressonnbly esteblished
H 7ﬁ€ka$wvh@rﬁ tronsportation costs nre lovest, wases are highest.
Bron under conditions todoy thls orinciple scems to vrevail
with such excoptiona an moy bBe accounted for by influences grow-
 1333'¢ut'of the =morld confliet. I w nccest this yprinciple os
craling p1l) of ue who hrve to do ith trangportation are given
yﬁ ehnreter thot relses our ufforts rbove the commonulsce ~nd
endows thom vith » reflox wpon the subllie welfrre that becomes
on incentive beyond the naturcl desire to do the day's work well,
CIt lein this apirit thot I nm opresenting some aspeets of common
 in&wrﬁﬁt to rellery and higheoy troseportntion. It will doubtless
ﬁa aeecpted thrt the more officlent trensportation cs a whole
becomes, tho grorter ceset the nntion poesesses, rnd the better
position it occuples to compute ith the vorld, shile st the
same time construtly relsing the stenderds of living for our

people generslly.
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There is a vast nccumulaxion of lavs. customa nnd

attztuaes of mind which are the proauct of the 1ong yenrs dnringa~
which railuay traasportation as a nnxionnvido service, was 1n a
major sense, o moaoopoly and which now greatly confuse thq'solu+7ﬁ ;

tion of transportation problems. This point is’wdii iliustrﬁfé&*  f :&

by the State 1w:s and traditions govarﬂing the nnymant of the
cost of railroad-highiny grade crossing elimidntioas. Althcugh ;ffﬁ"

there is n wide discrepancy between the leaanl requirements 1n :

force in the aifforoﬁt States, it is ransonable to estim&ta thnt;iifnf
the average minimum nssessment wpon the rﬂilronus 19 one~hn1f of'ff;:”f
the cost of such imnrovements, but protection nnd *orning éﬁvices ‘

are wholly the expense of the railronds. :
Perhnps the first major ro cognit101 by tne public of the

chenged conditions of trodﬁportatiou ond the rcallzation that the

railroads nre an asset to be co"servoa, rﬂthar turﬂ o monopoly
.to be curbed, cnmo ‘itn the urovision iu thc Fuﬂﬂrﬂl hzghnay

1egislﬁtion thnt n»rmlttea the constructiOA costs of grqde cross~
ing improvemo: ts to bo pnxd wholly from bublic fu;as., While it |
nay be said tnnt this aqpﬂrture from estublishha custom grew cux
of the emerge%c 1ucessity to nrovidﬂ employmuﬁt of souna g
" chnrncter, nevertheless its nccept nree by tﬂu public "ithout ¢
adverse criticism 1:§1cﬁtes the distance tﬁﬂt pub’ic thougﬁx has :
tr"vclea in 1ts willing css to aenl fairlj. t*a o8 co“aiticﬁs i;

now exist, 11ta the railronds. In this, ccrtwi 1v tho traaitions j’;“




T tbé~péat have been denied br » recogaition of actualities

: &nﬁka willin#neax on fh aart of the .ublic to meet these

"airly}‘ Xf we cmn hold to the thought of efficient tranaporta-
"£¢§“$gﬁﬁhate?er form, ne o natioap’ ssset, the debate as to
m%iﬁﬁiﬂﬁﬁ methods of assessing costs of improvements which
“~aﬁ& ty the ﬁf?i&i&ﬂ%? and safety of tranuportation, loves force.
bﬁg i&pﬁvt@nu point to the public i¢ that theae improvements

~ shall be owde,

ﬁéw mush betier Lhe new plan is working ie well attested
;ﬁy the notual resulte,  From the time the Fedaral highway
CProgram weo atebliabed in 1030 until 1933, a period of 17

Cymars, thers have been elimineted on the Federel aid highwoy
ﬁygt&% & o grafde rrogsines, and of these 4,550 have boen
anesmplished throueh the relogntion of the hishwaysn,

The firat sathority to onrry the whole construction
aaste of such improvesente from redersl funds wos riven in
’g“iy 1353, Usder the pravisions of tha ¥atlonal Recovery Act

- of 1935, ES7 prede separations ware constructed amd J06

grade ocronslngs were protected by rutomatic warning devices.,
In 19%% funde were made nvnilablo specifically fer wsrk of this
eharacter and under this sutherization & total of €54 srade
{*Mwivzgw Wre boen wliminated, P81 eliminatiens are mng;mr
sonstruction rnd 371 are progremmed for construction, a total

.ﬁf,msﬁg' In addlition, 383 uxinting grede sepnrotion structures
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are being rebuilt and orotection with sutomatic warning devicesj%"
of 1204 crossings has been accomplished or provided for.7'Thu§y
in a veriod of 3-1/2 vears 3,146 crossings have been eliminated;n{f%;
including the rebuilding snd reconstruction Of-the»3&37cb301ete;andf , 
dangerous crossing struct'res, and a total of 1910 stendard pro&ﬂﬁﬁ; >
tection signals have been provided for or actuallyiinsta&led.~'  **’
This achievement is notable in itself, but it should be
of more importance that this program has brought tozether the .
railway and highway‘officials and engineers in a cooperative  ¢4}
undertaking that nas not only-accomplished these immediaxe‘resuifé}f” ;; w%
but has remarksbly fine implications as to an intelligent and‘ffki;f“

willing attéck’upon other oroblems of coordination in the future.

Certainly the highway officials mey be placed here wupon record:asfpﬁg]wv'

desiring the most efficient railwey transportation that can possibly

be secured and are willing to devote generous efforts to this emd.

Planning surveys are ranidly developing the .information:

that will not only obtain the mumber but will enable‘an;adequatE};if
classification of existing railwsy-highwsny grade crossings to bé o' -
made.

It is only the repetition of sxiomatic knowledge common

to those in the rsilway and highwey field, that we sre certain iﬁf?»

have for many vears a verv large number of gradé crossings. Thet

this statement mev ot once be understood by the pudblic, it must be
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émphasized nere thnt numerically the crossingsiin the lower classi-
- fieations as to combined traffic importnnce are greatly in excsss
of thnse in the higher classifications. Upon these latter of most
importance, the cvaileble improvement fudrds must Jirst be used.
Since go many of these ernssings will be continued in service,
there must be better erossing protection devices wirich cnn be
installed in lorge numbers and which must nccessarily have o low
cost range. Thore nre nromising dovelopmeats in this field
af aimple, chenoly insinlled devices, 1in which the element of oro-
toction offored moy bo grontly increnscd over the stondnrd crngs—
nr alternating light Uy providing in addition automntic gnte
T8
" In the Buropann countrics n vory large number of the railway-
highony intersections aro nt grade. Universally these are protected
by gntes, wsunlly mrnunlly operated. The gntes nny be across the
highwny or across the rollwnyy and quite genorplly each one seems
to be in chargo of o Lfonily which lives in o cottnge ot the site.
The gntes themsolves are light and not strongly designed, but they
~ve the essentinl quelity of placing o barricr neross the highuayr
during the périod of the possing of a train, mnd quite frequently
for o considernble time before. I have hnd the experience in driv-

ing on a highwe's widch intersected n rallrond at fregquent intervels
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of not being able to moke sufficiont time betwoen fhe-cros7i

wos being operated at o slow rate up a fairlv\hﬂavy,graae.}“ i
Evidently the drivers oa Eurcpean highways nccopt the iden of?;
woiting a reasonable time for the trains to cross, in pon@ngyék.f;
to the all-too-provalent willingness in this country to r?g?;g’,§;3£ €” %
life in a race for the crossing. |

It is probabl;” true that without significnnt excentimn

the drivers, if the docision is definitely mnde by interposing e

0 gate arm between the traveled way and the thCkS,.Willynotf;‘
oaly obey but will hove o great feeling of relief that they
are driving safely. The interposing of a gnte is of particular

importance where there is more thon one track, and by proper . .. -

design of reflecting lights'on;the gnte arm the hazards Qf g;éﬁ#;‘
driving are mdterially roduced by the-barrieriofvwa?sing;;ig; 8
across the troffic lones.
This discussion must not be construed’to temuer,thé
. determination to do away with all grade crossings bv eliminati
as a goal, but rather to mnke more effective the protecticn of
cr0531ngs that we kmow-con not be reached for some time. )“H"

The plaaniang surveys will serve 1othar function of first

importance by providing the data in definite form wh1Ch thraugh'

careful study, will moke p0551ble the fornul ation of “.program
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of elimimtim of grade crossings on n scnlé more extensive than
haayet’bean contemplrtod. The Interstate Gammorce Commission reports
‘; Mthﬁmﬁ. of 1935 234,000 existing grode créésings’." At the rate
‘ of'wt eli;nin'ation of 'tho previous thres yoars, approximating 1209
: mnmlly.it would roquire 199 yenrs to vive out gradce crbésings.
Vit“m opparont that an cdditionnl attack on ah oxtensive scale
',uml slong new lines must be undertnken. For exrmple, tnke the
~‘ &;fﬁ?&i"‘;}{éﬁghhiéﬁp@i River bnsin in which thére nre mndrods of
‘ thmiﬁénd.s of milos of highunys that are crossed by the railroads,
mn:w of thmn of trons—continentnl 1monrtance. Alln Who are feamilinr
~ with the number of grado erosaings in this nron kziow that it will
be possible by re-nrrangement and by the duilding of short lines
oef mm&a poarnllel with the railronds, to concentrate a number of
' eréuinga ot one point, which will Justify an wider or overpass,
‘l‘ha dmiicﬁﬁéh of enreful plaming will permit ‘the closing of a
,"\3.0,11316 aum’har’ of théuc grofe crossings wi'é’hmxfyt' sérious hondicap to
the public and, through the greater enfety provided, will amply
‘,Jﬁ#tify"thip coursa, |
| Tho Preoident hns oxpressed the idoal of elininnting from
these fnst through roil 1linos all hazords duo to grnde crossings.
To décompliah this on the extonsive scnle &e‘éimblo‘ we must look
to the intensive planiing study which will be imwﬁiﬁtely possible,

since these survers ore now rapidly naturing in a large number of
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States, The actual possibilities inherent in o vigorsus, 1nte.111-
gent attack on the problem of a very large -number of ‘existi,ng’f cross- ‘
ings that is ncw practicable, will result in doing away _:g?ith,many.‘,:
of these crassings at o ninimun of expense, provided only we Can i
retain and extend the cooperntive entente between the railway and ',.
the highway representatives.
The removal of each open crossing, however unimportant, rmst :
be a distinct gain to the rnllways in safety of operntion for thezr
fast trains, particularly those of the new light type, arilé.;a.s a k
corollary a decrease of hazards to the public, both for those who  ‘
use the railways ond for those who use the nighways.  The ao.vantage g
to the railroads is oaly o concomitant to the public interest.;,;.;,,;k
vhich is the objective to be served. It may be repeated hareu that
where this objective is accomplished, the exnct divisien afrudsts:f  

becones unimportanrt bnth in theonry and in fact. - Considerpgble - ;f;'? s S

attention is deveoted in this paper to this problen of grade cross-r “
ings which while importent in itself, becomes more im;po.rtant; if s
considered os the establishment of competent working relationships
between the roniluays and the highways. -

In this field of planning the grade ércssing problen is azﬂ.y |
a start, When we consider the. floocds which have occurred during |
recent months im the Ohio River valley, and the interrupticn to
transportation both rail and highway, and the cost of the rehabili-'-'

tation and reconstruction of both railways ond higlways, it extonds
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& d»df”-éw’mmtive effsrt for the pratection of transnorine

“ﬁtbﬁ,nﬁ& tha guArding cgninst lose dus to the sone recarring couacs

tﬁ th& w%mia fiel8 T flsod protecti n.: Wo hove tos longe rogerded

thﬁ vrﬁtmthn af Wighunys snd of ratlunye aorlast dlenateous
}&&”ﬁs"ﬁép&rn&& problens,  The destructisa loos s alun s sront-

~asb An sarrow volless vhere the higlonrs and reilunes ~eeusr the

“eame 1inftod aron, and where they froouently norellel ench ~tivr

tor long distancos.

| The prtostial field for essperati-a in natters ~f rngor
iﬁ?@rt*@xﬁ&n&& further.  COne »f the problens ndelh lng ever
“penfranted ralluny engineers is the ratstoanacn ~f oosneoth troek
hnﬁ&r %hﬂ inonet of uoving londs.  The dietsrti-n »f cur »-deprn

"téiirm@ﬁ bods wndor the wolenb snd sneed of bLopvy looomstives hng
depandod constant dnoreese Ln the weighit of mulle nad the coat of
the remalndar of the track eonstroction. The lopact 1o direetly

: nff@&téﬁ by roughness, and after roughness doveless its rote of

: f-_x,mm&m L8 necvlorsted.  The bipghwoy eaglneor tns been facod with
ehﬁ #@ﬁ@ nrablaon, bt unfertunately Lt is 1 love and difficalt
oparation o real iy and bring to true grode o rmndony surfnce,
The problem lag hnd $0 be nttasked fren the angle of prevention,
and after o long, oxteustive study the nfluoner =f srils foa boen
defined, fnd it ooy vow bo sald eoil econtrsl lne bosn put uonn a
brsls spproacuing rond mostery. This finsl sbjuctive is not vet

cguite rosched but 1t will be and within $he linitetisng ~f proctie

eable costs.  The wrinelsles devoloped will b anwlienble to the
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" problems of the stabilization of the roadbeds under thélr&ilsrd$; ]
well as those under the highway surfaces.

As a comnent wosn some niner difficulties which have

developed, it may be helpful to suggest the point of view‘bf“fhe”

public officials.
In the expenditure of all public funds there are a number
of principles which nust be obscrved that do not so unequivocally ;

apply tc the expenditure of private funds. One of these is th&f’ihé

terns of purchase vroposals rmust be adjusted to'proVi&e‘COmpétitiGg,;  ;
and to permit all those who are reasonably in a position'tb sﬁpﬁiyt”f 7
either equipment or materials, or to undertake contrncts, to'éubmiﬁ'fv
bids.

There have developed some rather hignly épeciaiizéd fielis
in equipnment and materinls particularly for pfotective deviééé;‘; i
in which the mumber of those who desire to compete is iimited,
and it might at this tine be argued that only these ;r;z#e inig tE
position to furanish the cquipment or perform thé services ﬁee&éé;"

This may be true, but it is necessary to fix the requiréménté4§f o

the proposals in suca a way that they would 2ot prevent otherst.~wwva4
o : e

coming into the field. During the short perind of operations

under present legislation we have had wi&espread nothods of}tékihgv*fc

bids, between proposals which specify the itens in great détdil'ffﬁ e

and those for which only a lunp sum bid was subnitted.
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»;v;érﬁe Bureou is now engaged upen o srouping or clessification
naf"ﬁaterials wnich will enter into the grade crossing improvements
ﬁbi;whieh bids will bo required in sufficient detnil to disclose
‘i#tﬁ}iigently the unit prices, which we lwpe will reascnnbly
#ﬁéﬂd&r&iza currant practice.,
’;;7  ThB dncis}on of the Administrrtion to coatinue the appro-
't@gﬁiaﬁa'fér grode crosslng olininntion »n the scme basis for the
?ﬁgpﬁl yania 1938 ond 1939, 8o far as we arc able to determine,
#nj§m§§’univuran; spproval, The revised rules nnd regulatinns
Hﬁhigh wore iasuéd tn cover the future progrnn, while adkering
“ fiiinxgely tg thase pravimualy‘in of fect, hnve endenvored to cove;
:*“fféuch‘ehnngeﬁ as exporlence hns diethtod to be desirnble. Minor
“f  99$nt6 raqﬂiring dofinition are coverod in tie igstructinns igsued
. frqm tine to @img. rmtﬁﬁr thrn in the rules and regulations.

There 1is qnlf sne point wpon which 1t scoms desirable to

l mnke comaent here. In the provicus prograus the divisicn of the

g@Ppgggxntiana botwoen the rnilronds in ench State wos based upan
-~ the ?@iﬂtiva milee »f pain line track. A nuaber of situntions

‘/_{'é?ekﬁ wiere 1t wos lmpcssiblo to rench iﬁp?rt“ﬁt crcggiﬂga‘bBCﬂuse
°f‘ §f>th1§ division of the funds. It was olso ovident that if the

'?_;jﬁﬂm¢ policy were contimed tho mumber of iméﬁfiaﬂt °r05s£ngs which
:;‘ﬂ could not be ronciwd weuld be incroagsed. Por thesc feasone. while
:A'g,cmntinuing in the nain the division betwoen the railrends upon the

. soe nilenge ratic, cxceptinns have been provided te make possible

“the use of funde frr improvements having o high prisrity even

'*@haugh the nllotnent of funds to n particulsar reilrend would be
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increased. In a few cases previously there wos vigorous insiSw

tence upﬂn adhering to ankexacf diviéiﬁ of the funqs between
the railroads: O the other hand, tnere wure nunerqus instance
of o mosﬂ gonerous attitude on the part of the rallroads, Whan’i
became evident thnt inorovenents i; which thoy were pafticulafi&f
interested czuld nct be inmediately undertaken;vin ééreeiﬁg €6'{
inportant work elsewnere. o

The reomarkoable results which alrendy hnve beun secured

hove been through the combined efforts of the rwierﬂas, the Sta&es,
end the Feaeral Governnent. We can conflaentlv expect equally
desirable results tc come in other fields such ¢ s flood contrdlyf;, ¢

where necessary to protect agminst losses and orovide for con—-;

tinuity of operaticn of transoortntion lines. Tne field is opeaer?«;

through coooerative effort to secure at miﬁinum c;st the elimi«‘ :

nation of a trenendous nunber of unimportnnt {rnae crossings by
careful planning, In o 1«rge way this aiscussiﬁn is 1ntenaed to
point the woy throuzh practicnl undertakings to ccordznaticn.§f
tronsportation ngencies, and the eventunl elinminaticn of uﬁééfﬂ
sirable compotition. ’
would net be proper to close tiis paper without giving:

. creait to the committee established by the railroads to coopurate
with the Stotes and the Bureau of Public Roads ia the uevelonment
of the grade crossing progran. Tais conmittee, corpr sed of'ﬂr;ZJ
R. E. Drugherty, Vice FPresident of the New York Centrol Lines,l5

r. ¥. D. Toucette, Chief FErgineer of the Sunbenrd Air”Line, fgf?
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lr, R, H, Ford, Assistrnt Chief Engineer of the Rock

1*9@;?;

iﬁlanﬂ~3¢ilravd‘ Mr. G. ? Harris, Chief Engineer of the Santn Fe

1r &d. Yr. R. J. 4iddleton of the Milvauvee Railr-ad; Mr.
f_ﬁ&ggina. Chicf Engineer of tihe Pennsylvenia Lines; and

J; 8. Brennan ae contact ans incer. have devoted generous time
2taliigant ap?lie&bion to evsr; detail of t he work, nnd are‘
g}van full sradit for suggestions brsed on their wide
*rzénﬁa in m@ebing thw problems of sdministration which have
‘3taﬁ hanﬁlﬁd with the minimum of friction and disagreement., The
; @hgig§gr;n@ departmente of the railrocds ond the Stote nighwny
, f§§§§r§§ﬁntﬁ ha#@ worked almort ae one orgrnlzation to produce

5 r€i£1§§7Wh1¢h gra now becomine widely apperent as tangible assets
:  eoﬁﬁri%nﬁing:ta the pﬁblia‘a convonlence rnd safety., I regord
"anurﬁi@abian u* taia character dafinita imrge seale and accomplished

f;g’tith,aannamx. 0o g«muine caordinatian vhich we hﬂpn has anly Just




