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Among the miscellanecus odds and ends which the dying
nineteernlh century vequeathed to iis heir and successor were two

small bediss of engineers. Capparatively unimportant among the

many more prefenticas zifts with which the lusty infant was end.mved, o

these itwo groups of men were rlestmed to grow in xrumbsrs an:i in |

influence, as the younz cenvu..y nassed from infancy w ycmth and at

a wan's estate to occupy a very considerable portion of the young =

manls time ard atientica.

One of these groips has made the a.atcmob..la one of the greatast .

econsmic forces in our modern c:.v:.llzatlon' the ot.her has bmlt and.

is rapidly extending the roads, wi thout wnich tha automobxle wonld A o

have teen ags the railroad without a iracl,
Waers these two groups of enginsers sat to worc we f:.nd the

veginning point of a rew cycle in highway trar.spor,tation. In 1900 B

they found the highways, where a ce“r,u‘y m com-buildlng and. roa.d-—-

merding had left them only 2 irifle more uss ansi mfl-.zential m e
the life of the people than they bad been a hundre.d years previmzslr.?; |
ard 1u twenty-one years, togetker, they have so alterea. and csaﬂged
the charccter of highway travel that « .er°as, farmerlv it was lao_iaé.
upen as a nardship, it now, is .;'egar‘ied as a plaas‘;rﬂ; and there stands -
to the cradit of the highways more than c_i.ouﬁle--ﬁhe *assenber—mlleage
carried by the railwe.gs, to say nqt‘i:_ing of the growing imporiance

- of the highway haulage of comsodities.




The men wao have brought about these changes have Si‘ﬁﬁﬁtp_
worked, each group within its separate field. They havadevelopa
as highway enginesrs and as Aautcmoti.ve engingers. ‘ﬂie_r'é' has baen
some thing of a race between them - and a mear collision. Inthei.r
eagerness o develop the full possibilities of tke motor veh:.cla ang
the rcad there has veen not a little msunderstand.mg between tha _
highway engireers on the one hand, who felt that thelr roads wsre haing:‘

destroyed by new ani Leavier vehicles, and the automotive engineers o

on the other, who believed that their progress wesg being re’tarded. 'by '

a lack of foresight on the vart of the highway enginesrs. Echdeé-"ofl-:"'--
the controversy lirger even now, when, a fuller understanding of the
matusliity of their ajims and purposes has taught them tb_gt_bhexr :

common business is not to produce motor vghic_les eniy, or buildzroads, .- |
but rather %o provide tetter highway transportatidn; bvtheeconmic
adjustment of tke mofor vehicle {o the higlmag' and £he highway to tha

motor ven-.gcle. Gut of 4his better un:ierstamlmg s*orin.;,s the new

concepticn of highway transport eﬂgimermg

it is this concépiion that is in the minds of the representatives

of the motor~vehicle producers and the higiway engineering Pf_?fﬂf%ﬁﬁ?i

who have asscciated themselves wi th representatives of the edwé’tiozﬁl'

institutions in a committee formed at the call of the v. S._ Cmissmmr’_ﬁ_f

of Education, and Imown az the ng"may ard Highway Transport Eﬁ:zcat:.mal

Committes. Their parpess is nothing lsss than the G.evaloant' "-*f-
new profession, with several brarches, each having to do with m
-phase of highway transpert, yet so inter related as 0 res‘i‘ﬂiﬂ :
successful praciice in each Dra!.\.‘c;.; o fmaﬁamental knowlaﬁg'e °f

whole f 1eld..
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The brarches, more or less clearly delimeated are: (1) The

designing an? tuilding of motor vehicles; {2) The designing and

building of roads; (3) Tke operation and care of motor vehicles;

(4) The mamagement and control of highway traffic.

To prepare the necessary men for any of these branches radical =

changes are reeded in the courses of imstouction offered 'bff the
technical schools; as, for ezample, the partial breaking down of thé
old classification of enmineers into civil, zechanical, and -elejc;t.tice-s_l:“-
groups. Highway transport engineering rejnires knowledge of p;.-inciiplég_s':;""
and applications in each group. Thus the motor vehicle designer of 1,.}'.'{?'::
the future will have in mird not only the mechénical principles. of gas .
engine design and power transmission, but alsoc the -effect of the &
vehicle on the road and of the road on the vehicle. He will have in
mind the development of a wehicle which will reduce thewnolecostof i
highway transportaticn, not merely the cost of vehiéle 'opefatibxi. |
In the distribution of the load within the veﬁicle, in. the 'i;_ire:: i
equipment, the spring characteristics, tke ratio of sprungtounsprnng
woight, the power and speed requirements, over all dimemsions of the i
vehicle, the capacity of bodies, he will deal with isrinsi'gle's éeriﬁréé
fras the practice of the roed building orench.

Similarly the highway desismer will be required to gnae:'sta_é;i;

the principles of vehicle design and to build the roads as tracks. i

for vekicles of imown characteristics. 4 Imowledge of the effect of -
grades ari of varicas t-—es of surface on gasolins consumption, and ©

the effect of vehicles of various designs upon the reads wﬂl’ie?fa“bié,

him to design roads with a view to providing cheaper transportation,



R TE

anl not cimply cheaper road canstruction. At present ideas of grade,

surface and aligment, are $%ill influenced by the practlce af the

rericd when the horse<irawn vehicle was the only or predommant- -

factor in highway traffic. A fuller kmowledge of the recm'i',remer_;"t.‘.-é' i
of the mctor vehicle will lead %o substantial chamges in some'of'
these ideas. The new problexs commected with g*'a:le developmnt
will serve very well to illustrate the interdeperdence of the two.
branches of desigrers upon each other. Because of the charg'e frdﬁ .
norse-drawn vehicles to motor vehicles the highuway d.esignsr wno has. 5
in mind econoxmy of transportation rather tian the narrow conception 7_ :"
of crneap highway consiruction, iz forced te tale into account the
different characteristics cf the newer venicle. For exampla; hé
finds t.at he must consider the ability of the metor vehicle o éoas't -
down kill ana surmourt succeeding elevations by virtue of the monﬁntum
it attains. So, therefors, in leying ocut hisz grades he w:.ll takn a 1eaf B
from the Tbock of h:“s.s yredécessor, the rgilroad ergiﬁeer, .and, cqn_s':i&er. o
them on the basis of a virtual rathe*' than an actual prcfile; His -
problem is cade more difficult than the ccrres;ondlng railroad. problem
because of the varying factiors of surface resastame mtroduced ‘by |
the various types of surfaces, and the wide renge of vehzcular wezghts. '
The wvehicle desigrer ob'h:‘is part has the problem cf-a.ltermg the |
design of the vehicle sc as to permit ceasting *.;a'ith a greater degr% _
of saféty; 7 |

The design of venicles and rcaﬁs are the parent brma’has -of_“ o
the new profestion. The other br ansheb have only rscenuly ‘bean
ieveloped. and +h=-1r lipits are not clearly def:.nvai. Of the t,wo tm

bra.nch wh,cn da-als m*% the care and on —ation of the VBh.lCIB is the
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more readily defined and understood. Representativas of uhis h anch-

. :
of the profession are now erploysd by large tra.nsportauon ccmpanies_;
which operate fleets of trucks or passenger tuses over ihe rctads.'

Seven mundred and seventy-taree of these companies are reported as

operating with 4C00 wehicles in the State of California alone. Siu:t-v-thré

campanies in Commecticut specialize in passenger bus service over the
imgroved State roads. Similar reports fram other States -iniicatg.' that -_
the business of righway transportation both of passergers and.fre:.ght :
or express has Dscome more than an experiment and in 1m10vat'.ion &nd

is rapidly settling down %o a solid business basis. In this 'ousiness i
there is need for the transport enginser not only to superviss ‘bh'e;.-
care and repair of the vehicles and to institute econamicé,l méthod.s- :
of operation, but alse to adjust the vehicles to the charactqr of the
traffic engaged in and to plan schedules, ard reutes which will gnre
the best ard most profitable service %o the greatest zrmnber of elzsnts
-in the territory served. As *:.;;pical of the préfiems fiea_lt with by- |
the enginser there is, for exampls, the grastion of d.ec:.dmg on '
the size or capacity of the 7ehicles to be used. .mr.collects.cn el

and delivery of express parcels in cities questions of econcmy desmand:

a truck of different type and capacity frem the one that is used for
'inter-city haulage with few or no irtermed:.at° stops. '
gEptiag S

" %6 haul heavy meterials, such as atone, ors, muchinery, etc.

reguires & different body ard 6ften g different chassis than if ﬁquid:

be poszible and écomomidal io use for the transportation of lighter

and bulkief materialm i‘he*-‘ too, thare is the stuiy of the praﬁ.uctwn R

of the territury servsd © and this is orme of $he- ‘most- mte;‘es%ins a.:tﬁ
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important of ithe fislds which are only now bei"g'davelopeﬁ -""'iﬁ" 0"@9"‘.""' :

to determine the character of service which the ccmpany ahcmld equip g

itself to remder. OSuch & study involves an investigation of t.ha

Juantity and character of the cutput of marufacturing plants ;i.n the
territory served, and the develojwent of stonomical and _afﬁciant |
transportation service to mest the peculiar needs of ééch Iﬁlaz_at;

“he fourts: branch is one which has not yet been developsed,
but ore which is certain to be developed. Bocause i_t-'ha.s '_r_lo_t yat

bocome a definitely recegnized function of the highway' ransport

cngineer 1t is scwwewhat difficult to defirs. 1 refer to t.ﬂa Torm of 2
public service -~ the necessity of which is becoming increasingly
evident - dealing with the mamagement and control of h_i_ghwa,y tr{iff;}_ci,
and the adjusiment of highway service to the traffic. Ch:zﬂ of '.hhe':_ i
first duties of engineers engaging in this branch of fha ';'pr-of'sssiﬁ'n Lo
will be to study the oxisting highway tmffic and prcbable changes .

ard developments with & view to ad Justing the ,.ochtim, ..yce\ and width

of the roads to be built to the traf:t‘ic that is to be aerva&. %.da -.':;
this 1% will no’c be sufficient merely te count tae axis ix:g tr&ffia,
because, as ig woll known, changes in tre c:;aracter of tha roa&s
invariably result in caterial cha-nges in the d‘st**mution of vraff;ic.
Vhat is needsd is a ecareful survey .of the potantial sm::asrof- -tra?ff:m_._. -
carried out in zmuch the smpe way that the engineer attached. o the
haulage comparny studies his territory. 3By suwh a s-:mre;.r of ‘the. con:— i
tributing industriss ard the pczms of origin azvi dastina.tim of klﬁasm*e
traffic it will be possible 'c;o define w;t}-. ﬂufn;:iem acc:uracy the

matural li-.,s uf traffic, amd pres..ribe the ty‘e amwidth c:ri’ sm:h “ﬂads :
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which will bs Jjustificd by the probable traffic. The work is the i
exact counterpart of that which is undartalen ¥y a railr:oad in
anticipation of the comstruction of a mew line, To ascertam the
facts nacessary for such an adjustment of the bighways tc the traffic
is a ruch more difficult matter than the correanonding ;roblem of |
the railroads, but it must be undertaken if we are to develop truly
economical nigrmway transpoertation. . o
After the roads are constructed this branch of the '_pri_:i_‘éééiéﬁ
is the one which will rsgulate their use. By observatidﬁ of | the tra.ff%
it will peint out places which nsed speciél treatment in-'order to ‘
remove Jawgerous comditicns. It will racor:meﬁi for enacfment‘_-hy ti:e |
legislature such red-virsnents in regard, to sveed, size. of vahicles, -
mimber of trailersz and other matiers af*‘ectnr, the ugse and. comeniama

of the highways.

As ircicative of the Character of work that will be Qome By .. -
this branci readers of Professiomal Enginser will s interested inae
vaper prepared by Dean A. N. Johmson of the University of Maryland.,

publisked in Public Reoads for July, 1921, ent’tled "‘I&:e Traffw Censnsw-‘_'

and its Use in Deciding Road “hd.uh" - Mr. Johnson takzes -fnr lns aub,;e t
the single Jhase of determinming the width of road raq.ured fnr traffic '

of various intensitiec. One of the mbe'f-esting fac-;s developed by

this study is that & larger number of vehicles can ue_ ;assed by a vwan_

point at a speed of 15 miles jper hc-s.r then a2t 30 miles per hour.




